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NEUROPROTECTION AND ITS PLACE IN GLAUCOMA
TREATMENT

DIDA KAZAKOVA, TATYANA VALOVA-ILIEVA*
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Reducing intraocular pressure (IOP) continues to be the primary strategy to treat
glaucoma, in many cases it continues to be only relatively helpful. The reason for this is that
increased IOP is the best known and most highly correlated with glaucomatous damage, but
not the only threat leading to retinal ganglion cells (RGCs) death. The many years of research
in the field of the pathogenesis of glaucoma has discovered other risk factors affecting these
cells, also referred as “non — pressure dependent risk factors” such as vascular disorders,
glutamate excitotoxicity, oxidative stress, protein misfolding, glial activation and disregulation
of glucosaminoglycans. They can cause retinal damage, especially obvious is this relation in
patients with normal tension glaucoma, where the increased IOP is clearly not the main cause
for the disease progression. These factors are connected to the IOP levels and affecting them
can lead to natural regulation of the fluid in- and out flow. Therefore, an alternative treatment
methods are required to manage these factors as well, targeting glaucomatous damage more
effectively. These new strategies, some of which are still under investigation, can improve
vascular regulation and improve the blood flow to the eye, reduce oxidative stress and
excitotoxicity and prevent apoptotic death. Any treatment that protects surviving neurons and
rescues the already injured ones should slow down the progression of the glaucomatous optic
nerve damage. Vascular regulation can be improved locally by carbonic anhydrase inhibitors,
and systemically with magnesium, omega 3 fatty acids and dark chocolate. Oxidative stress at
mitochondrial level can be reduced by coenzyme Q 10. Polyphenolic flavonoids (tea, coffee,
red wine, berries) and melatonin have antioxidant properties. Peroxyde production can be

* 3a kowmaxmu: Jlou n-p Juna Kaszakosa, Otaenenue mo odpranmonorus, Yb ,.Jlozener ,
M® na CVY ,,C. KnumenT Oxpuncku® email: dida_kazakova@hotmail.com



decreased by nitric oxide-2 synthase inhibition. Destruction of heat shock proteins can be
reduced by antigens or vaccines. Inhibitiors of metalloproteinase -9 prevent apoptosis of
RGCs and avoid tissue remodeling. Future investigation of these compounds may provide
new hope for both clinicians and glaucoma patients.

Key words:
Glaucoma, neuroprotection, disregulation, IOP, oxidative stress

Jluoa Kazakosa, Tamsana Bvnosa-Hnueea. Hesponpomexyuama u HetiHOMO MACMO Hpu
JleYeHuemo Ha 2naykoma

HawmansaBanero Ha BpTpeounoTo Hajsrane (BOH) mpoabikaBa na € ocHOBHara crpare-
T'Hs 3a JISYeHUE Ha TJIayKoMaTa, HO B MHOTO CIIy4ad TO3M METOJ He € AOCTaThbuHO €(eKTHBEH.
[Ipuumnara 3a ToBa €, 4ye Bucokoro BOH e Hali-u3BeCTHUAT W HAW-CHIIHO KOPETUPAIIUAT C
[JIayKOMaTO3HOTO YBpexkaAaHe (HakTop, HO HE € SAMHCTBEHUST, BOACLI 10 yBpela Ha PETHHHUTE
ranuiiay knetk (PTK). Isarute ronnHu Ha mpoy4uBaHe B 00JacTTa Ha IaToreHe3ara Ha Ivia-
yKoMara JI0BeZ[0Xa J0 UACHTU(UIIUPAHETO Ha IPYTH PUCKOBU (AKTOPH, BIUSEIIU BbPXY TE€3H
KJIETKH, KOUTO JIeCTBAaT HE3aBUCUMO OT BbTPEOYHOTO HaJISITaHE U CaMHU 110 cebe CH BOJIAT 10
yYBpeXIaHe Ha peTHHaTa. TakuBa (akTOpH ca ChIOBUTE 3a00JIIBaHHS, [TyTaMaTHATa eKCIIU-
TOTOKCHYHOCT, OKCHIATHBHUAT CTPEC, HENMPABMIIHOTO HAI'bBaHE Ha MPOTEHHHU, aKTHBUPAHETO
Ha PETHHHUTE TIIMAJIHU KJIETKU U TUCPETYNalis B CHHTE3a Ha HAKOU ITFOKO3aMHHOTTIHKAHU.
TsxHaTa poJis € ChIO TOJIKOBA BaXKHA M € 0COOCHO OYEBUIHA BPb3KaTa UM C OTIAJAHETO Ha
YacTH OT 3PUTEIHOTO I10JI€ NIPH MAI[MEHTH, CTPaJallH OT IIayKoMa ¢ HOPMaJIHO HaJIsiraHe, pu
xouto yBenndeHoTo BOH He e raBHara nmpu4uHa 3a pa3BUTHETO Ha 3aboiisiBaHeTo. Bbmpe-
KM 4e JeicTBaT CaMOCTOSTEHHO, Te3U (akTopH ca cBbp3aHu ¢ HuBara Ha BOH u ako Obaar
MIOBJIMSTHU, MOTAT J1a JIOBEJaT JI0 €CTECTBEHO pPerylupaHe Ha M0TOKA Ha BbTPEOYHATa TEIHOCT
mpe3 TpabeKynapHaTa Mpeska. B To31 KOHTEKCT ca He0OXOAUMH alNTEepHATHBHU METOIHU HAa Jie-
YEHHE, KOUTO JIa Ce CIPABIT C Te3U (PaKTOpPH, 32 C€ MOCTUTHE EAMH M0-100bp KOHTPOII Ha IJiay-
KOMaTO3HHUTE LIETH. Te31 HOBH CTPATETHH, HAKOHM OT KOUTO BCE OIle ca O0CKT Ha U3CJIeIBAaHUS,
MoraT Ja nonoOpsT chAOBaTa peryjianus U IPUTOKa Ha KPBB KbM OKOTO, J1a HAMAJSAT OKCH-
JATUBHUSI CTPEC M eKCHUTOTOKCHYHOCTTA M CIIEAOBATEITHO J1a MPEJOTBPATAT allONTOTHYHATA
CMBPT. Besiko teuenne, KoeTo npearna3pa ouejenTe HEBPOHH 1 PereHepupa Beue YBpEeACHUTE
KIIeTKH, Ou TpsaOBaso Aa 3a0aBU MporpecusiTa Ha yBpEKIaHETO Ha 3puTeIHus HepB. ChroBaTa
perynamnus Moxe na ObJe mogoOpeHa Ha MECTHO HMBO OT MHXMOUTOPH Ha KapOoaHXuapasa-
Ta U CUCTEMHO C MarHe3Wii, oMera 3 MacTHU KUCEJIMHU U 4YepeH Iokonan. OKCUIaTUBHUAT
CTpeCc Ha MUTOXOHJPHAITHO HUBO MOXe Ja Obae HamaiieH ¢ koeH3uM Q 10. Ionudenonnure
¢bnaBoHOMM (Yaii, Kade, YEPBEHO BUHO, IUIOJOBE) M MEJIATOHUHBT UMAT aHTHOKCHIAHTHH
cBoiicTBa. [IpoM3BOACTBOTO Ha MEPOKCHI MOXKe 1a ObJe HaMaIeHO Ype3 MHXHOUpaHe Ha eH-
3MMa a30TeH OKcuA cuHTasza 2. O0pa3yBaHETO HAa aBTOMMYHHH aHTHUTENA CPELly TPOTEHHUTE
Ha TOIUIMHHHUS LIOK, HEOOXOJMMH 32 ThKaHHATa MPOTEKLHMs, MOXKe Ja ObJie HaMalleHO 4pe3
criequUYHN aHTUTeHU WM BakCUHU. THXHOUTOpUTE Ha €H3MMa MeTaJlonpoTenHasa -9 mpe-
JIOTBpATSABAT alloNTO3aTa Ha FAHIIMIHUTE KJIETKH U PEMOJAEIUpPaHeTO Ha ThkaHuTe. bpaemu
KIMHAYHU POYYBAHUS HA T€3H ChEAMHEHHS MOTAT J]a OTKPHST HOBH MEPCIEKTHBH B OopbaTa
C TOBa COLMAIIHO 3HAYMMO 3a00JIsIBaHe.

KaiouoBu nymm:
I'mayxoma, HeBponporekius, aucperynanus, BOH, okcunarusen crpec
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INTRODUCTION

Worldwide, glaucoma is the most common optic neuropathy, the second most
typical cause of blindness and the most typical cause of definitive vision loss [35].
This disease causes progressive apoptosis of retinal ganglion cells [33]. Neural
damage in glaucoma is not restricted to the retina, it also impacts nerves in the
lateral geniculate nucleus and visible cortex [29]. The main therapy of glaucoma
is to reduce the IOP, which decreases the amount of damage on the ganglion cells.
Sometimes, this therapy seems to be efficient, at least for a couple of years after
the beginning of the treatment, but the results are transitional and progression
occurs in most cases. The normal IOP range varies from 7-22 mm/ Hg, however,
roughly 90 % of individuals with IOPs higher than 22 mm/Hg never develop
glaucoma. Moreover, some individuals with normal IOPs do develop visual
problems and glaucoma [14]. Thus, understanding the cell and molecular biology
of the RGCs and all of the processes that affect them, is crucial. Retinal ischemic
and inflammation related illnesses such as retinal vascular occlusion or diabetes
retinopathy generate hypoxic and/or oxidative stress—induced RGC death [47,
28]. Similar to these conditions, RGC degeneration in glaucoma is considered to
be caused by apoptotic mechanisms activated by several stimulating elements,
such as ischemia, oxidative stress, rise of the glutamate levels, protein misfolding
and auto-immune factors [4, 5]. Some sufferers from glaucoma have regular
IOP but inadequate blood flow, leading to degeneration of the optic nerve cells.
Oxidative stress caused either by a higher level of reactive oxygen species (ROS)
or mitochondrial malfunction is also suggested as a factor in glaucomatous,
ischemic and genetic optic neuropathies [7, 13]. Reduced glycosaminoglycan
(GAG) production or damage to the trabecular meshwork can also cause lesion
of ganglion tissues [14]. Numerous researches have confirmed that extreme
glutamate levels causes RGC loss in vitro and in vivo [39, 28]. There are a wide
range of different agents, effective on different aspects of the various molecular
pathways resulting in cell damage, many of them are described in this article. In
general, using these new treatment methods, researchers aim to improve neuronal
survival or reduce neuronal damage by:

— Improving ocular blood flow (OBF)

— Reducing excitotoxicity

— Decreasing oxidative stress

— Improving neuronal environment and excluding autoimmune reactions
— Restoring trabecular meshwork’s integrity and efficiency
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Mechanisms of RGC Damage & Targets for non-IOP lowering agents

Vascular factors in relation to glaucomatous damage — ischemia, vascular

dysregulation syndrome and reperfusion injury

vascular
dysrﬁgulation
distufbed
autorﬂegulation
£
unstwahle
ocular

Fig. 1
Mechanism

of the reperfusion
damage [25]

In some patients, particularly those with normal tension
glaucoma, an inadequate blood flow to the optic nerve may
be contributing to nerve lesions and vision loss [25]. Systemic
hypotension, vasospasm or even mechanical compression can
all trigger abnormal OBF. Frequently discussed is the role of the
genetic vascular dysregulation (also known as primary vascular
dysregulation or PVD) in the pathogenesis of glaucoma. Patients
with PVD have different response to a number of stimulating
elements such as cold, physical or emotional stress. In such
conditions they are not able to produce as much ATP —independent
heat as those without PVD. This insufficiency results in cold arms
and legs. In order to reduce that heat loss, blood vessels there
constict. The dysfunctional autonomic nervous system of these
patients causes low blood pressure and orthostatic hypotension,
night time blood pressure non-dipping and over-dipping and
typical headaches. The same thing appears in eye vessels, where
this dysfunction of adaptation to stimulating elements, such as
light, sympathetic stimulation or hypotension leads to an unstable
ocular perfusion. This instability of blood circulation results in

repeated reperfusion which contributes, via oxidative stress to glaucomatous damage.
The lack of oxygen and nutrients from the blood creates a condition in which the
recovery of the circulation results in inflammation due to the production of toxins
and free radicals which disturb the processes in the mitochondria and stimulate the
astrocytes (Figure 1) [25, 26].

Fig. 2
Salvia miltiorrhiza
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Antivasospastic drugs and some substances that
improve systematic blood pressure and therefore, the
ocular blood flow (OBF), can block this process and
prevent cell injury [6].

Carbonic anhydrase inhibitors are already locally
used in glaucoma treatment to reduce the IOP, but they
also tend to make the OBF more steady and decrease the
nocturnal dips in the ocular blood pressure.

It is not recommended to treat hypotension with
vasoconstrictive drugs which may decrease OBF further.
Blood pressure can be safely raised by simply increasing
salt intake (1-5 g daily). Low amounts of fludrocortisone
can slightly improve BP and decrease night dips
improving the control of blood circulation [25].



Magnesium physiologically blocks Ca canals and has a slight effect. Omega 3
— fatty acids (omega 3-FAs) have many effects, such as modulation of intra cellular
Ca++ release and stabilize the flow. They also enhance the ATP - autonomous heat
production, which is impaired in sufferers with PVD [25]. Epidemiological data
has shown a low prevalence of chronic open-angle glaucoma among Eskimos on a
local diet high in omega-3 fatty acids.

Salvia miltiorrhiza (Figure 2) is a commonly used herb in Chinese medicine.
The microcirculation of the retinal ganglion cells appears to enhance when this
botanical is injected i.v. Two experiments on rabbits discovered Salvia‘s ability to
protect the optic nerve from the damaging effect of increased IOP. Perfusion can
also be improved with cardio exercises and sufficient intake of vitamins B6, B9,
B12, and C [30].

Release of excitotoxins

The substances, identi-
fied as excitotoxins are
actually excitatory amino
acids, such as glutamate,
that are normally used by
neurons as neurotransmitters.
At high local levels, these
neurotransmitters, which
normally  are  harmless
molecules, can trigger a highly
toxic response in the nearby
tissue [36]. The hypoxemia
drastically lowers the ability

Fig. 3 to produce ATP, because of
The NMDA receptor. Glutamate (glycine acts as a co-agonist) the vital sodium—potassium
binds to the receptor and causes the channel to open allowing
sodium and calcium to enter into the cell. [6]

pump of both neurons and the
glia that supports them, seizes
to function. Membranes depolarize with increased release and reduced clearance of
glutamate by dying RGCs or by metabolically affected glial cells [6]. It stimulates
the receptors of the cell membrane. The glutamate receptor, which plays the greatest
part in excitotoxic effects, is the N-methyl-D-aspartate (NMDA) receptor (Figure 3)
[36]. When the Glutamate binds to the receptor it causes the sodium and calcium to
enter the cell by opening the channel. At very high levels of glutamate, this receptor
is hyper-stimulated and allows extra calcium to be released through the membrane.
This increased intra cellular calcium is considered to induce a series of events such
as the activation of the enzyme nitric oxide synthase (which creates free radicals
from nitric oxide). Eventually, these toxic molecules create enough lesions on the
cell to lead to its death. Lately, raised levels of glutamate were found in the vitreous

13



of glaucoma patients [10]. NMDA receptor antagonists and some calcium-channel
blockers may stabilize glutamate levels and prevent such cellular impairment (some
of these drugs is shown in Table 1).

Table 1. Medicines that may prevent excitotoxicity and their action

Place of action Drug Action

Pre-NMDA Receptor Riluzole Attenuates glutamate release

Magnesium | Open-channel blocker

NMDA Receptor Memantine | NMDA receptor antagonist
Verapamil,
Nifedipine, |Open-channel blocker
Diltiazem

One of these substances, memantine, has already been proven to be efficient in
preventing the excitotoxic reaction of retinal ganglion cells both in vitro and in vivo
[45]. Memantine was the first medication approved for use as a neuroprotective
agent in Alzheimer's dementia. Proof of its effectiveness in glaucoma occurs in
animal glaucoma models, where memantine reduces the RGCs destruction, neuronal
shrinkage of the central visual field and loss of visual function. Riluzole is approved
as treatment of amyotrophic lateral sclerosis, again due to it’s neuropotective
properties [5]. The difference between riluzole and memantine is that riluzole
antagonizes excitoxicity by inhibiting glutamate release, while memantine binds to
the glutamate receptor [11].

One of the most intriguing classes of medication now being examined in
neurodegenerative illnesses is the open-channel blockers. The first generation
of calcium channel blockers are verapamil, nifedipine, and diltiazem. These
medications prevent the access of calcium by binding to the inside of the channel,
blocking the entry. Researchers found that there is a lesser amount of visual field and
optic nerve contour changes in patients with low-tension glaucoma using calcium
channel blockers than in controls [34]. Their effect might be mediated through
direct action on calcium status or indirectly through improved optic nerve blood
flow, it is still uncertain. Unfortunately, some of these drugs usually cause heart
side-effects such as bradycardia and hypotension (including nocturnal) possibly
contributing to ischemic stress at the optic nerve head by reducing the optic nerve
head perfusion pressure [20]. The effect on patients with high systemic blood
pressure is less damaging, therefore calcium channel blockers may be the drug of
first choice for antihypertensive therapy in patients with systemic hypertension and
low-tension glaucoma.

14



Oxidative Stress

Overstimulated, the NMDA receptor, as noted -earlier, activation of
stimulates nitric oxide synthase (NOS), leading to nitric oxide  astrocytes
(NO) production. NO is a neuronal messenger fundamental for
proper retinal neurotransmission as well as phototransduction. \
Unregulated, it has the capacity to chemically react with the NOS-21

superoxide anion in order to form peroxynitrite (ONOO-), an [L
incredibly reactive oxidant (Figure 4). Oxidative stress is the Y
leading cause behind RGC destruction, resulting in secondary NO*
degeneration of neurons. This degeneration is triggered either JL
by direct neurotoxic insult by means of free radical damage of
cell membranes, enzymes, proteins and DNA; or indirectly by ONOO
induction of glial impairment and activation of apoptotic pathways i/

through its damaging effect on mitochondrial energy production :
[6]. Lessened antioxidant defensive systems are found in early M'

stage glaucoma. The rates of sulthydryl groups, a reflection Fig. 4
of glutathione levels, were found to be substantially lower in Formation of free
the aqueous humor of individuals with glaucoma, primarily in radicals [25]

advanced phases of the disease, in comparison to normal healthy

control subjects. The erythrocyte GSH levels are also lower in glaucoma patients
with severe glaucomatous damage. In line with the evidence of decreased antioxidant
defense systems in glaucomatous eyes is the finding of an increased more than twice
the usual level lipid peroxidation product malondialdehyde (MDA) the in the anterior
chamber of patients with glaucoma [14].

Mitochondrial dysfunction as a consequence of oxidative stress is thought to
contribute strongly to the pathogenesis of neurodegenerative diseases, including
glaucoma. Mitochondria produce cell's energy through the electron transport chain.
This energy (as ATP) and is crucial for cellular pump function, therefore - cellular
integrity. Mitochondrial dysfunction initiates the intrinsic apoptotic pathway by
upregulation of NF-kB (responsible for inflammation and autoimmune reactions)
and activates proapoptotic genes [6].

An array of free-radical scavengers and NOS inhibitors are being looked
into as possible therapeutic agents. Coenzyme Q10 (CoQ10) offers protection in
neurodegenerative disorders including for example Huntington's, Parkinson's and
Alzheimer's disease [48]. A variety of mechanisms of action are possible. Being
a free-radical scavenger, CoQ10 helps prevent oxidative damage to important
cellular structures. As CoQ10 is a vital component of the mitochondrial electron
transport chain, it potentiates energy production. Additionally it inhibits the NF-
kB, which is associated with cell death pathways. Also, Coenzyme Q10 minimizes
the risk of cardiac side effects of timolol, proven in several clinical trials. It slowed
down the emergence of negative inotropic effects, such as bradycardia, associated
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with this beta blocker [14].
Vitamin E (a-tocopherol) is
very important lipid-soluble
antioxidant in cells. Retinal
impairment was decreased in
animal models obtaining vitamin
E [3]. Furthermore, vitamin E
could have vasoregulatory and
glutamate  transport  activity.
Melatonin is also proven to be
antioxidant, and may reduce
excitotoxicity via elevated retinal
Fig. 5 glutamate  elimination  [46].
Ginkgo biloba Source: Google images Melatonin may also restrain

the intrinsic apoptotic pathway.
Ginkgo biloba (EGb 761) has been used in Chinese medicine for more than 5000
years. The extract scavenges free radicals and antagonizes platelet-activating
factor, as a result it increases blood flow in the retinal artery. Ginkgo biloba boosts
the survival of RGCs in experimental models of glaucoma. In a study with forty-
six patients, some with major visual field disturbances, were given 160 mg/day
Ginkgo extract for four weeks, then 120 mg/day. Slight benefits were observed and
owing to the severity of the ocular damage at the beginning of the study, they were
determined relevant [31].

One other survey suggests that Ginkgo substantially increases blood flow to
the ophthalmic artery. Therefore, it may bring benefit in glaucoma patients with
decreased ocular blood flow [14].

Polyphenol flavonoids represent a big group of plant-derived compounds
[28]. The literature is documenting the beneficial effects of the food products rich
in flavonoids — coffee, tea, berries, dark chocolate, many orange and green fruits
and vegetables (Table 2) [14, 30]. Researchers studied the neuroprotective effects
of three kinds of flavonoids and discovered many positive effects on hypoxic,
glutamate, and oxidative stress at minimal concentrations. More than that, some
flavonoids like rutin indicated inhibitory effects on both the apoptotic and necrotic
pathways [28].

Both green and black tee contain polyphenols such as catechins. Green tea
is completely unique — it has the highest level of polyphenols — 35% by dry
weight. Coffee, along with polyphenols, possesses the molecule 3-methyl-1,2-
cyclopentnedione, confirmed scavenger of peroxynitrite (ONOO-). Owing to their
higher flavonoid compound, red wines show a stronger antioxidant features than
white wines. Moreover, they decrease the production of endothelin (ET-1), which
defends the eye from vasospasms [14].
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Table 2. Flavonoid composition of most consumed flavonoid-rich foods Source: USDA’s
Database on the Flavonoid Content of Selected Foods

Food Major flavonoids present

Cocoa or dark chocolate | Flavan-3-ols: ex. Catechins

Black tea Flavonols: ex. Quercetin, Kaempferol
Green tea

Red wine

Berries Anthocyanidins: ex. Cyanidin, Delphinidin
Oranges, Grapefruits Flavanones: ex. Hesperetin, Naringenin
Parsley Flavones: ex. Apigenin, Luteoli

Enough mineral consumption possesses a major part in glaucoma management.
Itisimportant in order to avoid DNA damage due to oxidative causes in the trabecular
meshwork. As ROS increase in the anterior chamber, the outflow resistance in the
trabecular meshwork raises. Superoxide dismutase (SOD) assists to eliminate the
first line of reactive oxygen species. The end product is hydrogen peroxide, another
strong oxidant. Glutathione peroxidase is then necessary get rid of the hydrogen
peroxide [43] (Figure 7).

The eyes overcome
s Sl R Ho the first line of oxidants

0 ————— HO >
!  DISMUTASE Ao PEROXIDASE .
when enough copper, zinc,
oS csse and manganese (precursors

to SOD) are provided.
\ GLUTATHIONE / Suitable dietary selenium

REDUCTASE is necessary for the body to

produce adequate glutathione

Fig. 6 peroxidase to defuse the

Enzymes eliminating free radicals Source: Google images  hydrogen peroxide of the

second line of oxidants [28].

The nitric oxide synthase inhibitor aminoguanidine is a strong inhibitor of inducible

NOS-2 expressed on reactive astrocytes and some microglia, but its potency in
animal models of glaucoma continues to be inconclusive [2].

Glial Cell Modulation

Retinal ganglion cells are not the only cells injured in glaucoma. Astrocytes are
the substantial glial cells to provide support to neuronal axons, along with interface
between connective tissue and blood vessels. Inactive astrocytes are translated into
a reactive state, when increased mechanical or oxidative stress is present. This
process is stimulated by liberated cytokines such as tumor growth factor (TGF)
[6]. Active astrocytes release great quantities of metalloproteinase — 9 (MMP — 9).
This enzyme is certainly associated with both retinal ganglion cell death and tissue
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remodeling. The pharmacological inhibition of MMP — 9 with Ilomastat helps
prevent cell loss in animal models. Furthermore, MMP -9 knockout mice with
ligated optic nerve does not exhibit indications of RGCs apoptosis. [25, 6].

Neurotrophin deprivation

Neurotrophins are small peptides that are categorized in a class of compounds
that also includes growth factors. The existence of all neurons (cell growth and
maintenance of neuronal connections), is definitely depending on receiving a certain
amount of neurotrophins. Solid evidence has now shown that ganglion cells are
counting on several different neurotrophins, but mainly on one known as brain-
derived neurotrophic factor (BDNF). Retinal ganglion cells receive their BDNF
supply from neurons in the lateral geniculate nucleus or superior colliculus of the
brain. In other words, RGCs take up released neurotrophins from its target neuron and
transport it along their axons back into the cell bodies in the retina [36]. When IOP
is elevated or varying, it may cause deformation of the lamina cribrosa, which leads
to mechanical compression of RGC axons. This lowers or stops retrograde transport
of vital neurotrophic factors such as BDNF [16]. One approach that is currently
being considered for glaucoma therapy is to provide another source of BDNF for the
ganglion cells via intravitreal shots of extrinsic growth factors. In animal models this
intervention drastically decreased the speed of ganglion cell death after ligation of the
optic nerve [36]. Further investigation of the possible side effects is required.

Protein Misfolding and autoimmune reactions

Misfolded proteins for instance amyloid § (Af) are a distinguished characteristic
of numerous neurodegenerative conditions, such Alzheimer's(AD), Huntington's
and Parkinson's, with an accumulation of abnormal protein plaques in the brain [6].
Additionally, evidence of a relationship between glaucoma and AD has emerged
from studies pointing out that patients with AD have RGC loss and some typical
glaucomatous changes [44], as is also the situation with Parkinson's disease [1].
Research projects have shown that A is certainly implicated in the development of
RGC apoptosis in experimental glaucoma. Solid facts was provided that attacking
AP (eliminating AP deposition and limiting AP aggregation through the use of AP
antibodies) [37] may successfully cut down glaucomatous RGC apoptosis. Amyloid
B antibodies (APabs) have been proven to reduce RGC apoptosis for up to 16 weeks
after a single dose in rat glaucoma model [6].

Heat-shock proteins (HSPs) are proteins that are constitutively expressed in most
cells under normal physiological conditions and are thought to play a significant part
in cellular function. The main role that HSPs play is that of molecular chaperones.
In response to a number of stresses such as high temperature, hypoxia, and in the
presence of liberated cytokines, cells intensively synthesize large quantities of
HSPs. Owing to their shielding ability and capability to rebuild misfolded proteins,
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the increased expression of HSPs assists the cell survival in stressful conditions
and also supports recovery from stress. Increased titers of circulating antibodies
against Hsp27 have already been identified in patients with glaucoma [6] which
may interfere with the role of these proteins as a cellular defense system in response
to stress or injury in glaucoma. This could have pathogenic significance in some
patients with glaucomatous optic neuropathy [13] and development of decoy
antigens or vaccines may be a beneficial method to obtain neuroprotection in
glaucoma. Geranylgeraylacetone, an acyclic polyisoprenoid, induces upregulation
of HSP-72 expression in RGCs and defends them from glaucomatous damage in a
rat glaucoma model [6].

Disregulation of components of the trabecular meshwork

It seems that morphological alterations in the trabecular meshwork’s structure
can potentially precede raised IOP. Glycosaminoglycans (GAGs) contribute to the
filtration barrier by forming heavily viscous, elastic gelatinous substance which
works like a filtration system. These properties of GAGs are essential for the normal
aqueous outflow. Scientists have matched the GAG content of the juxtacanalicular
tissue of the trabecular meshwork in normal and glaucomatous eyes and have
noticed a major reduction in hyaluronic acid and increase in chondroitin sulfate in
the eyes of patients with glaucoma [18, 19].

Sustaining a sufficient level of hyaluronic acid may be necessary for keeping
a well hydrated meshwork [14]. Owing to the morphological changes observed in
collagen structures associated with glaucoma, it seems important to take a look at
the effect of nutritional substances which are believed to exert specific influences
on GAGs.

Experts first investigated the effect of high dose vitamin C on animals and then
humans, and discovered that it effectively lowered IOP. In large quantities it acts
as a strong osmotic agent. Vitamin C's power to stop lipid peroxidation has been
hypothesized to be important,
as well as its ability to promote
synthesis of hyaluronic acid in
the trabecular meshwork. The
most suitable dose for glaucoma
patients to take is likely to be
somewhere between 900 and
1200 milligrams a day [30].
Vaccinium myrtillus (bilberry)
holds promise in the treatment
of glaucoma (Figure 7). Eight

patients with glaucoma were Fug. 7
given a single dose of 200 mg Vaccinium myrtillus (Bilberry) Source:
anthocyanosides from bilberry. Google images
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Some improvements were noted in the electroretinogram [8]. The anthocyanosides
have collagen-stabilizing effect which exert a positive influence on the trabecular
meshwork, facilitating aqueous outflow. Vitamin B9 (folic acid) is essential for
DNA and RNA synthesis. These B-complex vitamin is especially important because
when deficient in folic acid, the trabecular meshwork does not get sufficient or
adequate cellular renewal. New cells are not generated properly without good
nutrition, lack of which results in premature aging [30].

Apoptotic Death Pathways activation or the “Cell death”

Apoptosis is actually a type of cell death already pre-programmed in cell’s genes
that is actively used by them during tissue remodeling and development. Once it
receives the correct signal, the cell initiates a program which leads its death [36].
In this program there is always an activation of the caspase cascade [12], enhanced
expression of proapoptotic genes such as Bax/Bid and downregulation of antiapoptotic
genes namely Bcl-2/Bcl-x1 [23]. Taking a lead from viruses that use caspase inhibition
to avoid apoptosis of the cell they have infected, pharmacological interventions that
block the caspase cascade may be neuroprotective [6]. Caspase-3 blockers enhance
survival of RGCs in many models of glaucoma [9]. Enzymatically inactive caspase
mimetic (Ile-Gln-Ala-Cys-Arg-Gly; IQACRG), a caspase substrate-binding peptide,
saves rat RGCs from death [38]. TNF-a is a crucial mediator of cellular apoptosis
as it induces mitochondrial cell death pathways. Tumor necrosis factor-o inhibitors
such as GLC756, a dopamine receptor antagonist, inhibit TNF-a release, and are also
suggested as possible treatment in glaucoma [21]. An extra technique to prevent
apoptosis is to stimulate the expression of antiapoptotic genes such as Bcl-2 and Bcl-
xL, yet, possible increased tumorogenesis must be taken into consideration.

CONCLUSION

Summing up, the treatment of glaucoma appears to be at the beginning of an
interesting new era in which the whole process of cell death, from its activation
to its end, will be influenced with the aid of medications. Starting with lowering
the IOP, clinicians will be able to treat other aspects of glaucomatous damage,
avoiding the activation of ganglion cell apoptosis and directly blocking the
apoptotic program. Studies and clinical trials, devoted on the treatment of other
neurodegenerative pathologies like Alzheimer's disease and ALS, must be taken
into consideration by glaucoma researchers. Tremendous progress in the field of
glaucoma treatment comes from this cooperation. A big obstacle is that it continues
to be very difficult to determine the rate of progression in glaucoma, due to the lack
of powerful imaging methods to visualize RGCs in the process of apoptosis. With
the development of the fluorescent neuroretinal imaging scientist will be able to see
objectively which medications exhibit solid protective effects on RGCs. This will
provide an opportunity for further progress and research.

20



REFERENCES

1. Andreas U Bayer, MDOthmar N Keller, MD Accepted: July 23, 2001; Association of
glaucoma with neurodegenerative diseases with apoptotic cell death: Alzheimer’s
disease and Parkinson’s disease

2. Arthur H. Neufeld, Akira Sawada Inhibition of nitric-oxide synthase 2 by aminoguanidine
provides neuroprotection of retinal ganglion cells in a rat model of chronic glaucoma

3. Aydemir O, Naziroglu M, Celebi S, Yilmaz T, Kukner AS. Antioxidant effects of
a-, v- and succinate-tocopherols in guinea pig retina during ischemia-reperfusion
injury. Pathophysiology 11(3), 167-171 (2004).

4. Barinaga M. Neurotrophic factors enter the clinic. Science 1994

5. Bensimon. G, L. Lacomblez A controlled trial of riluzole in amyotrophic lateral sclerosis
1994 Mar 3

6. Brian Chua, Ivan Goldberg Neuroprotective Agents in Glaucoma Therapy: Recent
Developments and Future Directions Expert Rev Ophthalmol. 2010;5(5):627-636.

7. Carelli V, La Morgia C, Valentino ML, Barboni P, Ross-Cisneros FN, Sadun AA. Retinal
ganglion cell neurodegeneration in mitochondrial inherited disorders. Biochim
Biophys Acta.2009

8. Caselli L. Clinical and electroretinographic study on activity of anthocyanosides. Arch
Med Interna 1985;37:29-35.

9. Chen TA, Yang F, Cole GM, Chan SO. Inhibition of caspase-3-like activity reduces
glutamate induced cell death in adult rat retina. Brain Res. 904(1), 177-188 (2001).

10. Dreyer EB, Zurakowski D, Schumer RA, Podos SM, Lipton SA. Elevated glutamate levels
in the vitreous body of humans and monkeys with glaucoma. Arch. Ophthalmol. 1996

11. Ettaiche M, Fillacier K, Widmann C, Heurteaux C, Lazdunski M. Riluzole improves
functional recovery after ischemia in the rat retina. Invest. Ophthalmol. (1999).

12. Green DR. Apoptotic pathways: the roads to ruin. Cell 94(6), 695-698 (1998).

13. Gulgiin Tezel,1 Gail M. Seigel,2 and Martin B. Wax1 Autoantibodies to Small Heat
Shock Proteins in Glaucoma

14. Head, Kathleen Natural Therapies for Ocular Disorders Part Two: Cataracts and
Glaucoma. 04/01/2001

15. Hui Lin, Ching-Liang Hsiehl*Efficacy and Safety of Memantine, an NMDA-Type
Open-Channel Blocker, for Reduction of Retinal Injury Associated with Experimental
Glaucoma in Rat and Monkey

16. Johnson EC, Guo Y, Cepurna WO, Morrison JC. Neurotrophin roles in retinal ganglion
cell survival: lessons from rat glaucoma models. Exp. Eye Res. 88(4), 808—815 (2009).

17. Kaur C, Foulds WS, Ling EA. Blood-retinal barrier in hypoxic ischaemic conditions:
basic concepts, clinical features and management. Prog Retin Eye Res. 2008

18. Knepper PA, Goossens W, Hvizd M, Palmberg PF. Glycosaminoglycans of the human
trabecular meshwork in primary open-angle glaucoma. Invest Ophthalmol Vis Sci
1996;37:1360-1367.

19. Knepper PA, McLone DG. Glycosaminoglycans and outflow pathways of the eye and
brain. Pediatr Neurosci 1985;12:240-251.

20. Koseki N, Araie M, Tomidokoro A et al. A placebo-controlled 3-year study of a calcium
blocker on visual field and ocular circulation in glaucoma with low—normal pressure.
Ophthalmology 115(11), 2049-2057 (2008).

21



21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

22

Laengle UW, Markstein R, Pralet D, Seewald W, Roman D. Effect of GLC756, a novel
mixed dopamine D1 receptor antagonist and dopamine D2 receptor agonist, on TNF-a
release in vitro from activated rat mast cells.Exp. Eye Res. 83(6), 1335-1339 (2006).

Laurent TC, Laurent UB, Fraser JR. Function of hyaluronan. Ann Rheum Dis 1995

Levin LA, Schlamp CL, Spieldoch RL, Geszvain KM, Nickells RW. Identification of
the Bel-2 family of genes in the rat retina. Invest. Ophthalmol. Vis. Sci. 38(12), 2545—
2553 (1997).

Li Guo *Thomas E. Salt 1, Vy Luong T Targeting amyloid-f§ in glaucoma treatment

Maneli Mozaffarieh, Josef Flammer: Pocket Reference to Ocular Blood Flow and
Glaucomatous Optic Neuropathy
Manelli Mozaffarieh, Josef Flammer: A novel perspective on natural therapeutic
approaches in glaucoma therapy Expert Opin. Emerging drugs 2007

Manelli Mozaffarieh, Josef Flammer: Is there more to Glaucoma Treatment than
lowering IOP? Expert Opin. Emerging drugs 2007

Mao Nakayama,1 Makoto Aihara, 1 Yi-Ning ChenNeuroprotective effects of flavonoids
on hypoxia-, glutamate-, and oxidative stress—induced retinal ganglion cell death

Mansour-Robaey S, Clarke DB, Wang Y-C, Bray GM, Aguayo AlJ. Effects of ocular
injury and administration of brain-derived neurotrophic factor on survival and regrowth
of axotomized retinal ganglion cells. Proc. Natl. Acad. Sci. USA 1994

Marks, Edith S.Nutrition as a major oral therapy for glaucoma. 11/01/2011

Merte HJ, Merkle W. Long-term treatment with Ginkgo biloba extract of circulatory
disturbances of the retina and optic nerve.

Naim Terai*, Alexandra Gedenk, The short-term effect of flavonoid-rich dark chocolate
on retinal vessel diameter in glaucoma patients and age-matched controls Article first
published online: 16 MAR 2014

Nathan Radcliffe, MD Emerging evidence is moving toward putting visual preservation
first in glaucoma treatment.

Netland PA, Chaturvedi N, Dreyer EB. Calcium channel blockers in the management of
low-tension and open-angle glaucoma. Am J Ophthalmol 1993

Quigley HA. Open-angle glaucoma. New Engl. J. Med. 1993

Robert W. Nickells : Neuroprotection: Is there more for the treatment of glaucoma than
pressure-management therapy?

Schwartz, Michal PhD Lessons for Glaucoma From Other Neurodegenerative Diseases:
Can One Treatment Suit Them All?

Seki M, Soussou W, Manabe SI, Lipton SA. Caspase substrate-binding peptide [QACRG
protects rat retinal ganglion cells from N-methyl-D-aspartate receptor-mediated
excitotoxicity. Invest. Ophthalmol. Vis. Sci. 51(2), 1198-1207 (2010).

Sucher NJ, Lipton SA, Dreyer EB. Molecular basis of glutamate toxicity in retinal
ganglion cells. Vision Res. 1997
Tezel G. Oxidative stress in glaucomatous neurodegeneration: mechanisms and
consequences. Prog Retin Eye Res. 2006;25:490-513. [PMC free article] [PubMed]

Theodore Krupin: Systemic Calcium Channel Blockers and Glaucoma Therapeutics and
Techniques
Tsai-William Hare, Elizabeth WoldeMussie, Pharmacological effects of Salvia
miltiorrhiza (Danshen) on cerebral infarction

Veach 2004 Glaucoma: An Open Window to Neurodegeneration and Neuroprotection



44. Vincenzo Parisi, Rita RestucciaMorphological and functional retinal impairment in
Alzheimer's disease patients

45. Vorwerk CK, Lipton SA, Zurakowski D, Hyman BT, Sabel BA, Dreyer EB. Chronic
low-dose glutamate is toxic to retinal ganglion cells. Toxicity blocked by memantine.
Invest. Ophthalmol. Vis. Sci. 1996

46. Wang X. The antiapoptotic activity of melatonin in neurodegenerative diseases. CNS
Neurosci. Ther. 15(4), 345-357 (2009).

47. Xu H, Chen M, Forrester JV. Para-inflammation in the aging retina. Prog Retin Eye
Res.2009

48. Young AJ, Johnson S, Steffens DC, Doraiswamy PM. Coenzyme Q10: a review of its
promise as a neuroprotectant. CNS Spectr. 12(1), 62—68 (2007).

Received: 27.01.2016

23



TOJUIIHUK HA COOUMCKUS YHUBEPCUTET ,,.CB. KJIMMEHT OXPUJICKH“
MEJUILNHCKU ®AKVYJITET
Tom 2

ANNUAL OF SOFIA UNIVERSITY “ST. KLIMENT OHRIDSKI”
FACULTY OF MEDICINE

Volume 2

OVERVIEW OF THE ANATOMY AND PHYSIOLOGY
OF PAIN

ELENA DZHAMBAZOVA*

Department of Chemistry, Biochemistry, Physiology and Pathophysiology,
Faculty of Medicine, Sofia University “St. Kliment Ohridski”, Sofia, Bulgaria

Enena Jpicambazosa. TIPEITIE]l HA AHATOMUATA 1 ®U3UOJIOTUATA HA BOJIKATA

Borkara e Haif-4eCTOTO OIUTAKBAHE CPEIAHO OT JICKAPUTE M KAaTO MIPEIKUBSIBAHE € IIOBEYE OT
IPOCT CeH30peH mporec. Tst e pe3yaTar OT KOMILIEKCHOTO B3aMMOJCHCTBIE MEK/Ly CUTHATHUTE
HEBPOMCANATOPHU CUCTEMU, MOAYyJIalluATa OT IMO-BUCIIUTE HEHTPOBEC, EMOIIUOHAJIHOTO ChCTOA-
HUE, BUCIIATE YMCTBEHH MPOLIECH M YHUKAIHOTO BB3MPHUATHE HA MHAUBHAA. Ta3u craTus naBa
CPaBHHTEIHO IIUPOK MPETe/l Ha aHATOMUSITA U (PU3HOIOTUATa Ha Oonkara. CHCTEeMAaTHYHO ca
OITMCAHU HOPMAJIHUTE OOJKOBH ITBTHUINA OT HOLMUIICIITOPUTE JI0 EHTPAJHATA HEPBHA CHCTEMa U
00paTHO KbM niepudepusTa. Pasrienanu ca 1 ca 00SICHEHH HSIKOM OT MEXaHU3MHUTE, CBbP3aHH C
0OJIKOBOTO MpeaBaHe.

Pain is the most common presenting complaint seen by physicians. The experience of pain
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INTRODUCTION

Pain is the most common presenting complaint seen by physicians (Lawrence
and McLemore, 1983). Sometimes the pain is the result of obvious injury or is
associated with readily identifiable disease; at other times, it has no obvious cause or
seems disproportionate to the disease or injury. Some pain disappears with healing
or is self-limited, but some persists. Some disease processes, of course, cause long-
lasting, severe, and even debilitating pain; but for most people, an episode of acute
pain does not become chronic.

The experience of pain is more than a simple sensory process. In 1996 the
International Association for the Study of Pain (IASP) defined pain as “an unpleasant
sensory and emotional experience associated with actual or potential tissue damage,
or described in terms of such damage”. Pain is a subjective experience. It cannot
be easily measured and it requires consciousness. Pain is the result of a complex
interplay between signalling systems, modulation from higher centres, emotional
states, higher order mental processes and the unique perception of the individual.

What is the purpose of pain? A withdrawal reflex response to an acute noxious
stimulus is an understandable and necessary reaction that has an obvious protective
function even in the absence of conscious perception. More importantly, the
experience of pain may lead to the avoidance of potentially harmful situations
and possible injury. Immobility and withdrawal due to pain may serve to provide
an environment in which healing and restoration of function can occur. The severe
deformities developed by individuals with a rare congenital insensitivity to pain
illustrate the useful protective function provided by the sensation of pain (Hudspith
2005: 267-285).

TYPES OF PAIN

Cervero and Laird (1991) distinguish between three types of pain. Application
of an acute noxious stimulus to normal tissue elicits acute physiological nociceptive
pain. It protects tissue from being (further) damaged because withdrawal reflexes
are usually elicited. Pathophysiological nociceptive pain occurs when the tissue
is inflamed or injured. It may appear as spontaneous pain (pain in the absence
of any intentional stimulation) or as hyperalgesia and/or allodynia. Hyperalgesia
is extreme pain intensity felt upon noxious stimulation, and allodynia is the
sensation of pain elicited by stimuli that are normally below pain threshold. In
non-neuropathic pain, some authors include the lowering of the pain threshold in
the term hyperalgesia (Schaible 2006: 3-28). While nociceptive pain is elicited
by stimulation of the sensory endings in the tissue, neuropathic pain results from
injury or disease of neurons in the peripheral or central nervous system. It does not
primarily signal noxious tissue stimulation and often feels abnormal. Its character
is often burning or electrical, and it can be persistent or occur in short episodes (e.g.
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trigeminal neuralgia). It may be combined with hyperalgesia and allodynia. During
allodynia even touching the skin can cause intense pain. Causes of neuropathic
pain are numerous, including axotomy, nerve or plexus damage, metabolic diseases
such as diabetes mellitus, or herpes zoster. Damage to central neurons (e.g. in the
thalamus) can cause central neuropathic pain.

According to Schaible (2006: 3-28), there are several reasons to modify the
relatively simple classification of pain above. First, in many cases pain is not
strictly inflammatory or neuropathic because neuropathy may involve inflammatory
components and neuropathic components may contribute to inflammatory pain
states. Second, pain research now addresses other types of pain such as pain
during surgery (incisional pain), cancer pain, pain during degenerative diseases
(e.g. osteoarthritis), or pain in the course of psychiatric diseases. This research will
probably lead to a more diversified classification that takes into account general and
disease-specific neuronal mechanisms.

An important aspect is the distinction between acute and chronic pain. Usually
pain in patients is called “chronic” when it lasts longer than 6 months (Russo 1998:
123-133). Chronic pain may result from a chronic disease and may then actually
result form persistent nociceptive processes. More recently the emphasis with
chronic pain is being put on its character. In many chronic pain states the causal
relationship between nociception and pain is not tight and pain does not reflect
tissue damage. Rather psychological and social factors seem to influence the pain,
e.g. in many cases of low back pain (Kendall 1999: 545-554). Chronic pain may
be accompanied by neuroendocrine dysregulation, fatigue, dysphoria, and impaired
physical and even mental performance (Chapman 1999: 2233-2237).

THE NOCICEPTIVE SYSTEM

The neural process involving the transduction and transmission of a noxious
stimulus to the brain via a pain pathway is called nociception. Neurons involved in
nociception form the nociceptive system. The ‘noxious’ information is transduced
by the pain receptors into an electrical signal and transmitted from the periphery
to the central nervous system (CNS) along axons of primary afferent nociceptors.
Primary afferent nociceptors are pseudounipolar neurons with the cell bodies located
in either the dorsal root ganglia (DRG) or trigeminal. The peripheral processes of
these neurons ramify profusely and innervate a wide variety of tissues, where they
lose their perineural sheath. Their central process projects to the spinal cord dorsal
horn. The peripheral axon terminal is not only a transducer of mechanical, thermal,
or chemical energy into series of action potentials relayed to the spinal cord. The
nociceptors sensory endings can also exert efferent functions in response to tissue
injury by releasing neuropeptides such as substance P (SP), calcitonin gene-related
peptide (CGRP) and neurokinin A (NKA). Thereby they induce vasodilatation,
plasma extravasation, attraction of macrophages or degranulation of mast cells,
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etc. This inflammation is called neurogenic inflammation (Lynn 1996: 229-239;
Schaible 2006: 3—-28).

Pain receptors and primary afferents

Pain receptors or nociceptors are widespread in skin, muscle, connective
tissues, blood vessels, and viscera. They are activated specifically by painful
stimuli. There are two types of nociceptors: high-threshold mechanoreceptors
(HTM), which respond to mechanical deformation and polymodal nociceptors
(PMN), which respond to different modes of stimuli, including noxious thermal
(generally above approximately 45°C), noxious mechanical, and noxious chemical
stimuli (Belmonte 1996). In addition, joint, skin and visceral nerves contain Ad
and C fibres that were named silent nociceptors. These neurons are not activated
by noxious mechanical and thermal stimuli in normal tissue. However, they are
sensitized during inflammation by so called inflammatory mediators: hydrogen ions,
5-hydoxytryptamine (5-HT), cytokines, bradykinin, histamine, prostaglandins,
leucotrienes bathe the nociceptors, activating and sensitizing them (see Peripheral
sensitization bellow). Thus silent nociceptors start to respond to mechanical and
thermal stimuli (Schaible 1988:123—133; Weidner 1999: 10184—10190). In humans
this class of nociceptors exhibits a particular long-lasting response to algogenic
chemicals, and such nociceptors are crucial in mediating neurogenic inflammation
(Ringkamp 2001: 4460-4468.). Moreover, they play a major role in initiating
central sensitization (Klede 2003: 353-359). These neurons have distinct axonal
biophysical characteristics separating them from polymodal nociceptors (Orstavik
2003: 567-578; Weidner 1999: 10184-10190).

Nociceptive afferents lack specialized terminal structures and are
morphologically ‘free’ nerve endings of nerve fibres. There are two main fibre
types: Ad and C fibres. The majority of nociceptors are C-fiber PMN. C fibers
are thin (< 2 pm diameter), unmyelinated, with a conduction velocity of less
than 2 m/s. However, not all unmyelinated fibers are nociceptors: some respond
to nonnoxious heat or mechanical stimuli. HTM are thinly myelinated Ad fibers,
which have a diameter of 2—5 pm and a conduction velocity of 630 m/s. The ratio
of myelinated to unmyelinated fibers in cutaneous nerves is about 1:4. Most small-
diameter primary afferents are mechanically sensitive, although some are sensitive
to thermal stimuli. Approximately 10% of cutaneous myelinated fibers and 90% of
unmyelinated fibers are nociceptive (Hudspith 2005: 267-285). Brief cutaneous
stimuli can result in separate and distinct sensations, referred to as ‘fast” and ‘slow’
pains. Fast pain is caused by activation of faster-conducting cutaneous Ad fibers
and is perceived as a short-lasting, pricking type of pain. Slow pain is believed to
be caused by the activation of slower-conducting cutaneous C fibers, and is perceived
as a dull, poorly localized, burning type of pain.

27



Nociceptive infor-
FOREBRAIN mation from visceral
organs is transmitted

Cerebral cortex

Thalamus by visceral afferents to
Fibrosiio Fhe spinal cor.d and thgn
hypothalamus in the spinothalamic
. MIDBRAIN tracts to the bralp (Fig.

Fibres to periaqueductal Periaqueductal 1). The cell bodies are
s / ,$ grey matter located in the dorsal root
tr formaton. |1 oous coeruieus f;?fha;ya;ﬁa?ﬁ:;i rave
| | parasympathetic  axons.

MEDULLA Thermal and mechanical

olicolaria :i;:l:tf stimuli that are painful

cellularis (NA) when applied to the skin,

A— Nucleus raphe are not usgally painful
tract (fast pain) magnus (5-HT) when applied to the
PalisoR I Inhibitory dorsal columns Vlsgera. For instance, the
tract (slow pain) brain or bowel can be cut
Dorsal hom SPINAL CORD  yithout any sensation
(laminae I-VI) D‘;:i;&?: of pain. Visceral pain
S C fibres arising from  hollow

! o bres organs commonly results
from  distension or
prolonged contraction of

Fig. 1. Spinal and supraspinal pathways of pain smooth muscle wall of

the structure.

In contrast to cutaneous pain, which is frequently sharp and well localized
to the area of stimulation, visceral pain is diffuse, dull, and poorly localized. It
is frequently associated with visceral autonomic reflexes, manifest as nausea
and sweating. The poor localization of visceral pain may be a consequence of
the low number of afferent fibers compared with the size of the surface that is
innervated; these fibers converge on dorsal horn neurons over a wide number of
segments.

Although all pain fibres terminate in the dorsal horn, their route to this
end-point varies. Most enter the dorsal horn in the ventro-lateral bundle of the
dorsal root (Fig. 1). They travel just lateral to the larger-diameter myelinated A
fibres, which respond to non-painful stimuli such as vibration and light touch.
However, 30% of the C fibres enter the spinal cord via the ventral root. Once
they have entered the spinal cord the nerve roots may bifurcate into ascending
and descending branches, which can enter the dorsal horn one or two segments
higher or lower than the segment of origin. Visceral afferents converge on
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second-order dorsal horn cells that also receive cutaneous spinal segmental
input. This may give rise to the phenomenon of referred pain in dermatomal
segments corresponding to their cutaneous innervation, and may result in
allodynia and hyperalgesia in this skin area. Cutaneous referral may also be a
consequence of considerable branching of peripheral visceral afferents, such
that a single DRG cell may have axonal branches supplying both deep and
superficial structures.

Peripheral Sensitization

During inflammation the excitation threshold of polymodal nociceptors drops
such that even normally innocuous, light stimuli activate them. Noxious stimuli
evoke stronger responses than in the non-sensitized state. After sensitization of
“pain fibres”, normally non-painful stimuli can cause pain. Cutaneous nociceptors
are in particular sensitized to thermal stimuli; nociceptors in deep somatic tissue
such as joint and muscle show pronounced sensitization to mechanical stimuli
(Campbell 2005: 229-242; Mense 1993: 241-289; Schaible 1993: 5-54). In
addition, during inflammation initially mechano-insensitive nerve fibres become
mechano-sensitive. This recruitment of silent nociceptors adds significantly to
the inflammatory nociceptive input to the spinal cord. Resting discharges may
be induced or increased in nociceptors because of inflammation, providing a
continuous afferent barrage into the spinal cord.

The first cloned nociceptive ion channel which is expressed in about 40%
of DRG cells was the TRPV, receptor (Fig. 2). This ion channel is opened by
binding of capsaicin, the compound in hot pepper that causes burning pain. In
particular, Ca** flows through this channel and depolarizes the cell. The TRPV,
receptor is considered one of the transducers of noxious heat because it is
opened by heat (>43°C). In TRPV, knock-out mice, the heat response is not
abolished but the mice do not exhibit thermal hyperalgesia during inflammation,
showing the importance of TRPV, for inflammatory hyperalgesia (Caterina
2000: 306-313; Davis 2000: 183-187). Up-regulation of TRPV, transcription
during inflammation explains longer-lasting heat hypersensitivity (Ji 2002: 57—
68; Wilson-Gering 2005: 758-767). Following experimental nerve injury and in
animal models of diabetic neuropathy, TRPV receptor is present on neurons that
do not normally express TRPV, (Rashid 2003: 709-717; Hong 2005: 618-627;
Schaible 2006: 3-28).
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Fig. 2. Model of the senso-ry ending of a nociceptor showing ion channels for transduction
of thermal and mechanical stimuli and action potential generation and metabotropic receptors
subserving chemosensiti-vity (Schaible 2006:177:3-28).

The TRPV receptor is a member of the TRP (transient receptor protein) family.
Other TRP members may be transducers of temperature stimuli in other ranges
(Papapoutian 2003: 529-539). The TRPV,, receptor in nociceptors is thought to be
a transducer for extreme heat (threshold >50°C). TRPA, could be the transducer
molecule in nociceptors responding to cold (Peier 2002: 705-715). It is activated
by pungent compounds, e.g. those present in cinnamon oil, mustard oil and ginger
(Bandell 2004: 849-57). By contrast, TRPV, and/or TRPV, may be transduction
molecules for innocuous warmth in warm receptors, and TRPM, may transduce
cold stimuli in innocuous cold receptors. Although the putative warmth transducer
TRPV, shows some mechano-sensitivity, it is still unclear whether TRPV, is
involved in the transduction of mechanical stimuli (Marchand 2005: 521-532;
Schaible 2006: 3-28).

While most voltage-gated Na*™ channels are blocked by tetrodotoxin (TTX),
many small DRG cells express TTX-resistant (R) Na* channels in addition to TTX-
sensitive (S) Na™ channels. Both TTX-S and TTX-R Na* channels contribute to
the Na* influx during the action potential. Interestingly, TTX-R Na* currents are
influenced by inflammatory mediators. They are enhanced e.g. by prostaglandin
E, (PGE,) that sensitizes nociceptors (McCleskey 1999: 835-856). This raises the
possibility that TTX-R Na* channels also play a role in the transduction process
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of noxious stimuli (Brock 1998: 211-217). Na* channels that are opened by low
pH are called acid sensing ion channels (ASICs). This is of interest because many
inflammatory exudates exhibit a low pH. Protons directly activate ASICs with
subsequent generation of action potentials (Sutherland 2001: 711-716).

The chemosensitivity of nociceptors allows inflammatory and trophic mediators
to act on these neurons. Sources of inflammatory mediators are inflammatory cells
and non-neuronal tissue cells. The field of chemosensitivity is extremely complicated
due to the large numbers of receptors that have been identified in primary afferent
neurons (Gold 2005: 49-67; Marchand 2005: 521-532). Receptors that are involved
in the activation and sensitization of neurons are either ionotropic (the mediator
opens an ion channel) or metabotropic (the mediator activates a second messenger
cascade that influences ion channels and other cell functions). Many receptors are
coupled to G proteins, which signal via the production of the second messengers
cyclic AMP (cAMP), cyclic guanosine monophosphate (cGMP), diacylglycerol
and phospholipase C. Other receptor subgroups include receptors bearing intrinsic
protein tyrosine kinase domains, receptors that associate with cytosolic tyrosine
kinases and protein serine/threonine kinases (Gold 2005: 49—67). It is beyond the
scope of this review to describe all the important mediators.

Functions of mediators are several-fold. Some of them activate neurons
directly (e.g. the application of bradykinin evokes action potentials by itself
) and/or they sensitize neurons for mechanical, thermal and chemical stimuli
(e.g. bradykinin and prostaglandins increase the excitability of neurons so that
mechanical stimuli evoke action potentials at a lower threshold than under control
conditions). PGE,, for example, activates G protein-coupled receptors that cause
an increase of cellular cAMP. This second messenger activates protein kinase A,
and this pathway influences ion channels in the membrane, leading to an enhanced
excitability of the neuron with lowered threshold and increased action potential
frequency elicited during suprathreshold stimulation. Bradykinin receptors are of
great interest because bradykinin activates numerous Ad and C fibres and sensitizes
them for mechanical and thermal stimuli (Liang 2001: 229-239). Bradykinin
receptor antagonists reverse thermal hyperalgesia, and Freund’s complete adjuvant
induced mechanical hyperalgesia of the rat knee joints. Some reports suggest that
in particular bradykinin B, receptors are up-regulated in sensory neurons following
tissue or nerve injury, and that B, antagonists reduce hyperalgesia. Other authors
also found an up-regulation of B, receptors during inflammation (Banik 2001:
2727-2735; Segond von Banchet 2000: 424-427).

While prostaglandins and bradykinin are “classical” inflammatory mediators,
the list of important mediators will be extended by cytokines. Some cytokines
such as interleukin (IL)-1p are pro-nociceptive upon application to the tissue
(Obreja 2003: 1497-1503). It is likely that cytokines play an important role in
both inflammatory and neuropathic pain (Marchand 2005: 521-532; Sommer 1995:
63-71).
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Neurotrophins are survival factors during the development of the nervous
system, but during inflammation of the tissue, the level of nerve growth factor
(NGF) is substantially enhanced. By acting on the tyrosine kinase A receptors, NGF
increases the synthesis of SP and CGRP in the primary afferents. NGF may also
act on mast cells and thereby activate and sensitize sensory endings by mast cell
degranulation (Schaible 2004: 237-24).

The spinal cord and the gate-control theory

The dorsal horn of the spinal cord is the site where the primary afferent fibres
synapse with second-order neurons. It is also site where complex interactions occur
between excitatory and inhibitory interneurons and where descending inhibitory
tracts from higher centres exert their effect. The dorsal horn is divided into laminae
(called Rexed laminae). There are numerous connections between the laminae.
Lamina II is also known as the substantia gelatinosa and this extends from the
trigeminal nucleus in the medulla, to the filum terminale at the caudal end of the
spinal cord. C fibres terminate in lamina II and A fibres terminate in laminae I
and V. AP fibres enter the cord medial to the dorsal horn and pass without synapse
to the dorsal columns. They give off collateral branches to the dorsal horn which
terminate in several laminae (III — V). They also synapse directly with terminals of
unmyelinated C fibres in lamina II. Laminae II and V are important areas for the
modulation and localization of pain. There are three types of second-order neurons
in the dorsal horn: 1. nociceptive specific (NS), found in laminae II and III, which
respond selectively to high-threshold noxious stimuli; 2. wide dynamic range
(WDR) — found in laminae V and VI, respond to a range of sensory stimuli; 3. low-
threshold (LR) — respond solely to innocuous stimuli (Willis 2004). Presumably,
encoding of a noxious stimulus is only achieved by a population of nociceptive
neurons (Price 2003: 215-219). By contrast, other authors propose that only lamina
I neurons with smaller receptive fields are able to encode noxious stimuli, thus
forming labelled lines from spinal cord to the cortex (Craig 2003: 1-30).

Pain transmission and modulation at spinal level

The passage of pain information from periphery to central areas, at the spinal
cord level, is controlled by the following mechanisms that modulate the pain
signals: 1. inhibitory control by higher centres; 2. activity in AP collaterals; 3.
segmental (spinal) modulation by a variety of mechanisms including endogenous
opioid and cannabinoid systems, inhibitory amino acids such as y-aminobutyric
acid (GABA), neuropeptides — galanin, cholecystokinin and nitric oxide. The first
two of the mechanisms act to ‘close the gate’ on the onward transmission of C fibre
activity. The gate-control theory is initially proposed by Melzack and Wall in 1965.
According to this theory lamina II inhibitory interneurons can be activated directly
or indirectly (via excitatory interneurons) by stimulation of non-noxious large
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sensory afferents from the skin (AP fibres) that would then suppress transmission
in small unmyelinated (C fibre) afferents and therefore block the pain (Fig. 3). Thus
rubbing a painful area relieves the pain. This is the working mechanism behind
transcutaneous electrical nerve stimulation (TENS) in pain control.

Cognitive control
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Fig. 3. The gate theory of control. The activity of transmission cells is modulated by both
excitatory and inhibitory links from the substantia gelatinosa and by descending inhibitory
controls from the brainstem. The inhibitory link may involve both pre- and postsynaptic
inhibition. All other connections are excitatory. (Hudspith 2005: 267-285).

Glutamate is a principal transmitter of primary afferent and dorsal horn
neurons. It activates ionotropic AMPA/kainate (non-NMDA) and NMDA receptors.
Both non-NMDA and NMDA receptors are involved in the synaptic activation of
neurons by noxious stimuli (Fundytus 2001: 29-58; Millan 1999: 1-164; Willis
2004). Evoked synaptic activity is blocked in the substantia gelatinosa mainly by
antagonists at non-NMDA receptors. The NMDA receptor antagonists usually
cause a small reduction of mainly later excitatory post-synaptic potential (EPSP)
components. In dorsal horn neurons and in DRG cells are expressed purinergic
ATP receptors that mediate enhanced release of glutamate (Willis 2004). Thus ATP
has been implicated in synaptic transmission of innocuous mechano-receptive and
nociceptive input in the superficial dorsal horn (Fig.4).

Excitatory neuropeptides are co-localized with glutamate. The EPSPs that
they mediate usually occur after a latency of seconds and are long-lasting. The
excitatory neuropeptides may not be sufficient to evoke action potential generation
but act synergistically with glutamate (Urban 1994: 432-438). The expression
of excitatory neuropeptide receptors in the neurons can be increased under
inflammatory conditions (Carlton 2002: 29-36; Segond von Banchet 2000: 424—
427). The normal afferent fibre does not seem to be influenced by stimulation of the
sympathetic nervous system. However, primary afferents from inflamed tissue may
be activated by sympathetic nerve stimulation.
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Fig. 4. Pain transduction within the dorsal horn. Acute pain causes brief postsynaptic
depolarization of dorsal horn neurons and activation of central pain pathways. More prolonged
afferent input via Ad and C fibers causes NMDA receptor activation. Glu, glutamate; NK1,
neurokinin 1; SP, substance P; Gs, Gs protein. (Hudspith 1997: 731-747)

SP is released mainly in the superficial dorsal horn by electrical stimulation of
unmyelinated fibres and during noxious mechanical, thermal or chemical stimulation
of the skin and deep tissue. Neurokinin-1 (NK-1) receptors for SP are mainly located
on dendrites and cell bodies of dorsal horn neurons in laminae I, IV-VI and X. Upon
strong activation by SP, NK-1 receptors are internalized. Mice with a deletion of the
preprotachykinin A (the precursor of SP and neurokinin A) have intact responses
to mildly noxious stimuli but reduced responses to moderate and intense noxious
stimuli. Mice with a deleted gene for the production of NK-1 receptors respond to
acutely painful stimuli but lack intensity coding for pain and wind-up. In addition,
neurokinin A (NKA) is found in small DRG cells and in the dorsal horn and spinally
released upon noxious stimulation. CGRP is often colocalized with substance P
in DRG neurons. It is spinally released by electrical stimulation of thin fibres and
noxious mechanical and thermal stimulation. CGRP binding sites are located in
lamina I and in the deep dorsal horn. CGRP enhances actions of SP by inhibiting
its enzymatic degradation and potentiating its release. CGRP activates nociceptive
dorsal horn neurons; blockade of CGRP effects reduces nociceptive responses. Other
excitatory neuropeptides in the dorsal horn are vasoactive intestinal polypeptide
(VIP), neurotensin, cholecystokinin (CCK, also with antinociceptive effects),
thyrotropin- releasing hormone (TRH), corticotropin-releasing hormone (CRH) and
pituitary adenylate cyclase-activating polypeptide (PACAP) (Willis 2004).

v-Aminobutyric acid (GABA)ergic inhibitory neurons are located throughout
the spinal cord. They can be synaptically activated by primary afferent fibres.
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Both the ionotropic GABA, and the metabotropic GABA receptor are located
pre-synaptically on primary afferent neurons or post-synaptically on dorsal horn
neurons. Responses to both innocuous mechanical and noxious stimuli can be
reduced by GABA receptor agonists. Some of the inhibitory effects are due to
glycine, and the ventral and the dorsal horn contain numerous glycinergic neurons.
Glycine may be co-localized with GABA in synaptic terminals. Many DRG neurons
and neurons in the dorsal horn express nicotinergic and muscarinergic receptors for
acetylcholine. Application of acetylcholine to the spinal cord produces pro- or anti-
nociception (Willis 2004).

The dorsal horn contains leu-enkephalin, met-enkephalin, dynorphin and
endomorphins 1 and 2. Enkephalin-containing neurons are particularly located
in laminae I and II, with dynorphin-containing neurons in laminae I, II and V.
Endomorphin 2 has been visualized in terminals of primary afferent neurons in
the superficial dorsal horn and in DRG, but also in postsynaptic neurons. Opiate
receptors (L, 9, k) are concentrated in the superficial dorsal horn, and in particular p
and o receptors are located in interneurons and on primary afferent fibres. Opioids
reduce release of mediators from primary afferents (presynaptic effect) responses
of neurons to (innocuous and) noxious stimulation and responses to ionophoretic
application of excitatory amino acids showing post-synaptic effects of opioids (many
dorsal horn neurons are hyperpolarized by opiates). In addition to these “classical”
opiate receptors, nociceptin (NOP) receptors have been discovered. Nociceptin
has similar cellular actions as classical opioid peptides but pro-nociceptive effects
have also been described. A related peptide is nocistatin produced from the same
precursor as nociceptin. At present it is unknown at which receptor nocistatin acts.
Although nocistatin did not bind to the NOP receptor, it bound to the membrane
of mouse brain and spinal cord with a high affinity. It plays important roles in the
regulation of pain transmission and learning and memory processes in the CNS
(Okuda-Ashitaka 2000: 1101-1109).

Somatostatin is expressed in primary afferent neurons, dorsal horn interneurons
and axons that descend from the medulla. It is released mainly in the substantia
gelatinosa, by heat stimulation. It is not clear whether inhibitory somatostatin is
released in the spinal cord from primary afferent fibres or from interneurons. Many
nociceptive neurons, for example, seem to be under the tonic inhibitory influence
of somatostatin because the application of a somatostatin receptor antagonist
enhances activation of the neurons by stimuli (Carlton 2001: 29-36; Heppelmann
1999: 62-64).

Galanin is expressed in a subpopulation of small DRG neurons, and galanin
binding sites are also expressed on DRG neurons. Both facilitatory and inhibitory
effects of galanin have been described in inflammatory and neuropathic pain states.
Neuropeptide Y (NPY) is normally only expressed at very low levels in DRG
neurons. It bids to Y, and Y, receptors of DRG neurons and contribute to pre-
synaptic inhibition (Willis 2004).

35



Spinal processing is influenced by numerous other mediators such as spinal
prostaglandins, cytokines and neurotrophins produced in neurons and/or glia
cells (Marchand 2005: 521-532; Vanegas 2001: 327-363). They are particularly
important under pathophysiological conditions (inflammation). In addition,
synaptic transmission is influenced by transmitters of descending systems.

Transmitter release is dependent on Ca?*-influx into the presynaptic ending
through voltage-dependent calcium channels. Ca?" also regulates neuronal
excitability. Important for the nociceptive processing are high-voltage activated
N-type channels, which are mainly located pre-synaptically but also on the post-
synaptic side, and P/Q-type high-voltage-gated calcium channels that are located on
the pre-synaptic site. Blockers of N-type channels reduce responses of spinal cord
neurons and behavioural responses to noxious stimulation of normal and inflamed
tissue, and they reduce neuropathic pain. P/Q-type channels are mainly involved in
the generation of pathophysiological pain states. A role for high-voltage activated
L-type calcium channels and low-voltage activated T-type calcium channels has
also been discussed (Vanegas 2000: 9—18).

Central sensitization

After nerve injury changes occur in the dorsal horn of the spinal cord. Repetitive
C fibre activation by noxious stimuli leads to a prolonged dorsal horn response. This
phenomenon has been termed ‘wind-up’. Within the dorsal horn there is a reduction in
local inhibition by the neurotransmitters GABA and glycine and evidence of excitotoxic
death of inhibitory interneurons. At the same time there is a strengthening of excitatory
synaptic connections. Incoming axons develop ectopic activity and output to the
spinothalamic tract (STT) neurons is increased. This process involves neurochemical
changes mediated via NMDA, neurokinins, and nitric oxide. The result of all of these
changes is that the sensory threshold for pain signalling is lowered and there is spread
of the receptive field. In addition it has been shown that structural changes occurs in
the dorsal horn of the spinal cord in response to injury. C fibre terminations in the
substantia gelatinosa (lamina II) degenerate and AP (fine touch) fibres, which are
usually located in laminae III and IV, sprout into lamina II. This may explain allodynia,
where light touch is perceived as painful. These changes seem to be triggered by loss
of nerve growth factor (Steeds 2016). Finally, there are changes at a supraspinal level.
Following injury there is evidence of cortical remapping and reorganization in both
the primary somatosensory and motor cortices and in the subcortical areas. This is well
recognized following limb amputation where lack of afferent input from the amputated
limb leads to less occupation of the corresponding area of the somatosensory cortex.
As a result the neighbouring cortical area expands. The clinical manifestation of
these changes is that the patient not only develops phantom limb pain very soon after
amputation, but also that the phantom limb can sometimes be mapped out by touching
a very different site of their body (e.g. pain in phantom hand felt by touching side of
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face). Reduction in the intensity of the phantom limb pain by effective treatment can
be shown to reverse the cortical changes (Steeds 2016).

Ascending tracts

Ascending pathways in the white matter of the ventral quadrant of the spinal
cord include the spinothalamic tract (STT), the spinoreticular tract (SRT), and
the spinomesencephalic tract (SMT). The thalamus is the key area for processing
somatosensory information. Axons of the STT originate from neurons in lamina I,
lamina V and deeper. Axons travelling in the lateral and medial STT terminate in their
respective medial and lateral nuclei and from here neurons project to the primary and
secondary somatosensory cortices, the insula, the anterior cingulate cortex and the
prefrontal cortex. These areas play various roles in the perception of pain and also
interact with other areas of the brain, for example the cerebellum and basal ganglia
which are areas more traditionally known to be associated with motor function rather
than pain (Steeds 2016). Axons of the SRT project to the medial rhombencephalic
reticular formation, the lateral and dorsal reticular nucleus, the nucleus reticularis
gigantocellularis and others. SRT cells are located in laminae V, VII, VIII and X, and
they have prominent responses to deep input. SMT neurons are located in laminae I,
IV, V, VII and VIII and project to the parabrachial nuclei and the periaqueductal grey
(PAG) and others. The parabrachial projection reaches in part to neurons that project
to the central nucleus of amygdala. STT, SRT and SMT cells are either low-threshold,
wide dynamic range or nociceptive-specific. In addition, several spinal projection
paths have direct access to the limbic system, namely the spinohypothalamic
tract, the spino-parabrachio-amygdalar pathway, the spino-amygdalar pathway
and others. In some species there is a strong spino-cervical tract (SCT) ascending
in the dorsolateral funiculus. SCT neurons process mainly mechano-sensory input,
but some additionally receive nociceptive inputs (Willis 2004). Finally, there is
substantial evidence that nociceptive input from the viscera is processed in neurons
that ascend in the dorsal columns (Willis 2004; Schaible 2006: 3-28).

THE ANTINOCICEPTIVE SYSTEM

Descending inhibition is part of an intrinsic antinociceptive system.
Noradrenaline and 5-HT are the key neurotransmitters involved in descending
inhibition (Fields 1999:309-329; Ossipov 2005: 117-130; Steeds 2016). Descending
tracts reduce or facilitate the spinal nociceptive processing. The descending tracts
are formed by pathways that originate from brainstem nuclei. Two important areas
of the brainstem are involved in reducing pain: the PAG and the nucleus raphe
magnus (NRM). The first region surrounds the cerebral aqueduct in the midbrain
and is important in the control of pain. Electrical stimulation of the PAG produces
profound analgesia and injection of morphine here has a far greater analgesic effect
than injections anywhere else in the CNS. PAG stimulation produces a significant

37



analgesic effect to both spontaneous pain and mechanical hypersensitivity in
neuropathic rats (Lee 2012: 42-45). The PAG receives inputs from the thalamus,
hypothalamus and cortex and also collaterals from the STT. PAG (anti-nociceptor)
neurons project to the rostral ventromedial medulla (RVM), which includes the
serotonin-rich nucleus raphe magnus (NRM) as well as the nucleus reticularis
gigantocellularis pars alpha and the nucleus paragigantocellularis lateralis (Fields
1991: 219-245) and it receives inputs from the hypothalamus, cortical regions and
the limbic system (Ossipov 2005: 117—-130). Neurons in RVM then project along the
dorsolateral funiculus (DLF) to the dorsal horn. The axons of serotonin-containing
neurons, like the noradrenalin-containing neurons, synapse on cells in lamina II.
They also synapse on cells in lamina III. Stimulation of the raphe nuclei produces a
powerful analgesia and it is thought that the serotonin released by this stimulation
activates inhibitory interneurons even more powerfully than noradrenaline and
thus blocks pain transmission. Agents that block serotonin synthesis attenuate
stimulation-produced analgesia, and the application of some serotonin agonists
in the spinal cord inhibits cells responsive to nociceptive stimuli. Although these
findings appear highly suggestive of a role for serotonin in descending inhibition,
several other findings indicate that it is not conclusive. Antinociception produced
by stimulation of descending pathways cannot always be blocked by serotonin
antagonists. Under certain circumstances intrathecal serotonin can facilitate
behavioral nociceptive responses, and serotonin agonists can have an excitatory
effect on cells in the superficial dorsal horn. These conflicting results may result
from motor effects associated with some behavioral responses, differing effects
associated with different serotonin receptor subtypes, and observation of effects
on inhibitory neurons (Hudspith 2005: 267-285).

Norepinephrine is also an important neurotransmitter for descending
inhibitory controls, and most central noradrenergic neurons originate within the
locus ceruleus (LC). Descending projections from the LC give rise to the majority
of noradrenergic fibers in the spinal cord. The noradrenergic stress response
hypothesis proposes that stimuli that threaten the physical or psychological integrity
of the individual generate a central noradrenergic response mediated by the LC:
the associated hypervigilance and defensive response is associated with enhanced
antinociception. Direct stimulation of noradrenergic cell groups in the brainstem,
notably the locus ceruleus, produces antinociception, and norepinephrine-containing
terminals are found in the superficial laminae of the spinal dorsal horn. Iontophoretic
application of norepinephrine inhibits the activation of dorsal horn neurons by
noxious stimuli, and intrathecal norepinephrine results in inhibition of nociceptive
responses. Conversely o,-adrenoceptor antagonists and compounds that reduce the
amount of norepinephrine in the spinal cord increase nociceptive responses.

Supraspinally, there is a high density of opioid receptors in the PAG, nucleus
raphe magnus, and LC. The profound analgesia produced by electrical stimulation
of these regions is reversed by the opioid antagonist naloxone, which confirms
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the importance of endogenous opioid agonists in nociceptive behavior. However,
microinjection of opioid agonists into these regions results in complex alterations
in pain behavior, reflecting both inhibition and disinhibition (the inhibition of an
inhibitory interneuron) of pathways involved innociception. Subregional differences,
dose dependence, and action at specific opioid receptor subtypes further increase the
complexity of supraspinal analgesia. For example, high doses of morphine in the
clinical setting have occasionally been reported to result in hyperalgesia rather than
analgesia. Opioids act at a spinal level in the dorsal horn by activating presynaptic
opioid receptors, which inhibit glutamate and neurokinin release from primary
afferent terminals, and postsynaptic receptors, which inhibit second-order neuron
depolarization. Particularly within the spinal cord dorsal horn, opioid receptor
density and distribution are dynamic: inflammation may enhance and nerve injury
markedly reduce opioid-mediated spinal analgesia. Changes in presynaptic opioid
receptor number and function, at least in part, underlie these effects.

Opioid analgesic mechanisms are themselves modulated by the release of CCK
acting on CCK, and CCK,, receptors in the dorsal horn and at supraspinal sites
such as the RVM. Microinjection of CCK into the RVM of experimental animals
produces behavioural signs of neuropathic pain, and pathologic upregulation of
this system has been proposed as a mechanism contributing to opioid-resistant
chronic pain states in humans (Hudspith 2005: 267-285).

Exogenous opiates imitate endogenous opioids and induce analgesia by acting
upon PAG and RVM in addition to the spinal dorsal horn (Ossipov 2005: 117—130).
RVM contains so-called on- and off-cells. Off-cells are thought to exert descending
inhibition of nociception, because whenever their activity is high there is an inhibition
of nociceptive transmission, and because decreases in off-cell firing correlate with
increased nociceptive transmission. On-cells instead seem to facilitate nociceptive
mechanisms at the spinal dorsal horn. Thus, RVM seems to generate antinociception
and facilitation of pain transmission (Gebhart 2004: 729-737; Ossipov 2005: 117—
130). Ultimately, spinal bulbospinal loops are significant in setting the gain of spinal
processing (Porreca 2002: 319-325; Suzuki 2002: 1319-1326).

Other transmitters that appear to be important in descending inhibition are
acetylcholine, GABA, thyrotropin-releasing hormone, and somatostatin.

A particular form of descending inhibition of WDR neurons is the “diffuse
noxious inhibitory control”. When a strong noxious stimulus is applied to a given
body region, nociceptive neurons with input from that body region send impulses
to structures located in the caudal medulla (caudal to RVM), and this triggers a
centrifugal inhibition of nociceptive WDR neurons located throughout the neuraxis
(Le Bars 1979a: 283-304, 1979b: 305-327; Hudspith 2005: 267-285).

In summary this article gives a broad overview of the anatomy and physiology
of pain. The normal pain pathways are described in some detail in a systematic
fashion from nociceptor to central nervous system and back to periphery. It includes
explanation of some of the mechanisms involved with pain transmission.
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Iskra Takeva, Lubomir Spassov. The need for rehabilitation intervention for people
with a liver transplant and the opportunities it offers

This paper is composed of a literature review on the effects of physical and rehabilitative
medicine on patients with a liver transplant. The review establishes a need for creating precise
rehabilitation programs as part of the routine care for transplant patients. Immunosuppressive
therapy is related to many risk factors and possible complications, which could be overcome
through regular physical activity. The paper divides the lengthy process of rehabilitation into
periods, providing details on the different directions for action according to the specific methods
of physical and rehabilitation medicine. Lastly, the need for encouraging patients to be physically
active in the long term in order to optimize their overall health condition, related to better quality
of life, is emphasized.

Key words: liver transplantation, rehabilitation programs, quality of life

BbBEJIEHHE

CBBpEMEHHOTO JIEUeHNE Ha 3a001aBaHus B KpaeH CTAaJIMU Ype3 TPAHCIIaHTa-
1Sl HAa OpTaHM CTaBa BCe MO-aKTyaHo. B cBeToBeH Mamab rouIIHO ce U3BBPIIIBAT
Haj 35 000 TpaHCIUTAaHTALIMK HA KU3HEHOBAXXHU OPTraHH.

YepHoapoOHara TpaHCIJIaHTAIMA C€ IPEBbPHA B YTBBPJICH U300p 3a JeUCHHE
Ha MAaIMeHTH ¢ 0CTPa YepHOAPOOHA HENOCTATHYHOCT, TEPMHUHAJICH CTAJANN Ha Yep-
HOAPOOHO 3a0oMsBaHe M MeTabONMTHHU 3a00JsBaHUS Ha YEPHHS APOO, 32 KOUTO
HE CBHIIECTBYBa alTepHATHBHA Tepamus. TpaHCIIaHTAIMATa Ha YepeH Apod maBa
BB3MOXHOCT 32 OIlelIsIBaHe, KaKTO U TOA00psIBa KaueCTBOTO Ha JKUBOT Ha MaIlWeH-
tute.IlppBara uepHoapoOHa TpaHcmanTanus B beirapus e oceinectsena Ha 18
HoemBpu 2004 1 ot exuna Ha npod. a-p Jlro6omup CriacoB U MoA pHKOBOACTBOTO
Ha ipod. M. Mauaro ot YauBepcurtercka Xupypruuna Kimnauka, rp. Ecen, ['epma-
Husl. TpaHcmiaHTUpaHo € 7 MeceuHo Kbpmaue — [lamena. [Ipucanen My e yact ot
gepHHsI APoO OT )KUB JOHOP — HEeToBUs Oara. OT TO3W MAMETEH JIeH 3a ObJIrapckara
TpaHcIUiaHTonorus Ao kpas Ha 2015r B bonnuna JlozeHnen ca u3pbpiieHu 65 uep-
HOAPOOHH TPaHCIIAHATIINH.

C HampeaBaHETO Ha TPAHCIIAHTALMOHHATA JEMHOCT,B MHOTO BOJAEIIM MEAH-
LUHCKHU LEHTPOBE MPEKHUBIEMOCTTa Ha MAlMEHTUTENPE3 IbpBaTa €1Ha rofiuHa ce
noommkasa 10 90%, a Tpu rogummHaTta npexkussieMoct 10 80%. 3a ToBa mompuHa-
Csl ¥ TIOCTOSHHOTO pa3BHUTHE Ha MMYHOCYNpECHBHATa Tepanws. BbBexmaHeTo Ha
IUKJIOCTIOPUHA B HadanoTto Ha 1980 1. 3HaYMTENTHO HamassBa OCTPOTO OTXBBPIIA-
He Ha npucaakara — mexay 50% u 60%. B cpemara na 1990r. u3non3zBaneTro Ha
TaKpoJIMMYyca MO3BOJIsIBa HAMAJISIBAHETO Ha JIO3UTE KOPTUKOCTEPOUIH U C TOBA BOAU
70 00110 HaMaNsIBaHe Ha ChP/ICYHO-CHIOBUTE PUCKOBH (DAKTOPH — XHUIIEPXOIECTO-
pojeMusi, XAMEPTOHUS, 3aTIBCTABaHE. BBIpeKkn Te3u MoCTKeHn YepHOApoOHa-
Ta TpaHCIUIAHTALMS € W3IPaBeHa IpeJl 3HAYUTETHN NPEIN3BHKATEIICTBA - OPOST
Ha HYXJIaelllUTe Ce OT HOB OpTraH 3HAYUTEIHO HAIXBBPIIst Oposi Ha JTOHOPHUTE, TIPO-
IBIDKATENIHATa UMYHOCYIIPECHBHA TEPANHsl BCE OIIENMa MHOKECTBOTO CTPaHUYHU
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edextn. (Aranacora, 2014:9-20)HapacTBa HeOOXOMUMOCTTA OT 3HAHUS TT0 OTHOIIIC-
HHUE Ha CTENEeHTA Ha (PU3HYECKa AKTUBHOCT M KaK T CE MOHACS MPHU TE3U MAI[MCHTH.

[TpenopbkuTe 3a penoBHA (U3NUECKAa AaKTHBHOCT, KaTO HEpaslesHa 4acT OT
JIEYEHUETO, ca OOIIM 3a MalMEHTUTE C TPAHCIUIAaHTAlMsl Ha TOJieMH opranu. Tosa
€ CBBP3aHO C YNPaBICHHETO HAa OOILIUTE PUCKOBU (PaKTOPH 32 CHPIACYHO-CHIOBU
3a00NsABaHMs, XUMEPTOHMS, Xunepiunuaemus u nuabder.llocouenu ca cinemHure
MPUYHHY 32 HEOOXOAUMOCTTA OT PEIOBHA (PH3MYECKA AKTHBHOCT 32 PELUTTMCHTHTE
Ha TPAHCIUTAHTHPAHU OPTaHU: pexaOUITUTANUATA € HEOOXOMMa 3a CIIeIOTIePATHB-
HOTOBB3CTAHOBSABAHE; IOBEUETO MAILIMEHTH 110 IPUHIUII ca PU3NUECKU HEAKTHBHHU;
BHCOKa € YeCTOTaTa Ha ChPJeYHO-ChAOBUTE PUCKOBH (PAKTOPH IPH TE3U MAIIUEHTH,
KouTO 00aye Morar aa ObJaT Mogu(UIpaHH Ype3 penoBHA ru3ndecKka aKTUBHOCT;
¢du3nyUeckara akTHBHOCT ONTHUMH3HPa (DYHKIIMOHUPAHETO CJIEH TPaHCILIAHTAIHS,
(du3nYeckara akTHBHOCT MOXKE JIa HAMAJIH HJTH JIOPH Jia TIPEIOTBPATH CTPAHUIHUTE
edextn Ha MyHOCytpecusTa.(Painter, 2005:29)

C MaJIko mpeArna3IuBOCT PEUUIHEHTHTE Ha OpraHd MOrar Ja uMmar Qusnye-
CKa aKTUBHOCT M J1a ToJIy4yar e(heKTH CPaBHUMH C T€3U MOCTUTHATH TPH 31PABOTO
HaceJIeHHe Ha chllara Bh3pacT. M3cieBana e peaknusTa Ha [sIus OPraHu3bM U
Ha TPaHCIUIAHTUPAHWS OPraH B OTTOBOP HA WHTE3MBHHU YNPAKHEHUS U PEOBHA
(du3nyUecka TPSHUPOBKA CIe/ TPAaHCIJIAHTAIMS Ha TojieMu oprany. HamnpaseH e u3-
BOJIa, Ye OlarofiapeHre Ha akTHBHA TPEHUPOBKA MO-TOJIIMA YacT OT ChPACYHO-Ch-
JIOBUTE, XOPMOHAIIHUTE M METa0OIUTHUTE MPOMEHH CE TIOBIHSBAT IOJIOXKHUTEIHO.
(Kjaer,1999:1-14)

KayecTBO Ha :XKMBOT M HUBO HA (l)n:mqeuca AKTHBHOCT

B mocnemnuTe TOMMHYM KadyecTBO Ha JKUBOT, CBBP3aHO CHC 3/IPABETO, CE W3-
OJI3Ba KaTO BaXKEH MapaMeThp 3a OICHKA HEe CaMO HA XUPYPTUYHHUS yCIEeX CIeI
TpaHCIUIAHTAIUATA, HO M IO BPEME Ha IIeJTUs mpoliec Ha 3a0oisaBaHeTo. (Younossi,
2001: 2199-2205;Kirchner, 2006: 1268—1277;0rr, 2014:1158-1165)

XPpOHUYHHTE YSPHOAPOOHH 3a00JIIBaHMS HaMaJSIBAaT 3HAYUTEITHO KaueCTBOTO
Ha JKMBOT W HUBOTO Ha (U3MUECKa aKTUBHOCT, KaTO OCHOBEH HETOB KOMITOHCHT.
[IpenoneparnBHara ¢puzndecka cuia e oreHeHa karo 40% mo 50% mo-Manka ot o4-
aKBaHarta 1pu o0II0TO HACEJICHUE Ha chinara Bb3pacT.(Beyer, 1999:301-309;Jones,
2012: 146-151) B Karenpara no ¢usukaiHa MEIUIMHA M pexaOuiuTanus Ha
VYHuBepcuteTa Ha Buena, ABcTpusl € yCTaHOBEHO HaMajsiBaHe Ha aepoOHara (u-
3UYeCcKa TOMHOCT, N30KMHETHYHATa MYCKYJTHA CHJIa U Ka4eCTBOTO HAa YKHUBOT IPH
NIBAZIECeT W MIECT MYIIW OT CIHCHKA Ha YaKallWTe 332 TPAHCIUIAHTALMS Ha YepeH
npo6 (12 ¢ amkoxoiHa UPO3a, 8 ¢ MOCTXEMAaTUTHA IMpo3a U 6 C Upo3a C apyra
eTronorus). He ca OTKpUTH 3HAYMTEITHH Pa3IIUKU B IICJICBUTE MapaMETPH, KOTaTo
ca aHaJTM3UPaHU ChIVIACHO €THOJIOTHATA Ha nmpo3ara. (Wiesinger, 2001:260-265).
ToBa orpaHuueHue € MHOTO(AKTOPHO U IPYTH aBTOPH MOTBbPKIaBaTBPh3KaTa My
¢ TexxectTa Ha 3abomsiBaneTo. (Pieber, 2006:322-328, Younossi, 2001: 2199-2205;
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Orr, 2014:1158-1165 )[TomydyeHnTe TaHHHM ca B OCHOBAaTa Ha JBJITOTOAMIIHU IIPO-
Y4BaHUs, OLCHSBAIIHN BH3JEHCTBUETO HA MPEAONEPATUBHUTE PeXaOUINTAIIMOHHH
nporpamu npu te3u nanueHtu. (Wiesinger, 2001: 260-265 )

[MogoOpenaTa mpexUBIEMOCT Clie/l TPAaHCILIAHTALMS HA YepeH Ipod pasiiu-
psiBa MHAMKALIMUTE 32 U3MOJI3BAHETO M KaTo METOJl Ha JIeYeHHE U yBelandaBa Opos
Ha ,,kaHaujaatute’. bpodr Ha MalnMeHTUTEe, KOUTO OYAKBAT TPAHCIJIAHTAIIMS Jajied
HaJXBBPISI IPEIJIaraHOTO JOHOPCTBO. [0 Bpeme Ha MPOXBIDKUTETHUS MIEPHOIT Ha
M34YaKBaHE B pe3yATaT Ha HEIOXPaHBAHETO M HamaleHara (U3NYecKa aKTHBHOCT
IpU TAX HACTHIIBA MPOrPECHBHA JEKOMIIEHCAlMs cBbp3aHa ¢ Oonectra. (Vintro,
2002 :333-347 ) Hamanenara ¢usnyecka akTHBHOCT NpH MAIHUEHTHTE B KpacH
cTaauii Ha 3a00JisiBaHE Ha 4YepHUs APOO € pe3yaTar Hail-Bede Ha 3ary0a Ha Myc-
KyJTHa Maca, Taka HapeueHara ,,IIIpOo3Ha MUOMATHS " U Ha ChpAeYHa JUCHYHKIUSI
— ,,JIUpO3Ha KapauoMuonarusa‘. Upes3 TeCTOBU yNpakKHEHUS € YCTaHOBEHO, Y€ JIBE
TPETH OT MAIUEHTHUTE C IUPO3a, 03 KapAHOMyIMOHAIHN WX APYTH MPUAPYKaBa-
¥ 3a00JIsIBaHMS, Pa3BUBAT XPOHUYHA MUOIIATUS M TTOKA3BaT 3HAYUTEIIHO HAMAJICH
aepoOen kamanuteT. (Epstein, 1998:1701-1707)

JunamomeTpusiTa € U3MOI3BaHa 32 U3MEPBAaHE CUJIaTa Ha JIOJIHUTE U TOPHHUTE
KpaiiHUIM B HAKOM MPOYyYBaHUs. YcTaHOBEHO € ¢ 25% mo 30% HamaneHue B cpaB-
HeHHe ¢ KoHTponHuTe TpynH. (Jones, 2012: 146-151)

Cro0I11eHre Ha aBTOPU OT Kadu(POPHUHCKH YHHUBEPCHUTET OOCHXKIA pOIATa
Ha XpaHEHEeTO W (HU3MYEeCKaTa aKTUBHOCT 338 MYCKYJIHO-CKEJICTHUTE YCIOKHEHHUS
NpeAd W cliel TpaHCIUIaHTauusi Ha udepeH npo6.Te ompeaenar HeqoXpaHBaHETO
Karo (hakTop, KOWTO HamalsBa (PU3MUECKa aKTHBHOCT M MOXE Jia AOBEIe 10 MYyC-
KyJHO-CKEJIETHH YBPEXAaHUS KaTo KaxeKcHs M ocreomnopo3a. JAuchyHknuara Ha
JIMKOTEHHOTO ChXpPAaHEHWE W TIIIOKOHEOTreHe3aTa B KpailHWsA CTaauii Ha 4epHO.-
poOHO 3a00MsBaHe BOIH JI0 U3IIOJI3BAHETO HA MYCKYJIHH OSNTHUMHH M Ma3HUHU 32
ereprus. HacrpnBa 3ary0Ba Ha Termio U MyckynaHa Maca. (Vintro, 2002:333-347)
ToBa e OT 3HaYEHHE KOraTro ce MpeaBIrKAa YepHOApOOHa TpaHCIUIaHTauus.Hama-
JIeHaTa MYCKYJIHA Maca W W3YepIBaHETO HAa Ma3HWHH, NPEICTaBJsiBa HETaTHBEH
MPOTHOCTHYEH (PAKTOp 3a 3a00ISIEMOCT M CMBPTHOCT HPH MAIMEHTHUTE C IHPO3a.
(Giusto,2014:10682) TexxknTe OTOIN W aCHMT MPHAPYNKABAIIHA 3a00JIIBAHETOCHITIO
ca IpUYMHA 32 TeKKa yMOpa,HaMaJlsiBaHe Ha MyCKYJTHATa CHJIa, TIOBJIUSBAT HETaTHB-
HO CIIOCOOHOCTTA 3a XOJCHEHW BOIAT J0 HaMallsiBaHE Ha (U3MUYecKaTa aKTHBHOCT.
(Jones, 2012: 146—151;Senduran, 2012)IIpu nurica Ha MOAXOASIIM CTPATCTHH 3a
npoQHIaKTUKA TIPEIN TPAHCIUIAHTALUTA, TE3W YCIOKHEHHS MOTaT Jla Ce 3aCHIIAT
CJIe/] TPAHCIUTAHTAIMATA, B PE3y/ITaT Ha HEMPaBMUIIHOTO XpaHEeHe, CIeN0IepaTuBHO-
TO 00e3/BIKBaHE M MEIMKAMEHTO3HATa Teparus. 3aKJII04eHneTo e, Ye MOoaX0As-
12 JUeTa U [e1ech00pa3Ha IBUraTe;IHATA AaKTHBHOCT MpPeId ONepPanuaTa Mo-
raT 1a nogo0psT pe3yaTarure oT Tapancmiiantamusara.(Vintro, 2002 :333-347)

HecbMHEHO manMeHTHTE B KPaeH CTauK Ha YepHOAPOOHO 3a00isiBaHe, MOJ-
JOKEHN Ha TPaHCIUIAHTALUs MOAO0OPSIBAT KAueCTBOTO CH HA JKHUBOT. ABTOPH H3-
ClIe/IBaT KaueCTBO HA )KHMBOT Ype3 BHIIPOCHHIIU MPEAN U CJIe]| TPaHCIUIaHATAIINs-
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Ta Ha 4epeH ApoO W OTYMTAT 3HAYUTETHO MOJOOPEHNE BHB BCHUKUTE MY aACIEKTH.
(Kirchner,2006: 1268-77;0rrt, 2014:1158-1165)

MaxkcumanHoro nonreiane Ha kuciopon (VO (2) Makc) e cTaHAapTeH HH-
CTPYMEHT, KOHTO OCHTYpsiBa OOCKTUBHA OLICHKA Ha (P)YHKIIMOHATHHS KarmauTeT Ha
MarUeHTuTe npenu u cnen tpancmianranud. (Iscar, 2009:1014-1015) Uscnensa-
HUS Ha HUBOTO Ha aepoOHMS KalaIuTeT ca OTYENIM 3HAYUTEITHO TI0I00peHue cliel
TpaHCIUIaHTaIusa Ha yepeH npoo. (Lemzye, 2010:174-181)

TpancmnaHTanuaTa Ha YepeH Apo0 € eIUHCTBEHOTO KaTerOPUYHO JICYCHHE B
KpaifHusl cTaauii Ha 4epHOIpOoOHOTO 3aboMsBaHe 3a peryiupaHe (yHKIUHTE Ha
yepHus apob u ouensBaHe. Ho camo mo cebe cu He € JOCTaThbYHO 33 BH3CTAHOBS-
BaHE Ha 0OLIOTO 37PaBOCIOBHO CHCTOSIHUE, KOETO € HAapyIIEHO Mopaau 3aryda Ha
MYCKyJIHa Maca, IpeKoMepHa yMopa, HamalieHa (u3ndecka U3APHKIUBOCT U TMO-
HIKeH aepobeH kamaruteT.(Senduran, 2012) OrpanudeHnTe HATWYHA JaHHHU CO-
Yar HamalieHa (GU3NIecKa TOAHOCT CIIe/ YCIelHa YepHOAPOOHa TPaHCTUIAHTAIHS,
B pe3yiTaT Ha XpOHUYHOTO (PU3MUECKO OTcIadBaHe MM MHOMIATH M CBBP3aHO C
MMYHOCYTIPECUBHUTE MEIUKaMeHTHU. YcTaHoBeHO € 10 40-60% mo-HuCKO MakcH-
MaJIHO YCBOSIBAHE HA KHCIIOPOJ OT MPENBUACHOTO, KOETO € CPaBHUMO ¢ HaOIro-
JABAaHOTO TPHU TPAHCIUIAHTAIMATA Ha APYTU TOJIEMH OPTaHH — ChpLe U 051 Apod
(Stephenson,2001:1161-1164)

OU3NIECKUAT KaMaIUTET, ChCTaBa Ha TSUIOTO M KaY€CTBOTO HA KUBOT MOTaT
Obaar momoOpeHu upe3 MOBEACHYECKH NMPOMEHH — MOAXOISAIIO XpaHEHe, JIBUTa-
TEJIHA aKTUBHOCT, MHULIMUPAHHU PAHO CJIE/I ONIEpaisATa H PEOBHO MPOCIIEASIBAHH.
ToBa moka3BaT pe3ysiTaTd OT PaHIOMU3UPAHO KIMHIUYHO U3NUTBaHe Ha 151 marm-
CHTHU TIOJIJIOKEHH Ha MporpaMa oT GU3NYECKU YIPAKHEHUS U XPAHUTEIICH PEKUM
ot 6 mo 12 Mecema cien YepHoapoOHATa TPAHCIUTAHTAMS B TOMAITHH YCIOBHSL (
Krasnoff, 2006:1896—1905)Brnusauero Ha TpaHCIUIaHTAIMITA W QU3NIECKaTa aK-
TUBHOCT 110 BpeMe Ha IIbpBaTa ciie/IoNepaTHBHA TOANHA Ca OLIEHEHH MPUTPUICCET
u oceM peuunueHTd. CienonepaTHBHO BCHYKY MAllMEHTH Ca TOIJIOKEHH Ha KOH-
TpoJHMpaHa nporpaMa oT ynpakHeHus 3a 8 1o 24 cenmunu. M3cneasan e mporeca
Ha JBJIra pexaOwminTalys cie]| TPaHCIIAHTAIMS Ha YepeH o0, KOWTO BKIIOYBA!
paHHa MOOMITH3ANHA, YIIPAKHEHHS C TIOCTENEHHO IMOKaYBallla Ceé HHTEH3UBHOCT TI0
BpeMe Ha CJIeIOTIepaTUBHUS TIEPUOJ OT TPU CEIMUIIH U MPOTPEeCUpaHe Ha HaTOBap-
BAHETO JI0 YKpeIlBaHe Ha MyCYKJIHaTa cuja, OajaHc, T'bBKAaBOCT, aepOOHH YIpaxk-
HEHMS M cJie]l U3MUCBaHEeTO OT OOJHUIATA, A0 24 CEeAMUIHM Cliell TPaHCIUIaHATIH-
ara. lllect Mecena cren ornepanusTa BCHUKH TpocieeHn PU3nIeCcKH mapaMeTpu
ca 3HauuTeNnHO nonobpenu. Ciesl eHa TOJAMHA BCUYKH MAICHTH ca HE3aBHCUMU
B ©XKeHEBHUTE IEHHOCTH W C TIOBHUIIIEHO HUBO Ha (pr3muecka akTuBHOCT.OOMIOTO
VM 3/IpaBOCIIOBHO CHCTOSHHE € OTYETEHO Karo OTIMYHO Wiu 100po. Pesynrarure
MOKAa3BaT, Ye TPAaHCIUIAHTALMITa Ha YePEH P00, B ChUeTaHHE C KOHTPOJIUpaHa pe-
XaOWJIMTAIMOHHA [porpama clie/l onepaiusiTa Hoao0psBa acpoOOHUS KaIalUTET,
MYCKyJIHaTa cuja ¥ ¢pu3ndeckara paboTocrmocOOHOCT PU MAIMEHTH ¢ XPOHHYHO
yepHOApoOHO 3abonsaBane. (Beyer, 1999:301-309)
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OyHKIMOHATHO H3CJIEABAHE HAa AMIIAHETO, eXOKapAHorpadus W 4acTUYHO
KapIUOMyJIMOHAIHO TECTBAaHE NPH HATOBapBaHE NPEAX U ciiell TPaHCIUIaHTalHATa
ca JIOBEJH 1O M3BOJa, Y€ HAMaJICHHETO Ha acpoOHMs KalalUTeT KOpelupa C Te-
KecTTa Ha 3a00JIsIBAaHETOM HE3HAYMTEIHO Ce TIOBNHUsBA OT camara onepauus.Kon-
TPOJNMPAaHU pexaOWIUTAIIMOHHU TPOTPaMU MPEAH W Cliell TpaHCIaTaHTalusATa ca
HEOOXOMMH 32 MOJI00psiBaHe Ha (QYHKIMOHATHHS KAMallUTeT Ha Te3W MAIUCHTH.
(Lemzye, 2010:174-181).

dusnueckuTe ynpaxHeHus TpsiOBa a ce mpemnopbuBar Oe3 KojaeOaHHE MPH
MalMeHTHTE ciie]] YepHoApOoOHa TpaHcIuIanTaua. ChbBpEMEHHO H3ClieIBaHE ChOO-
[IaBa 32 BB3JCHCTBUETO HA YNPAKHEHHSTAa C BHCOKA MHTECH3MBHOCT BBPY KPb-
BOTOKA B TPAaHCIUIAHTHUPAH YepeH Jpo0, CpaBHEH C TO3U NPH 3APaBH WHAWBUJIH.
VYyactBanu ca 12 penunueHTH ¥ KOHTPOJIHA Tpyma oT 12 chBHajamy 1o moia u
BB3pacT. [lomydarenure ca Omnm Hail-Mainko 6 Mecela ciael TpaHCIUTAHTAKsTa, B
CTaOMIIHO ChCTOSIHUE, C HOPMAJIHU OMOXUMHUYHH MOKA3aTeNH 3a yepHus Apo0d. IIpo-
rpamara ce e cberosia oT 40 MUHYTH THYaHE Ha Osraia mbTeKa Mid Hai-Majiko
20 MuHyTH X0ofieHe Iipu 75% OT MakcuManHus mync.l3mepBaneTo Ha KpbBOTOKA B
MopTajHaTa BeHa € U3BBbPIICHO IPEe/In 3a0YBAHETO Ha TPEHUPOBbYHATA ITPOTrpaMa
Y Be/IHara cjej TOBa M € 0Ka3aJlo Jo0pa MOHOCHMOCT OT HaroBapBaHeTo. (Ersoz,
2003:1456-1457)

Criopen Hac BBIIPOCA 32 YIPAKHEHUSATS C BUCOKA HHTEH3UBHOCT 6 Mecelia ciiex
4epHOApOOHA TPaHCIUIaHTALUS BCE OLIE € TUCKYTaOWIeH U MOUIeKH Ha JOIIbIIHH-
TenHu u3cnensanus.Heo6xoaumMo e 3a1b1004eHO MpoyyYBaHe Ha PONIATa Ha OAXO0-
IS0 XpaHEHe U pexaOuiuTanus el TpancruanTanus . (Schiitz , 2012:378-383)

OcHoBHAaTAa 111 32 MOI00psIBaHe KAYeCTBOTO HA KHUBOT NMPH NAallMEHTUTE
MOAJI0KeHH Ha TPAHCIJIAHATLMS MOJKe /1a ce IIOCTUTHe Ype3 NPelH3HO U3roT-
BeHH pexadM/IMTALMOHHU NMPOIrpaMu 3a NOBHILIABAHe HMBOTO Ha (u3Myecka
AKTHBHOCT, MYCKYJIHATA CHJIA, NPeAOTBPaTsBaHe HA NPeKOMepHAaTa ymopa,
NMOBHUIIABaHE HA aepo0HuA kananureT.( van Ginneken, 2007:345-353)

KocTHa miabTHOCT

Cp0o0I1eHO €, Y& KOCTHHUIT OOMEH € HHCHK MPH MHOTO MAI[UeHTH C YePHOJ-
poOHa HemocTaThbyHOCT. HHUCKa KOCTHA ITBTHOCT, @ ChIIO U (PAaKTYPH c€ OTKPH-
BaT MpeAu TpaHCIuaHatuusATa npu 12% no 55% oT maumeHTuTe, B pe3yaTar Ha
OCHOBHOTO XpPOHHYHO YepHONpOoOHO 3abosiBane. JJokazaHo e, 4e ChCTOSHHETO Ha
KOCTHTE TpeAN TPAHCIUIAHTAIUATa MOXKe 1a Obe (akTop, KOWTO Ja MpercKaxke
¢paxrypure cren tpancmanTanmata. (Kulak, 2014:484-492) Tosa Hamara mpo-
(mmakTrKaTa Ha 3a00JIIBaHETO HA KOCTUTE J1a ce (poKycHupa BEPXY ONTHMH3HpPAHE
Ha MHMHEpajJHaTa KOCTHA Maca MpeAH TPAaHCIUIAHTALUATa U MPEAOTBpaTsBaHE Ha
3ary0ara u B panHus cienoneparuser nepuo. (Ninkovic, 2000: 484-492)

®pakTypuTe HaCTHIIBAT MIaBHO 6—12 Mecera ciief TpaHCIUIAHTAIHATA C Yec-
ToTa Bapupama oT 24—65%. [latorenezara Ha KOCTHOTO 3a00JsiBaHE CJe[ TPaHC-
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IUTAaHTAllMsl Ha OPTaHW 4YeCTO Ce AB/DKM Ha HeOJIarompusiITHATE MOCHEIUIH OT
MMYHOCYTIPECUBHUTE JIEKapCTBA, KAKTO U HA JABIBIUS MEPHOJ Ha 00e3/IBUKBaHE.
(Kulak, 2014:484-492, Atamaz, 2006: 1448—1452)

Ocreomnopo3ara ocTaBa MOTEHIUAIHO YCIOKHEHNE Ha YePHOIpOOHA TpaHC-
TUTAaHTANuWs, BBIPEKU 4Ye YecToTaTa My MOXKe Ja Oblie 3HaYMTENHO HaMajeHa
Ype3 M3MOJI3BAHETO Ha MO-HUCKH JIO3U Ha DIFOKoKopTHKocTepouau. (Compston,
2003:321-330)IIpocreKTHBHU MPOYIBAaHUSA CBBbpP3BAT PHUCKa OT 3aryda Ha KOCTHA
Maca ¥ QpakTypH cje/ TPaHCIUIAaHTAIUATA C Bb3PacTTa, MEeHOIay3aTa IPH JKEHUTE,
KaKTO ¥ C HaMaJIeHaTa KOCTHA TUThTHOCT M HAJIMYHMETO HA (PpaKTypa Ha MPEIUICH
Npeau TpaHCIUIaHTalusITa. B mporpamure cu 3a ynpasieHUe Ha KOCTHATa 3aryoan
MpeaoTBparsiBaHe Ha PpakTypuTe, Ta3u MyOIHMKaIHs BKIIIOYBA OCBEH MpHIaraHe-
TO HAa MCIUKaAMECHTHU U MPOCJICAABaHC, HACbpYaBaHE Ha MAIUCHTUTE Ja IIPOMCHAT
HauyMHA CH Ha XHUBOT, KaTO M3KII0YAT (paKTOpUTE C HEOIAroMpHUATHO BH3ACHCTBHE
BBpPXY CKeJeTa KaTo 00e3/BMKBaHe, TIOTIOHOMYIIEHE U 3JI0yHOoTpeda ¢ aJIKOXOI.
(Kulak, C. A., 2014:484—-492) Hanu4uueTo HANporpamMu 3a peaoBHa ¢puzuyecka
AKTHBHOCT TIPEIH M CJIe] TPAHCIUIAHTAIASITA MOTAT J1a MPEAOTBPATAT 3aryda-
Ta HA MYCKYJIHA H KocTHa Maca. (Senduran, 2012)

MeTaboJuTHH pa3cTpPoiicTBA

IIpu OBATOCPOYHO OLENENUTEe MAUCHTH C YepHOAPOOHA TpaHCILIAHTAIHS
ChPACYHO-CHJIOBUTE YCIIOXKHECHHS, CBBP3aHU C JAUCITUIHMIECMUS, XUICPTOHUS,
3aTIBCTSBAHE M TUA0ET ce ouepTaBar KaTo OCHOBHATA MPUYHHA 32 3200JIeBaeMOCT
¥ CMBPTHOCT. BaykHO € /1a ce HampaBu OIeHKa Ha MOTEHIMAJIHUTE PUCKOBH (hak-
TOpU CBBP3aHU C TE3W YCIOKHEHHS, KOUTO Ca 9acT OT OT TaKa HapeYeHUSATMETa-
OOJUTHUST CUHJAPOM, 3a Jla C€ MPEAOTBPATH HIIM HaMainu decrorara uMm. Jloope
M3BECTHO €, Y€ MPOIBJDKUTEITHATA HIMYHOCYIIPECUBHA TEPAIUs UMa JIbJITOCPOYHU
MOCJICAMIIA HE CaMO BbPXY MYCKYJHAaTa M KOCTHaTa Maca, HO U BbPXY ChpPJCYHO-
ChJIOBaTa CUCTEMA, ¢ PUCK OT yciokHeHus. (Basha, 2015:263-268)

IHognbprxkaHeTo Ha TEMIOTO € MPOoOJIeM IO BpeMe Ha KbCHaTa ClieloepaTiBHa
(haza xaro pesynrar oT KopTHKocTeponaHara tepamus. (Senduran, 2012)[Iponen-
THT Ha 3aTIBTABAHE IMIPHU JBITOCPOYHO IMPEKUBEIHUTE CIENl YSPHOAPOOHA TpaHC-
TUTAHTAIUS € TTO-BHCOK OTKOJIKOTO B 0OI1ara momynamus.(van Ginneken, 2007:345—
353)IIonsKora peUMUEHTUTE TIPOSBABAT (PEHOTUI HA CAPKOTIEHHO 3aTIIBCTSABAHE C
MOBHIIIEHO ChIbPKAHUE HA MAa3HUHH, HO ¢ HUCKA MYCKyJiHa Maca. To3u HeoOuJaeH
CBHCTaB Ha TSWIOTO ce HaOIM0aBa BHIIPEKH OTIIMYHOTO (PYHKIIMOHUPAHE Ha MPUCA/I-
KaTay HOpMaJIM3UpPaHETO Ha MEeTa0OIM3Ma U HE MOXKe Ja ce OOSICHH C TTPHUEMaHETO
Ha TI0-TOJISIMO KOJM4YecTBO xpaHa. (Schiitz, 2012:378-383)

[IpoyuBane oTunTa 6 Mecela ciie]] TpaHCIUIAHTAIMITa HaApacTBaHE Ha CEPyM-
Hus xonectepod (2,9% mpenu TpaHcIaHTanusaTa, cpenty 15.3 % cinen ) u Ha Tpur-
murepuante (18,2% npeau TpancmutantaiusTa, cperty 70 % ciaen UT). (Dehghani,
2007: 769-774)
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HMyHOCynpecuBHUTE JIEKAPCTBA CE€ ONPENENAT KaTo Hail-rojisiM pUCKOB (ax-
TOp 3a Pa3BUTHETO Ha METAOOJUTHU Pa3CTPOICTBA B TPaHCIUIAHTHPAHUTE IALU-
eHTuTe. BpIpeku, 4e HUKIOCIOPHHA, a ChILO U B MIO-MaJlKa CTETNIEH TaKpoJIMMyca
ce CBBP3BAT C TE3U MPOMEHHU, HE3APABOCIOBHN XPaHUTEIIHH HABUILIM U JIUIICaTa Ha
¢u3nUecka aKTUBHOCT CHIIO C€ OTYUTAT KaTo PUCKOBU (akTopu. ONTUMHCTHYHO-
TO €, Ue MOCIeTHUTE MOTaT Jia Ob/Ie MOBIUSHH, aKO TIOJIMTHKATA IIPU KOHCYIITHpaHEe
Ha MAaLMEHTUTE € HaCOUYeHa KbM TSAX KaKTO BbB (ha3ara NPeAr TPAHCIUIAHTALUATA,
Taka u ciexn toBa. (Correia, 2003: 457—460)

Onenena e eUKacHOCTTa Ha pexaOMINTallMOHHATA POTpaMa MpH JieueHue-
To Ha 30 mamUeHTH, WECT Mecela cie] TpaHCIUIaHTauug Ha yepeH apoO. [Ipu-
JIOKEHU ca aepoOHU YNPaKHEHUS U YIPAKHEHHUS Cpellly CHIIPOTUBICHUE U Tpa-
JTUIIMOHHWUTE MEJUIIMHCKH rprku. KoHTpoJHATa TpyIa € MmojyyaBaia caMmo Tpa-
JULIMOHHUTE MEAMLIMHCKHU Iprku. Vi3MepBaHMATa HA MacTHaTa Maca, MyCKyJlHa
Maca, HUBOTO Ha XOJIECTEpoJia M TPUDIMLEPUIUTE Ca HAlpaBEeHH Npenu U cleln
TPUMECEUHO JIeueHre. Pesynrtarure moka3BaT 3HAYMTEIHO HaMajsBaHE HUBATa
Ha XoJIecTepoia U TPUINIMLEPUINTE B rpynara Ha KOATO ca MPHIOKEHH YIpax-
HEHHs, B CpaBHEHHE C KOHTpOJIHATa rpymna (p <0.001). Hanuue e U 3HaYUTEIHO
YBEJIMUCHHUE Ha MYCKYJIHATa Maca, CpaBHEHO ¢ KOHTpoiHaTa rpyma (p = 0.0001).
(Basha, 2015:263-268)

Hamocnensk BHUMaHHETO ce (DOKycHpa BbPXY HPOMEHHTE B XPaHUTEITHHS
CTaTyc ciell TpaHCIJIaHTauuATa. [Ipu Ta3u Kareropus MalUeHTH MPOrPaMHUTE OT
yIpaKHEHUS ¥ IMETHYHHUTE ChBETU TPsiIOBa BHUMATENHO Aa ObJaar nperneneHu. Jo-
KaTo MacTHaTa Maca ce Bb3BpbIlla JIECHO, MyCKY/IHATa Maca € TPyAHO JIa Ce Bb3CTa-
HOBH Tipe3 ppBara roauHa. (Giusto,2014:10682)

JlurepaTypHuTE AaHHU [I0KA3BAT, Y€ IIPOrPaMy 3a peloBHA (U3NUECKA AKTUB-
HOCT, MOTaT JAa NPeNOTBPATIAT ChpACYHO-ChAOBUTE ycinoxkHeHus.(van Ginneken,
2007:345-353)AepoOHuTE YIPaKHEHUS U YIPAKHEHUATA CPEILy CHIPOTHBICHHE
WMarT TOJIOKHUTENCH eeKT NpH JICUCHNE Ha 3aTTbCTSIBAHETO, CAPKOIICHHSTA U JIC-
JIUIUIEMUS CIIeH TPaHCIIaHTalus Ha uepeH apo0 . (Basha, 2015: 263-268)

Ymopa

Hackopo To3u cHMNITOM MOJIYy4X MO-TOJSIMO BHUMAaHHUE, KaTO YacT OT LSJIOCT-
HaTa OLIEHKa Ha KaueCTBOTO Ha YKMBOT, CBbpP3aHa ChC 3/IPABETO MpPU MAIMEHTH C
XPOHUYHH 3a00JsIBaHUS. 3a J1a Ce ONpeAeir KOJMIeCTBEHO yMopara ca pa3pabo-
TEHH HOBH METOJIM, KOUTO CE M3IOJI3BAT BCE MO-YE€CTO B KJIMHUYHU YCJIOBHS. (Van
den Berg-Emons, 2006a:928-933; Swain, 2006:181)

YMopara e Hal-uecTo CpemaHusi CHMIITOM MpH TAlUeHTH C YepHOIPOO-
Hu 3a0onsgBanms. (Kumar, 2002: 404—407; Milkiewicz, 2004:475-477; Poynard,
2002:295-303; Huet, 2000:760—767). IIpocieKTUBHO NMpoyuBaHE Bb30CHOBa Ha
ronsaMa 6a3a JaHHU OT 346 BB3pacTHU OT TPU TPAHCIIAHTALMOHHM LIEHTPHpa B
CAIll mokazaBa, 4e Tpean TpaHCIUTAHTANFATa HaH-TOIsIM Opo¥ MaIfMeHTH CTpa-
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IaT oT ymMopa u myckynHa ciadoct. (Krasnoff, 2006:1896—1905 )Etnonorusra na
yMopara He € U3ICHEHa, HO eKCIIEpUMEHTATHUPE3YIITaTH ITOKa3BaT, Y€ MPH dep-
HOJPOOHUTE 3a00JSABAHMS € IIEHTPAIHO MEIUHpaHa M € Pe3yaTarT OT MPOMEHHU B
HEBPOTPAHCMUCHATA B MO3bKa. TOBa € CIIOKEH CUMIITOM, KOWTO YECTO CE MpEHe-
OperBa OT JieKapuTe, KOUTO JIEKYBAT MAlMEHTUTE C YePHOAPOOHH 3200 IIBaHUS, T10-
paau cyOeKTUBHUS My XapaKTep, TPYAHOCTHTE MPH OTIPEEISTHETO MY U JTUTICaTa Ha
e(heKTHBHU TepaneBTUIHH cpeacTra. (Swain, 2006:181)

BucokuTe HHBa Ha yMOpa ce OTpa3sBaT HEraTWBHO BBPXY KaueCTBOTO Ha
KUBOT Ha MAIIMCHTUTE C YePHOAPOOHU 3abonsaBaHus.MlHTeH3UTETa HA yMOpara
HaMaJlisBa clie]] YepHOIpOoOHAaTa TPAHCIUIAHTAIUs, HO BCE MaK OCTaBa OCHOBCH
npobiem. (Aadahl, 2002:251-259;Van den Berg-Emons,2006a:928-933) 66%
OT TMAIMEHTUTE U3MHUTBAT yMopa, a npu 44% ommakBaHUATa ca CHUIHO H3pas3e-
HH.PexaOumuTarmoHHUTe MporpaMu Morar Aa ObnaT e¢()eKTUBHH B HaMallsBa-
HETO Ha TEXKEeCTTa Ha yMmopara cjiel 4epHoIpoOHa TpaHCIUIAHTAlWsA, HO 3a Ja
ce pa3paboTAT MOAXOISIIM MPOTPaMH € HEOOXOIUMO J1a UMa ITO3HAHUS OTHOCHO
€CTEeCTBOTO Ha ymopara, KakTo u ¢akroputre kouto u Biuusaar.(Van den Berg-
Emons,2006a:928-933;van Ginneken, 2009)Bb3HUKBa 1 BhIIPOCa ¢ KAKBH CPEJI-
CTBa Jia ce BB3JICHCTBA, TaKa, 4e Jla C€ HaMaJM TEeKECTTa W U Jia ce Moxoopu
KauecTBOTO Ha XUBOT.CrienupuyHn (HapMaKoJIOTHIHH TEPAITMH HE ca HAINIHU
Y BBIPEKHU CIOKHHUTE MEXaHU3MU Ha Bh3HHKBaHE Ha yMOpaTa, HOAABPKAHETO
Ha Gu3nYecKa aKTUBHOCT € OT IbPBOCTeNeHHo 3HaYyeHue. (Swain, 2006:181)
Cepro3HHTE OIUIAKBAHUS OT YMOpPA MPHU TPAHCIUIAHTHUPAH Y€PEH JAPOO ca CBBP-
3aHHU C HUCKUTEC HHBAa Ha €XKXCIAHCBHATa (1)I/I3I/ILIGCK3 aKTUBHOCT. XHUITOAKTUBHUSIT
Ha4YMH Ha JXUBOT MOJXKE J1a JIOBEJE JI0 OTPHIATE]IHA CIIMpaja: XUIOAKTUBHOCT,
BOJIEIIIa IO HaMaJsiBaHe Ha ()M3MYecKaTa TOAHOCT ¥ BJIOIIABaHE HA OILIAKBaHUS
OT yMOpa, KOETO BOJH O MO-HAaTaThIIHA XUImoakTuBHOCT. (van Ginneken, 2009)
YMopara uMa 3HAaYUTEITHO BIMSHUE BHPXY KaueCTBOTO Ha XHBOT. (Swain, M. G.
2006:181)

[IpoyuBane croOIIaBa, ye 36% OT xopara ¢ XpOHUYHA yMOpa ca Jernpecupa-
uu. (Fuller-Thomson, 2008: 414—422.) Bpb3kara Mexay ymopara U JCPECHsTa ¢
YCTaHOBEHA U OT JPYTH aBTOPH. YMOpara OT CBOsI CTPaHa € I€aKTHUBHPAIIO CHCTOSI-
HUE, KOETO HaMallsiBa KaueCTBOTO Ha )KHMBOT M YECTO BOH 110 nenpecus. (Poynard,
2002:295-303, Huet , 2000:760-767)

B 3akIl04eHHETO CH MHOTO ABTOPH O0TOEJISI3BAT, Ye PeXa0uIuTAIHOHHUTE
NMPOrpaMu MOTraT Ja HAMAJISIT OIJIAKBAHUATA OT YMOPA W J1a A0BeIbT 0 TO-
no0psiBaHe KAa4eCTBOTO HA KUBOTCJIE] TPAHCILUIAHTALMS HA YepeH apoo. (van
Ginneken, 2007:345-353; van den Berg-Emons R, 2006a:928-933) Heobxoanmo
BCHYKH TTAIMEHTH JIa CE ChBETBA 10 OTHOIICHHE Ha MOIbPKaHETO Ha MOIXOISIIO
HUBO Ha (PU3NYECKa AKTUBHOCT. YBEIMUABAHETO HA AaKTUBHOCTTA TPSOBa Ja CE OCh-
LIeCTBsIBa Ype3 CTereHyBana nporpama. (Swain, 2006:181)
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IMepuoau Ha pexaduanTanus:

Cnenmupuynnre pu3norepaneBTUYHU MOAXOIH €A CTPYKTYPHPAHH B 3a-
BHCHUMOCT OT ChCTOSIHHETO HA MALMEHTHTE BbB BesiKa ¢a3a oT pa3sBUTHETO HA
3200JIIBAHETO: MPeIONEPATUBHA pexadNInuTalusl, PAaHHA CJIeI0NEePpAaTHBHA U
KbCHA cjenonepaTuBHa pexaduanramus (Senduran, M. 2012).

Jpyry aBTOpH pa3faenar pexabuanTanuaTa Ha IIecT Iepruoa : IpeaornepaTH-
BEH IEPHO]I, PAHEH U KbCEH CJICJONIEPATUBEH TIEPHOJI, PAHEH U KbCEH aMOyIaTop-
HEH MEePHOJ U MOJIbPIKallla JABUraTeIHaTa akTUBHOCT pexabunuranus. (Rongies,
2005:41-44)

BbB Bcekn mepuos Ha TO3W ABIBI Mpolec TpsOBa na Obaar no0pe u3sicHe-
HU TIOKa3aHMATA U MPOTHUBOIIOKA3aHUATA 32 PEXaOMINTAllMOHHA HaMeca. 3aToBa
MIpeIy U3TOTBSHETO Ha Mporpama oOT CIeIHaIn3UPaHy MPOIeNypHy BbB Beska (aza,
TpsIOBa J1a C€ HANpaBU OLIEHKA HA PEXaOMIUTAIMOHHUS TTOTEHIMAI, KOETO BKIIFOU-
Ba OIICHKA HAa MYCKYJIHATa CUJIa U U3J[PHKIIMBOCT, acpOOCHUS KalaluTeT, HUBO Ha
(1)I/I3I/I‘IGCK3 AKTHUBHOCT, HC3aBHUCHMOCTTAa B €KCIHCBHUTC ﬂeﬁHOCTH " CBbP3aHOTO
ChC 37PABETO Ka4eCTBO HA JKUBOT. ChIIBTCTBAIIM MOTaT Ja ObJaT HEBPOJOTHYHH,
MeTa0OJIMTHH ¥ 3a00JISIBAaHIS HAa OTIOPHO-IBUTATEITHUS arnapat. HuBoTo Ha 60nka u
yMopa chIIo TpsOBs na ce cho0passaT. (Senduran, 2012).

CraptupaHero Ha pexaOWJINTAIMOHHA IMpOorpaMa NpeAH TPaHCILIAHTAIHUATA
HECHMHEHO IIe TOMOTHE Ha NalMeHTUTE Jja MPEoA0JIesT MOCTONIEPaTHBHTE yCIOXK-
HEHHS KaKTO W MO-HATATHIIHUTE TOCIEACTBUS OT CIICONEPATHBHOTO 003/ 1BHKBA-
He. ToBa MOXe J1a ce MOCTHTHE Upe3 MPEnopbhuBHE HA MOAXOJSIIN CTPATETHH 32
M305TBaHE Ha MPOXBIDKUTENTHO 3aJIe)KaBaHe, MMOBUIIABaHE HMBOTO Ha (pru3muecka
AKTUBHOCT B X0/a Ha 00JIeCTTa M ONTHUMH3UPAHE Ha HE3aBUCUMOCTTA.

Pannara pexaOunuranusaTa ciell TPaHCIUTAHTAIUATA BKIIOYBA IUXATEIHA Pe-
XaOWIHMTaIus ¥ Havyajao Ha MOOMIM3aluATa. 3aro4yBa OT MPBUS JACH CIIe/ orepa-
oudaTa, BEaHara CjacJ Karo INaiueHThT € XEMOAWMHaAMUYHO CTa6I/IHI/ISI/IpaH U IIpoABbJI-
’KaBa JI0 M3BEXKIAHETO My OT MHTECH3WBHOTO oTmeineHue. (Rongies, 2005:41-44;
Senduran, 2012)

JuxarenHara pexaOuimuTanus € BaKHa 4acT OT paHHATa CJe0TepaTuBHA pe-
xabwnuranus. Hamanenara moaBmKHOCT Ha nuadparMara v rpbIHUS KOII, Hama-
JICHUTE CHKPATUTEITHU Bh3MOXHOCTH HA JMXATEIHATA MYCKYJlIaTypa BOJAT JIO W3-
MCHCHHA B MEXaHHUKaTa Ha JUIIaHCTO. ToBa oT cBos CTpaHa BOAU 0 HApyHICHUA
B ra3o00MeHa M BEHTWJIANMSTA. 3a J1a ce MOCTUTHE epekTuBHA OemoapoOHa BeH-
TUJIAAA 1 J]a Ce MPeara3d OOTHHUAT OT 3aCTOMHM ABJICHHS, TPSOBA /1a ce BKIIFOYAT
BCHYKHU PE3EPBH Ha OpraHM3Ma M CIEIHaiHo Ha auxareiHara cucrema. (Ilerpos-
cka, 1999:357-364)

Hskonko mpoy4yBaHus TOAKPEAT e(hUKaCHOCTTA HA MPO(UIAKTHYHATA TUXA-
TeJHA pexaOuiIuTalys 3a MPeAoTBparsiBaHe Ha OeNOoAPOOHHUTE YCIOKHEHUS CIEN
KOpEMHH OIlcpanuu. HpI/IJIaFaHI/I ca II’bH6OKO JUINaHE, TUPWXKHUpaHa Kalljiinga U
oproctarndeH apeHax. (Pasquina, 2006:1887—1899)
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Pannara pexaOminramnus € Hepa3AelHa 4acT OT JICYEHHEeTO Ha MalueHTHTE B
WHTEH3UBHUTE OTJICJICHUS, YHATO LIe] € a ToAo0pu (YHKIIMOHAIICHUS Kararu-
TET W Jia Bb3CTAHOBH JMXaTeHaTa U (U3M4YecKa He3aBUCUMOCT. [1o To3u HauwmH
ce HaMaJsIBaT PUCKOBETE OT YCJIOKHEHHUS CBBP3aHU ChC 3ajie’kaBaHeTo. Hsama cu-
TYPHH JIOKa3aTesiCTBa 32 e(peKTUTE Ha U3MOI3BAHUTE CleU(UIHU TEXHUKH (II03H,
MOXBATH, YIPAXHEHHUS) M IBITOCPOUHUTE pe3ynTaTH oT TsaX. [Ipenoprpusa ce no-
ITBIHUTEITHO MPOy4YBaHe Ha Bb3AeicTBHETO UM. (Clini, 2005 :1096—1104) Pesynra-
TUTE TIPU TIPOCIICASIBAHETO HA TIETJECET MalMeHTa CIiell TOpHA KOPEeMHa OTleparus,
MOJTYYWJIA CTaHJIAPTHO MPEONEePaTUBHO oOydeHHe U (PU3HOTEepIIeBTHYHA HaMeca
I'bPBHS CJICIONIEPATUBEH JICH MTOKA3BaT, 4Y¢ PAHHATA MOOMJIN3AIMA HMA TOJI0KH-
TeJieH e eKT 3a HaMaJIABaHe MPOABJIKUTETHOCTTA HA IPECTOSI B HUHTE3UBHOTO
oTaesieHue cjiea onepanuara. (Browning, 2007:47-52)

TpuHazmecer manyieHTH ca OWIIM BKITIOUYEHU B M3CJIEBaHE 3a OINpENesiHe Ha
XeMOIMHAMUYHUTE e(peKTH Ha WHTEeH3WBHaTa pexaOwmutarus. [lpumoxena e
cJIeHaTa IporpaMa; IUXaTeIHA peXaOmTuTaIvs, aKTHBHA ChBMECTHH JIBUKCHUS B
JISTJIOTO, CE/ICXK B JIer1oTo (IIbpBa 3a/1aua), Ce/Iexk Ha phOa Ha JIerioTo (BTopa 3aja-
4a), BepTHKAJIU3aNus 10 JerIoTo (TpeTa 3a1a4a), HOATOTBUTEIIHHN YIIPaKHEHUS 32
XOJIcHE (YETBBPTA 3a/1a4a) U XOo/eHe (IeTa 3aja4a). V3Mepenu ca myJic, CHCTOIHO
Y TMACTOIIHO HAJIATaHe, caTypalys U 9YecToTa Ha AWIIaHe Mpear pa3aIBHKBAHETO,
cJiel] BCSKa 3a/lada, ciiell MPUKIIOYaBHE Ha MporpaMara M Ha IeTara MUHYTa OT
BB3CTaHOBsBaHETO. HuBOTO Ha OoIka € olleHeHa ¢ Bu3yaHaTa aHaIoroBa ckala
(0-10). He e ycranoBeHa 3HauuMMa pa3iiika MEXKAYy CTOMHOCTHTE HAa XEMOJMHA-
MHWYHHUTE IMOKa3aTelIu Mpeau JICHCHUCTO W Ha I€TarTa MHHYTa OT Bb3CTaHOBSABa-
HETO. KapI[I/IOHy.HMOHaJ'IHI/ITe IIPOMCHHU INIPUYMHEHU OT paHHATa pexa6I/IJ'II/ITaI_[I/I$I
ClIeNl TpaHCIDIAHTAITMA Ha depeH Ipo0 ca O BbB (DM3HOJOTUIHHUTE TPAHMIIH.
(Senduran, 2010:1461-1466)

OcHoBHHTE (DaKTOPH 3aTPYJHSABAIIM JUXaTeTHATA peXaOUIUTAIUA U paHHATa
MOOHMIIM3aIMA ca: HamaJieHaTa u3nYecKa aKTUBHOCT IO BpeMe Ha 3a00JIsBaHeTo,
OTHOCUTEITHO JBJrara MPOABIDKUTEIHOCT Ha ONepaluara, aHecTe3usTa U aHall-
re3usara, OOIIMpHATa ONepaTMBHA paHa M CHITBTCTBAIATa a0JOMUHANIHA OOJKa.
(Rongies, 2005:41-44) AnadparmanHara AUCHYHKITUSA MMPOM3THIAMIA OT OOJKaTa
Topajy pa3pesa U IpasHeHeTo WK JIOPH Nape3arta Ha auadparMaiHus HepB B pell-
KH CIy4au, € JPYT BakeH (akTop B PAa3BUTHETO Ha OCNONPOOHHUTE yCIOKHCHHS.
(Senduran, 2012) Jluxarennata pexaOuiauTanus BKIOYBa: AuadparMaiHyd AuXa-
TEJHU TEXHUKH, KalIUTMYHY TEXHUKH, YBEIMYaBaHe pa3rphbIIaHeTo Ha Oenus Apoo
upe3 ekcriparopau TexHUKH. (Clini, 2005:1096—1104) PrunuTe TeXHUKH BKITFOY-
BaT TPBAHM ITepKycHH U BuOparuu. (Senduran, 2012)

Pannara MoOmim3anusaTa B WHTEH3UBHOTO OTJIENICHUE TPsOBa [a ce mpuiia-
ra IOCTEINeHHO, 3a fa Obae no0pe TonepupaHa OT MAMEHTHUTE Clie]l YePHOIpoOHa
Tpancuiantauus. (Senduran, 2010:1461-1466) Te3u nauMeHTH U3UCKBAT CEPUO3-
HU MEJIUIMHCKYU TPIKU U OT CIICHUAIMCTUTE 10 (PU3MKaTHA U PexaOuIuTallMOHHA
MeauIMHA TpsiOBa /1a ObIAT HASICHO C TMMOTCHIIMATHUTE YCIOKHEHUS U (PakTopuTe,
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KOWTO MOTaT Jia TMOBIHSAAT Ha pa3aBMKBaHETo. B karenpara mo ¢u3ukamHa mMean-
MHa U pexabunuranus Ha YauBepcuteTa Ha [lutcObpr, [lencnnBanus va 55 namu-
SHTH € TPUIOKEHA aKTUBHA PEeXaOMIMTAIMOHHA MTporpama CJiel] TPaHCIUTAHTaIUs
Ha 4epeH Jpo06. HampaBeHu ca u3BOAM, Y€ TE3M PAlMEHTH MOTAT Jia MOCTUrHAT
3HAYUTENHU ,,(Q)YHKIIMOHAIHU TON3U" OT akTMBHaTa pexabunuranus. (Cortazzo,
2005:880—884) JIuteparypHuTte TaHHU MOTBHPKIABAT MOJIOKUTEITHUTE €(PEKTH OT
panHara pexadmmmranus./JloOpe miaanpana, CUCTEMaTH3UpaHa U paHO WHUIIHHAPA-
Ha pexa0uInTaIlHs € BaXKEH eJIEMEHT OT TIOCTOIIEPATUBHUTE TPHIKU 32 MaIUEeHTHTE
cien TpadcianTanus. (Rongies, 2005:41-44.)

Pexabunmurarust ciien 4epHOAPOOHA TPAHCIUIAHTAIUS IPOIBIKABA U CIIS]T U3-
BEXIaHETO Ha MAIUEHTUTE OT MHTEH3UBHUS CEKTOP C JUXaTeHa pexaOuIuTaius,
AKTUBHH U MOJTIOMOTHATH JBMYKCHUS, KOPEKIIUS Ha mo3ara. [Ipernu3Ho u3rorseHu
Y WHIUBUAYAIM3UPAHU MPOTPAMH B TO3M €Tal Ha BH3CTAHOBSABAHE CJIE] TPaHC-
TUTaHTAIUS, TOKa3BaT yBeINYaBaHe Ha IMOIBKHOCTTA HAa TOPHUTE KPAWHHUIHU, MyC-
KyJTHaTa CHJIa U U3IbPAIIMBOCT Ha TONHUTE KPaWHUIM U ISUTOCTHO TOAO0OpEHUE B
00110TO CheTosiHMe Ha nanuentute. (Rongies, 2005:41-44.)

CranuoHnapHara pexaOuiuraius TpsOBa Ja MPOABDKUA JO H3MHUCBAHETO OT
oomaumara. OOy4eHHETO Ha MANUCHTUTE B XUTHCHHO-ABUTATEIICH PEXXIM, KOUTO €
HY>KHO J1a CIla3BaT 0COOEHO 10 BpeMe Ha ITbPBUTE MIECT CEJMHUIIN, € APYyTra BakHa
gacT oT OonHWYHATA pexadmmuTairys. Heo0xoquMo e H3roTBsiHETO HA MHIVUBH-
AyajiHAa MPOrpaMa 3a BCEKH MAIMEHT, Ch00pa3eHa ¢ HerOBOTO ChCTOSTHHE, TIO/
(¢opMaTa Ha HAPBLYHHUIIA, CHABPKANIY WIOCTPANNN W HHCTPYKIHUH C YIIPaXK-
HEHMSs1, MPe/IJI0KEHNS 32 M0-aKTUBEH HAYWH HA KUBOT U MOAXOASAII JHEeTHYEH
pesxxuM Ha xpaHeHe (Senduran, 2012).

Crnen w3nucBaHETO OT OOJNHHWIATA TANMEHTHTE YECTO HM3MHUTBAT OE3MOKOM-
CTBO W pa3pa3HUTEIHOCT, HAPYIICHUE Ha ChHS, cTpec U aenpecus. CTpaxbT OT
YBpEXKIAaHEe Ha HACKOPO TPAHCIUIAHTUPAHUS OpraH W 3allUTHUTE HAIJACH MOTar
Jla IOBEABT JIO OrpaHUYaBaHe HA akTUBHOCTTA. [lanuenTure TpsOBa na Obgar Ha-
ChpYaBaHU 3a MO-TOJIIMa aKTHBHOCT OT MYITUIUCIUIIMHAPEH €KHUII, BKIIFOYMTBAII]
JICKapH, CIICIUAIMCTH 110 (PU3UKATHA M peXaOMINTAIMOHHA MEAUIIMHA, TUETOJI03H,
TICUXOJIO3H, COLMATHA PaOOTHUIIM, KAaKTO U OT WIEHOBeTe Ha ceMeicTBoTO. [lom-
IbPKAHETO HAa ONTHMAJHO HWBO Ha (U3NYECKa aKTHBHOCT, Ype3 MPOIbIDKaBaHE
Ha pexa0WInTaIliOHHATa Iporpama, Iie TIOMOTHE Ha MAIlMeHTUTE I MPEOA0NICT
te3u cumnroMu. (Senduran, 2012) B choTBeTCTBHE ChC ChpACUHUS U OETOAPOOHNUS
pe3epB Ha BCEKHU MAIMEHT, B TO3M €Taml TpsOBa ja ObJaT IJIaHUpaHU aepOOHUTE
TPEHUPOBKH, BKIIIOUBAIIM XOJCHE, THUAHE WIIM KapaHe Ha Benocurnen . JJokymeH-
THPAHO € MOJIOKUTEITHOTO MOBIUSIBAaHE HA CAMOYYBCTBHETO, CTOWKATA HA TSIIOTO H
0IaroChCTOSHUETO TIPH MAIMEHTH C TPAHCIUIAHTAIUS ClIe/l 8-CeIMUYHA ITporpama
oT aepoOHu ynpaxuenus. (Surgit, 2001:3298) AepoOHuTe ynpa>KHEHHUS YCKOPS-
BaT MeTa0oIM3Ma B OpraHu3Ma U HaMalisiBaT MacTHATa Maca, JIOKaro ynpaKHCHH-
sITa Cpelly CHIPOTUBICHHUE YBeIHUaBar MyckynHara maca. (Parr, 2013:109-113)
[pemnoskeHu ca CHIIO MPOTrpaMH 3a HaMajsiBaHE Ha ymMoOpara, KOSITO OCTaBa KaTo
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SIIMH OT Hal-HEeMIPUATHUTE CUMIITOMH JIOPH €/IHA TOAMHA ciie]] onepanusaTa. O0eKT
Ha TO3U JBJIBT MPOIIEC HA PEXaOUIIUTAIIMS € U BPBIIAHETO HA PAOOTHOTO MSICTO, B
COIMATTHYSI JKUBOT, KbM JIEHHOCTUTE MPe3 CBOOOTHOTO BPEME U IOPU KbM ydacThe
B pa3in4yHu BHJI0BE criopToBe. (Senduran, 2012)

1. YyacTHe B CIIOPTHH AeHHOCTH

YCcTaHOBEH € MOJIOKUTENHUS eeKT OT CIOpPTHATA NEHHOCT KaTo IOMOIIHO
CPEICTBO 3a (PM3UYECKOTO, IICUXUYECKOTO U COLMAIHOTO BH3CTAHOBSIBAHE Ha pe-
nunuentute.(Slapak 2004: 46-50)

YuacTHeTO B CIOPTOBE TPsIOBA /1a 3aM04YHE He MO-PaHO OT 3 Mecena cJiel
onepanMATa, 3a 1a C€ OCUTYPH MPABUITHOTO CIIEAOIIEPATHBHO 3apacTBaHe Ha pa-
HaTa ¥ cTabwin3upaHe Ha mpucaakara. /la ydactear B cropt TpsOBa ma Obaar
MOCHBETBAHU PELUIIUEHTUTE HA OpraHU, YUETO OOIIO 3APaBOCIOBHO CHCTOSHUE
HE JIaBa OCHOBaHUe 3a 0e3nmokoicTBO. [lanuenTuTe ciie TpaHCIUIaHTAIUATa MO-
rat aa BOIAAT IMOYTHU HOPMAJICH KMUBOT U HC TpSI6Ba Ja Cc€ OTKa3BaT OT (I)I/I3I/I‘Ie-
Ccka akTUBHOCT. Hemo moBeye, ciopThT O€3CMOPHO € MHOT'O Ba)KCH CJIEMEHT B
mpolieca Ha pexadmInTanus ciel TPaHCIUIAHTAluATa U MOXe J1a JOMpHHece 3a
mogo0psiBaHe Ha KadecTBOTO Ha UM HUBOT. (Pupka,2008:142—-145) LlenTa ¢ ma ce
MMOCTUTHE ONTUMAaJHA T'bBKaBOCT, MYCKYITHA CHJIA, U3PBKIMBOCT M BUCOK aepo-
OCH KaIaiurer.

[NaruenTrTE OOMKHOBEHO UMAT CTpaxX OT OpraHHa yBpe/a WK CHIIHA O0JIKa U
M30sTBaT J1a y4acTBaT B CIIOPTOBE. B HAUa/10TO ce MpenopbYBAT JIEKH IeHHOCTH
KAaTo Xo/leHe, U3KaYyBaHe Ha CThJOH, roJid, 60y TUHT, 1apTc, cTpeada ¢ JbK U
puoosoB. TeHnc Ha Maca | BOJICHO0I MOTaT 1a ObAaT IPEIOKEHH KaTo JCHHOCTH
ChC Cpe/lHa HHTeH3UBHOCT. [LiryBaHe, jeka aTieTnka, 0aIMUHTOH, KOJIOE3IeHe, Tpe-
0aHe, TEHUC, MUHA-MapaTOH Ce MPEophYBa ClIC/ IPUBUKBAHE C JIEKUTE U YMEPEHU
neitHoctu. [InmyBaHe B oOmecTBeHn OaceiHn Wi e3epa He ce MPenopbyuBa Mopaan
BHCOK pHCK OT mH(pekiu. KoHTakTHUTEe ciopToBe KaTto (hyrdos1, 6ackerdo,
KOHHA e3/1a M 0bH/’KU CKOKOBe He ca 3a MpeINno4YuTaHe, Thil KaTo Morar ia aa
J0Bee 10 CEPHO3HA TPaBMa U yBpe:kaaHe HAa opranute. ChblecTByBa u J10-
bJIHUTEJIEH PHCK OT QPAKTYPH, IbJKAI Ce HA HUCKATA KOCTHA MUHEpPAJTHA
ILTBTHOCT Nipu Te3u 0oaHu. (Pupka,2008:142—-145)

[lect manueHTa ¢ YepHOAPOOHA TPAHCILIAHTAIMS ca W30paHU Jla y4acTBar B
moxof 10 Bpbx Kunmnmanmkapo — 5895 m, Tanzanus. DOU3NUIECKOTO U3ITHLITHCHUEC
M YCTOWYMBOCTTA Ha rojsiMara HaIMOPCKa BUCOYHMHA Ca IPOCHEKTHBHO CPAaBHEHU
C TIETHAJIeCET KOHTPOIHU CYOEKTH ¢ TTOAOOHH MPOQIITH, CHITOCTABEHH I10 BB3PaCT
Y WHJIEKC Ha TelleCHa Maca. 3aKIFOYeHHETO €, 4e MoJ0paHu 1 100pe MOAroTBeHU
TpaHCIUIAaHTHPaHU OOJHHU, cie]] 6-Mecela aepoOHU TPEHUPOBKU U XUIICPKAIOPUY-
Ha JUCTa BKJIFOYBAIllAa 3axapu, MIPOTCUHU U O6I/IJ'IHa Xyaparanud €a B CbCTOAHUEC A
IIOHECaT 3HAYUTCIIHHU (1)I/I3I/I‘ICCKI/I HaTOBAapBaHUA U U3JIaraHCTO HaA rojisiMa HaaMop-
CKa BHCOYMHA, T000HO0 Ha 3apaBu naauBuan. (Pirenne, 2004 :554—-560)
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MeXIyHapOIHHUAT OJMUMITMHACKH KOMHTET € CBETOBEH OPraHU3aTop Ha CIIOPT-
HH CBOUTHS 32 TPAHCIUIAHTUPAHH COPTHCTH OT 1oBede oT 20 roxuau. CBETOBHUTE
UTPH Ce MPOBEXJAT Mpe3 eIHa roArHa ¢ ToisiM ycrex. CTaTucTHKaTa oKasBa, ue
B FOJIMHATa HA MPOBEKAAHETO UM B CHOTBETHATa AbpKaBa, OpOsT Ha TpaHACILIAH-
TanuuTe HapacTBa cpenHo ¢ 30%. OcHaBHaTa 1eNl Ha UTPHUTE € J1a TIOKakaT Ha 00-
MIECTBEHOCTTA KaK JJOHOPCTBOTO M TPAHCIUIAHTAIIUUTE CIIACSBAT XWIISIA YOBEIIKN
’KMBOTH, J]a BIbXHAT ONTUMU3bM Ha YaKallUTEe B JUCTHUTE 32 TPAHCIUIAHATINS, 32
TOBA Y€ CJIe/l KaTo ObJIaT TPAaHCIUIAHTUPAHH C OPTaH, Te3H TEXKKO OOJHH ITaIjieH-
TH BOIAT HOPMAJICH >KUBOT M JIOPH Ca CIIOCOOHH J1a TOCTUTHAT CIIOPTHH YCHEXH.
(Slapak 2004: 46—50) [IbpBuTe HanimoHnanHu urpy 3a TpaHCIUIAHUTPAHHU c€ IPOBe-
noxa y Hac npe3 2009 r. mox narponaxa Ha Mnusana Paesa.

MHOro M3BEeCTHH CHOPTUCTH CE 3aBPBIIAT B MPOPECHOHATHHS CIIOPT CIe]
yCIIeIIHA TPaHCIUIaHTanus. MexXay TAX ca JereHAapHuAT 0ackeTOonmnucT AJOH30
MopHuHT 1 XbpBaTcKHAT GyTOONeH Hanponan Mean KiacHuu.

H3BoguTe ca, ye 32 ONTUMHU3MPAHE KAYECTBOTO HA KMBOT B IBJT0OCPOYEH
IJIaH € NPenoPbYNTETHO A2 ce HACHPYABAT NMALMEHTHUTE 32 yYacTHe B CIIOPT-
Ha JeiHOCT TPU Mecema cjen onepamusita. (Slapak 2004: 46-50)

[MoTBBpHEHA € oOpaTa MOHOCUMOCT KbM ITOCTETICHHO TIOKaYBaIara ce MHTEH-
3UBHOCT Ha yNIPaKHEHNATA ¥ Bb3MOXXHOCTTA Ha TPAHCIUIAHTUPAHUTE J1a TIOCTUTHAT
HHMBa Ha (YHKIMOHHMpaHE MOA00HO WM JOPH HO-BUCOKO OT TOBA HA HOPMAaJHUTE
uHauBuAM. HecbMHEHO penoBHara (u3nveckaTa akTUBHOCT TpsiOBa a ce Mpero-
pbuBa M HaChpUaBa Karo 4acT OT PyTUHHUTE TPHIKU NPH TPAHCIUIAHTUPAHUTE Ta-
IUEHTH C 1Ie7l ONTUMHU3UpaAHE Ha LSUIOCTHOTO 3paBe, CBbP3aHO C KaYeCTBOTO Ha
xuBoT. ( Painter, P. 2005)

®dusnyeckara akTHBHOCT € Ba)kKHA YacT OT aHTUATEPOCKIEPOTHYHATA U aHTHO-
creonoporuyHara npodrnakruka. (Pupka, 2008:142—-145)

IIpeun3Ho U3roTBeHN PexadMINTALMOHHY NPOrPAMHU MOTaT A2 MOMOTHAT
MPU NALUEHTH ¢ YePHOAPOOHHU 3200/15IBAHNA U TPAHCIJIAHTHPAHHU PelueH-
TH 2 MOBHIIAT HUBOTO HA (GU3MYECKATA CH AKTHBHOCT M 10 TO3M HAYMH A2
MOJ0OPSAT KA4YEeCTBOTO CH HA )KMBOT.
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[ManuenTHTE C UIMYHEH JIEUINT Ca C TIOBUILIEH PUCK OT MHEBMOKOKOBH 3a0ossiBanus. [1pu
TAX UMyHH3AIHs C THEBMOKOKOBH BaKCHHU C€ MPENOpPBUBA KaToO BayKHA CTPATET U 32 HaMaJlsiBa-
HE Ha PUCKa OT JIOKAJIHU U cucTeMHH MH(pekuuu. O030pbT NpeacTaBs HACTOSIIOTO ChCTOSHUE
OT pa3BUTHETO Ha THEBMOKOKOBHUTE BAaKCHHH, TSIXHATa UMYHOTCHHOCT M PAKTHUECKO ITPHUIIOKE-
aue. Toll mpencTasst ChIO OCHOBHUTE MPAKTUKHU U IIPOOIEMH ITPH HMYHH3AIHS C THEBMOKOKOBH
Bakcuau Ha HIV undexTnpanu nuia, actiieHnYHN HHAMBUAHN, TAIUEHTH ¢ TPAHCIUIAHTALMS Ha
CTBOJIOBH KJIETKM U MAIlMUEHTH C TPAHCIUIAHTAILMS Ha COJTUAHU OpTaHHU.
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IMMUNODEFICIENCY
Immunocompromised individuals are at an increased risk of pneumococcal diseases.
Vaccination is recommended to them as an important strategy to reduce the risk of pneumococcal
local and systemic infections. This review evaluated the current status of pneumococcal vaccines
development,immunogenicity and practical application. It presents also the major practices
and problems in immunizationwith pneumococcal vaccines of HIV infected patients, asplenic
individuals, stemcells transplanted patients and patients with solid organ transplantation
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YBOJ

Streptococcus pneumoniae € €UH OT HAW-YECTUTE MPUINHUTEIIN HA UHPEK-
1My B cBeTa. [ITHEeBMOKOKOBUTE 3a00NsIBAHUS Ca Pa3HOOOpa3HM, Karo HAKOM OT
TAX ca CBBP3aHU C TEXKH MHBA3WBHHU WH(EKIINH W BUCOKO HHBO Ha CMBPTHOCT.
Haii-uecto 3acernarute ca jenara U Bb3pacTHUTE Xopa Hana 65 roa. HezaBucu-
MO OT BB3pacTTa, BCHYKH JHUIA C UIMYHOKOMIIPOMETHUPAH CTaTyC W TaKUBa ChC
CHII'BTCTBAIIM XPOHUYHU 3a00IsIBAHUS KaTo auabeT, chpleuHa, 0b0peuna, 6eno-
JIpoOHa HETOCTATHYHOCT U JIP. UMAT BUCOK PHCK OT Pa3BUTHE HA MHEBMOKOKOBHU
3a0onsBaHus. Pe3epBoap 3a MHEBMOKOKHTE € Ha30(apUHKCHT, KbJCTO OaKTepHU-
WTe CHIIECTBYBAT Mo (popMa Ha aCHMITOMATHYHO HOCUTENCTBO. OT TaM T€ MO-
rar Ja mpeMHHaT KbM JAPYTH aHATOMUYHH 30HU, NMPEAU3BUKBANKA JIOKATHU HIN
CUCTEMHU MH(EKIIHH.

S. pneumoniae oOpa3yBa KallCyJid, KOUTO Ca C IMOJU3aXapUJICH ChCTaB, OJIO-
KHpar aromuTo3ara U ce OMpPEeIIAT KaTo OCHOBEH (JakTOp Ha BUPYJICHTHOCT. Te
WUMarT pa3inyeH aHTUTEHEH ChCTaB, CIIopell KoiTo ca o6ocobenn B moBeue oT 90
pasnmaHu ceporuna.llporekius cperry MHEBMOKOKOBHTE HH(EKIINH C€ OCUTYPsI-
Ba TIABHO OT XYMOPAJTHHUAT UMYHEH OTTOBOp, IIPENICTaBEH OT CEPYMHHU aHTHTEINA
ot knac IgG,HacoueHn cpenry cepoTUI-crien(hUIHNTE KarCyTHA aHTUTeHU Ha S.
pneumoniae.llpy HENOCTaTPUYHO KOJIMYECTBO CEPYMHH AHTUKAICYJIHU aHTHTEIA
WM CHW)KEH Opoii JIEBKOIMTH, (haronnTozaTa HE MOXKE Jla OCBHIIECTBU CBOATA 3a-
UTHA (QYHKIMS UM HACThIIBA OAKTEPHUEMHS C CBCHTYaJHO IMOCIEBAIIN MTHEBMO-
HUS, MEHUHTHT WIN CETICHC.

CrplecTByBalinTe MTHEBMOKOKOBH BaKCHHH CTUMYJIMpAT XyMOpPAJIE€H Cepo-
TUTI-CTIENN(UYCH aHTHKAICYJIeH UMYHEH OTrOBOp. Te mpeThpIisiBaT TUHAMHYHO
Pa3BUTHUE U THEC OCUTYPSBAT 3HAYUTEITHA MPOTEKIUS KAKTO MPH JIela, TaKa U MPH
Bb3PaCTHHU.

ITHEBMOKOKOBH BAKCMHH

OCHOBEH KOMITIOHCHT Ha HaJUYHUTE JIMIICH3UPAHU BaKCHHU 3a ynorpeda KbM
HACTOSIIIMSA MOMEHT ca KallCyJHUTE TOoIU3axapyuIHi aHTUTeHH Ha S. pneumoniae,
THH KaTo T€ WMAT Ka4decTBa Ha MPOTEKTWBHU aHTUTEHHU (CTUMYJIHPAHUTE OT TAX
CEepyMHH aHTHTEIAOCUTYpSBAT 3amIuTa cpeury uH)ekmus). Pasnnyanre Bakch-
HU CHIBPIKAT pasivueH Opod aHTUTEHW OT pa3IuyHUTE cepoTuroBe. [omemusr
Opoii kancynmau ceporunose (mosede ot 90) npusS. pneumoniaenpaBu HEBb3MOXK-
HO BKJIIOUBAHETO HAa BCUYKHU B €[lHA BakcuHa. M30paHu ca camo Te3H, KOUTO ca
Hal-4eCTH NPUYMHUATENN Ha 3a00s1siBaHus. Criope/] CBOsATa KOHCTPYKIUS U ChCTaB,
CBILECTBYBAT JBa OCHOBHHU THIIA ITHEBMOKOKOBH BaKCHHH —IIOJU3aXapUaHN H TI0-
TU3aXapyuIH1, KOHIOTHPAHH C TIPOTEHH.
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ITueBMoOKOKOBa Mosu3axapuaHa Bakcuna (PPSV23)

ITHeBMOKOKOBaTa nonu3axapuana BakcuHa (PPSV23) e nuuensupana 3a ymorpe-
0a ot 1983r.Ta chabpka NPEYUCTEHH KAIICYITHH MOJM3aXapul OT 23 TTHEBMOKOKOBU
ceporuma (1,2,3,4,5,6B,7F, 8,9N, 9V, 10A, 11A, 12 F, 14, 15B, 17F, 18 C, 19A,
19 F, 20, 22 F, 23 F, u 33 F), xouto ca mogOpaHu U3Mex Iy Hall-deCTHTE TIPHIHHH-
TEJIM Ha MHBa3MBHU 3a00J1sBaHMS IIPU Bb3pacTHU Juua. [IponsBogurenure Ha Ta3u
BaKCHHasl peAsIaraT oz ABe ThProBcku uMeHa — Pneumovax 23 (Merck) u Pneumo
23 (Sanofi Pasteur), kato 1 ABeTe ca HamM4YHM 3a ynorpeba B EBpomna. Bakcunara
CerpenopbyBa JHEC B PEAMIA CTPAHU 332 UMYHH3alMs HAa BUCOKO PUCKOBH TPYIH B
IIMPOK BH3PACTOB MAITA30H HaJl 2 TOJ., BKIIOYUTEIHO U 33 BE3PACTHU HAJ 65 TofI.

[IpodunakTukara Ha HHBaA3UBHUTE HH(EKIMH IIPU Bb3PACTHU C Ta3U BAKCHHA
e Oe3cropHa, HO HeiHaTa pojisi OTHOCHO MPEBEHUUATA Ha THEBMOHUU U CMBPTHOCT
cpel Bb3pacTHOTO HacelieHHe He € aOcomroTHO kareropuuHa|Huss 2009:48-58].
[IpenopruBana € 3a UMyHM3alMsl HA BCUUKH Bb3PACTOBM I'PyNHU Hax 2 TOJ. € MO-
BUIIICH PUCK OT pa3BUTHE HA ITHEBMOKOKOBH MH(EKINHU (BCUUKH JMIa HaJl 65 roj,
KaKTO W MPH Pa3IMYHUTE KaTeTOPHUH BHCOKO PHCKOBH MALMEHTH OT 2 10 64 rox.
C UMYHOICGHUIUTH OT pa3jIndeH XapakTep WIN MOpaiy ChIIBTCTBAIIN XPOHUYHU
3abonsBanus [Pebody 2005:174-8].Cnen npuiaraHe Ha eHa 7033 OT IOJIM3axXa-
pHUIHAaTa BaKCHHA, THTHPHT Ha aHTHKAIICYJTHUTE aHTUTENIa HapacTBa 3HAYUTEIIHO B
paMKuTE Ha €/Ha TOIMHA, CJe]] KOETO MOCTENEeHHO claja U B UHTEpBal oT 4 10 7
roauHu poctura usxonuute cu HuBa [Torling2003:96—-103]. Twit kaTo ToBa ca 1o-
JU3aXapuIHN aHTUT€HH, KOWTO HE CTUMYNIHUPAT UMYHOJOTHYHA TIAaMET, CJIel] peH-
MYHU3aIMsI HE MOTaT J1a C€ 0YaKBaT I0-BUCOKH UMYHHH OTTOBOPH B CPAaBHEHHE C
mbpBara no3a. llopagy Tasum npuunHa, ako ce Hajara peBaKCHHALMS ChC ChlIaTa
BaKCHHa, TO TS c€ MpernopbyBa 1a Obje ciel eOUH MO-MPOABIDKUTENCH HHTEPBal,
OOMKHOBEHO ciiesl 5 mim noseue roauHu.CamMo npu onpeeseHd KaTerTopyuu Hau-
€HTH C MHOTO BHUCOKa CTETCH Ha PUCK OT MHEBMOKOKOBU MH(EKIMHU MOTaT Jia ce
MperophYaT MoBede OT €JHa PEMMYHHU3AIMH MIPH CIIa3BaHE Ha CHOTBETHUTE MPO-
IOBIDKUTEIIHU UHTEPBAIM MEXIY OTIEIHUTE AO3H.

ITHeBMOKOKOBH KOHIOI'HpaHd BAaKCHUHHA

ITHEBMOKOKOBHUTE KOHIOTMPAaHHM BAKCUHM Ca HOBA M YCIIELIHA CTpaTerus 3a
npodunakTuka. Beuukn Te ca M3rpajieHy Ha eUH MPUHIUI — PEYNCTeHH TIOIH-
3axXapuIHY KallCyJIHH aHTUTCHH, KOHIOTUPaHU C IPOTENHH. Pasnnuusara MexIy TIX
ce OmpenessT OT Opos Ha BKIIOUCHUTE CEPOTHUIIOBE, KOHIOTUPAHU KbM €IUH MU
HSIKOJIKO Pa3IMYHH MPOTEMHOBH HocuTensi. KomOnHanusTa mpoTenH — nojimsaxa-
U NTO3BOJISIBA CTUMYJIAIHS Ha €()EKTHBEH HMYHEH OTTOBOP C HaJIM4yKe Ha UMYH-
Ha naMet. Hali-roysiMoTo UM NpeauMCTBO € CTUMYJIALUsl Ha IPOTEKTUBEH UMYHEH
OTTOBOp W TIpH JAena nox 2 roa. Hamuie e u3KIT0YnTeHO THHAMIYHO Pa3BUTHE Ha
TO3M THUIl BaKCHHHM, KaTo Hail-xapakTepHa 0COOEHOCT € yBeludaBaHe Ha Oposi Ha
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BKJIFOUCHHUTE B TAX cepotunore ot 7 mo 13.Ceporunosere 4, 6B, 9V, 14, 18C, 19F
n 23F ca ocHOBHH 1 00IIM 32 BCHYKH BapuUaHTH, pa3pabOTeHH 1O MOMEHTa U KbM
TSAX C€ BKITIOYBAT JIOITBJIHUTEIHO U Apyru.Criopen Oposi Ha BKIIFOUCHUTE aHTUTCHU,-
BakcuHute caPCV-7, PCV-10, PCV-13. B boearapus ot 2010 roa. 3a umyHu3anus
Ha jgerna ce npuiara PCV-10.

OcHoBaHUe 3a Ch3/IaBaHE HA TE3W BAKCUHU CIIMIICATa HA UMYHOTEHHOCT Ha
ITHEBMOKOKOBATa TOJIN3axapyIHa BaKCHHA IIPH BB3paCTTa Mo 2 TONUHHU, KOSATO € B
Hall-BHICOKa CTETEH PHCKOBA 3a pa3BUTHE HA MHBa3UBHHU WHGeKInu. BrirrouBane-
TO HA HOBU JIOITBJIHUTEIIHNA CEPOTUIIOBE C€ Hajara oT (J)eHOMEHa ,,A3MeCTBaHe Ha
CEpOTHUIIOBETE — B PE3YNITAT OT MPUJIOKECHUE Ha BAKCHHATA, CTHA CEPOTUIIOBE U3-
Yye3BaT, HO Ha TAIXHOTO MACTO ce nosesaBaT HOBH. [{nec PCV-10 u PCV-13 ca Bakcu-
HUTE, U3I0JI3aBHU B MEIHATPUATA 32 MPOQPIITAKTHKA Ha THEBMOKOKOBH WH(D)EKITHH.

NmyHHM3anusTa Ha BB3PACTHHU JIMIA THPIH CHITECTBEHO Pa3BUTHE IPeE3 TO-
CJIeTHUTE HAKOJKO TOMWHU.Pa3mmpsBa ce CleKThPhT Ha MPUIOKEHHE Ha KOHIO-
TUPAaHHUTE THEBMOKOKOBU BakCHHH — peauMHO PCV 13 unu xoMOuHaIus Mex Iy
PCV13 u PPSV23. EdukacHocTTa Ha TO3M TUI UMyHH3AIHsI € OOCKT HA aKTHBHO
nmpoy4BaHe. Pe3ynraru oT pa3iuyHU MPOYYBAHUS MMPHU UMYH3AIUsS Ha BH3pacT-
HH, CPaBHSBAIHMIBETE KATETOPWHM BAaKCHMHU — IOJNM3axapuiaHa W KOHIOTHPAHH,
YCTaHOBSBAT, Y¢ KOHIOTHPAHUTE BAKCHHU Ca PAaBHOCTOMHU KaTO UMYHOTCHHOCT
Ha PPSV23 mo oTHomeHue Ha o0ImKTE BKIIOYEHHU B TAX ceporunose [Jackson
2013:31:3577].

[Iponwmkasar na ce myONMKyBaT HOBU JJaHHH, TOTBLPKIaBaIH e(hUKACHOCTTA
Ha PCV-13, xoeTo 1aBaOCHOBaHHE 3a pa3LIMpsABaHE HA CIEKThpa Ha HEHHOTO MpH-
JIO)KEHUE BHB BB3PACTOB aCIICKT U 10 OTHOIICHHE Ha BB3PACTOBH T'PYIH CHC CIIE-
nrduaeH puck (MMyHOKOMITPOMETHPAHH HIIH JIUIIA C IPHAPY>KaBaITd KOMOPOUIHA
cberosaust). Ot 2014 rox., PCV 13 3amouBa ace nmpenopbyiBa 3a BCHYKH Bb3PaCTHU
Haj 65 roj. ¢ MHAMKAIMA 32 MPEBEHIVS Ha WHBAa3WBHA ITHEBMOKOKOBA 0OJIECT U
MMHEBMOHHUS, TpU100uTa B 0011ecTBOTO, KakTo B EBporna, tTaka u 8 CALLl. PCV13 He
Ce TMpenopbuBa 3a 37paBy Bb3PACTHH MO 65 T0/I., KOUTO HAMAT CeU(UICH PUCK
3a MHEBMOKOKOBH mH(eKuu. [ [penoppuBa ce chIo,koMONHUpaHa JBOWHA UMYHH-
saruss PCV13/PPSV23, xato HHTEpBaIbT MEXKIY NIBETE IO3M 3a BB3PACTHH HAl
65 rox. e exna roguaa [Durando 2015:172—7].1lenTa Ha TO3M TUN UMyHH3AIHS €
Jla ce MOCTHUTHE MO-100bp U MO-TPOIBIKUTEIICH UMyHEH 0TroBOp. KoHtorupaHnara
BaKCHHA Ce MpuJiara IrbpBa 3apajii CIOCOOHOCCTA U J1a MHyIIMpa UMYHHA ITaMET, a
CJIeN TOBA B TIOJXOISI MHTEPBAJ OT BpEMe Ce Mpujiara moju3axapuiHaTa BaKCHHa,
KOSITO UMa TIO-IITUPOK CIIEKThP HA MMOKPUTHUE IO OTHOIIICHNE HA BKJIFOUEHUTE B HEsS
23 ceporuna. [locnenoBaTeIHOCTTa,KPaTHOCTTa U UHTEPBAJIUTE MEX]y ITpuiara-
HETO Ha JIBaTa THIa THEBMOKOKOBH BaKCHHU Ca ChOOpa3eHH C TOBa, Ja ce n30erHe
Pa3BUTHETO Ha CyHpecHsi HA UMYHHUSI OTTOBOP, KOETO € Bb3MOXKHO HPHU MOBTOPHO
WJIM MHOTOKPATHO BBBEXKJAHE HA MONMU3aXapUIHI aHTUTCHU.

B 3aximroueHne Moke Ja ce Kaxke, ue MPENOPHKUTE 33 ITHEBMOKOKOBA MMYHH-
3arus IPU BB3PACTHU BapUpar JIOCTa MEXKITY PA3IUIHUTE CBPOICHCKY CTPaHH II0
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OTHOIIEHHE Ha Bb3PACT, PUCKOBU I'PYIH 33 UMyHH3alHUs, BUJ U3M0J3BaHA KOHIO-
rupana BakcuHa u ip. PPSV23 e yTBbpaeHa KaTo BaKCHHA B CTPAHUTE OT 3amajHa
EBpona, HO MHOrO ABp>kaBu Bede BKIrouBaT U PCV13 B TeXHUTE MMYyHU3alMOH-
HU MPENOPBKU 32 Bb3PACTHU U OIPEJIENIEHU TPYIH Jela ChC CIELUAIHU PUCKOBU
XapaKTEPUCTHKH, CAMOCTOATEHO MK B KomMOuHanust ¢ PPSV23 [Castiglia 2014:
1011-1044]. lnec Ha pa3moiIoKeHIE 32 UMyHHU3aIIUs Ha BE3PACTHHU Ca JIBE BaKCH-
HH, ¢ BB3MOXXHOCT M 32 KOMOMHaIus Mexay TsaX. PPSV23 e ¢ mo-mupok crekTsp
Ha BaKCHHAJIHO IOKPUTHE, HO HECUI'YpPHAa OTHOCHO IHEBMOHHUHTE, NPUAOOUTH B
obmmecTBoTO, a PCV13 € ¢ mo-mMajiko cepoTuIioBe, HO OCUTypsiBalia Mo-e(eKTHBHA
MIPOTEKIHS.

NmyHu3anus Ha NalMeHTH ¢ UMYHoAepUIUTH

ITHeBMOKOKOBaTa MMYHHM3AIMsI HA MALUEHTH ¢ UMYHOACHULUTH € U3KITIOUH-
TEJIHO HEOOX0MMa, Thil KaTO BCUYKH KaTeTOPHUHU B Ta3W IPyIa ca C MO-BUCOK PUCK
3a pa3BUTHE HA TEXKKH, MHOTO YE€CTO CUCTEeMHH HH(eKInu. B chioto Bpeme edek-
Ta HA UMYHM3ALUATA [IPU TE3U JIMLA HE BUHACH € 3a/I0BOJINTENIEH, IIOPaau CyIpe-
CHpaHUs CTaTyC Ha UMYHHaTa cUCTeMa. I[HEBMOKOKOBHUTE BAKCHHH, KOUTO CE M3-
MOJI3BAT 3aIpO(UIAKTHKA Ca OT IBET€ OCHOBHU KaTETOPHH — MOJIM3aXapUIHN WIN
KOHIOTHpaHu. [lHec Te ce mpenopbyBar 3a ynorpeda KakTo caMOCTOSITETTHO, Taka U
B KOMOMHAIMS OT MOCJIEA0BATEIHO MIPUIIOKEHHE IO CXeMa IIbpBa 1033 KOHIOTHpa-
Ha BaKCHHa, II0CJIEIBaHa OT BTOpa [03a MONM3axapuaHa BakcuHa. Pesynrarure ot
M3M0JI3BaHE Ha MOJIM3aXapyUIHaTa BAKCUHA IIPU Pa3IM4YHUTE KATETOPUHU MMALMEHTH
MHOTO 4€CTO Ca NMPOTUBOPEUUBH, a TE3U OT UMYHH3ALUs C KOHIOTUPAHU BAKCHHU
ca OTHOCHUTEJIHO MaJIKO Ha Opoil. BucokopuckoBuTe rpymnu, Hy>KAaeIiu ce OT UMy-
HHU3AIMA ca MHOTO KaTeropHH, KaTo Hail-royisiM Opoii mpoydIBaHus MMa IpH JULATA,
3apa3eHu ¢ Bupyca Ha CIIMH.

Nmynunzanusa npu nanuentu ¢ HIV nnpexuus

[THeBMOKOKBaTa MMYyHHU3aIMs € TIOKa3aHa 3a MPIIOKEHHUE MPU WH(EKTUPaHU
¢ HIV neua, Bp3pacTHH u OpeMeHHU jxeHU.CUnTa ce, ue paHHUTE €Talu OT pa3BH-
treto Ha HIV undekiusaTa ca Hali-momxo/sIiy 3a TOBa, HO UMYHU3aIUsATa MOXE J1a
CE U3BBPIIHU U B MMO-KbCEH MOMEHT, CTUTa UMYHHHUSAT CTaTyC HalalueHTa Ja OTro-
Baps Ha ONPEICIICHU MUHUMAJHU KpuTeprn. HeoOXomuMoCTTa OT IMHEBMOKOKOBA
AMYHHU3AIHS ce oTpenens oT (pakra, ye napexTupanute ¢ HIV ca B m3kimounTenHo
BHCOK PHCK OT Pa3BUTHE HA YECTH U TEKKO MPOTUYAIIN THEBMOKOKOBY HH(EKITHH.
Tsxuara yectora ce ompenens okono 100 mbTH MO-BUCOKA B CPaBHEHHE C Ta3H,
HaOmonaBaHa B oomara nomynars [ Thornhill 2015:3159-60].

EQexTpT OT THEBMOKOKOBAa MMYHHU3AIUS TIPY MHPEKTUPaHUTE JHHa Oe3 mpo-
BEX/IaHa aHTHUPETPOBUPYCHA Tepamus € JocTa npodieMarnyeH. CHUKCHHETO Ha
CD4+ xeTknTe, KOSTO € OCHOBHA XapaKTepUCTHKA HA MMYHHHSI IS HUITUT TP TE3H
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ManyueHTy, Boau u o nuchyuknus Ha B xierkure. [Ipu 6omante ¢ HIV nadek-
LUA € YCTAaHOBEHO CHIDKeHHE Ha IgM-+naMeToBUTE KIETKH, KOETO CE MOCIEABa OT
HaMaJIeH! HUBa Ha [gM u B nmocnencTBre U HaMaJeHO MPEBKIIOYBAHE KbM CHHTE3
Ha IgG u IgATe3u cnenuduynn IgM nameroBu B KieTku ca KpUTHYEH KIEThYEH
MOAKIIAC, TOKa3aHO HEOOXOANUM 3a MPOTEKIUS Cpellly ITHEBMOKOKOBHA WH(EKIHN U
TAXHOTO CHIDKeHHE B Xona Ha HIV nndekmusaTa Boau 10 HaMaJIeH MMYHEH OTTOBOD
KbM BakcuHM [Sharma 2012:1225-9].

[uec, Ha QoHa Ha MpOBEKAAHATa AHTUPETPOBUPYCHA Tepamnusi, TO3UTHBHU-
AT eeKT OT MPOBEXKJaHaTa MHEBMOKOKOBA UMYHHU3AIMsI € 3HAYUTEIIHO MO-100pe
nposiBeH.[IpoyuBaHe yCTaHOBSIBA HUCKA KOHIIEHTpAIUsl Ha o0 Opoii B kieTku
W M34YeplBaHe Ha maMeToBUTE B kieTku npu Oomnu, nHpekTupanu ¢ HIV, koeto
ompenens ciad UMyHEH OTTOBOPCIIEA MMYHH3AIMs C TOJIM3axapuaHaTa BaKCHHA
PPSV23. He3zaBucumo OT TOBa, TE3W MAMEHTH, KOUTO Cca IPHEMAIId BUCOKOAKTHRB-
Ha aHTHPETPOBUPYCHA TEPAIUs MOKa3BaT MO-MaJIKO IPOMEHH 110 OTHOIIEHNE Ha B
KJIETKHUTE B CpaBHEHHE C Tpynara Oe3 Takasa Tepanus [ Tsachouridou 2015:24-31].
Penuna npyru dakropu Bim3aT B ChOOpakeHHME NPHU MPOBEXKJAHE Ha yCIEIIHA
umyHuzanus. Otunra ce abCcomoTHUs Opoil win mporeHTa Ha CD4+ nmumdorm-
THTe (OOMKHOBEHO ce M3nCKBa na ca Hax 200 ki/Min),cTeneHTa Ha U3pa3eHoOCT Ha
BHPYCHHUS TOBAp H IIp.

Axtusupanero Ha CD4+ numdouuture 1 Makpodarute B OTTOBOP HAa UMY-
HU3alus MOXe Aa npenusBuka ycunaHe Ha HIV pemnumkanusta. TpaH3uTOpHO
nokausaHe Ha HIV mnasmenara Bupemusi ce HaOmonaBa ciej MpHJIaraHeTo Ha
ITHEBMOKOKOBH TTOJIN3aXapUIHNA BAaKCHHH, HO ce cunTa, ue pu HIV-undexrupann
MAIMeHTH, IpUeMallld aHTUPETPOBUPYCHA TEepamnusi, Bp€MEHHOTO TOBUIIIABaHE Ha
BHPEMMUSATA HE € OT KJIMHUYHO 3HAaYECHNE U HE € IPOTUBOIIOKA3aHUE 3a IIPUIIAraHETO
Ha BakcuHH [Landrum 2008:85-93].

Enna ot Hail-u3nosn3BaHWTE BaKCHMHM IpH Jula ¢ BUupyca Ha HIV e monuza-
XapuaHaTa BakCUHA. Pesynrarure oT HeiiHUTE eeKTH ca 10CTa MPOTUBOPEUHBH.
Taka HampuMep npoyuBaHe B Yranza npu nuna uadekrupanu ¢ HIV, s ompene-
7 Kato Hee(eKTUBHA B MPEBEHIMS Ha WHBA3WBHUTE IMHEBMOKOKOBU HH(EKIHH
[French 2010:812].

WNuTepecHn pesynraru mpenctaBs HOBO IpoyusaHe Ha Leggat Dlet al. nmpu
KOeTo HoBoAuarHoctuuupann HIV-no3utuBHM nHIa, pasnpeneneHu B 1Be TpyNu
cnopex opoii T mumdonutu (CD4>200 kn/pl u CD4<200 xn/pl) ca UMyHHU3UpaHU
¢ PPV23. OuensiBaiiku TUTpHUTE HA CHIEUU(PUYHN aHTHTENA M TAXHATa (QYHKIHO-
HaJTHa aKTUBHOCT, aBTOPUTE YCTAHOBSABAT, Ue HE3aBUCUMO OT Opost CD4+ KieTku,-
HOBOAMArHOCTUIUPAHUTE JIMIIA MOKA3BaT IOBHUIICHUE HA TUTPUTE HA aHTHUTEIATa
1 (QYHKIMOHAJIHATA UM aKTUBHOCT, ChU3MEPHUMHM C MpoTekuus. lIpakrnyeckusr
M3BOJI, KOWTO TE MpaBsAT €, Ye UMyHH3alHATa ¢ 23-BaJICHTHAaTa THEBMOKOKOBA Bak-
cuHa ¢ e()eKTHBHA NIPU HOBOJMATHOCTHIMPAHHU TALMEHTH, HE3aBUCUMO OT MO-HH-
ckus Opoii T mumdonuTty 1 He OMBa aa ce oTiiara BbB Bpemeto [Leggat 2015:419].
PenmyHunzanusara Ha aBete rpynu namueratu ¢ PPV23 et ronuHN Mo-KbCHO, BOIU

65



70O CPaBHUMH TUTPU HA aHTHTENA M CPaBHHMO HapacTBaHe Ha crmeruduan [gM
naMeToBu B kieTku, mokaszBaiiku nmoa3ara ot Ta3u uMyHuzauus [lyer 2015: 421].

KoHiorupanuTe BakCHHU CTUMYIUpPAT NOObpD MMYHEH OTTOBOP M IPUIIOXKE-
nuero Ha PCV7, mocnenBano ot Bakcunanusg ¢ PPSV23 ce otunra xato ycnemna
KOMOMHAIIMS, BOJIEIIA JI0 MIOBUIIIABAHE HA aHTUTsI0BHS oTroBop npu HIV-undex-
THpaHU Bb3PACTHH JIUIIA.

[Topamy mo-IMHUPOKHS CH CIIEKTHP OT cepoTunoBe, PCV13 mHec e mpenopby-
BaHAaTa KOHIOTMPaHA BaKCWHA 3a MMyHHU3alus. Pe3ynrarure oT KIMHUYHU TPOYY-
BaHMS MOAKPENAT HEHHOTO M3MOJ3BaHETO MOpagu 0e30macHOCT U 00pa3yBaHe Ha
JOCTaThb4HO KOMMYEeCTBO aHTHKANcyaHu [gG cepymMHU aHTUTENA ¢ U3pa3eHa QyHK-
nuoHaiHa aktTuBHOCT [Glesby 2015 :18-27].

ITHeBMOKOKOBHTE KOHIOTHPAHU BaKCHHH CE€ OTPE/eNs KaTo MO-UMYyHOTEHHHU
B cpaBHeHHE ¢ PPV23 u ¢ noka3zaHa epeKTHBHOCT 3a 3allluTa CPEIly ITHEBMO-
kokoBu nHpekuu npu HIV-urdexTupanu nena, roHomu U Bb3pactHu. [Ipemno-
PBKHTE 32 TaKaBa UMYHHU3alMsl, pEBU3UPAHU MIPE3 MOCIEIHUTE TOJUHHU Ca €/1Ha
no3a 13-BameHTHa NMHEBMOKOKBa KoHIorumpana BakcuHa (PCV13), mocnensana
ot Oycrepna BakcunHarusi ¢ PPV23 mpu Bw3pactam [Lee 2014:3700-10].11pu
HIV-undexrupanure aemna, KOHIOTHPAHUTE BAKCHHHU CHINO Ca JTOKAa3alH CBOSTA
e(heKTUBHOCT, MaKap Y€ CpaBHEHA C Ta3u NMPU HEeMH(EKTHPAHUTE, TS € MO-HUCKA
[Bliss 2008: 67-80].

Bakcunara PCV 13 nmposiBsiBa onoxkutesneH eQpexT 1 o OTHOILEHHE Ha OaKTe-
puasiHaTa KOJIOHHU3allKsA, KOSITO € BayKEH eTal OT [aToreHe3aTa Ha THEBMOKOKOBUTE
nHpeknuu. Taka Hanpumep, npoBeneHa Bakcunanus ¢ PCV13npu HIV-undextu-
panu nena B FOxuaAdpuka mokassa peryKIus Ha KOJIOHU3AIMAATA HA ChOTBETHUTE
BaKCHHAJIHN ITHEBMOKOKOBU CEPOTHIIOBE, BKIIOUUTENHO U Npu TexHure HIV-un-
(hexTUpaHN MaiKi, HEUMYHU3HUPaHH ¢ BakcuHata [Nzenze 2015:1082-92].

Henara ¢ nepunaransa HIV uHdekuus uMaT moBHUILEH PUCK OT MHEBMOKOKO-
BU HMH(QEKIHUH,BBIIPEKUITPOBEIKAAHATa BUCOKOAKTUBHATA PETPOBUPYCHA TEPAIIHs.
[IbpBuTe mannu otHocHo edekra Ha PCV13 mpu nena ¢ HIV-nepunaranna wH-
(exuys, mpreMany BUCOKOAKTHBHA aHTUPETPOBUPYCHA TEPAITUs MMOKA3BaT CHIICH
WMYHEH OTTOBOpP KbM TOBEYETO, HO HE KbM BCHYKH CEPOTHITOBE, BKIIIOYCHH BBHB
BakcuHara [Bamford2014:2033-43].

EduxacHoctTa Ha mHeBMOKOKoBHUTE BakcuHU nipu HIV-nundexrupanute nuna
¢ 00eKT Ha TUCKYCHsI OT MHOTO TOAMHU OTHOCHO TOBa KOM TOYHO BaKCHHH, B KAKBU
WHTEPBAJIM M KaKBH KOMOWHAIIMY Ca HAH-TTOJXOMSIIN 32 IOCTUTaHe Ha e(PeKTHBHA
sammuta [Pedersen 2011:323]. OnrumanHaTa BaKCHHAJIHA TIOJIUTHKA IO OTHOIIIE-
HUE Ha Ta3W TPyl MalueHTH He € TOCTaThYHO U3sICHeHA. MHOTO BBIIOCH OTHOCHO
e()eKTUBHOCTTA Ha JIBET€ OCHOBHH KAaTErOpWW BAKCHMHH MPEACTOH Ja ObAAT U3f-
CHCHHM B KOHTEKcTa Ha KinHH4YHUTE ocobeHoctr Ha CITMH [Zhang 2015:4430-6].
[Mogpo6Ha nH(poOpMaLus OTHOCHO MMYHHM3AI[IOHHATa TpakTHKa B bearapus npu
nuia, uagextupanu ¢ HIV e npencrasena ot C. [Tonoga [[Tomosa 2014]
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HNmyHu3anus NMpH NAaNHEHTH ¢ HapylieHa (yHKIUS HA cJe3KaTa WiIH
acnJieHust

Crne3kaTa € opraH, KOMTO OCUTYpsBa 3alllMTa CpPEIly HaBIM3aHE Ha OakTe-
pUHTE B CHCTEMHATa UPKYJIANWsl, KaTOHEHHUTE CHHYCOUIN QUATpUpar KpbBTa.
IIpemMuHaBaiiku mpe3 MHOXKECTBOTO KalWIsPH, KPbBTa 3a0aBsi CBOSITA CKOPOCT, a
MOHOHYKJICapHHUTE (AroLMTH, JIOKAIU3UPAHU B KalMJISPHATa MPEXa UMaT Bb3-
MOXHOCT Jia (arouuTHUpaT yBpEeIEeHH epUTPOLUTH U OaKTepuH, OTCTPaHABANKU
ru OT nupKynamnusta. OCBeH TOBa, cje3KaTa € eIuH OT rojxeMuTe JUMQouan op-
TaHH U ChIBPIKA OKOJIO MOJIOBUHATA OT BCUUKH WUMYHOTJIOOYIHH-IIPOLYIHPAIIN
B mumdornuru. Ilo Ta3m npuuuHa, TS HE caMO OTCTpaHsABa OAKTEPUUTE OT IUP-
KyJalusTa, HO y4acTBa U B aHTUT€HHATa [IPEe3EHTAlMs U CTUMYNAlus Ha CIEeNH-
(UYHNSA UMYHEH OTTOBOP.

Acnnenusita 0MBa aHaTOMHUYHA (BPOAEHA WM MOCTTpaBMaTH4YHA) WM (YHK-
UUOHAIHA (Halp. IpU CHPIOBUAHO-KIEThbUHA aHeMus). [lanuenTure u oT JaBere
KaTeropuH ca 3aCTPalIeHH OT pa3BUTHE Ha MH(EKLINH, TPEIU3BUKAHH OT OaKTepun
C Karcyyy ¥ pa3poCTPaHSBAIH CE TIO KPBBEH ITBT, KATO PUCKBT OT THEBMOKOKOBU
WH(EKINN TPU HEBaKCHHHUpPaHUTE ce MBKH Mexay | u 9%. Texkn WHBa3WBHU
ITHEBMOKOKOBH MH(EKIMH Ca Bb3MOXKHU OOMKHOBEHO 1 110 2 TOIMHM CJIeH CIUICHE-
KTOMHSATA, HO MOHSKOra M ciief 15 rof, KaTo JeTanuTarbT B TE3H CIy4Yau € MHOTO
Bucok [Schutze 2002: 278-282]. ExciepTuTe mpenopbyBar CIJICHEKTOMHUPAHUTE
nuna aa ObJaT BaKCHHUPAHU Cpelly OakTepuu MpUTEKaBalld KarlCyJlH, KAKBHTO
ca S. pneumoniaevH. influenzaemun bcuien HamansBaHe Ha pUCKa OT pa3BUTHE Ha
CeIICHUC.

S. pneumoniaee Hal-4eCTUAT NPUUUHNUTEI HA CUCTEMHH HHEKIMH NPH JIMLa
¢ acIuieHHus WiM (YHKUMOHAIHU HApyILIEeHUs Ha ce3KaTa 1 MMYyHU3aUsTa C THEB-
MOKOKOBH BaKCHHH € HE0OXOIUMa, Makap 4e IMOHsSKora MoXe jJa ObAe HemocTa-
ThuHO edexTuBHA.[Ipy Te3u nanuenTy nomynanusaTa ot [gMnamerosu B xinetku e
JIUTICBAIA UTOBA KOPEJIHpa C YBPEIEH UMYHEH OTTOBOP KbM KalCyIHH OaKTEepHH.
JlokazaHa € TIPEeNHCIIO3UINS 3a THEBMOKOKOBU WH(MEKIH npu nena ot 0—2 roj.
Mopay JIMIica Ha HUpKynupamy IgM mameToBu B kileTky 1 cepyMHHU aHTUIIONIN3A-
xapuaHu a"tutena ot kinac IgM [Kruetzmann 2003:939—45]. [lopaau Tazu npudu-
Ha UMYHH3aLHUATa P acTJICHUYHU Jea oA 2 TO/. ce MPOBexk/a Mo ol1iaTa meam-
aTpUYHa UIMYHHU3aI[MOHHA CX€Ma C KOHIOTHMPAaHU BaKCHHH, CJIEJ] KOETO Ce Mpuiiara u
enHa no3a PPSV23 ¢ men pazmmpsiBane Ha CEpOTHUITHHAS CIIEKTHP.

PeBakcunarmuure ¢ PPSV23 ¢ moseue ot enHa mo3a ca mpoOaeMaTHdHu, Thi
KaTo IPU YECTO MpHiiaraHe, IMOJU3aXapuIHUTE AaHTUI'CHH MOrar jJa Cylnpecupar
UMYHHHS OTTOBOP,BMECTO Aa T0 CTHUMyaupar. Ilo Tazu mpuumHa 3a MallUEHTH C
acryieHus Wi (QYHKUMOHAIHY HapyIICHHUs Ha Clie3KaTa ce MpernopbuBa caMo eaHa
J103a peBaKCUHALIMS, TeT TOJMHU CIIe/ IIbpBara qo3a. EnuHCTBEHO mpu 0coOeHO
PUCKOBH aCIUIEHUYHU MAIFEHTH, HSIKOM aBTOPW IpeJiaraT MHOTOKpaTHA PEenMy-
Hm3arusa ¢ PPSV23 npes 67 ronuan [Maclntyre 2010:894].
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I/IMyHI/BaHHﬂ NPpH NANUECHTH ¢ TPAHCIUVIAHTAIUA HA XEMATONMOCTUIHHA
CTBOJIOBM KJICTKH

[TanineHTHTE C TpaHCIUIAHTAIUMS HA XEMATOIOCTUYHH CTBOJIOBU KIIETKH Ca
0CcO0EHO 3acTpallleH! OT pa3BUTHE Ha WH(EKINH, MPUINHEHHN OT S. pneumoniae,
Haemophilus influenzae mun b, MopOunu, Bapuiiena, TPUMH AP., TIOPAAA KOECTO
MpIJIaraHeTo Ha ChOTBETHUTE BAKCHHU TIPH TAX € IPUOPHUTET.S pneumoniae € eIuH
OT Hal-YeCcTUTE NMPUYMHUTENH HAa WH(EKIHU, C PUCK 32 TIXHOTO PAa3BUTHE OKO-
70 20-30 mbTH MO-BUCOK B cpaBHEHHE ¢ oOmiara momynaius [Torda 2014:751-9].
Toit e MO-BUCOK MpHU alOTeHHA TPAHCIUIAHTAIUS U HAW-BUCOK MPH MAI[UEHTUTE,
pPa3BIWIINTE XPOHWYHA PEakiysi Ha TpaHCIUIAHTaTa cpenry perumnuenta.llpu To3m
THIT TPAHCIDIAHTHPAHU OOJTHU, HUCKHAT Opoit Ha B m T mumdorntu B ciemormnepa-
THUBHUS MEPHUOJ TIEPCUCTHPA POIBIDKUTEITHO U Ce BH3CTAHOBSABA 0aBHO B PAMKH-
T€ Ha €/IHa-JIBe TOIMHH, 3 BbBEK/JTAHETO Ha BAKCUHH C€ MPAKTUKyBa OOMKHOBEHO
ot 6 1o 12 Mecemna cnen TpaHcuiantanusTa. ONUTHT MOKa3Ba, Ye MpeIBapUTEIHA
MMYHH3AIMs Ha JIOHOpa MOoA00psiBa OTrOBOpa HA PEI[UITMEHTa KbM ITHEBMOKOKOBA
MMYHU3aIHS B TOCTTPAHCIUIAHTAITMOHHIS TIEPUOJ, HO TakaBa HE CE MPAKTHKYBa
IIFPOKO, TIOPAIN 3aTpyJHEHHS B HeifHaTa peanuzanus. [laneHTsT ce moanmara Ha
CEPOJIOTUYHO M3CIIeIBaHe MPeIu TPAHCIUIAHTAIMATA U UMYyHH3AIHA Ce TPOBEXIa
CaMo aKO € CEPOHETaTHUBEH.

KoHrorupanure MHEBMOKOKOBY BaKCHHH Ca MPEAMOYUTAHH IPU UMYHHU3ALUS
3a CJICATPAHCILIATAIIMOHHUS TIEPUOJ, Thi KATO CTUMYJIUPAT MO-¢()eKTUBEH UMYHEH
OTroBop B cpaBHeHHE ¢ PPSV23, HO TeXHHAT CHEKTHpP OT CEPOTUIIOBE € MO-Ma-
TBK B CPaBHEHHE C TO3HM Ha ToNn3axapuiHara BakcrHa. OOMKHOBEHO CE MpaK-
THKyBa UMYHH3AI¥sI C TPU J03M KOHIOTHPaHA BaKCHHA, IMOCJIEIBaHA OT YETBHPTa
no3a PPSV23, pasmmpsBaiiku 10 TO3W Ha4MH CIIEKTHPA Ha CEPOTHITHO NMOKPUTHE
[Ljungman2009:521-526].T'onsimara 4acT OT MMyHH3aLUUTE NpU Te3U OOTHH ca
MPOBEXKIAaHU ChC CelleMBaJIeHTHATa KoHorupaHa BakcuHa (PCV7). IIpenoprusa-
HaTa B MHHAJIOTO UMyHHU3anus ¢ 23-BaJICHTHA BaKCHHA B TE3H CIIydad UMa HEIOC-
TarbueH edekt [D’Orsogna 2009:795-803].

Crnen yCHenrHoTo MpUIOKEHUE Ha 7-BaJICHTHATa BAKCHHA IPU TPAHCILIAHTH-
paHM MalMeHTH, KbM HACTOSIIUS MOMEHT BHUMAaHHETO € HACOYCHO KBbM H3IIOJI3-
BaHE Ha IMO-NIUPOKOCIEKThpHATa 13-BasieHTHAa BakcuHA.IlBpBOTO mpOyYBaHE,
LEJISIO J1a YCTAHOBU HEHHATa MMYHOTCHHOCT M OS30MaCHOCTT MPHU MAIMCHTH C
aJoreHHa KOCTHOMO3bYHA TPAHCIUIAHTAIIH € TpoBezieHo B 37 neHThpa Ha EBporma,
Kanama u CAII] 3a repuoxn 2010 2013 rox.[Cordonnier 2015:313-23].To ycraHo-
BsiBa, ue npuioxenute 3 1o3u PCV13, 3 1o 6 mecena cien aloreHHa TpaHCIIaHTa-
LUSTIPH Jlea ¥ TIPU Bh3PACTHU, BOJAT JI0 3HAUYUTEIHO TOBUIIICHUE HA aHTHUTEJaTa
KbM BCUUYKH BKJIIOUEHU CEPOTHUIIOBE, ITOCIEIBAHO OT TEXHUS CHaj cien 6 Mecena u
OTHOBO 3HAYUTENHO HAapacTBaHe Cje/ MPUIoKeHa YeTBbpTa A03a. [Ipu manka gact
OT MAaIMEeHTHTE ca HaOIIoJaBaHu JOKAIHU U CUCTEMHU PEaKIUH, IPEAUMHO cie]
yeTBhpTaTa fo3a Criopes aBTOPUTE Ha TOBA IPOYIBAaHE € HEOOXOANM TPHUI030B pe-
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xkuM PCV 13, mocnenBad oT peMMyHH3alNs ChC ChIaTa BAKCHHA, BBHIIPEKH Y€ YeT-
BBbpTaTa J103a C€ aCOLMUpa C TIOBUIIIABaHE Ha JIOKAJTHA I CUCTEMHA PEaKTUBHOCT.

NMyHHM3aumsl NpU TPAHCIVIAHTALMS HA COJMIHU OPraHu

B nepuona npenn TpaHCIIaHTAaKA, CEPOIOTHYHOTO M3CJIeIBaHE Ha MAIlUeH-
TUTE 3a MPEIeHKa Ha HATMYHN aHTHUTENA € PyTHHHA IPAaKTHKa B TIOBEYETO IIEHTPO-
Be 3a TpaHcIutaHTanus. [logxondio e kaHauaaTuTe 3a OpraHHa TPaHCIUIAHTAIIHS,
MIPH KOUTO CEPOJIOTHATA € HEraTHBHA J1a C€ BAKCUHUPAT MPEIU TPaHCILIAaHTAIIHS-
Ta, 3al0TO CJEJ Hes Te ca MOJJIOKEHM Ha MMYHOCYINpecuBHa Tepanus. Hail-su-
COK € PUCKBT OT MH(pEKIHNH B MHpBUTE 3 10 6 Mecema cliel] orneparusara, KOeTo
CHOTBETCTBA M HAa BHCOKUTE JJO3M UMYHOCYyIpecuBHa Tepanus. [lo Ta3m nmpuunHa
BaKCHHH Ce TIpuiiarar 0OOMKHOBEHO KOTaTo C€ MOCTHUTHE CTAOMIIHO HHWBO Ha TIOI-
I'bpKaiara uMyHocynpecus. [IpoBexnaHeTo Ha CHOTBETHHUTE BAaKCHMHAIIUU € B
ChINIACUE C TIPOTOKOJIMTE U OMUTA HA OTACITHUTE TPAHCIUIAHTAIMOHHU IICHTPOBE.
[pu TpaHcIIaHaTaIUsl HACOJIUIHU OPTaHU PUCKBT OT ITHEBMOKOKOBHU U JIPYTH HH-
(dexuuu npou3THYa OCHOBHO OT MpHWiIaraHata MMyHOCyHpecuBHa Tepanus. [Ipu
TE3W TMAIMEHTH Pe3yJITaTHTEe OT UMYHH3allMs HE BHHArM ca Jo0pH, Thil KaTo ca
BB3MOXHH TO-KPATKH WIIHU MO-c1abW UMYHHH OTTOBOPH B CPaBHEHHE ChC 3APaBU
mura [Blumberg2001:307—310]. Twit karo Morar Ja pa3BUsT TEKKH ITHEBMOKOKOBH
MH(EKINN,BAKCHHUPAHE CE PEIOphYBa MPHU ChpAcYHY, ObOPEYHHN U YSPHOAPOOHU
TPaHCIUIAHTAIIMH Ype3 HAJTUYHUTE 23-BaJIeHTa TOJIU3axapyIHa BaKCHHA WIH Ype3
KOHIOTHPAHU BAaKCHUHH, KaTOJAHHHUTE 3a yNoTpeOa Ha KOHIOTHMPAHU BAKCUHH TPHU
BB3PACTHU C TPAHCILIAHTAIIMSA HA OPTaHU ca MHOTO MAJIKO Ha OpOiA.

[Ipu BB3pacTHH ¢ OBLOPEUHHU TpaHCIDIAHTAIIMH Ce HAONIomaBa MOBUIICHHE Ha
aHTHTENaTa W TsIXHaTa (YHKIMOHAIHA aKTUBHOCT CJIe]] UMyHH3AIHA C ITHEBMO-
KOKOBa TMOJM3aXapyiHa BaKCHHA, KOUTO crajgar 0bp30 BB BpeMero [Kazancioglu
2000:61-65].

Hpyro panmomMusupaHo mpoydIBaHe TP BB3PACTHU ¢ ObOpeUHa TpaHCIUTaHTA-
1Sl YCTAHOBSIBAa CPAaBHUM €(EeKT M0 OTHOIIIEHNE Ha KOHIOTHPaHa U MOJIN3aXxapuaHa
BakcuHa [Kumar2003:1639-1645].

[Ipu nena cbe cbpaevHU, YepHOAPOOHH, OenonpoOHY 1 OBOpPEeYHH TPAHCILIAH-
Taluu € U3npoOBaH eeKT Ha KOMOMHUpPaHA UMYHU3AIlMs 32 OLlCHKA Ha Oe3omac-
HOCT 1 uMyHoreHHOCT. [Ipunarana e umynuzanusa ¢ PCV7, Tpu nosu, mpe3 ocem
CEIMHUYHH MHTEPBaJia, CJIeI KOETO € MPIIOKEHa eHa OycTepHa 7103a OT 23-BaJIeHT-
Ha BaKCHMHA. ABTOpHUTE Ha IPOyIaBaHETO ONPEAEIIAT KOHIOrupanara Bakcuaa PCV7
KaTo O6e30MmacHa 1 IMyHOTEHHA MTPH N30POEHUTE TPAHCIIATHATIINH Ha COIUIHH Op-
ranu npu gena, a PPSV23, kato qonbiaHUTENEH MO3UTUBEH CTUMY HPU CHPIACUYHU
u OentoapoOHM TpaHcanTanuu [Barton 2009:688-92].

JIBe pa3nuuHU TPOYYBAHHS OT IMOCJCAHUTE TOAMHU TMPEACTABAT €IHOIMOC-
OYHM PE3YJITaTH OTHOCHO KOMOWHHMpaHa WMYHM3AIUs TPU Bb3PACTHU MAIIMEHTH
¢ yepHOApoOHN min OhOpeunn TpaHcimanTarmuu [Kumar 2008:885-92; Tobudic
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2012:¢46133]. ABTOpHTE TIPABAT OMHT JIa MOCTUTHAT MO-T00Bp UMYHEH OTTOBOP
Yype3 ImpujlaraHe Ha CTparerusara mnpaiimep — OycTep, KaTo M3MOI3BAT JIBE Pas3iind-
HU BakcuHU. OCHOBHA MMYHHU3alMs ¢ KOHIorupaHa BakcuHa PCV7, mocnenBana
OT peuMyHH3auus Cc noiusaxapuana BakcuHa PPV23 ne nmokasBa mo-mo0bp Kpa-
€H pe3ylITaT B CTUMYJIAIMITa HA UMYHEH OTTOBOpP B CpaBEHHE ChC CTaHIApPTHATA
MMYHHU3aIHAS caMo C €IHa J03a Mmonm3axapuaHa BakcuHa PPV23. Asropute u Ha
JBETE MPOYYBAHUS MPABAT €IUH U CHITN W3BOA:MMYyHOT€HHOCTTAa HAITHEBMOKOKO-
BaTaBaKCHHAIIMS HE Ce TMOBUIIIABa OT CTPATErHATa MpaiMep-0ycTep B CpaBHEHHE C
BaKCHHAIIMSI CaMO C TIoJn3axapuiHa BakcuHa. [1o Ta3u mpuymHa Te IpoIbinKaBar
Jla ce MPUIBPKAT KbM CTaHIapTHATA CXeMa Ha eHOKpaTHa uMyHu3anus ¢ PPSV23
npy 4epHOAPOOHH U OBOPEUHN TPAHCIUIAHTALIMY TP BH3PACTHU.

B 3axmrouenune Moxe gace Kaxe, ue THEBMOKOKOBATa MMYHH3AITUS TIPH TTAIIH-
€HTH C OpraHHa TPaHCIUIAHTAIIHS Ce OLIEHBA KaTo BaYKHA YacT OT IIPEeTPaHCIDIaHTa-
IIMOHHATA OIEHKA W MTPOABDKUTEIIHATA TPHKA 32 TIAIEHTa CIIe/l TPAHCIUIAHTaIlUs
Brrpeku ToBa,00110TO MHEHHE HA CIICIIMATUCTUTE €, Y€ THEBMOKOKOBATa UMYyHH-
3alys He JIOCTUTA JKEJIaHOTO HUBO B Ta3u obmact|Struijk 2015:192-200].Onpene-
JIEHO JIMTICBAT JOCTaThueH OpO paHIOMU3MpAHU KOHTOPIUPAHHU MPOY4YaBHUS 3a
TIOBEYETO OT HOBUTE JIUICH3UPAHN BAKCHHU MPH TPAHCIUIAHTHPAHUTE TAITUCHTH.
HeoOxoaumu ca HOMBIHUTENTHH MPOyYaBaHHS 3a ONpeAesiHe HAa WHINKAIIMATE
Y ONTHMAJHUTE CPOKOBE Ha HOBHTE MMYHHM3AIlMH W UMYHU3AI[MOHHU CTPATETUH
[Avery 2008:9-14].
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TPOIIMYECKA TPECKA JEHI'A - CbBPEMEHHA
EINMAEMHNOJIOI'YUSA U BAKCUHOITPO®UIIAKTUKA

T'AJIMHA XEJIE30OBA XKEJIE3OBA*

Karenpa ,,buonorus, MeaunuHCKa TeHETHKA 1 MUKPOOHUOIOTHS
Menumuacku dakynret, CY ,,C. Kimument Oxpuacku™

JleHra e BUpyCHa TpONUYecKa TPEecKa, KOSITO € MpeHacsiHa OT KOMapHu U € Hai-Obp30 pas-
MPOCTpaHsBAIITa C€ TPaHCMHCHUBHA MH(]eKuus B cBeTa. Jluncea cnenupuyHO aHTUTBUPYCHO
JIeYeHHe, 0cOOEHO HEOOXOIMMO 3a TEXKKUTE KIMHUYHU (POPMU — XeMOparuyHa Tpecka  JIeHra
[IOKOB CHHAPOM. BEKTOPHHAT KOHTPOJ JIaBa caMO YaCTHYEH YCIIEX CpPEIly pa3lpoCcTpaHeHHe-
TO Ha OonectTa. B paMknTe Ha MOCIETHNUTE TIET TOAWHH € Ch3[aJeHa IbpBaTa BaKCHHA CPELLy
nenra. Tsa e npemunana ycnemHo IlI-ra ¢ga3a Ha KITMHUYHY NPOYYBAHHUS, B KOUTO € JIOKa3aHa
HeifHaTa e)eKTUBHOCT 3a MPO(UITAKTHKA Ha OOJIECTTa U CHU)KEHHE Ha XOCIUTAIM3UPAHUTE CITy-
Yau ¢ TEXKH KIMHUYHHU (opMu. BakcuHaTa € OCTUrHaNA eTal Ha JIMIEH3UpaHe B HAKOJIKO OT
CTpaHUTe, eHAEMUYHH 3a AeHra. Hactosmusat 0630p npeacraBs cbBpeMeHHATa eI IEMHOJIOTHS
Ha WHQEKIHATA JeHTa U XapaKTePUCTUKUTE Ha IIbpBaTa BaKCHHA CPEIIy JICHTA.

Ki1rouoBu 1ymu:ieHra, komapu, BakCHHA.

GalinaZhelezova. TROPICALDENGUE FEVER—-CONTEMPORARY EPIDEMIOLOGY
AND VACCINE PROPHYLAXIS

Infection with dengue virus is the most rapidly spreading mosquito-borne viral disease in
the world. There is no effective antiviral treatment for dengue illness other than supportive care,
especially for severe cases as hemorrhagic fever and dengue shock syndrome. Vector control has
been only partially successful in decreasing dengue transmission. Within the past five years the
first dengue vaccine entered phase III clinical trials, demonstrated efficacy in prevention of the
disease, reduction of hospitalized severe dengue cases and reached licensure in several dengue

* 3a konmaxmu: Jou. n-p I'anuna Xenesosa XKenesora, nm Codust, Vb ,Jlozenen, yiu.
,,Ko3sk“ 1, e-mail: gzhelezova@gmail.comTen. 0889 60 33 30
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endemic countries. This review summarizes the current status of dengue epidemiology and the
characteristic of the first vaccine against dengue.

Key words: dengue, mosquito, vaccine

YBOJ

Cropen C30, BupycHara Tpecka JIeHra ce ompeesis KaTo Hail-0bp30 pa3npoc-
TapHsBaIla ce BEeKTOpHO-TIpeHocuMma 6oect [WHO, 2015].

[TpubM3KUTEIHO MOJIOBUHATA OT MOMYJIANKATA Ha 3eMHOTO KbJI0O0 JTHEC JKUBEE
B PHCKOBH 30HM 3a 3apa3sBaHe, KaTo BCSIKa TOIMHA ce peructpupar okono 400 mu-
nmroHa cirydas [Bhatt S, 2013:504-507]. B mociaenaute 20 roguam OposT Ha 3a00-
JINIATE C€ € YBEITUYMII YeTHPUKPATHO W Ta3W TEHIICHINA MPOABIDKaBa B II00ajIeH
Marrab. [leHra Tpeckara € HapacTBall 3[[paBeH MpoOJIeM B TPOMUYECKHUTE U CyO-
TPONMUYECKUTE cTpaHu Ha A3us u JlatuHcka Amepuka. MHOTO 4ecTo ce MposiBsiBa
o, popMa Ha HEMpeACcKa3yeMH B3PUBOBE, MMapalii3Upalld 3ApaBHATa CUCTEMA U
HapyIIaBaIiy colliaaHara 1 MKOHOMHUYEeCKaTa akTUBHOCT Ha 3aCETHATUTE PAiOHHU.

BbB BpB3ka ¢ ToBa C30 ¢ ch3maBa MIoOaNHA CTpaTETHs 3a KOHTPOI M TIpe-
BEHIUsS Ha JeHra nHpeknusara 3a nepuon ot 2012-2020 rof., KOATO MpeaBUKIa
HamaJIsiBaHe Ha 3a0oeBaeMocTTa ¢ 25% u cMbpTHOCTTA ¢ 50 % B €HICMHYHUTE 32
neHra paitonn Ha cBeta j0 2020 .f[WHO, 2012].

EINNUAEMHOJIOI'UA HA UHOEKIUATA

Bonecrra neHra crnaja KbM BEKTOPHO-TIPEIaBAHUTE SHACMUYHY TPAHCMHUCHB-
HU MH(EKIWHU, THITUYHA 33 TPONHYECKUTE U cyOTpornnveckute pernonu.Emnunmae-
MHUH ce HaOmomaBaT ocHOBHO B FOxHa Amepuka, Azusa, Adpuka u ABcTpanws.
3acernaru ca moede ot100 mumrona nymu B Hanl00 1bpikaBu B MPUOITU3UTEITHO
500 000 ca perucTpupaHuTe Cilydan Ha TEXKKH KIMHAYHHA (DOPMU TOIUIITHO.

[IpuunHuTEn Ha 3a00NIBaHETO € JACHTa BUPYCHT. B mxkyHIIIMTE pe3epBoap Ha
nH(EKIUATA ca MPUMATH — NIMMITaH3€Ta, MaKalld U maBuaHu. B rpanckara cpena
pe3epBoap Ha MHQeKnusATa ca OoNHUTE Xopa. Bekropure Ha pa3mpocTpaHeHHE
ca komapuTte oT poaa Aedes — ocHOBHO Aedes aegypti, HO cbIO Taka U Aedes
albopictus, U3BecTeH OIIIe MO UMETO a3HaTCKU TUTPOB Komap.EcTecTBeHOTO 00M-
TaBaHE Ha TE3W KOMapHu ca TPOIMYECKUTE U CYyOTPONUYECKUTE pailoHU, HO B IIO-
CJICITHUTE ICCETUHA TOAMHH TE3U BUIOBE Pa3lIUPSBAT CBOS €CTECTBEH apual, KaTo
Aedes albopictus ce xapakTepusupar U ¢ MO-BUCOKA H3IbPIKIIMBOCT KbM HHUCKH
TeMIIepaTypH, MO3BOJISIBAILIO UM aKTUBHO HABJIM3aHE B TI0-CEBEPHU apealil Ha 00u-
TaBaHe.

Komapute Aedes ce pasMHOXaBaT B MaJIKK BOIOEMH, a sSTHIIaTa UM ca yCTONIH-
BHU Ha cymma. 3apa3sBaT ce KaTo CMydaT KPbB OT JIMIIa C BUPEMISI U OCTaBaT WH(EK-
THpaHu 3a nenus cu kuBoT (1-3 Mecena), KaTo KEHCKUTE IpeaaBaT HH(OEKIHUATa
TPaHCOBapHaIHO HA CBOETO MOTOMCTBO.
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OCHOBHHTE PUCKOBY KOHTHHICHTH 32 Pa3BUTHE Ha 3a00JsIBaHE ca HaceJICHUe-
TO Ha €HAEMHYHHUTE PaiOHU. 3HAUUTEIHA POJIS B Pa3lPOCTPAHEHUETO Ha MH(EK-
LUSTa UMaT M JIUIAaTa, MbTYBAaIld A0 Te3W PalHOHH, KaKTO M Xopara oOMTaBaIiu
HOBHTE apeajy Ha OCHOBHHUTE BEKTOPH, KOMTO C€ pa3NpoCTpaHsIBaT U 3aeMaT BCe
noBeye HOBU Teputopun. Taka Harpumep B CALL, npe3 2010 roauHa, Boae nmpu-
YUHUTEN Ha (PeOPHUITHU CHCTOSHUS CPEl TYPUCTH, 3aBphiamy ce oT KapuOckus
pation, Jlatnacka Amepuka u A3us, ca cirydante Ha AeHra napeknus[ CDC. Travel-
Associated Dengue Surveillance, 2010].

Kaumaruynu npoMenn

B maganoro ma 21 Bek ce HabiomaBa Oe3MpeleIeHTCHTHA IIPOMsSHa B CTa-
Tyca Ha BEKTOP-TIPEHOCUMHUTE BUPYCHU WH(MEKIINHU B ISJT CBAT, KOSITO BKIFOYBA
U neHra Tpeckara. Komapure, npeHocuTeny Ha Te3u WH(QEKIINH, Ce YCTAHOBSBAT
TpailHO Ha TepuTOopHATa Ha EBpomneiicKus KOHTHHEHT ¢ MOCIeABall NPeHoC Ha
CHOTBETHHUTE MH(pEKUNU. TUMHYHH 32 TPOIIMUECKUTE U CYOTPONMMUECKUTE paio-
HU JIHEC, T€ Ce CpellaT W KaTo MU30JUPaHU CIIy4al Ha TEPUTOPHATA HA pelula
EBpometickute ctpanu [Medlock JM, 2015: 721-730]. Te3u mpoMeHH ca pe3yi-
TaT OT NEeHCTBHUETO Ha penauna (GakToOpH KaTo TIOOATHOTO 3aTOTUITHE HA KIIMMAaTa
Y HapacTBamiara niodanu3aius, ChIIPOBOICHAa OT WHTEPKOHTHUHEHTATHUTE Bb3-
IOYUIHH TBTYBaHUS U KopabeH TpaHCIopT. Benuku Te3u ¢pakTopu cb3naBaT HOBU
BB3MOXXHOCTH 32 MOBHILEHA WHBAa3Usl Ha BEKTOPH M naroreHHU. [Ipe3 nexemBpu
2012 r. B EBpona e peructpupaH mbpBH B3pUB OT JeHra, 3acsraml 1400 mymu,
npebuBaBamm Ha ocTpoB Maneiipa [ WHO Dengue Fever in Madeira].Ot Tam uH-
(ekmsATa ce mpeHacs KaTo u3onupanu ciydan B ['epmannst, Opanuus u AHIIHUS.
Karo ce mma mpenBuj mpuchCTBUETO HA YCTAHOBEHU HOCUTENH Ha WH(PEKIUATa
W M0sIBaTa Ha OTHMILA Ha OoJiecTTa, HAJMUIE € PUCK TPOIINYECKaTa TPECKU JeHTa
mpe3 clelBalluTe TOJUHH Ja CTaHe MOCTOSHHO MPUCHCTBUE B cTpaHuTe OT EBpo-
nefickus c¢pio3. [logoOHM nponiecu Ha pa3npocTapHeHNE HAa HHPEKIUATA, MaKap
M BCe omle He J00pe W3Cclie[BaHU, IPOTHYAT WHTEH3WBHO B M3TouHa EBpoma u
CpennzeMHOMOPHETO.

B bearapus xsM HaACTOSIINS MOMEHT HE Ca PETUCTPHUPAHU CIIy4ad Ha JIeH-
ra Tpecka, Ho HH(pEKUUATA MPeICTaBIsIBa MOTEHIMalHA onacHOCT. [IpuunHa 3a
TOBa € OTCKOPO J0Ka3aHO MPHCHCTBUE HA MOTEHIMATHUTE BEKTOPH Ha MH(EK-
UATA, KAKTO U PETHCTPUPAHU €IWHUYHHU CIIy4ad Ha JICHTa B ChCEJHH CTPAHU.
Komapure, mpenacsmu Tasu mHbeknus ce HaOII0maBaT OTCKOPO B HETHIMYHU
patiorn karo Pymbuus, Typrus, Cepous u ['eprus[Giatropoulos 2012:262-269;
Prioteasa 2015:177—181]. B bwirapust Te ca perucTpupaHu 3a IBPBH BT TIPe3
nsitoto Ha 2011 rog. B kpaiimopcku 30Hu. [1o To31 moBof B Hamara cTpaHa € npu-
eta Hannonanna nporpama 3a npopuiIakTiKa U KOHTPOJI Ha BEKTOPHO-TIpEIaBaHU
TpaHCMHCUBHHU MH(EKIH npu xopara B PemyoOmnuka bearapus 3a 2014-2018 .
[Hammmonamaa mporpama, 2014].
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Jenra Bupyc

[enra BupychT € ot cemetictBo Flaviviridae 1 uMa eTHOBEpHIKEH MO3UTHBCH
PHK renowm. Toii ce ceeron ot okono 11000 6a3u, kogupaiiy Tpu CTPYKTypHHU TIPO-
TenHa (KarcuaeH npotend C, MemOpaHeH nmpotenH M, poTenH Ha oOBuBKarta E)
u ceneM HecTpykTypHHU nporenHa (NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5).

3abomnsBaHETO IeHTa Ce MPUYNHSBA OT YETHPH CEPOTHUIIA Ha JieHTa BUpyca (0T
1 1o 4). Undekuusara ¢ najeH CEpOTUIl HHAYLIUPA CIeNU(DUICH UMYHUTET, KOUTO
He 3alllMTaBa OT 3apa3siBaHe ¢ APYT CEPOTHUIl HA BUpYCA.

ITaTorenesa u HMYHHUTET

[enra BUpYCHT ce pa3MHOXKaBa B KJIETKM HAa MOHOHYyKJIeapHara (paromutHa
CHCTEMa U B JICHAPUTHHU U CHIOTEIHH KIETKH. ToH MOXe Jla IpeIn3BUKBa MOTHC-
KaHe Ha (YHKIHMATA HAa KOCTHHUS MO3bK, BOJIEIIO JI0 HaMaJeH Opoil TUMQOIUTH U
TpombonmTH. HeyTpanusnpamure aHTUTENa ca KPUTHYCH KOMIIOHEHT B MPOTEK-
THUBHUS IMYHHTET CpEIly JIeHra BUpycHaTa nHdekusa. Hskou ot TsX ca HacoueHH
Cpelly KPHITHYHU eMUTONH W UMaT OrpaHUuCHa HEeyTpaJH3Hpalla CIOCOOHOCT.
Cunra ce, ye maTroreHe3ara Ha TEKKHTE KIMHUYHU (OPMH € YACTUYHO MUMYHHO
MeIuupaHa, HO TOYHHAT MEXaHU3bM HE € KaTeTrOPUYHO OIpeAesIcH.

[TpOTEKTUBHUAT UMYHHUTET CJIEJ] €CTECTBEHA WH(EKIMs € CEePOTHUI CIIeIH-
¢udeH u npoabioKkuTeNeH. JIumara, KOUTO MPUTEkKaBaT TaKbB UMYHHUTET obaue,
MMaT MOBHIIEH PUCK OT Pa3BUTHE HA XeMPAarnyHa TPeCKa MM [IOKOB CHHIPOM, B
ciy4aid, 4e ce MH(EKTHpaT MOBTOPHO ¢ Apyr cepotun. To3u GpeHoMeH ce Hapuya
aHTUTSUIO-MEAMUPAHO ycuiiBaHe Ha nHpekuusta. Habnronasa ce, koraro Beue 00-
pa3yBaHM aHTUTENA OT MpeJUIiHa MH(EKIHS ce CBbP3BAT C BUPYCHHU YaCTHULU OT
JIpyT CEPOTHII ITPH MMOBTOPHA MH(EKIIMsS, HO HE MOTar Jia HeyTpalu3upar BUpyca.
B Te3u ciaydan oOpa3yBaHHAT KOMIUIEKC BHPYCHA YaCTHILA — AHTUTSIIO CE NPH-
KpernBa KbM Fey perienrropure Ha NUPKYIMPANIATE MOHOLIUTH, KOETO YIECHSBA UH-
(dexuTpaneTo UM ¢ BUpyca. KpallHHAT pe3ynTar e moBHIIaBaHe HA BUPYCHATa pe-
IUIMKALUS ¥ TI0-BUCOK PHCK OT Pa3BUTHE Ha TEXKH KIMHUYHH (popmu [ Whitehead
2007: 518-528].

KoMrieKcHUST XapakTep Ha MaroreHes3ara Ha JIeHra BUpyCHaTa MHQEKIus
HelfHaTa Bpb3Ka C MMyHHOTO YCHJIBaHE HA MH(EKIHATA ca MHOTO CEpPHO3€EH Mpo-
OneM B ch3faBaHeTo Ha Oe3omacHa u edexTrBHa BakcruHa [Nedjadi 2015: 212].

Kannnuna KapTuHa, ITUAarHo3a u Je4eHue

KnuHIYHUAT cIeKThp Ha 3a00JISBaHETO, KOETO MOXKE Ja ObJe MPUYINHEHO U
OT YETUPUTE CEPOTHIIA HA JECHra BHpYCa, BApUpa B IIUPOKH I'PAaHUIM — OT CaMo-
orpaHuyaBaiia ce HH(GEKuus 10 TeKKH KIMHIYHA POPMH, C TOTEHIAIHO JEeTaIeH
u3xon. B 75% ot cnydaute nHpekuuaTa ce MposiBIBa KaTo MHAIapeHTHa Gopma.
TunuyHata KIMHUYHA KapTHHA C€ HapHya JeHra Tpecka. Ts MpoTuda ¢ KIMHUKA
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Ha TPHUIONIOA00HO ChCTOSHUE, MMOBUIIIEHA TEMIIEpaTypa, CHIIHN OOIKHA B CTaBHTE,
I1aBo0OIHe, TOBPBINaHe, OOPUB TIO TSAJIOTO M MMa CpelHA MPOIBIKUTEIHOCT OT
7-14 nuu.

TexkuTe KIMHUYHYU CIIy4yau, KOMTO C€ HaOJIoIaBar MpeIuMHO MpH Jiela, ca
JIEHTa XEMOparudHa TPecka M JIEHTa IIOKOB CHHAPOM. XapaKTepHu3upar ce ¢ Io-
BHIIICHA KAIMIJIIPHA MTPOITYCKINBOCT, 3HAYUTEIIHA TPOMOOIIUTOTICHHSI U CPETHO [0
yMepeHo yBpeneHa uepHonpooHna ¢hynkius [Halstead 2007, 1644—1652].

XeMoparnyHara CHMITOMATHKA BKIIIOUYBA KEPBEHE OT KOXKara U TacCTPOUHTEC-
TUHATHUA TPaKT. Te3u cirydan Morar Jia UMar JieTayieH u3xo. Jlenra nadekuus no
BpeMe Ha OPEMEHHOCT C€ acOIMUpPa C HUCKO TEIVIO MIPU PaKJaHe U HEJOHOCCHOCT
[Ribeiro 2016:36-46].

RT-PCR e npeanounTan METO 32 TOCTABSHE HA IIPaBUIIHATA nrarHo3a. pyru
JIUATHOCTHYHU METOJIM Ca CEPOJIOTHYHHU TECTOBE 3a JOKa3BaHE HA aHTUTENA WIIH
TECTOBE 3a JJOKa3BaHEe MPUCHCTBUE HA creln(prueH aHTUTEH.

Hsma crienupuvHO aHTUTBUPYCHO JICUSHHE, TIOPAId KOSTO CE MpHjIara camo
CHUMIITOMAaTHYHA TEPaIusl.

HpO(l)I/IJIaKTHKa — CTPATEeruu 3a KOHTPOJ HAa BEKTOPUTE

[Ipu nmuncara Ha cnienuuYHA aHTUBUPYCHA Tepamus, MEpKUTe 3a epeKTUBeH
BEKTOPEH KOHTPOJ C€ OIpPE/ENIAT KaT0 MHOTO Ba)KHHU 32 CHU)KaBaHE Ha 3a00jieBa-
€MOCTTa U CMBPTHOCTTA OT JieHra. CTaHAapTHHUTE MOIXOH B TOBA OTHOIICHUE HE
JIaBaT TOCTAaThUHO 3aJ0BOJIUTEIICH PE3YIITaT.

Pa3paboTBar ce HOBHM CTpaTeruu C el CHIKaBaHEe TPAHCMHUCHATA Ha BHpyca.
Taxa nanmpumep, nHpekTupanero Ha Aedes aegypti Cbc CHMOMOTHYHUS OaKTepuit
Wolbachia Bogu 10 nHBa3us Ha Ta3u OakTepraiHa WHPEKIUS B IMOMyNIAUsATa Ha
KOMapHTe, KaTo B ChIIIOTO BpeMe TS nHTepdeprpa ¢ BUpyca Ha JCHTa U IO MOTHCKA.
[Ipennonara ce, 4e ToBa MOXKe Jla MMPEKbCHE TpaHCMUCHsITA Ha Bupyca [Ferguson
2015:279]. TakuBa Wolbachia-undekrupanu komapu ca pa3npoCcTpaHeHU B AB-
cTpayms 1 ePeKTHT OT TOBa € oA HabmoneHue. JIpyr moaxor € ch3naBaHe Ha TeH-
HoMonubuimpanu Aedesaegypti KoMapu, pe3UCTEHTHHU Ha JICHTa BUPyCHA WH(EK-
mus [Franz 2014, €2833]. Te3u nmoaxoau U3UCKBAT MO-TPOIBIDKUTEITHO HAOIOIE-
HUE, MOPaau KOeTo e(PEeKTHT OT TSAXHOTO MPUIOKEHUE OTHOCHO MPEBEHIIMITA Ha
JIEHTa HE CE OYaKBa B OJTM3KUTE TOAUHHU.

BakcuHonpoguiakruka

Hyxnara ot BakcuHa cpelly JeHTa € Hajexala, nmopaau dakra, ye nHpek-
IUATA UMa XapaKTep Ha HapacTBallla 3aruiaxa 3a 15T CBAT, apeaTbT Ha 3apa3cHUTE
KOMapH Ce YBeJIHuaBa, KaKTo ¥ OpPOST Ha XOpaTa, IIbTYBAIH 10 CHACMHUYHHU 30HH.
C30 BkII0YBa JIeHTaTa KaTo €Ha OT IeCEeTTe Hal-BaKHN HH(PEKITHH, 32 KOUTO UMa
HEOOXOIMMOCT OT Ch3IaBaHe Ha BaKCHHA.
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Heob6xonuMocTTa 0T cTUMYJIanus Ha IPOTEKIHs CPEIy YSTUPUTE BUPYCHHU Ce-
POTHIIA € 3HAYMTEIHO NMPEIU3BUKATEIICTBO B CH31aBAHETO HA BAKCHHA, [VIABHO I10-
panu edexTa Ha yCHIIBaHE Ha BUPYCHATa MHEKIHS IPH MOCIEABAII0 3apa3siBaHe C
Ipyr cepoTun. KbM HacTOSIIMS MOMEHT ChIIECTBYBAT TOJISIM OpOi MPpOy4YBaHHS 32
Ch3/1aBaHE Ha JIEHTa BUPYC BaKCHMHU. Te3u KaHIUAaT-BaKCUHU B Pa3BUTHE Ca MHOTO
Ha Opo¥ 1 ¢ pa3NTUYHN XapaKepUCTHKH, BapUpAIlX OT aTEHIOMPAHH IIAMOBE Ch3/1a-
JIeHU 4pe3 KJIaCHYEeCKUTE TEXHOJIOTUU HA CEpUIHHY [TaCaKH Ha BUPYycCa A0 BaKCHHH,
pa3paboTeHu Ha 6a3aTa Ha CbBPEMEHHH MOJIEKYISIPHO OMOJOTMYHH TEXHOJIOTHH.
IToBeueTo OT TsX ca B paznuyHH (Ha3u Ha KIMHUYHU IPOYUBAHUSL.

[TbpBara W eaMHCTBEHA BakcuHA, 3aBbpumia ycremHo I ¢asa Ha nBoiiHo
CIIATIO, T1ane00-KOHTPOJIIMPaHO KIMHUYHO TpOy4BaHe, € BakcmHartaDengvaxia®
(CYD-TDV), cp3nanena ot ¢pupmara Sanofi Pasteur. Ts e pe3ynrar Ha oBede OT
JIBE JIECETUIIETHs HAa HayYHUTE HHOBALMM U ChTPYIHUYECTBO, pa3BUTa € Ha Oa3ara
Ha 25 KJIMHUYHYU OpOy4yBaHUA B 15 cTpaHu mo uenus cBAT. B TAX ca BKIIO4YEHH
Hazx 40 000 moOpoBoiuM, KOMTO ca mpeMuHa M ycrneuHo npe3 ¢asu I, 11 u IIL
JHob6poBoniuTe, KOUTO ca MONydyusid BakcuHara, ca 29000 nymm. B Tpu npoyusa-
Husa caBkmoueHu 35000 mera Ha BB3pacT Mexay 2 U 16 rox ot paiionn Ha A3us
n Jlatmacka Amepuka. JlanHuTe 32 euKacHOCT M 6e30MacHOCT Ha BaKCHHATa ca
myoukyBaau 1pe3 2014 u 2015 roxa. Te s onpenensaT karo ehekTHBHA 1 Oe30IMacHa
U ca OCHOBaHHE 3a HeWHOTO nuueH3upane. Habmronenus 3a edexra Ha BakcuHara
MPOIBIDKABAT B IBITOCPOYHH MPOYUBAHUs, YUHTO PE3yATaTH MPEACTou J1a Obaar
noiyuenu [Capeding 2014:1358-1365; Hadinegoro 2015:1195-1206; Simmons
2015:1263-1264].

Dengvaxia® (CYD-TDV) — nbpBaTa JuueH3MpaHa BAKCHMHA CpelrLy
JeHra

Bakcunata e pe3ynrar Ha BUCOKO ChbBPEMEHHH TEXHOJIOTHH, IPOAYKT Hadup-
Mmara Sanofi Pasteur. Ts e )knBa, peKOMOMHAHTHA U TETPaBaJICHTHA CPEIILy YSTHPHUTE
OCHOBHH cepoturia Ha Bupyca (1, 2, 3 n 4). Cpabpika 4eTHPH XUMEPHHU BHpYCa, IPH
KOWTO CTPYKTYPHH T€HU Ha BAKCMHAIHUS BHPYC Ha xbaTara Tpecka (YFV-17D) ca
3aMEHEHH C T€HU OT YETUPUTE JIeHra BUpYCHU ceportumna [Bruno 2013:7100-7111;
Schwartza 2015:3293-3298].

B okoHuarenHus aHanu3 Ha e(pUKACHOCTTA MPU Bh3pacToBa rpymna 9 — 45 rop,
Dengvaxia® e mokasana cpeJlHO HUBO Ha 3amura 10 60% cpelry aeHra uHQeKnus
u 10 80% cpenty XoCTUTaTH3amns.

[lo-neTaiimHUAT aHATW3 MMOKa3Ba, Y€ MPOTEKTHBHUAT €(PEeKT Ha BaKCHHATA €
3aBHCHM OT CEpoTHIa U Bapupa Mexay 35% u 78% [Villar 2015:113-123]. Bak-
CHHAaTa UMa CUTHU(UKAHTHO M0-ci1ada MpOTEeKUKs 10 OTHOLIEHHE Ha cepoTul 1 u
2 B cpaBHeHe Che cepoTunoBere 3 u 4. BakcuHaTa nmpoTekTHpa no-100pe aumnara ¢
MMPpEABAPUTCIIHO HAJIMYMEC HA CCPYMHU aHTUTEIIa, B CDABHCHHUC C TE3U, KOUTO HAMAT
TakuBa aHTUTeNa. ToBa mpexamosnara, de TS IposBsBa OycrepeH edekT Ha Oazara
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Ha KpbcTocaHo pearuparmm anTutena [Halstead 2016:130—104; Rothman 2016].
Cuura ce, ye Dengvaxia ryou 9act oT T KIETbYHHUTE CH €MUTONH, IPUCHCTBAIIN
B HEWHHUTE HECTPYKTYPHHUTE MTPOTEHHH, HEBKIIIOUCHU BhB BakcuHara. [Ipenmonara
ce, 4e TOBA MOXKE JIa OTPAHWYM MHAYKIHUATA HA ONTHMAITHO IPOTEKTUBEH T KIeTh-
4YeH UMyHeH otroBop [Rivino 2015:1-11; Harenberg 2015:2317-2325].

KnuananauTe npoydBaHus MpH fea Mex Ty 2 1 16 rof. mokasBar, e ce HallTo-
JlaBa MO-BUCOK MPOLIEHT Ha XOCMUTAIN3AINHY IPH BaKCHHUPAHUTE JieTla Ha Bb3PacT
mox 9 rox B cpaBHEHHE C MO-TojJeMHTe. TO3HM MPUTECHHUTENECH PE3yITaT U3UCKBa
MHOTO BHHMaTelieH aHanu3. [1o Ta3u nmpuyrHAa BakCHHATa HE Ce IMpernopbhyBa 3a
et mo-mainku ot 9 rox. [Hernandez-Avila 2016:71-83].

K®M HacTosmus momeHT Dengvaxia® e perucrpupana 3a ynorpeda 3a Bb3pac-
TOBUSI MHTEpBan 9-45 roqvHU 3a JHIA, KUBECIH B SHIEMUYHH 3a JICHTa paifoHn
Ha cBeTa. Ts e mppBaTa BaKCHHA, JIMIICH3WPAHA 3a MPeoTBpaTsIBaHe Ha 3apaszHara
TpOIMUYECKa TpecKa JieHra B cBeta. [IbpBUTE ceprm OT BakCHHATA ca HAJTMYHH Ha Ta-
3apa ot kpas Ha 2015 rox u Hayanoto Ha 2016 roa. Helinute 1Ba ouakBaHW OCHOBHU
edekTa ca CHIKEHHE Ha CIy4anTe Ha BUPYCOJIOTUYHO MOTBBPACHA JCHTa HHPEKLIUS
Y CHM)KEHHE Ha 4ecToTara Ha XOCTIMTAU3aIHs IPH JIEHTa XeMOparuyHara Tpecka.

Baxkcunara 11e ce BbBeKIa BbB BUCOKO €HIEMUYHHUTE 3a IEHTa CTPaHH, KBIETO
¥Ma Hail-ToJIsIM TIOTeHIINAJ 32 HaMaJIsIBAHE HA IEHTa TeXEeCTTa B CBETOBEH MaIad u
BB3MOXHOCT 3a ITIOCTHUTHE LennuTe OT mporpamara Ha C30 — HamalsiBaHe Ha CMBPT-
HocTTa oT AeHra ¢ 50% u 3aboneBaemoctTa ¢ 25% 10 2020 1. B T€3U CTpaHu.

3a nmocneguute Mecenu Ha 2015 roa. u Hayanoro Ha 2016 ron. BakcuHara €
on00peHa 3a ynorpeda B Mekcuko, @uununu, bpasunust u En Cananop.

B Mexkcuko, He3aBUCUMO OT MPOBEACHUTE KaMITAaHWW Ha MPaBUTEIICTBOTO 3a
MIPEBEHIIMS HA MPEHACSHUTE OT KOMapu BUPYCHH HH(]EKINH, C€ PeTUCTpUpa Ha-
pacTBaHe Ha ciy4yanTe Ha HH(EKINH, TpeAn3BUKaHH OT JIEHra BUPYC, YyYKyHTyHHS
BHUPYC U 3UKa BUPYC, IPEaBaHM OT SHU U ChIIU KoMapH. Tpeckara JieHra ce onpe-
JIeJIs KaTo HapacTBallla 3amjaxa 3a CTpaHaTa. MeKCHKO € IIbpBaTa CTpaHa, B KOSITO
BakcuHata Dengvaxia® e 0j00peHa U pernucTprupana 3a yrnorpeda mnpe3 AeKeMBpU
2015 1. Ha Ta3u mppBa CTHIIKA B OITUT 32 IPEBEHITUS HA JICHTa HH(EKITUATA CE OTIa-
Ba M3KITIOYHUTETHO TosiMo 3HaueHne [Dengvaxia®, World’s First Dengue Vaccine,
Approved in Mexico, 2015].

OumMnuHUTE ca CTpaHa, KoATO 3aenqHO0 Mekcuko u bpaswnus ydactBa B TpH-
Te a3y Ha KIMHUYHO MPOyYBaHE HA BakcWHaTa. Te ca BTOpara Ibp)kKaBa, KOATO
CBBCEM CKOpO ciiesi MeKcHKo, 01o0psiBa MPUIIOKEHHETO Ha BaKCUHATA 338 PYTHHHA
ynorpe0a. [Ipe3 ¢geBpyapu 2016 roa. ca mpoBeneHu mbpBUTE UMyHH3AMH. [Ipo-
rpamMa 3a UMyHHU3alus Ha 1 MIJIMOH Jlena B YUIITMIIIHA BB3PACT IIe CTapTUpa Mpe3
anpui 2016 roxa. Ts me oOxBamia 3 oT Half-ysS3BUMHTE €HAEMUYHH pailoHa B FOTO-
M3TOYHATA YacT Ha CTpaHaTa, BKIOUUTENTHO U ctonuuara Manuna. Cnopen C30 B
CTpaHaTa caMo Ipe3 MUHanara roaquHa ca peructupanu 200 000 cinyyas Ha JeHra,
MpeIuMHO TIpu Jena. Perucrpupanu ca u 598 cmbpTHU citydas [Dengue vaccine in
PHL, 2016; Edillo 2015:360-366].
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Bbpasunus e crpaHa, KOSITO B HACTOSIILIMSI MOMEHT ce OOpH C OTHHMINA OT JeHTra
Tpecka u Zika Bupycna undexus. Camo npes3 2015 rox. ca peructpupa 1,5 Mumu-
OHa CJIyYau Ha IeHTa, KOETO € HapacTBaHe Ha 3aboneBaeMoctTa ¢ 178% B cpaBHEene
¢ 2014 roa. B nHacrosmmsa MoMmeHT Bpasunus Beue e omoOpuia mpujaraHeto Ha
Dengvaxia, HO He € KOHKpETH3HMpalla CTpaTerus 3a BaKCHHUpaHe. bpasumus, kakTo
n CanBazop, KOMTO € ChII0 IbpXKaBa €HIEMHYHA 3a JIeHTa, uMar onoOpeHne Ha
TEXHUTE IPABUTEJICTBA 3a JICHIa BAKCHHATA M OYaKBaT HEMHOTO MPUIIOKEHHE IIPe3
2016 roa.[Dengvaxia in El Salvador, 2016]. Criopen [lan-AmeprkaHckaTa 31paBHa
OopraHusanus, TpUTe JaTHHOAMEPHUKAHCKHU IbpxkaBu — Mekcuko, bpasunus u Can-
BaJ0p, HOCAT okono 83% ot TexkecTTa Ha neHra nHdekuuure B CeBepHa u FOxHa
Awmepuxka|Denguevaccination begins 2016]. O4akBa ce MPHUIOKEHUETO HA BAKCH-
HaTa B T€3W CTPaHU /1a ©Ma U3KIIOYUTETTHO OJaronpusTeH e(exT.

®upmara npoussoauren Sanofi Pasteur nma HamepeHue 1a NpoU3BEAE U 10CTa-
BU BaKkCHHaTa B APyru 16 eHAEMHUYHH 3a JeHTa cTpaHu. Taka HanpuMep Ta3u BaKCH-
Ha € 0co0eHO akTyasiHa 3a HAWs, KbJISTO MPABUTEICTBOTO J0KIIaaBa okopo 20 000
XOCIUTAIN3AIMY TOAUIIIHO CBBP3aHH C ICHTa BUPYyCHA HH(EKIHS, HO Ce MPEAToara,
4e peasHusT Opoi MH(EKTUpaHH € OKOJIo 5 MuioHa cirydau [Prakash 2015:7-11].
Baxkcuna, mponsBenieHa B5B @paHITs € TOTOBa f1a Ob/ie JocTaBeHa 3a Muaws.

[IpomsBomcTBO M AocTaBka Ha BakcuHara 3a CAILl u EBpona ce mpenBmwkaa B
€/IVH TI0-/1aJieueH 1iaH BbB BpemeTo [Dengue info].

IMpe3 ampun 2016 roa. ce ouaksa C30 ma myOnuKyBa cBosiTa o(hUIIMaIHA T10-
3ULUS OTHOCHO ynoTpebara Ha Dengvaxia kato BakCHHa Cpelly JIeHra, Ch3JaBaiKku
enuH o0l CTaHaapT 3a HelfHaTa ynoTpeba OT pa3lInyHUTEe CTpaHu. To3u cranmgapT
Ce M3YaKBa OT PEAMIIa CTPaHU, MMAIIHA HEOOXOIMMOCT OT MPOBEKJaHA HA BaKCH-
HajHa npoduaakTuka cpemy aenra [Dengue — WHO].

3AKIIOYEHHUE

Cnopen C30 monoBHHATA OT HACETICHUETO HA 3eMATa € B PUCK OT WHMEKITHS
C JIeHTa BUPYC, MPEHACSH OT KOMapH, YUETO Pa3pOCTPAaHEHHE 3aIlJIaluTeIHO Ha-
pactBa. Hammuuero na 500 000 nuua ¢ TeXXKH KIMHUYHE (GOPMHU Ha AEHTa, U3UC-
KBallll XOCIUTAIN3aLHs BCSKa TOMHA, OIpeesis mpoliieMa KaTo 0COOCHO 3HAYHM.
Dengvaxia na Sanofi Pasteur nmpena3sa ot 4eTUpUTE JIEHTa BUPYCHHU CEPOTHUIIOBE.
OnoOpeHneTo Ha BaKCHHATa CE€ OMpEJIeNst KATO MHOTO ChIECTBEH MOMEHT B CTpa-
TerusTa 3a 0opba ¢ AeHra BupycHara nHekims. OJakBaHHUITA ca ICHTa TpecKaTa
Jla BIIe3€ B TpyIiaTa Ha BAaKCHHO-TIPEIOTBPATUMH HH(EKIIMO3HU 3200ISIBAHNS.

JIMTEPATYPA

Hammonanua nporpamasa npo(HIakTHKa 1 KOHTPOJ Ha BEKTOPHO-IIPEIaBAHUTPAHCMHUCHB-
HU nH}pekuun npu xoparas Penyonuka benrapus 2014 — 2018 .
http://www.riokoz-vt.com/National programa_Health-20.pdf
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NCTOPUYECKU INPEIJIEJL HA XUPYPI'HYHOTO JIEYEHUE
HA PAKA HA ITPOCTATHATA KJUIE3A

BOPUJI TIETPOB, KPACUMUP STHEB*

Knmanka no yponorus, YHuBepcuTeTcka 60HUIMA ,,JIo3eHen ™,
Menumacku dakynret, CY ,,CB. Kimument Oxpunckn™
*Knmanka no yponorus, MBAJI ,,AnekcanipoBcka‘,
Menumacku yausepeuteT — Codust

PaxbT Ha pocrarHara xue3a /PITK/ e BaxxeH Mennko-conuaieH npobieM He caMo HpH
3acTapsBalluTe MbXe, HO U B TI0-MJIaJla Bb3pacT- Toil ce ,,nogmiansaBa‘. PIDK e naii-uectoro
3JI0Ka4eCTBEHO 3a00JsIBaHE HAa ypOreHUTalIHaTa cuctema ¢ yectora 214/100 000 mbxe B EBpo-
I1a ¥ € Ha BTOPO MSICTO KaTo MPUYMHA 32 CMBPT cie paka Ha Oennst qpo6. Hanuie e TeHaeHus
3a HaMassiBaHe Ha cMbpTHOCTTA oT PIDK B cTpanure ot 3anaana EBpona, koeto e pesynrar Ha
MHOT0 100paTa paHHa JUArHOCTHKA U W3KIIOUUTEIHUS HAIPEAbK B JIEUEHUETO Ha TOBa 3a001s-
BaHe. IIpe3 nocnennure 150 roquHu ¢ pa3BUTHETO HA OLEpATHBHATA TEXHUKA U MEAUIMHCKATA
amaparypa ca IpeUIoKeH! pa3IMYHU XUPYPTrUYHH METOIH 33 paJuKaIHa IIPOCTaTeKTOMUS. AB-
TOPUTE NPABST UCTOPUUECKH MPEIIE] Ha PAa3BUTHETO U BbBEKAAHETO HA PA3JIMYHUTE ONIEPATHB-
HU MeTo/H, 0e3 /1a ce crupa moApoOHO Ha TEXHUKATA M.

B Vb ,,Jlozenen” ce npunarar MHOTO yCIIEITHO OTBOPEHH M MUHMUMAJIHO MHBa3UBHU OIle-
PaTUBHU TEXHUKH 32 paJlUKajIHa IPOCTATOBE3UKYIEKTOMUS NIPU MAIMEHTHU C OYaKBaHA IPOABII-
JKHUTEIHOCT Ha XHUBOTa Haj 10 ronuHu.

JIBe ca OCHOBHHUTE OIEPAaTUBHM TEXHHKH NPU XUPYPrHYHOTO JICYCHHE HA paka Ha Ipoc-
TaTHaTa jkKjIe3a — OTBOPCHA paJuKaliHa MPOCTATOBE3UKYJIEKTOMMUS U MUHMMAJIHO MHBAa3MBHA
panukaigHa npocrarekromus. KM mbpBara rpymna craaar nepruHeatHara u peTpoIryonyHa npoc-
TaTEeKTOMUS], @ BTOpaTa rpymna onepaTUBHYU TEXHUKH BKIII0YBA JIAIAPOCKOIICKA paJiuKalHa Ipoc-
tarexkTomus (JIPII), eHnoCKONICKa eKCcTpanupuToHeanta paaukansa npocrarekromus (EEPIIE)
1 pobOT-acuCTUpaHa.

MuHMMaTHO MHBAa3UBHUTE ONEPATUBHH TEXHUKH 3a JIEUEHUE HAa OTPaHMUYEH B IIpocTarara
IIPOCTAaTEH KapLMHOM BCE [TOBEYE CE€ YTBbP)KJABAT B XUPYyprUYHATa IPAKTHKA, HO BCE OIIE CAMO
B HSKOJIKO 1IeHTbpa B bwirapus. 3a pasznuka oT 3anagHOEBPONENHCKUTE YPOIOTUYHU KIMHUKHI
KBACTO HOBUTC TCXHOJIOI'MHU HaMUpaT 6’bp30 IPUJIOKCHUEC U pa3sBUTHC, Y HAC T€ C€ BbBCXKAAT C
10 roguIIHO 3aKbCHEHUE.

Boril Petrov, Krasimir Yanev. A HISTORICAL OVERVIEW OF THE SURGICAL
TREATMENT OF PROSTATE CANCER

Prostate cancer, or carcinoma of the prostate (CP), is a significant medical and social
problem not only with ageing men but also with much younger men, in other words, the
conditions is ‘getting younger’. CP is the most common malignancy of the urogenital system
with an incidence of 214/100 000 men in Europe, and is the second most common cause of
death after lung cancer. There is a tendency towards a decrease in the CP-related mortality rate
in Western Europe, as a result of very good early diagnostics and exceptional advances in the
treatment of this disease.

In the past 150 years, with the development of surgical methods and medical equipment,
various surgical techniques for radical prostatectomy have been proposed. The author offers a
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historical overview of the development and introduction of different surgical methods, without
dwelling in detail on their techniques.

In ‘Lozenets’ University Hospital, various open and minimally invasive surgical techniques
for radical prostatectomy are employed in cases with a life expectancy of over 10 years.

The main surgical techniques for surgical treatment of the carcinoma of the prostate are
two — open radical prostatovesiculectomy, and minimally invasive radical prostatectomy. The
first group includes perineal and retropubic prostatectomy, while the second group of surgical
techniques includes laparoscopic radical prostatectomy (LRP), endoscopic extraperitoneal
radical prostatectomy (EERPE), and robotic prostatectomy.

Minimally invasive surgical techniques for the treatment of patients with a localized
prostate cancer are becoming more and more established in the surgical practice. However, they
are employed in only a few medical centres in Bulgaria. Unlike Western European urological
clinics, where new technologies quickly find their way and further development, our clinics
usually lag 10 years behind with regard to the introduction of new techniques.

Key words: prostate cancer, radical prostatectomy.

YBOJ

PaxbT Ha ipocTarHarta xie3a /PITK/ e BaxkeH Menuko-conmaneH mpodieM He
caMo IpH 3acTapsABaIllUTE MBXKE, HO U B [I0-MJIaJ]a Bb3pacT — TOH ce ,,[ToAMIIaIsIBa’.
PIDK e naii-uecTtoTo 3710KauecTBEHO 3a00JIABaHE HAa ypOTE€HUTAJIHATa CHCTEMA C
gyecrora 214/100 000 mbxe B EBpora u € Ha BTOpO MSICTO KaTo MPUYUHA 38 CMBPT
cien paka Ha 6emms apo6 (Jemal 2008; 8: 1-96). [To manuu Ha bearapckus HaImo-
HaJieH pakoB perucTtbp npe3 2011 r. ca peructpupanu 2637 HoBu nanueHTtu ¢ PIDK.
Tora paBu 73.7/100 000 3a60mnsemoct. Crirara roguHa ot PIDK ca mounnamm 900
nanueHTH. PaxkTnyeckara cMbpTHOCT € 25.2/100 000. Cnen 3710Ka4eCTBEHUTE TY-
Mopu Ha koxara PIDK e Haii-uecTo cpemaHoTo 3710Ka4ecTBEHO 3a00JsBaHE Cpell
MbxeTe B brarapus.

B EBpomeiickara o0ntHOCT Kato 115710 cMBbpTHOCTTA OT PIDK € ¢ Tennenmus na
HamausBa. [Ipe3 2006 . T e cnagnana go 12.5/100 000 u npoapikaBa 1a Hama-
JsBa. 3a pa3iMka OoT Hamara ctpaHa, PymbHUS u Pycus, KbeTo CMBPTHOCTTA BCE
olle nmpoabinkaea fa pacre (Bosetti 2011;60:1-15).

Tennennusara 3a HamanmsiBaHe Ha cMbpTHOCTTA OT PIIK B cTpanute ot 3anan-
Ha EBporma e B pe3ynrar Ha MHOTO qo0para paHHa JHATHOCTUKA U U3KITFOUNTEITHUS
HamnpeabK B JIEYEHHETO Ha TOBa 3a00JsBaHE C NIMPOKOTO MPHIIATaHe Ha PajiKal-
HaTa MPOCTATEKTOMUS MIPH OTPaHWYEHHU B MPOCTATaTa TYMOPH, a TaKa ChIIO U Ha
KOMOWHMpaHa aHTHAHJIPOTCHHA ¥ JTbUYETEepaIus B CIIy4auTe Ha JIOKATHO aBaHCUPa-
o 3abonsBane (Bill-Axelson 2005; 352:1977-1984).

OcHOBHHUTE NIPUYHMHM 32 BCE Olle yBenmuapaia ce cMbpTHOCT oT PITK y Hac
ce IBhJDKAT Ha 3aKbCHsIIaTa JUArHOCTHUKA Ha 3a00JISIBAHETO B pe3y/ITaT HA HUCKATa
3[[paBHA KyJITypa Ha HACEJIEHNETO, CAaMOJIEKyBaHe, JINTICA Ha TPOQIITaKTUIHH TIpe-
IJIeI1 U HeCIla3BaHEe aJTOPUTMUTE 32 JUArHOCTHKA OT CTPaHa Ha CIICIUAIACTHUTE.
MHOTro0 Ba’KHO € U KbCHOTO BbBEXJAAHE Ha ChBPEMEHHUTE METOIU HA JICUCHUE U TO
CcaMo B HSKOJIKO TOJIEMH MEUIIMHCKH LICHTPOBE B CTpaHaTa.
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PemrenneTo OTHOCHO TepamusATa ceé B3eMa Bb3 OCHOBA HA HWHIUBHIYATHUS
KIMHUYEH U OWONIOTMYeH cTaauid Ha Tymopa. O4akBaHaTa MPOABIDKUTEIHOCT Ha
YKUBOTA Ha MalMEHTa U HETOBOTO OOIIO ChCTOSIHHUE CHIO Ca BAXKHH KPUTEPUU TPU
n30opa Ha Tepanus. biaronapenue Ha MogOOPEHUTE Bh3MOXKHOCTH 33 IMarHo3a u
0CO0CHO ¢ BbBeXkKAaHe u3cieaBanero Ha [ICA, kapIiMHOMUTE Ha IPOCTATaTa Ce JIH-
arHOCTHIIMPAT BCE MTO-YECTO B paHEH KIMHUYCH, JIOKAJTHO OrpaHndeH ctanuid. [1pu
TO3M CTaUi 32 MalMeHTa U JIEKyBaIlHs JeKap ca HaTUIle pa3IndHU Bb3MOKHOCTH
3a Teparusi, KOUTO IO CHIECTBO BKIIFOYBAT PaJMKaiHa IPOCTATOBE3UKYIIEKTOMHS,
MepKyTaHHa JTbUYeTepanusi, Opaxureparus, XOpMOHaIIHA TePaIlvs, HO ChIIO U CTpa-
Terusi Ha U34aKBaHe, T.H. crparerus “Wait-and-see®. [Ipe3 nocienuaute 150 roquuau
C Pa3BUTHETO HA OTIEpaTHBHATA TEXHUKA U METUITMHCKATA araparypa ca mpeaioxe-
HU Pa3INdHA XUPYPTUIHN METOIH 32 PaJrKaTHa MPOCTATCKTOMHUSL.

B Vb ,,JlozeHen” ce nmpuiiaraT MHOTO YCIIEIIIHO OTBOPEHH U MUHUMAaJTHO HHBa-
3WBHH OIEPATUBHU TEXHUKU 32 PaJIMKaIHA IPOCTATOBE3UKYIEKTOMHS TIPH TallH-
€HTH C OYaKBaHa MPOABLKUTEIHOCT Ha KuBOoTa Haja 10 rogunu.

BUJIOBE OIIEPATUBHU TEXHUKHN

A. OTBOpeHa pajuKaJIHA IPOCTATOBE3NKYIEKTOMMS

Hepnﬂea.rma MPOCTATCKTOMMUSA

IIppBaTa pagukanHa MPOCTaTEKTOMHUS € U3BbpIIeHa rnpe3 1866 I. oT HeMCKus
xupypr Theodore Bilroth upes nepuneanen mocten. Ta3u onepanys He € HAMEpHIIA
MO-HATaThIIHO Pa3BUTHE MOPAAN BUCOKHS CH MPOLEHT CMbPTHOCT. IloHacTosmem
bpBarTa paguKaiHa npocrartekroMus ce cBbp3Ba ¢ Hugh Hampton Young. IIpe3
1905 1. Toit noapoOHO oNKCBa ONepaTUBHATA TEXHUKA HA IEPUHEAIHATA PaJuKall-
Ha npoctarekTomus (Young 1905; 16:315-321). [1o ToBa BpeMe cMBPTHOCTTA OT
onepanusrta € 6mma 17 %, ¢ MHOTO YecTn ycnokaenus (Young 1926; 653-654).

Perpony0u4Ha npocrareKToMHA

IIpe3 1945 1. T. Millin onucsa 3a MePBYU BT PETPOIYONTHATA TPAHCKATICYIIap-
Ha npoctarekTomus 3a nedeHue Ha J{I1X (Millin 1945; 693-696). IIpe3 1947 1. Toit
aJlanTHUpa Ta3u TEXHUKA 332 U3BBPIIBAHE HA paauKaiHa nmpocrarekromus npu PITK
(Memmelaar 1949; 62:340—348).

C yBennuaBaHe O3HAHHATA 32 AHATOMHUSTA HA MAIIKUS Ta3, IPe3 MOCIEIHUTE
30 roguHM cTaHa BB3MOXKHO 3HAYHTEIHO JIa c€ Momao0pu e(heKTHBHOCTTA Ha pa-
JIMKAITHATa TIPOCTATEKTOMHUS 10 OTHOIIEHUE KOHTPOJIa Ha TYMOPHUTE, BIIEYATIIsIBA-
IO Ja ce HaManu MOPOUIHOCTTa W Ja ce pa3paboTH 3amasBalia MOTEHTHOCTTA
W MaIAI1a HepBUTE TEXHUKA HAa ONEpUpaHe. 3aciyra 3a TOBa UMa aMEPUKAHCKUS
ypouor Patrick Walsh (Walsh 1983; 4:473—485). HabmtomaBaHOTO KaTo pe3yJyiTar oT
TOBa MO00PEHNE Ha Ka4eCTBOTO Ha )KUBOTa B IOCTONIEPATUBHUS MIEPUOJ, 32€THO C
JNOOpUTE TBATOCPOYHH ITOKa3areNy 3a e()eKTHBHOCTTA Ha JICYCHHUETO, MPEBbpHAaXa
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paauKaTHaTa MPOCTaTEKTOMUS B Hali-uecTaTa, a TOHACTOSIIEM U Hall-e()eKTHBHATA
(hopma Ha Tepamnus MpH JIOKATHO OTPaHUYEH KapIIMHOM Ha MpocTarara .

b. MUHUMAJIHO MHBA3MBHA PAJNKAJIHA MPOCTATEKTOMUSA

Jlamapockoncka pagukaiana npocrarekromus (JIPII)

TepMUHBT ,,JJAMAPOCKONHS"* TPOM3XO0XKAa OT 2 TPBIKH IyMH, O3HAYABAIIH
(hmaHT/cTpana/ M BETPENTHOCT. J{HEeC mamapockonus 03HavaBa Mporeaypa, Mpy KosTo
CHIBP)KAaHUETO Ha WHTpANCPUTOHEATHATA KyXHHA WIIM Ha EKCTPAIlepUTOHEATHOTO
MPOCTPAHCTBO CE M3CIIEABAT M MAHUITYIUPAT IPU IUArHOCTUYHH W/MIN TEPAleBTHY-
HHU WHTepBeHUUH. [IpbB mpuiara eKCepuMEeHTAIHO JIAMapOCKOIHUsI B HAYAJIOTO Ha
XX Bek Georg Kelling, koiiTo Bkapai Bb3IyX B a0JOMUHANHATa KyXHUHA HA Ky4e U
orenan kopemuure opranu ¢ nucrockon (Kelling 1923 126:226). 1o 1990 r. nana-
POCKOTIMATA B YPOJIOTHSATA CE MpHiIara CIopaaiudHO M CaMo C JHarHOCTHYHA TIe]l.

IIpe3 1991 1. Clayman cpoOmaBa 3a IIppBaTa JATAPOCKOIICKH HAaIpaBeHA
Hedppekromus (Clayman 1991 146:278). o cpuoro Bpeme Schuessler cpobmia-
Ba 3a IIbPBaTa JIAAPOCKONICKU HalpaBeHa JMM(aIeHEeKTOMHS 3a paKk Ha MpocTa-
tarta (Schuessler 1991 145:988). To3u aBTOp OMKMCBa OTCTPaHSIBaHE HA CEMEHHHU-
Te MexypdeTa Mo Bpeme Ha jamapockorcka jguMpaneHextomus (Kavoussi 1993
150:417-419). IIpe3 1992 r. Schuessler mpaBu u mepBaTa TpaHCIIEPUTOHEATHA J1a-
MapoOCKOIICKa paJMKallHA ITPOCTATEKTOMUS W ITyOJMKYBa Pe3yATaTUTe OT TAXHATa
HavyanHa cepus oT 9 nanmenTH npe3 1997 1. (Schuessler 1997 50:854). Baxno e na
ce oTOeNIeXkH, Ye Te3U IIbPBH orepanuu /0010 9 3a 5 roquHu/ ca MpoabHKaBaIu
cpeaHo 1o 9 yaca, KOETO € HaJIOKUIIO HEOOXOIMMOCTTA OT MO-HATaThITHO YChBBP-
IICHCTBAaHE Ha OTlepaTHBHATA TEXHUKA.

OcHoBuuTe npenumMcTBa Ha JIPIT mpen oTBopeHara MpOCTATEKTOMUS ca MH-
HUMAJTHO WHBA3WBHUS JOCTHII, 3HAYUTEITHO T0-100para BU3yalu3alus Ha orepa-
TUBHOTO I10JI€ Ype3 M3MOI3BAHE HAa KaMepa U MOHMTODP, CKbCEH MPECTOH Ha ype-
TpaJHHUS KaTeThp MOpaau MPELUU3HO U3BbpIICHATa yPEeTPOBE3UKAIHA aHACTOMO3a,
KakTO U pelylHpaHe Ha KpbBo3arybara mo BpeMe Ha omepanusta. Benuku tesn
MPEeAUMCTBA MPEAToaarar Mo-0bp30 BH3CTAHOBSIBAHE HA MAIMEHTa U CHOTBETHO
MO-KpaTbk OonHWYEeH mpecToi. KaTto HemocTarhk ce MUCKYTHpAT OnepaTHBHATA
CJIOKHOCT, KaKTO ¥ CBBP3aHOTO C TOBa IBJITO BpeMe 3a 00yUeHHe Ha XUPypPrHIHUS
exurn. OCBEeH TOBa TPaHCIIEPUTOHEATHUSAT JOCTBII A0 EKCTPAEPUTOHEATHO Pa3mo-
JIOKeHaTa MpocTaTa MoKa3Ba MOTEHIIMATHN Bb3MOKHOCTH 38 HHTPAepUTOHEATHN
ycnoxkHeHust. Taka HanpuMmep B cepust ot 567 narpientu Guillonneau u chaBTopu
MTOCOYBAT JOCTa BUCOK ST HA HHTpaonepaTuBHUTE yciokHeHus oT 17,1 %. Twp-
CEHEeTO Ha HAYMHY 32 HaMaJIABaHe Ha TE3W yCIOKHEHUS JOBEX/Ia 10 Pa3BUTHETO U
HajaraHeto Ha EH0ocKkoncKaTa eKcTpanepuTOHeaIHA PAAUKATHA MPOCTATEK-
Tomusi (EEPIIE) karo mbpBH MeTOn Ha n300p Ha JieUeHHE 33 MAIMEHTH C JIOKa-
JIU3UpaH pak Ha MpocTarara B Obp30 yBenuuaBalus ce Opod Ha ,,IpOCTaTHH
LEHTPOBE B CBETA.

&4



Raboy u cbTp. onmcBar mppBara eKcTpanepruToOHeaTHa paJiKaIHa IPOCTaTek-
TOMHSA U 32 pasiuka oT Schuessler Te ca MHOTO TIO-YIOBIETBOPEHH OT PE3YNTATUTE
oT HOBopasBuBamiara ce TexHuka (Raboy 1997 50:849-853). Ilo-HaTarhIIHOTO
pa3BUTHE HA Ta3M TEXHUKA CE CBbP3Ba ChC Stolzenburg et al. u e u3BecTHa KaTo
SHJIOCKOTICKA eKCTparepuToHeanHa pagukanHa npocrarektomus /EEPIIE/ mpes
2002 1. (Stolzenburg 2002 20:48-55). Tepmunst EEPIIE ce n3nomn3Ba, 3a aa om-
WIIIe HAITBJIHO €KCTPAarlepUTOHEATHHS TOCTHII 10 IPOCTaTaTa 3a paJiKaiHa Mpoc-
TatexkToMus. Ha 6azara Ha ToneMusi CH OIepaTuBEeH OIHT C Ta3W TEXHHUKA CHIIHST
ABTOPCKH KOJICKTUB OT YHUBEPCUTETCKaTa KIMHUKA B JlaWmur mnpemiara MHOTO
MOUGpUKAIIMK U TOJOOPEHUS HA Ta3u OIEPalvs, BKIIOUYUTEIIHO CTaHIapTHU3UPa-
HE Ha JIOCThIIA 32 ChbXpaHsSBaHE Ha CHJIOBOHEPBHHS CHOI HA MPOCTATara, MMAIll
OTHOITIICHUE KbM 3ara3BaHe Ha noreHiusaTa (Stolzenburg 2006 67:17-21). Ocoben
MIPUHOC 3a 3ala3BaHe Ha MOCTONepaTHBHATa KOHTHHEHTHOCT UMa YCTaHOBEHATa OT
CHINHUS KOJIEKTHB aHATOMHYHA CTPYKTypa Ha BHHIIHUS ypeTpajeH CHUHKTEP.

PoGoT-acucTupana pagukaaHa NpocTaTeKTOMHSA

OT HaYasnoTO Ha HOBOTO XMJIAJIONIETHE MACOBO CE BbBEJIC pOOOT-acHCTHpaHATa
panuKaiHa MPOCTATEKTOMUS KaToO alTEPHATHBA HA €HIOCKONCKaTa. Ta3u TeXHHKa
mpejsiara mo-mpenu3Ha padoTa Mo OTHOIICHHWE aHACTOMO3aTa, a Taka ChIO0 U 3a
3ama3BaHe Ha ChI0BO-HEPBHUS CHOI. KaTo 0CHOBEH HETOCTATHK CE TOCOYBAa MHOTO
BHCOKaTa IIeHa 3a arapaTypara ¥ BIIOCIIEICTBUE 3a TOAIPHKKA.

MUHMMAIHO WHBAa3WBHHUTE OTIEPATUBHYM TEXHHUKH 3a JICUCHHE HA OTpaHUYEH
B MpOCTaraTa MpoCTaTeH KapluHOM BCE TIOBEUE Ce YTBBPKIABaT B XHPypriuyHara
MPaKTUKa, HO BCE OIE CaMO B HAKOJNKO IeHThpa B Bbarapus. 3a pasnuka oT 3a-
MaJHOCBPOIEHCKUTE YPOIOTHYHH KIMHUKH KBJACTO HOBUTE TEXHOJOTMH HAMHpPAT
OBP30 MPIIOKEHUE U Pa3BUTHE, Y HAC T€ C¢ BhBEKAAT ¢ 10 rOmUINHO 3aKbCHEHUE.

Panukannara perponyouuna npocrarekromusi /PPI1/ e BbBenena B bbirapus
mpe3 1995 r.; namapockornckara paaukainHa npoctarekromus /JIPTIT/ 2005 r.; po-
oor-acuctupanara JIPII 2011r., 6paxureparms 2010 1.
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AJITOPUTHBM 3A TUATHO3A HA ITPOCTATEH KAPIIUHOM
B YHUBEPCUTETCKA BOJIHULIA ,,JIO3EHEIL*

BOPUJI TIETPOB*

Krnunnka o yponorus, YHuBepcuTercka oonHuna ,,Jlozenerr,
Menunuacku pakynret, CY ,,C. Kimument Oxpuacku™

PaxbT Ha mpoctarHata xie3a /PIDK/ e BaxeH Menuko-coruanet mpodieM He caMmo IpH
3acTapsBalllUTe MbXKe, HO U BCE 110-4€CTO B Milajia Bb3pacT. [lo nanHu Ha Bearapckus Hanuo-
HaJleH pakoB perucTbp PIDK e Hall-uecTo cpernaHoTo 310KauecTBEHO 3a00IBaHe CPE MbXKETE
B bbarapust ciien 3mokauecTBEHHTE TYMOPH Ha Ko)kara. ToBa IocTassi BEIIpOCa 3a paHHATa Jiha-
rHo3a Ha 3ab0omsBaneTo.B YauBepcurercka bomnuma ,,JlozeHen' cMe Bp3MpHENTH aTOPATHM 32
nuaraosa Ha PIIK, BkirroyBami 0oCHOBHHTE CTBIIKHM 332 OTKPHUBaHE U MpociensBaneto my. Ckpu-
HUHTBT 32 PTIK TpsiOBa a 3amouHe He MO-KbCHO OT 45 TI. BB3pacT, a Ipu (aMUIIHA aHaMHe3a 33
3a00JIsIBaHETO NOPpH HO-paHo. OCHOBEH J1a0OPaTOPEH MOKa3aTeN € IPOCTaTHUA clielU(HUICH aH-
tureH (IICA) — cBoOozieH U CBbp3aH, KAKTO U CbOTHOLIEHUETO MEXKAY TX. IIpu uHTepnperanu-
SITa BUHATH Ce B3eMa IO/l ChOOpaKeHUE U Bb3PACTOBHUTE PA3IHYHS B CTOMHOCTTA. JIMTUTATHUAT
pEeKTaleH nperie]] € OCHOBEH eJIeMEeHT Ha KIMHUYHaTa auarHoctuka Ha PITK karo ce ornensBar
pa3MepuTe, KOHCHCTEHIUATA, TOBBPXHOCTTA, HOABIKHOCTTA Ha PEKTAIHATa JIMTABUIIA M HAJIU-
que Ha O0e3HEHOCT NMpH nanmnarys. IIpu TpaHCPEeKTaIHOTO YATPa3ByKOBO M3CIIE/IBaHE CE Olle-
HSBAT pa3MEpUTE Ha pOCTarara, BbTPEIIHATa CTPYKTYpa U €BEHTYaJIHO B3MOXKHO [IPEeMHHAaBa-
HE U3BBH KallCyara KbM HHQIITPAIXs] Ha MEXypUYecTUTe JxJIe3H. bruomncusra mox ynTpasBykos
KOHTPOJI € CEeKTaHTHA , aK0 € HaJHIe CbMHEHHE 32 TyMOp Ce IPOBEXKAa IMOBTOPHA OHOIICHS C
B3eMaHe Ha MoBeye NMPoOH, T.H. carypanuoHnHa ouorcus. M3non3samMe U CbBpEMEHHUTE 00pa3Hi
METOJIU — SPEHO- MarHuTeH pe3oHanc (IMP), kommtorspHa Tomorpadus (KAT), ITET- ckenep
U KOCTHA CHMHTUTpadus 3a JEeTeKIHs, JOKaIU3alus, CTaAUpaHe U pecTaupaHe, OlEHKa Ha
e(eKTUBHOCTTA Ha 3a00JIIBAHETO B OCTAaThbYHU TYMOPHU MacH, KakTO 1 MOHUTOpUpAHE Ha Ipo-

* 3a kowmaxmu: J1-p Bopun [Terpos, Knnnuka no yponorus, ¥b ,,Jlozenen™,1407 Codusi,
yi1. ,,Ko3sx“ 1 Temn.: 02/9607756
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BEXXJaHaTa Teparus. Cna3BaHeTo Ha CTHIIKUTE OT aJITOpUTHhMa 3a IMarHo3a Ha PITK ocurypsBar
OCBCH L[oGpaTa U paHHa JUAarHOCTHKA, HO U IIPaBUJIHOTO CTaAUPAHC HA 3360J’I5{B3HCTO, HCETOBOTO
aICKBATHO U OIITUMAJIHO JICUCHUEC.

Boril Petrov. DIAGNOSTIC ALGORITHM FOR PROSTATE CANCER AT ‘LOZENETS’
UNIVERSITY HOSPITAL

The prostate cancer /PCA/ is a medical and social problem not only among ageing men,
but also, more and more often, among young men. According to data provided by the Bulgarian
national register of carcinoma incidence, PCA is the most common malignant disease among
Bulgarian men, second only to malignant skin tumors. This raises the issue of early diagnostic
screening of the disease. At “Lozenets” University Hospital we have adopted a diagnostic
algorithm for PCA screening including the mains steps for the detection and identification of
the disease, and its monitoring. Prostate cancer screening should begin no later that 45 years of
age, and in the event of history of the disease in the family — even earlier. The main laboratory
indicator is the prostate specific antigen (PSA) — free and protein bound, and the ratio between
the two types. When interpreting the results, the age differences in the values should always be
taken into consideration. The digital rectal examination is the basic component of the clinical
diagnostics of PCA, because during this examination the size, consistency, surface, mobility of
the rectal mucosa and the presence of pain during palpation are assessed. During the transrectal
ultrasound test, the size of the prostate, the internal structure and the possible spreading outside
the capsule engaging the vesicular glands. Biopsy under ultrasound control is sextant, and in
the event of suspicions of tumor, a second biopsy is performed and more samples are take, the
so called saturation biopsy We also use the modern methods of diagnostic imaging — MRI, CT,
PET scans and bone scintigraphy, to detect, localize, stage, re-stage, assess the efficiency of the
disease in the residual tumor cells, as well as to monitor the administered therapy. Observing
the steps of the diagnostic algorithm for prostate cancer ensures not only the good and early
diagnostics but also the correct staging of the disease and its adequate and optimal treatment.

Key words: prostate cancer, diagnostic.

YBOJI

PaxbT Ha mpocTarHara xie3a /PITK/ e BaykeH METUKOCOITHAICH XIIPOOIeM He
caMo TIpHW 3acTapsBalllTe MBXe, HO M BCe M0-4eCcTO B Miiaja Bh3pact. [lo manHM
Ha bearapckus HanmoHaneH paxkos peructsp PIDK e Hail-uecTo cpemanoro 310Ka-
YecTBEHO 3a00MsiBaHe cpell MbXKeTe B bbarapus cien 31moKkadecTBeHUTE TyMOPH Ha
kokata. ToBa oCTaBs BBIIPOCA 32 paHHATa JUarHo3a Ha 3a0ossBaHeTo.B HauanoTo
PSAKO MPOSABSABA CHMIITOMH M €1Ba B JIOKAJTHO HAIIPEIHAN CTaIui MOXKE J]a CE CTHUT-
HEe 70 MUKIIMOHHM CMYIIEHUS, MTOMOOHN Ha Te3W NpH JOoOpOoKauecTBEeHaTa Mpoc-
TaTHa xuneprpodus. B meracrazupan craauii 4yecto ce oOpbIlla BHUMAHUE €/1Ba
KOTaTO METaCcTa3uTe B KOCTUTE Npeau3BukBatT 0omku. CkpuHUHTBT 32 PIDK TpsiOBa
Jla 3all0YHE HE IMO-KbCHO OT 45 T. Bb3pacT, a npu paMuina anamHe3a 3a 3a0071s1Ba-
HEeTO JOpH Io-paHo. Jlnarnosara Ha MPOCTATHUS KapIIMHOM € KOMIUIEKCEH METOI,
KOWTO BKJIFOYBA OCBEH aHAMHE3a, 1a00paTOpHH M3CIeBaHus, (PH3UKAIEH Mperyie
n o0pazHu u3cienBanus. B Yausepcurercka bomnanmna ,,JIo3eHer cme Bb3mpuenn
CJIEIIHHSI aJTOPUTHM 3a AuarHo3a Ha PIDK /¢ur.1/:
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IMauuenT che:
- cemHenne 3a PILDK (IPH, IICA, TPY3)
- haMuIHA aHAMHe3a

- JKeJIAHHE 3a nperJjen

hd

UzscusaBaHe Ha manueHTa Hos npernex ciex 12
MEceLa
A 4
¥ NCA<4ng/ml
INCA JAPH TPY3
NCA>4ng/ml | CycnektHo | CycnekTHo
v l v v Herar. Pesyntat/
M3knouBaHe Ha Buoncua (6 npobu natepanHo) nog NCA<dng/ml
npocTaTur exorpadcki KOHTPOA M aHTMBMOTUK B
l Hosa 6uoncua cneg 6 mec./
( +)pesynrar ‘ HAma f0Ka3aH KapyuHOM ‘ eBEHTYa/HO CAaTypaLMOHHa
r 3
¥
Y
Jleuenue High Grade PIN nau Atypical Small Acinar

Proliferation(ASAP) uam nokaysaHe Ha MCA
WM HECLOTBETCTBME MEMAY XMCTONOTUA U
CTOWHOCT Ha MCA

@ur. 1. AnropuTbM 3a AUarHOCTUKA
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1. IIpocrarten cneuupuyen antured (IICA)

duznonornunoro 3Hadenre Ha IICA ce ocHOBaBa Ha BTEUHSIBAHETO HA CEMH-
HaJIHaTa IJia3Ma, OT KOATO € W30JIMpaH 3a mbpBU IbT mpe3 1971 r ot Hara et al.
(Hara M 1971; 25, 322.). Toit HEe ¢ TymMopcrienududeH, a caMo OpTraHo-, PECIeK-
THBHO THKAaHHO crienn(pHUeH eeMEeHT Ha CeMUHAIHATA I11a3Ma, KOWTO MOXKe J1a ce
n3Mepu B cepyMa. Bripeku cBosita ThkaHHa cnenuduaHocT [ICA ocBeH B mpoc-
Tarara ce OTKpUBA U B JIPYT'H ThKaHW — MPU HEOIUIa3MH Ha CIFOHUCHUTE HKIIC3H,
MIpH HAKOM SIMUHUKOBU TyMopH U ipu 70 % oT TymopuTe Ha rbpaara. 3HaYUTENHA
excrpecus obaue ce HaOmonasa camo npu PITK u kapiuHOM Ha reprara.

B cepyma IICA ce Hamupa B 1Be hopmu — cBoOOIHA U cBhp3aHa. [lo-romsmara
gact, B okoiio 90 %, e cBbp3aHa chC cienn(UIHH aHTHUIIPOTEa3H, a CBOOOIHATa
¢dpaxmust e npudmusutenHo 10 % ot HUBaTa Ha cepyMHUS aHTUTEH.

ITpu AIIX ce namupa nmoBuiieHa KoHueHTpanus Ha ceobonen [ICA, mokaro
MpY KapILMHOMUTE € HUcKa. Upe3 u3mepBaHe Ha cBoOoaHuUS 1 ToTtanHus [1CA u u3-
YHCIsIBaHE HA TSXHOTO CHOTHOIICHUE 3HAYUTEIHO Ce MOJ00psiBa cenu(puIHOCTTa
Ha croitHocTuTe Ha [ICA, T.H. ratio. Pepepentaute croitnoctn Ha I[ICA moka3sar
BB3pacToBa 3aBucuMocT (Taom.1):

Tab6auna 1. Cnenupuuny 3a Bb3pacTTa HOMUHAIHU CTOMHOCTH 3a ToTajeH cepyMeH [ICA
(Oesterling JE 1996: 345-346)

Bb3pacroBa rpyna (roquHu) I'panuyunu croitnoctu Ha IICA (ng/ml)
40 -49 0,0-2,5
50-59 0,0-3,5
60 — 69 0,0-4,5
70-179 0,0-6,5

2. lurutajHo pexkTajano usciaensane (APHN)

JIurnTanHUAT peKTaleH Npenie]] € OCHOBEH €JIEMEHT Ha KIIMHUYHATA JUarHo-
ctuka Ha PIDK. [Ipu nannanusita ce oleHsBaT:
— TOHyca Ha aHaJTHUs COUHKTEP
— HaJIM4re Ha XeMOPOHUJATHH U3MEHEHUS
amIynara Ha peKTymMa
— TIpocTarara: pasMepH, KOHCUCTEHIMS, IOBBPXHOCT, MOIBU>KHOCT Ha PEKTaI-
HaTa JMraBuia 1 0oe3HeHOCT Npy nanmnanus Heyroisemennte ceMeHHH Me-
Xypueta He Morar Ja ce nannupar (Hautmann R 1997: 65-66). [Ipu nannune
Ha KapIIMHOM Ha npocrarara npu JIPU ce Hanumga rpy0, HepaBeH Bb3ell, 3a
pasiuka OT enacTu4HaTa KOHCUCTEHIMs Tpy Hasimuue Ha 11X, ITannupanu-
ST Bb3€JI BUHATH Hajiara OMOTICHYHO n3ciensane. JudepeHuanto auaraoc-
THYHO C€ B3€MaT NPEIBUI XPOHUYHH Bb3IaJICHNs, MH(ApKTH HA IPOCTaTara,
KHACTH Ha MpocTarara u rpanynomaro3eH npocrarut (Wolff J 2004: 6-7). B
Pa3NUYHM TPOCTIEKTUBHM M3CJIEABAHUS UYBCTBHUTEIHOCTTA HAa pEKTaJIHaTa
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najmnamnus 3a MOCTaBIHEeTO Ha JIMarHo3a KapiMHOM Ha mpocrtarara € 69-92
%, cneuduunocrra e mexxay 48 u 89 % (Adolphs HD 1991: 735-740).

3. Tpancpekraiuen yarpa3Byk /TPY3/ u 6uoncus

3a TPaHCPEKTAIHUS YITPA3BYK CE U3MOJI3BAT CIICIIMAIHO IIPUTOJICHN KbM aHa-
TOMHMSTA YITPa3BYKOBU COH/IM 32 PEKTaJIHA aITMKAIMs. Te T03BOMIsBaT OCBEH TOY-
HO OmpeJelisiHe pa3MepUTe Ha MPOCTaTaTa, ChILO U OLICHKA Ha BbTPEIIHATA CTPYK-
Typa. [1o mpaBuiio KapIMHOMHHTE 0OIACTH ce M300pa3sBaT XUIOEXOTeHHO B CpaB-
HEHHE C ocTaHanara ThbkaH. OCBEH pa3MepuTe U pa3NpOCTPAaHEHUETO HA TyMopa
MOJXKE /1a Ce /1a/ie OTTOBOP Ha BBIIPOCA 32 BB3MOKHO IPEMHUHABAaHE M3BBH Karlcynara
KbM MHQUITpAIMs Ha MEXypUEeCTHTE JKIIC3H.

Buoncust nox yJTpa3ByKkoB KOHTPOJI

Karo cranmapren Meton 3a B3emMane Ha OnoncudeH marepuan B Yb ,, Jlozener™
CMe BB3IPUENN CEKTaHTHA OWOTICHS O] YATPa3ByKOB KOHTpOJ. OTpHUIIATEITHUSAT
pesyntar oT ouorncusTa He u3kmousa PTIJK, Taka de ako Bce olle € HAHIE ChM-
HEHHE 3a TYMOp TpsOBa Ja ce HampaBH MOBTOPHA OHOMICHS C B3eMaHE Ha MOBEYE
npodu, T.H. carypauuonna ouorncus. [Ipu Hesa ce Bzemar mexay 20 u 30 mpobu,
Karo ce oTkpuBar 10 50 % KapmuHOM IpH MalUEHTH, KOUTO ca KIaCH(PHUITUpaHU
KaTo CBOOOJHH OT TYMOP OT HPEAXOAHA OHOIICHS.

4. sinpenomaruuren pe3onanc (SIMP)

[pu crotinoctu Ha [TCA Han 20 ng/ml e ymecTHO nipoBexnanero Ha SIMP npe-
I IpOCTaTHaTa OMOIICUS ThH KaTo IYHKIUHUTE Ha MpocTaraTa Morar Ja Ipeans3-
BUKAaT MaJIKU XEMaTOMH B JKJIe3aTa, KOUTO Ja ObJaT HOrPEeIIHO MHTEPIPETHPAHH.
OcBeH TOBa METOIBT JlaBa MHOTO J0Opa HH(pOPMALHsl IO OTHOIIEHHE Pa3pocTpa-
HEHHe Ha TyMOpa U3BBH KallcylaTa Ha jkie3ara. 3aroa SIMP npesb3xoxna TPY3
KaKTO MO OTHOUIEHHWE Ha JETEeKLHUATa W JIOKalW3alusATa Ha TyMOpa, Taka U Mpu
oTpenenstHeTo Ha cTaaud. [locouennTe B mureparypara o-HOBU pe3yaTaTH 3a TO4d-
HocTTa ipu ctaaupanero Ha PIDK e ot 82 — 88 % cbc cermsuruBHOCT OT 80 — 95 %
u cnemuduyaHocT oT 82 — 93 % (Heuck A 2003: 464-473).

5. Komnrorpna akcuaiana tomorpagus (KAT)

KAT wuscnenBaHeTro HsiMa 3HaY€HUE 3a IPOTHOZMPAHETO HAa TMATOJIOTHYHUSA
CTaauii TIOpajX JIMIICBAIIOTO KOHTPACTHPaHE MEXAYy KapIUHOMHHUTE OTHHINA U
3apaBara npocrarHa ThkaH. KAT mMoxe na ObAe M3MON3BaH 3a MpeLeHKa Ha Che-
TOSIHUETO Ha JUM(HHUTE BH3JIM WM 3a HAINYKE HA MHOWITPAIMs HA MEPUIIPOC-
TaTHUTE CTPYKTYpH (m. levator ani, mMko4eH MeXyp, peKTyM) IPH BHCOKO PHCKOBU
nanueHTy cse croHoctr Ha IICA Hag 20 ng/ml u Gleason score Hanx 7, OTydeH
OT MpOCTaTHATa OMOTICHS.
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6. ITo3uTpon-emucuonna romorpadus (INET)

ITpu PITK ocnoBroto mpunoxenue Ha [IET e B komOunanus ¢ KAT (ITET/
KAT). Undpopmanusra ot Ta3u XUOpUIHA TEXHUKA 3HAUUTEIHO CE YBEIUYaBa IMo-
pamu Haciarsaneto Ha oOpasute Ha IIET ¢ Tesu Ha KAT. Ilpu PIDXK ce m3momssa
3a MOANOMAaraHe Ha IbPBUYHOTO CTaJUpaHe, pecTagupaHe, OLeHKa Ha e(EeKTUB-
HOCTTa Ha 3a00JI5IBAHETO B OCTaThbYHHU TyMOPHH MAacH, KAKTO 1 MOHMTOPHPaHE Ha
npoBexaanara tepamus (Weckesser M 2010: 169—177). Meronbt ce npuiara npu
MalMeHTH ¢ OMOXMMUYEH PeMNB, 32 H300pa3siBaHe Ha KOCTHU METacTa3y C MHO-
ro Bucoka gyBctButesnHocT (Tateishi U 2010: 523-531). Toii e meTox Ha u300p npu
TUTaHUpaHe Ha JTbYelIeUeHNE.

7. KocTHa cuuHTUrpadus

CkenerHara CHI/IHTI/IFpa(bI/I}ITa € UYBCTBUTCIHA TCXHHKA 3a JIOKA3BAHEC HA KOCT-
HU METACTa3u U 3HAYUTCIIHO MMPEBH3XO0XKIa UYBCTBUTCIHOCTTA HAa KOHBCHIIMOHAJI-
HUTE PCHTTCHOBU CHUMKMH. Tg uma OCHOBHO IIPUIJIIOKCHHUE TIPU MaOUCHTU C ou-
orcnyHo nokazaH PIDK u croiitnoctr Ha IICA Hax 20ng/ml.

Cna3BaHeTo Ha CTBIKHTE OT anropurhMa 3a nuarno3a Ha PIDK ocurypsar
OCBeH J00para U paHHa IMarHOCTUKA, HO ¥ MPaBWJIHOTO CTagupaHe Ha 3a00sBa-
HETO U HETOBOTO aAC€KBATHO U OIITUMAJIHO JICUCHHUC.
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CEITOIIVIACTUKA - OCHOBHA XUPYPI'NYHA
TEXHUKA ITPU OIIEPATUBHOTO JIEHEHUE
HA TATOJTOI'MYHUTE IMPOLHECHU HA HOCA 1 CUHYCHUTE

I[METKO KABAKUMEB*, AMMUTPUHA TOJOPOBA

Otnenenue o oropuHoIapuaToNorus — Yb , Jlozenen™,
Menunuackn @axiyter Ha CVY ,,C.Knmument Oxpuacku‘

CenromacTukara € eJHa OT Hali-4eCTUTE ONepaTHBHU HHTEPBEHLIMH B OTOPUHOJIAPHHTO-
JIOTUYHATA MPAKTHUKa, HO BCE MPEICTABIIsIBA CEPUO3HO MPEIU3BUKATEIICTBO 32 PEAUIIA XUPYP-
3u. Onepanusra MoXke a ObJie cCaMOCTOSTENIHA MIIH KAaToO YacT OT MTO-CJI0YKHA MHTEPBEHIMS Ha
OKOJIHUTE CTPYKTypu. OmrcaHa e KpaTka UCTOPUS Ha CENTOIUIACTHKATa KaKTO U OCHOBHUTE
METOAM Ha NpeAonepaTHBHA TUATHOCTHKA. XUPYPTUYHHUAT AOCTHI U ChbBPEMEHHHUTE Onepa-
TUBHHUTE TEXHHUKH 32 KOPUTHPAHETO Ha NeopMUpaHaTa HOCHA Mperpana ca CreuaiHo Ou-
canu. ToyHara mpegonepaTuBHa JUarHo3a Ha JeBHAIlMKATE BbB BPH3Ka C MMAaTOJOTUATA HA HO-
cau CBbP3aHHUTE OKOJIOHOCHH CHHYCH € BayKHa 3a ycIiexa Ha ornepanusaTa. IHTpaonepaTuBHOTO
W3II0JI3BaHE HAa €HIOCKONHM € MHOTO IOJIe3HO KaKTO 3a XUpPYypra, Taka M 3a o0ydyaBaHETO Ha
crenann3anTd. ChBpeMEHHATA TEXHUKA 32 CENTOIUIACTUKA BCUYKU €Tany — JOCTbII, pe3eK-
s, MOOMITM3AIMS, PETTO3UIS U PEKOHCTPYKIUS/ pukcanus e npeacraseHa. Hsaxou npodnemu
Ha nedopMupaHaTa HOCHA Mperpajaa ca CBbp3aHU C HEYCHEXUTE Ha IUIACTHYHUTE OIeparun
Ha HOCA, KaKTO U C TaTOJIOTUATA Ha OKOJIOHOCHUTE KYXHHH — CHHY3UT, HOCHA IIOJIMII032a U TY-
MOpPH Ha HOCa/CHHYCHUTE, eMCTaKCUC WIH PUHONHUKBOpes. Pasrienany ca ycaoKHEHHATA TIPH
CENTOIUIACTUKA C OIVIe]l TSXHATA IPEBEHLIUS U JIEUEHUE.

* Jlom. ITetko Kabakuues, nM, 3aBexnain Otneneane YHI bonectu, Vb Jlozenen, 1407 Co-
¢wust, yn. Kozsik 1, daxe: 029624771, ten: 029607352, mo6: 0888136366, pkabakch@gmail.com
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Petko Kabakchiev, Dimitrina Todorova. SEPTOPLASTY THE MAIN OTORHINOLA-
RYNGOLOGICAL PROCEDURES AS A TECHNIQUIE FOR TREATMNET OF PATHOLO-
GICAL PROCESSES IN THE NASAL CAVITY AND SINUSES

Septoplasty is one of the most frequently performed otorhinolaryngological procedures
which might be very challenging for many of the surgeons. Septoplasty can be performed
alone or as a part of a complex surgery of the related structures. A brief history of the surgery
and essentials of a complete diagnostic evaluation are outlined. The surgical approache and
contemporary techniques to the correction of a deviated septum are underlined. An accurate
preoperative diagnosis of pathologies of the septum in the context of the pathology of the
nasal cavity, pyramid and the related paranasal sinuses is essential for the success of surgery.
Intraoperative visualization through endoscope is very helpful for the surgeon and for the training
of the residents. The modern technique of septoplasty with the phases of approach, resection,
mobilization, repositioning and reconstruction/fixation is presented.

As particularly pathologies of the caudal septum are responsible for failures of nasal plastic
surgeries, some special problems of this region such as pathology of the sinuses — sinusitis
from a dental origin, polyposis and tumors of the sinunasal area, epistaxis or CSF leak. Finally,
complications of septoplasty are reviewed, with an emphasis on prevention and treatment

Key words: septoplasty, endoscopy of the nose, nasal polyps, complications of septoplasty

BbBEJIEHUE

3aTpyIHEHOTO HOCHO JMIIAaHE € €HA OT Hal-4eCTUTE OIUIAKBAHUS C KOUTO
MAIMEHTHUTE TOCEIIaBaT OTOPUHOIAPHUHTOIIOTHYHUTE KaOWHETH, M KOPEKIUATA Ha
HOCHaTa OOCTPYKIHS € €IHa OT Hal-4eCTO M3BHPIIBAHUTE XUPYPIHYHH HHTEP-
BEHIIMM B Ta3u ClENUaTHOCT. HIUKanuuTe 3a CENTOIUIACTUKA B ChbBPEMEHHHTE
MEIUIMHCKU pa30upaHus ca 3HaYUTETHO MPOMEHEHH, KaT0 OCBEH XUPYPrHYHOTO
JICUEHHUE Ha 3aTPyAHEHO HOCHO JUILIAHE, OTepalysaTa Hall 4eCTo € caMo eTarl OT:
e KOMIUIEKCHOTO €HAOCKOICKO XHPYPrHYHO JieYeHUE Mpu 3a00JsBaHUS Ha
CHHYCHTE — XpOHHYEH PHHOCHHY3HT C WIH 0€3 MOJINII03a;
e 3aIbIDKUTENEH eTan OT pUHOIIIACTHKATa ((yHKIIMOHATIHA W/WITH €CTETUYHA);
e EHIOCKOIICKOTO OTCTpaHsBaHE Ha JOOPOKAUYECTBEHHU U 3JI0KAYECTBEHHU TY-
MOPHH IPOLIECH;
e Tperupane Ha peHUANBHPAILN EMUCTAKCUCH;
e EHmOCKOICKa aHTPOCTOMHS MPH TIOCTaBsIHE Ha 3b0HM UMIUIAHTH U JICUCHHE
Ha CBBP3aHHUTE C TOBA YCIOKHEHUs (OpOoaHTpanHa GHUCTYIa U ONOHTOT€HEH
CUHY3HT);
e XUpypruyHOTO JICYCHNE Ha PUHOIUKBOPES;
e TperupaHeTo Ha HOCHUTE KOHXH.

KpaTka ucTropusi Ha CeNnTONJIACTHKATA

3a BpBU BT ONEpaIrys Ha HOca € ciomeHara B Ebers Papyrus, (dur. 1)
natupan okosio 1550 1. mpenu Xpuctoc. [1o-KbCHO €AUH IPEBEH MHIWUCKUA XHU-
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PYPT, 4eCTO IIUTHPAH KaTo ,,0ammara Ha xupypruara — Sushruta (500 ronuHn ipean
Xpucra), € Hanucal Ha CAHCKPUT MEAWLIUHCKH TEKCT BbPXY HOCHUTE ONepanuu
—Sushruta Sambhita.

Pur. 1

CrienuanHOTO MSCTO Ha JIedopMaluTe Ha HOCHUS CENTYM 3a IBbPBU M'BT
e ciomenaro ot SamuelQuelmatz nipe31757, karo TOW MpenopbyYBa €KETHEBHO
IpUTHCKaHEe Ha Ne(OpPMHPAaHUs ydacThK C LIeJI KOpUTHUpaHeTo My.B cpemnose-
koBHaTa OTOMaHCKa UMITEpHs OTIepalliyl Ha HOCA Ca M3BBPIIBAHU U OMUCAHU OT
W3BECTHHUS 3a BpeMeTo cu xupypr Serafeddin Sabuncuoglu(®ur. 2) (McDowell
1978:321-348).

®ur. 2
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B xpas Ha XIX Bek, ¢ HaBJIM3aHETO HA MECTHATA aHECTE3Us C KOKauH U T0J10-
OpsiBaHE Ha TEXHHKHUTE HAa XEMOCTa3a, Ce Pa3BUBAT PeIuila KJIOHOBE Ha XUPYPIH-
ara. B ceBpemenHara Menununa Francke Bosworth3a TbpBH BT OTAENS TOJISIMO
BHUMAHUEC HA 3aTPYAHCHOTO HOCHO AUIIAHE U HETOBOTO OIICPATUBHO JICUCHUEC, KATO
onucaHara oT Hero npe3 1881 omeparus — cenTomIacTHKa ChC CIENHUATHO MaJIKO
TpHOHYE (C KOETO OTCTpaHsBa cenTajiHara jAedopMalins 3aeJHO ¢ Ha/ieKalara
MYK03a)K0sITO Obp30 cTaBa efaHa oT Hai-nomymspauTe B CAILL. ITomoOHa TexHuKa,
C OTCTpaHsBaHE HA YYACTBIM OT XPYIISUTHHUS CeNTyM, npwiiara u Ephraim Ingals,
LIUTHPaH KaTo OCHOBOIIOJIOXKHMK Ha ChbBpEeMEHHara Xupyprusi Ha Hoca. (Hinderer
1971:1-20).

B naganoro va XX Bek (1902 u 1904 .) Otfo Freer, HapuuaH ,,TUrbpa‘ B
Uukaro u GustavKillian B T'epmaHus,onucBar T.Hap. ,,CyOMyKo3Ha PE3EKITH‘
(SMR),nmoBnuraiiku MyKO-TICSpUXOHIPHAITHN JIaMOa MPpean Pe3eKIHsITa Ha XPYIIIsI-
HU WIA KOCTHH Ne(DeKTH W 3ala3BailKy JOP3a]THO W KaymaimHO | ¢M WBUIM TOJ-
IbprKallld BhHIIHATA (popMa Ha AOJNHUTE JIBE TPETH Ha Hoca. Freer paspaborsa u
OCHOBHHMSI HA0Op C HHCTPYMEHTH, HEOOXOAMMHU 3a ollepanuure Ha Hoca. [lo-kbe-
HO Metzenbaum n PeernonpuHacaT 3a YChbBHPIICHCTBAHE HA OTEpaTUBHATA TEX-
nuka(Hinderer 1971:1-20), Ho enBa Maurice Cottlenipe3 meraeceTTe TOAWHN Ha
XX Bex (opmynHpa NpaKTHYHHUTE MPaBHJIa HA BEYe HapedeHara ,,CeNnTOoIIacTH-
ka“(Cottle 1948:403—-429).

OCHOBU HA CBbBPEMEHHATA CEIITOIIVIACTUKA

KoHcepBarnBHaTa CENTOINIACTHKA € ChXpaHsIBallla ThKAHNUTE ONlepaTHBHA TeX-
Huka. Criesr XeMUTpaHC(UKIIMOHHA WHITU3US U TIOBUTaHETO Ha MYKOTICPUXOH IPH-
QJIHA U MYKOTIEPHOCTATHH JamM0a OCPECTBOM JIOIHH, CPEIHHU U TOPHU CETATHU
TyHenu obiacTTa Ha AedopmanusiTa ce KOpUrupa ¢ MUHUMAaTHH pe3ekuuu. LlenTra
€ 3aI1a3BaHeTO Ha KOJIKOTO € BE3MO)KHO MTOBEUC KAPTHIIATHHO3HU M KOCTHHU Y4acTh-
IIM Ha HOCHATA Tperpajia, Karo 0CoOEHO IMAasIa € PE3eKIHUATa B yIaCThIIUTE KOH-
TO ca CTPYKTYpHO 3HAUMMH — KayJaliHaTa ¥ Jop3ajHa oOnacTé Ha centyma. MMa
OINKCaHU PEeINIa METOIU 32 PETO3ULIUs, MPOMsHA Ha (hopMara U PEKOHCTPYKITUS
Ha XpyIIsiia, ¢ OTNIe] peIyIIUPaHeTO Ha MOCTONEPAaTUBHUTE yCIokHeHus. Hases-
JIUTE HAMIOCJIETbK MUHIMAJTHO MHBa3UBHU €H]IOCKOIICKM METO/TH Ha JICUCHHE HAaMU-
paT MpUJIOKEHHE U B XUPYPTHUATA Ha HOCHATa Mperpajia, 0coOeHO MPpH HAIMYHE Ha
TOITBJTHATEITHA TIATOJIOTHS — XPOHWUYHH WM TYMOPHH IPOLIECH B HOCA W CHHYCHTE.
Bopemnute npuHATIUIN B OTIEPAITUITE CA KOHCEP8AMU3bM Y PEKOHCTNPYKYUSL.

Etnoaorus Ha jepopManiuuTe HA HOCHATA NMperpaaa

Enna ot mpuuunamTe 3a AedopMannuuTe Ha HOCHATa MPErpaja € HapyLIeHOTO
HapacTBaHE Ha CENTaJIHUs XPYIIsUT U BoMepa. Taka JIeko OTMECTBAaHE Ha Xpyllsia
OT HoAJIeXKaIlaTa IPEMaKCUla [0 BpeMe Ha HOPMAJIHO pakiaHe (II0 4ecTo Ipu
WHCTPYMEHTAIHO TOAIIOMOTHATO), KAKTO U BTPEYTEPUHHI MUKPOTPaBMH Ha HOCA
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(OT TIpUTHCKaHE OT PHhUMYKA WM ONHM3HAK), MOTaT Ja MPEAU3BUKAT AchOopMaIys
— W3KpHBSBAaHE Ha CENTyMa KbM YBPEICHATAa CTEHA Thil KaTo HEyBpeIeHATa JO0-
MHUHHpa 110 BpeMe Ha MO-KbCHHS pacTex. Ta3u XUIoTesa € MOoJKpeneHa oT JaHHU
CbIIOCTABAIIH MMOJIOKCHHUECTO Ha IJ1IaBaTa Ha IJI0a B MATKAaTa 1 110 BpEMC Ha paxiaa-
HETO C MO-KbCHU HAOMIONEHUS 3a TOcoKara Ha neopMaliis Ha HoCHaTa Mperpaja.

OcHoBHaTa MPUYHHA 33 CENTATHUTE JePOpMaIIMU OCTABaT TPABMHTE — OT paH-
HO JIETCTBO (KOTaTo YeCTO, HETNIS)KUPAHU OT POJUTEIUTE OCTABAT HEUATHOCTHUIIH-
paHM) 10 HampeaHaNaTa Bb3pacT. BB BCHUKH cily4an obade 3aTpyJAHEHOTO HOCHO
JUILIAHEe ce 33JbJI004aBa ¢ HalpeIBaHEeTO Ha Bb3pacTTa, 0COOCHO MpU HaJlUYue Ha
JOIIBIIHUTEIHU (aKTOpH (AJIeprHsl, HOIUII03a UAP).

B 3aBucuMocT oT HalpaBJICHUCTO U TOJICMUHATA HAa TpaBMaTU4HaTa Cujia CCII-
TaJHUTE XPYIISUT H KOCT ce (PpaKkTypHpar XOPU30HTAIHO WM BEPTHKAIHO, C €HA
WA MHOXXECTBO (PPAKTYPHU JIMHHUHU, C Bb3MOXKHOCTH ¥ 33 ()paKkTypa HA HOCHHUTE
KOCTH W MEPIICHIUKYIIAPHATA TUIACTHHKA Ha €TMOHMIATHATA KOCT (TIPY 3HAYUTEITHU
TpPaBMH ca 3acArar U JpyTu JHUIEBO-4epenHu kocTh). OOMKHOBEHO Hail-n3pas3eHa
€ Ile(bOpMaLII/IHTa Ha IpaHulara MEXAy Xpylld/HaTa U KOCTHA 4YaCT Ha HOCHATa
nperpaja, Kato MOCISANIIUTE 3a AUNIAHETO ca MIO-TEXKKHU KOTaTo uMa U Jialeparun
Ha HOCHAaTa MyKO3a.

3Ha4uMoOCT HA npodaema

3arpyaHEHOTO HOCHO JUIIIaHE € MHOTO YECTO OIUIAKBaHE OT CTpaHa Ha Mallu-
eHTuTe. UNCTO CTAaTUCTHYECKH OTUIAaKBAHETO, JBJDKAINO ce Ha JedopMupaHa HoC-
Ha mperpana, ce cpema B 33% ot Bcuuku nanueHTH (Vainio-Mattila 1974:1-48).
KimHn4YHO 3HaYMMU OIUIaKBaHMSI, HaJaramy OnepaTHUBHO JIeUeHue, uMar 26% ot
MMalMEHTUTE B TOBA U3CJIEABAHE.

dusuoaorus

Hocnara nperpana, usrpaaeHa oT XpyluisiiHa ¥ KOCTHa KOHCTPYKLHUS U TOKPH-
Ta C IEPUXOHAPUYM, IEPUOCTEYM U TUIIMYHA HOCHA MYK03a, € OCHOBHMS KOMIIO-
HEHT, OCUTYpsIBall IsTI0CTHAaTa (hopMa Ha HOca, HOAKPETsIIa HOCHUS 1op3yM. ToBa
ce oTHacg 0co0eHO 3a BbpXa Ha HOca U KomyMmednara. Exactuunara poiist Ha centyma
KaTo HaMaJsBall TpaBMara BbpXYy 4YepernHaTa KyXuHa MpH (POHTAIHU TPaBMH €
(axT, KoiiTo OOsICHSIBA U CTPYKTypara Ha CENTyMa- MOYTH U3ISUIO XPYLsUICH TPU
HOBOPOACHUTE M MAJIKUTE Jella, TOCTENIEHHO BKOCTABAII] C Bh3pacTTa.

Enna ot cpuiecTBeHUTe QYHKIMH Ha CENTYyMa € Pa3JelICHUETO U HACOUBAaHETO
Ha Bb3AYLIHUTE MIOTOLM B HOCHUTE KyXHHH; TOBA € B OCHOBATa M HA HA30-IyJIMO-
HAJIHUTE U Ha30-KapIuaTHUTE pediIeKcH, KaTo HapyIlaBaHETO UM MOXeE J1a PeAn3-
BHKA CEPHO3HH OIIAKBAHUS MPH MAllMEHTHUTE (3ayX U yCelaHe 3a HEJAOCTHUT Ha
KHCJIOpPOZ, €KCTPAacCUCTOJIM M apUTMUs, NMPOMsSHA B KpBBHOTO Haydrane). Tesu
MPOIIECH Ce€ OMpPEAETAT U OT (DYHKIUATA HA HOCHATa Kjlara — CEeYeHHeTO/TUIoIIa
U BI'bJIa MEXAY XPyIIsIHaTa HOCHA MPerpaja U jJarepalHara HOCHA CTeHa Ha HU-
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BOTO Ha TIPEJHMS TTOJIFOC Ha JI0JIHAaTa HOCHA KoHxa. Besika nedopmarms B Tazn 06-
JaCT, ONpe/ieNsiHa Hali-4eCcTO OT CeNTaIHU Ae(hOpPMAIINH, TIPOMEHS CTPYKTypaTa Ha
KJIarnaTa v He T03BoJIsiBa O()OPMSIHETO U MPAaBUIIHOTO HACOYBAHE HA JJAMUHAPHHUTE
BB3AYIIHU MOTOUXW B HOCHHUTC KYXHMHH U XOHOOBE. Ot cBos CTpaHa Ta3u IpOMAHa
BOJIU 00 IMMPOMCHU B IMHAMUKATa Ha Bb3AyXa U CY6CKTI/IBHOTO 3a MagueHTa 4YyBCTBO
3a TBIHOLIEHHO IWIIaHe (HOCHO), @ OTTaM U CyOEeKTHBHOTO ycellaHe 3a 00CTpyK-
M Ha HOCA WJIM €HA OT HETOBHTE MOJIOBMHH. Bce omie He 1oTaM yCTaHOBEHH,
Te3u (aKTH TOBOPST 32 HAJMYHE Ha CIENU(UYHHN PEHeNTOPHH KIETKA B HOCHATa
MYKO03a, pearupaliy Ha CKOpOCTTa U HaJsITaHETO Ha Bh3AyIIHUTE notoud ( Leong
2010:139-45).

Haroduznonorus

XpylupsurbT Ha HOCHAaTa Iperpajia OCUrypsiBa CTPYKTypHa OIOpa Ha Ijsuiata
HOCHa THpaMujaa OJjarolapeHue Ha M3pa3eHaTa CH eJacTUYHOCT- TOW MOXe Jia
abcopOupa 3HauMTENIHA cHya 0e3 Aa Obae GpakTypupaH U TpaitHO medopMupaH.
Koraro obaue mpuiokeHata CWiia MPEBUIIM HEroBata OMOMEXaHHYHA KPUTHYHA
TOYKa, TOH ce (paKkTypupa.

OOUKHOBEHO CENTAJHUAT XPYIISI € TpaB, MOPaay BhTPEITHATE CHIN Ha Ha-
npsiraHe, KOMTO ce OanaHcupar paBHOMEpHO. TpaBMara OOMKHOBEHO NpPEAM3BUKBA
ACHMETPUYHO YBPEKJaHEe Ha XPYIIsia, B PE3ylTar Ha KOETO eJHaTa My CTpaHa
3armovBa Jia JOMUHUPA HaJI Ipyrara, KaTo JOMHHUPAHETO Ce M3pa3sBa B H3pa3eHO
CBpBbX-HAapacTBaHe, B CPAaBHCHUE C KOHTpalarepanHara crpaHna. Jlegopmarusra,
MoJTyYeHa B pe3yTar Ha TOBa, € C KOHBEKCUTET MOKa3Balll IOMUHUPAIIUS HAYWH Ha
HapacTBaHe. ToBa OOMKHOBEHO € MIICHIaTepaliHaTa Ha TpaBMara CTpaHa.

lonemuHara Ha HeoOXoMMAaTa Ja Mpenu3BrKa AedopMalus Ha HOCHATa Tpe-
rpajia TpaBMaTU4Ha CHja € 0OpaTHO MPOIOPIMOHAIHA Ha Bbh3PACTTa HA YOBEKA.
B nerckara Bp3pact, 0cOOCHO B TOJMHUTE Ha U3PAa3eHO HAPACTBAHE HA JIUIICBUS
4eper, JOpU HE3HAYMTENIHA TPaBMa Ha HOCA MOXE Ja MPEIU3BHKA €AHOCTPAHHU
MUKPO(PaKTypH, KOUTO HMAT TEKKU MOCIEANLIN BbPXY YYaCTBIIUTE HA pacTeka u
BBPXY ISUIOCTHOTO HAPACTBAHE HA CENTYMa.

CumMmnTomMu cBbp3aHu ¢ AedopMannsaTa HA HOCHATA Mperpajaa

e YcemaHe 3a 3aIyIleH HOC U TPYAHO AWIIaHe TIpe3 HOca — C WK 0e3 CEKpeTH
OT HOCa;

o (CruyaHe Ha CEKpeT OT Ha3o(papuHKca;

XbpKaHe N0 BpeMe Ha ChH C WM 0e3 CUMIITOMHU Ha OOCTPYKTHBHA ChHHA

arHes;

I'maBoGonne — HanpeskeHue B 00JIaCTTa Ha JIMIEBUS Yeperl, O0JIKa;

Cekpery OT HOCA U TIPOMSHA B I[BETA U KOHCUCTEHIIMATA HA HOCHUTE CEKPETH;

PenmauBupaiiiy oCTpyu pUHOCHHY3UTH;

PenmuBupaiiy enucrakcucy;
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Hapymeno o0oHsIHIE H/WITH BKYC;

[IponbIKUTENHN OIUTAKBAHUSL OT CTHYAILU CE CEKPETH (IIPOXBIIKUTEIHU
XpeMH);

BrnomiaBane Ha cMMITOMUTE MPU NALMEHTH C OPOHXHMAIHA acTMa,
BromaBane Ha CUMITOMHTE TIPY MAIIMEHTH C aJepriuueH pUHOCHHY3UT;
Hedopmanus (ecteTnyHa) Ha BHHIITHASA HOC.

2!ng]gepeﬂuna.ﬂﬂa AUArH03a HA XPOHUYHATA HOCHA OﬁCT[!!K!!l/Iﬂ

Aneprusi — aneprudeH pUuHUT, MEIUKaMEHTO3EH PUHUT;

Bpoznenu mandopmannu — enuedanonene, NiMoMa, Teparoma;
EnnokpuHHM — OpeMEHHOCT, XUIIOTHPOUAN3bM, IbpBHYHa (m. Addison),
BTOpUYHA (TYyMOp Ha XuWmnogu3ara) WIM TpeTHUYHA(HEIOCTATHYHOCT Ha
AKTX) anpenanuHoBa HHCY(DUIMEHIHS, KOHTPAIICTITUBHU TaOlCTKH;
BrananurenHa — monumo3a, XpOHUIEH pUHOCUHY3UT, XHIIEPTPOQHsl Ha Ha-
30-(hapuHTeaTHaTa TOH3HIIA;

Heomnactinuna — 1o6poKavecTBEHH MIIH 31I0Ka4eCTBEHH TyMOPH Ha Hoca (1
CHHYCHTE);

MexannuHa — AeopMalys Ha HOCHaTa Iperpasa, KoJ arc Ha HOCHaTa KJia-
na, XUMnepTpous Ha HOCHUTE KOHXH, yXK/I0 TS0, XOaHAIHA aTPE3Hs;
SITpOreHHU — CHHEXHH, XUITeP-Pe3eKIHs — arpoduueH PHHUT, iepdopars
Ha HOCHATa Iperpaja, CBPbX-CTECHABAHE OT OCTEOTOMHH.

2!nam03a

Anamuecmuunu danny. OTIIaKBaHUATA OT €JHOCTPAHHA WJIH JIByCTpaHHA
HOCHA OOCTpPYKITHUS, ICHEM U HOIIIEM, OOMKHOBEHO C€ ChITBTCTBAT OT JaHHU
3a 4YeCTH PUHOCHMHY3UTH, YIIOPUTO CTUYaHE Ha CEKpeT OT Ha3zo(apHHKca,
IBIITO TPOIBIKABAIINA XPEMH, XbPKaHe 0 BpeMe Ha ChH M CHHIPOM Ha
cpHHA anHest (OSAS), anepruynu npossu. Oniepaiiil Ha HOca B MUHAJIOTO
— KO3METHYHHM WX (QyHKIIMOHAJIHH, TPSAOBa Ja HACOYBAT KbM BBH3MOKHH
CHUHEXUH, CTECHSIBaHE HA HOCHUTE XOJIOBE, JIMIICA HAa CENTaJeH XPYIIsl U
nepdopanuy Ha cenTyma, CHHOHa3aJIHa MTOINIT03a. YecTH ca U MalueHTHTe
C MeIUKaMeHTO3eH (JIOKaJHH JIEKOHTeCTaHTH) PHUHUT, BB3MOXKHO € U YB-
peXIaHe Ha HOCHHUTE CTPYKTYpPH OT yHoTpeOa Ha HapKOTHYHH BeELIecTBa
(KOKauH U JIp.), XpOHUYHOTO MPHIJIOKEHNE Ha €CTPOTeHH (ITPOTHUBO3aYaThy-
HU MEIMKAMEHTH) WIH aHTUXUIIEPTCH3UBHA OeTa-0IoKepH.

Punockonus. Beripexu ue HAKou AeopManny — Ha HOCHaTa KoJyMesa WiTH
BBHIITHUS HOC, JAaBaT MpeAcTaBa U 3a AeQopMaluuTe Ha HOCHHS CETITYM,
NpeAHaTa pUHOCKOIHUS € OT OINpEAesIsIo 3HAaYCHUE 3a TIOCTaBsIHE Ha Jua-
THO3aTa, KaKTO M 3a IUIAHUPAHETO Ha €BEHTYyaJlHa ONepaTHBHA KOPEKLMS.
PunockomusiTa ce nMpaBu 3aIBIKUTEITHO C JEKOHTECTaHT M JIOKaJHa aHec-
Te3Ms1, KaTO BHUMATEITHO Ce OTOeIA3Ba BCsAKa AehopMaItis, XUnepTpodus,
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nedext, cpacTBaHe B 00JIaCTTa Ha CENTyMa, HOCHUTE XOZI0BE U JIaTepaiHara
CTEHa Ha Hoca.

Enoockonus na noca. To3u MeTon, HaBJIA3bI Bede IBJIHOLCHHO B U3CIIE/-
BaHUSTA, IPOBEACH C JEKOHTECTAHT U JIOKaJHa aHECTE3Us 1aBa HEBEPO-
STHU Bb3MOKHOCTH 32 OTKPUBAHE Ha JIETaliJIN OT MAaTOJIOTHYHUTE ITPOMe-
HU, 0COOEHO B MPOYYBAHETO HA OCTEOMEATATHHS KOMIUJIEKC Ha CPEIHHS
HOCEH XO[, 3aJHUTE y4acTbLl Ha HOCHUTE KyXUHHU, TYMOPHUTE 00pa3sy-
BaHUS OT Pa3IMYHO €CTECTBO U XPOHUYHHUTE MPOLECHU — KbPBEHETO OT
HOCa, CHHYHAa3aJHaTa IOJHMII03a, PUHOJIMKBOPEATa — TpaBMaTHYHa WIIH
crioHTaHHa. M3noia3BaHuTe ONTUKH ca 4 1 2.8 MM €HJJOCKOIH, C pa3iIny-
HU BITH Ha moneTto — 0°, 30°, 45° u 70°. EngockonusTa, Npyu HATU4IUE U
Ha BHJICOKaAMepa U MOHHUTOp, JaBa Bb3MOXXHOCT 3a JIOKyMEHTHPaHe Ha
HaXoJKaTa, KaKTO U 3a IEMOHCTPUpPAHE Ha ChIIECTBYyBaIIUTE IPoOIeMH
Ha camusl MaLueHT.

Obpasua ouaenocmuxa. OOUKHOBEHUTE pEHTTeHOrpaduu OTAaBHA HE
JOTIPUHACAT 32 TOYHATA JUArHo3a, 0COOCHO KOraTo OCBEH JeopMupa-
HUS CENTYM € HaJIUIIEC U JIOTBJIHUTEIHA MaTOJIOTHA Ha OKOJIOHOCHUTE CH-
HycH. JlonbIHUTENHO (PAKTHT, 4Ye KOMITIOTHPHUTE M3CIICIBAHHS HABIH3AT
B IIPAKTHKAaTa MaCOBO HABCIKB/E, BOAU 10 IOHMWKABAHE Ha KPUTEPUUTE 3a
IPOBEXKIAHETO Ha JOOPH KOHBEHIIMOHAIHM peHTreHorpaduu. KommroTsp-
Hara Tomorpadus (CT) HanpaBeHa Ha CbBpEMEHEH anapaT ChbC ChOTBETHH
nporpamu OT HOATOTBEHH CIIEUUATHCTH, AaBa HEBEPOSTHH Bb3MOKHOCTH
3a TUarHOCTHKATa, a ¥ 3 TUIAHUPAHETO Ha JICYCHUETO, IPAKTHYECKU MPH
BCUYKH BUJIOBE MATOJOTMYHH MPOIECH B 00JacTTa Ha HOCA, CHHYCHUTE,
nunesus depen. I[lopaau ¢dakra, ye OCHOBHHTE CTPYKTYypHU Ha depemna ca
KOCTHH, AIpeHO-MarHUTHUAT pe3oHanc(MRI) Hamupa MscTo camo B omn-
peneneHu ciydyau, OCHOBHO IIPH CbMHEHUS 32 BTPEUEPEHO WM BBTpPe-
OpOUTHO HABIM3aHE Ha IPOLECH — TYMOPHH WJIH TIOJIMIIO3HU, KAKTO U MIPH
OTIpEeNEITHETO Ha ONPENEICH TUIl MEKOThKaHHa ITaTOJIOTHsL.
Dyukyuonanna ouaeHocmuxa. Penniia MeTonu ca OMUCaH! U C€ M3MOI3BaT
32 IPaKTUYECKO U3CJIEABAHE Ha IPOXOIUMOCTTA Ha HOCA, HO Hali- pa3npoc-
TpaHEHH B MPaKTHKaTa ca aKyCTHYHATa PUHOMETPHS U MpegHara U 3aaHa
puHomMaHoMeTpusi. Hanpearbka Ha TeXHOJOTHATA HA aKyCTHYHATa pUHOME-
TpHS ONPEAEICHO HAJIOKK M3CIIEBAHETO KaTO BOJEIIO, C HETOBOTO JIECHO
Y TOYHO M3ITBJIHEHHE, KAKTO U C KPAaTKOCTTa Ha TeCTa JaBalla Bb3MOKHOCT
JIOPH M3TOJI3BaHETO My TIipH Jieria. OcoOeHO MOKa3aTeNTHO € U MPUIIOKEHHe-
TO Ha aKyCTHYHATa PUHOMETPUS IIPU MATOJIOTUsS] B KpUTHUYHATa 001acT Ha
HocHara kiamna (®Pur.3) u mHazodapunkca (Clement 2014 :2617-25).
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® Aﬂepewzoeutmo uscneosate. I/I3CHCI[B3HCTO Ha MagueHTUTE, CTpajgaliu OT

3aTPyIHEHO HOCHO JUINIaHe, HEMPEeMEHHO TpsiOBa Aa Obe MPHIPYKEHO U
C M3CJeNBaHe OT aJeproJior 3a HAJIMYKeE Ha HIKAKHB BUJ AJIEPTUYHH PEak-
UM C KOXKHU CKapU(PHUKAIMOHHH M KPBBHU TECTOBE. AOCONIOTHO TpsOBa
Jla ce 3Hae, Yye aJIepruuyHuTe MPOMEHU Ha HOCHATa JIMTaBUIlA HE Morar Ja
6T>IlaT KOpurupanu € OII€paTuBHU MHTCPBCHIMU, KOJIKOTO 1 CbBPEMCHHU a
ca Te. XUpypruaHoTO JieueHHe € OMIIO U CH 0CTaBa CUMIITOMAaTHIHO, a HE
etronornyHo. ChBpeMeHHUTE 1 OBbACIN BapHaHTH Ha UMYyHOIIPEBEHITHATA
Y IMYHOTEPAITUATA Ca ONPEACIISIIN MTPH MAIUEHTH C OIIpe/IeIIeHa alepTusl.
Enun BapuaHT e aneprusita, OpuapyKeHa ¢ HOCHA IOJIMII03a, KOraTo XU-
PYPTHYHOTO €HJIOCKOIICKO OTCTPaHsIBaHE Ha OOCTPYKTHUPAIIUTE IOJIUIHU H
MOJIMIIO3HO JeOpMUpaHa JIUTaBHIA TIOMAraT 3a MOo-HaTaThUIHOTO JIOKAIHO
KOHCEPBAaTUBHO JICUCHHE.

HHQ!HK&!!HI/I 34 XMPDYPIrUuiHa KOPEKIIUA HA HOCHATA Iperpajia

1. CenTonjiacTHKa KaTo CaMOCTOSITETHA onepanus

OmnakBaHMATa Ha NAaUCHTUTE OT LCJIOrOAUIIHO JCHOHOUIHO 3aIlyllIBaHC Ha
HOCa 1 3aTPyAHCHO HOCHO AWIIAHE — C UJIN 6e3 CCKPETH OT HOCA, YECTOTO CTUYAHE
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Ha CEeKpeT OT Ha3o(apuHKca, XbPKAaHETO MO BPEME Ha ChH C WUIH 0€3 CUMITTOMH Ha
00CTpYKTHMBHA CHHHA allHEsl M YECTUTE TIIaBOOONMS U HallpekeHHe B 00JacTTa Ha
JUIICBHUS Yeper, MPH JIHIcaTa Ha e(eKT OT KPaTKOTPaHHU MPUIOKEHUS HA HOC-
HU JEKOHI'€CCTAHTHU UJIU JIOKAJIHU KOpTI/IKOCTCpOI/IHI/I ca Haﬁ-‘{CCTHTe HWHAWKAIUU 3a
omepaTUBHATA KOPEKIIMS Ha HOCHATa Iperpana. Te3u oriakBaHus, MOAKPEIICHA OT
obexTrBHATa Haxonka mpu puHOockomus U CT u3cimenBaHe, JaBaT OCHOBAHHE 3a
CBOEBpEMEHHA IUIaHupaHa (PyHKIIMOHATHA KOHCEPBATUBHA CENTOIUIACTHKA.

®ur. 4. CT ob6paz Ha nedopmarus
(xpucTa) Ha HOCHATa Mperpaja Ha JsICHO
¢ OnoKupaHe Ha OCTHOMEATaJHUsSI KOM-
IUIEKC — MPUYMHA 32 XUTOAaepalus Ha
JCCHUSI MaKCUJIapeH CHHYC; KOMIIEHCa-
TOpHA XUIEePTPOQHs Ha JIEBUTE JONHA H
cpenHa HOCHH KOHXH.

®@ur. 5. Ennockoricku odpa3 Ha aedop-
ManusTa (KpUcTa) Ha HOCHATa mperpaja
Ha JSICHO

Ennockorickara cenrormnactuka, ¢ momornra Ha 0° u 30° puruaHu €HI0CKO-
M, OCBEH YJIECHEHHUE B Tpolieca Ha 0OyueHHUe, TI03BOJISABA MMO-ACTAlIHA OlICHKA U
MO-TIPEIU3HA PE3eKIIMs HAa MUHUMAITHHA ()parMeHTH OT HOCHATA TPEerpaia, v Mo Ta3u
MPUYMHA HABJIN3a BCE MO-IITHUPOKO MPH ONEPATUBHUTE KOPEKIIMH, 0COOSHO KOraTo ce
HaJiaraT B 3aJIHUTE OTJACIH Ha centyma. EHocKomusATa onpeneneHo MmoamoMara u
MPOCJIC/ISIBAHETO HA MAIIMEHTUTE B ciienoneparuBuus nepuona (Hwang 1999:678-82).
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2. CenTonJIacTHKATA € 3aAbJKUTENEH eTAll B ONePATUBHOTO JeYeHue
HA XPOHUYHHUSA PUHOCHUHY3UT C IIOJIMII03A

®ur. 6. CT- nedopmupaH HOCEH CENTYM U
XPOHMYEH PUHOCHHY3HUT C MOJIHII032

®@ur. 7. Exnockoncku obpa3 npu xpo-
HUYEH PHHOCHHY3UT M CHHyHa3allHa
nosumo3a (—)

AOCONIOTHO 3aIBJIKUTEIIHO € OTIEPATUBHOTO JICYCHUE HAa XPOHUYHUS PUHO-
CHUHY3UT Jia ObJic KOMIUICKCHO— €HJOCKOICKO OTCTpaHsIBaHE HA €HIOHA3aJIHaTa
nosiniio3a (¢pur.7), eHAO0CKOIICKa aHTPOCTOMHS C Pa3lIMPEHUE Ha €CTECTBEHUS
OTBOp Ha MaKCWJIAPHUS CUHYC, PEHa U 3aHa €eTMOUJEKTOMHS, KaTO OCBEH T10-
JTUTIO3HUTE MacH ce OTCTpaHSIBA M XPOHHYHO NMPOMEHEHATa HEMBIHOIEHHA MY-
K032 Ha Hoca 1 cuHycute. OOeMbT Ha TIOYUCTBAHE HA OKOJIOHOCHUTE KYXUHU Ce
OIpe/eNis OT Pa3NpOCTPAHCHUETO Ha MPOIeca, KAaTO OCHOBHA 111 € OCUTYPSIBAHE
IIOOBP CIIEONEPAaTUBEH PCHAX Ha CHHYCHUTE KbM HOCHUTE XOJIOBE U 3alla3BaHe
Ha HOpMaJiHO (YHKIMOHMpaIlara JuraBuia.Pequiia aBropu onpeneisT eaHo-
eTamHaTa eHIOCKOIICKa OTepaIus, BKIIOYBAIA M CeNTOILUIaCTHKA, KaTO YCIOBHE
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3a MO-Ps/IKO HaJIarally ce PeBU3HH Ha IMALUEHTH C XPOHWYECH PUHOCHHY3HUT U I10-
mumno3a (Chang 2014:700-7058). KommtorspHata ToMorpadus onpenesns ChIio
obema Ha omepanusiTa — OoT GUr.6 ce BIKAA, Y€ OTCTPAHSBAHETO HA MOJHUIIUTE
OT HOCa ¥ CUHYCHTE NIPU MpeaxoHa onepanus 6e3 KOpeKIHs Ha HOCHHUS CEITyM
BOJM 710 HOBO OJIOKMpPaHEe Ha OCTEOMEATaHUsI KOMIUIEKC U CKOPOILIEH PELUIuB
Ha npoueca. CenTomacTukara TpsiOBa ja € 3abJDKUTENICH eTall OT IMOBTOpHATa
SHJIOCKOIICKA OIepaIHs.

3. CenTonjacrukara e 3aabJ:kuTtesien eran npu Caldwell-L.uc-ome-
A

Maxkap u B penku ciny4au, HO onepanusata Ha Caldwell-Luc npu makcumap-
HH CHHY3HUTH BCE OILIIE Ce NPHiIara oT HAKOU XUPYP3H IPH OIIPEIEIICHH MalueHTH.
Hckame crieruanHo /1a OTOENEXUM, Ye TasH MPOLeaypa, OCBEH 3HAYUTEITHUTE CH
MOCTOIIEPAaTHBHU NPOOIEMH, HE MOXE CaMOCTOATENHO Ja pelin mpolieMure Ha
OoJIHUSI CHHYC— TIPU HAW4Ke Ha AeopMupaHa HOCHA MPerpaja CenToIIacTUKaTa
TpsiOBa 1a ObJe YacT OT omnepanusiTa.

®ur. 8. CT Ha mamueHT ciex omepanus Ha
Caldwell-Luc, kato neBuanusaTa Ha CenTyma U
OJOKHpaHETO Ha OCTHOMEATAaHUS KOMILIIEKC
BOJIH JI0 PELIMIMBUPALIH OTIAKBAHHSL.

®ur. 9. CT-peKoHCTPYKLUS Ha ChIIHA HALUEHT,
C SICHO BHMMAara JeBHAIS Ha CeNTyMa U nede-
KTa Ha MpeJHaTa CTeHa Ha MaKCUJIApHHS CHHYC
B JISICHO
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4. CenTonjaacTUKaTa KaTo OCHOBHA Nnpouenypa npyu TpeTupatneTo Ha

HOCHUTEC KOHXH

OmnpenensiHeTo Ha obeMa Ha eHa XUPYPruyHa UHTEPBEHIHS 3aBHCH HE CaMo
OT CBIIECTBOTO Ha OIpeesIeHa MaTOIOTHs, HO 1 OT CTENeHTa Ha MOATOTOBKA Ha XH-
pypra, u3mbJIHABAI oneparuaTa. [1o Ta3u npuurHa B peAnlia Ciiydan Ha 3aTpyiHe-
HO HOCHO JTUIIIaHE OTIEPaTOPHUTE TPETUPAT EAMHCTBEHO XUMEPTPO(dUsATa HA TOTHUTE
HOCHHU KOHXM — TEXHHKaTa € OTHOCHUTEITHO JIECHATa W MIMa MaJIKO [TOCTOIIEPaTHBHU
ycnoxxkHeHus. Vickame 1a momuepraeM, 4e OnepaTHBHOTO JICYEHUE Ha 3aTPyAHEHOTO
HOCHO JIMIIIaHe Hajlara KOMIUIEKCEH MOAXO0/, KbM BCEKH AETaiijl OT NaToJIOTHsATa — He
caMo OTJeJTHUTE KOHXH, a M HOCHATa Iperpaja, KoaTo cama 1o cebe Cu e Ipearnoc-
TaBKa 3a MpoOIEeMUTE C JIaTepalHUTe CTeHH Ha Hoca. [1o To3u HauMH cenToriacTu-
Kata Ou TpsOBaso Ja OBJe BOJEINA, a TPETHPAHETO Ha KOHXUTE — BTOPHYHA MaHH-
Myl — OT JIaTepar3alisITa M, CyOMyKO3HaTa TUaTepMusl, paanoPpeKBeHTHATA
XHUpYyprusi U cyOMyKO3HOTO Tpetupane ¢ meiBbp (Ercan 2014:281-6).

OnepaTHBHOTO TPETHPAHE Ha MATOJIOTUYHO MPOMEHEHH CPEAHN HOCHHU PAKOBH-
HU — KOHXa OyJ103a Hali-uecTo, pa3auyHu JAedopMmaliuu, Hajlara rmo-BHUMATEIIeH MOoJI-
XOJ1, C YACTHYHA PE3EKIHS Ha OTIENHH PparMeHTH 1 Hajlara eHIO0CKOIICKa XUPYPrHS.

®ur. 10. CT Ha nauMeHTKa CbhC 3HAYMUTEIIHA
nedopmanust Ha centyma u Concha bullosa,
HaJlaraimy eJIHOBPEMEHHO TpeTHpaHe Ha JBa-
Ta mpobOieMa (IIPaKTHYECKH TPU- Hajlara ce |
€HIIOCKOTICKa aHTPOCTOMHSI B AACHO, HOpaad
OJIOKa)ka Ha OCTHOMEATAIHUsI KOMIUIEKC U XH-
nepTpodus Ha MyKo3aTa Ha JIECHHUS MSKCHIIapEeH
CHHYC)

®@ur. 11. Yactuuao pesenupana-
Ta JarepajHa CTeHa Ha Oylo3Ha-
Ta KOHXa MPH ChIAaTa MAIMEHT-
Ka, TPH KOATO CENTOIUIACTHUKATA
CaMOCTOSITENIHO, JOPU 3aeTHO C
aHTPOCTOMHS, HE OW Moria aa
peumn mpobiemMa ChC 3aTpyIaHe-
HOTO HOCHO JIUILIAHE.
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5. CenTonnaCTnKaTa,saeg!Ho C CHAOCKOIICKATA AHTPOCTOMUSNA, KATO

OCHOBHA IPOLEIVPANPH JieYeHHe HA OJOHTOIeHHU VCJI0KHeHHs (OpoaH-
TpasiHa (UCTyJa U OJOHTOTCHEH CHHY3HT) MYCIOKHEHHS MPHU MOCTaBSIHE Ha

350HA UMILIAHTH

ChBpeMEHHATA JIeHTAIHa MEIUIIMHA € CBhP3aHa C HalpeIbKa Ha TEXHOJIOTH-
ute u Genexu Oe3cropan ycnexu. Ho ycnopeano ¢ Hampenbka, Makap U TPYIHO
3a ToOKa3BaHe, ce 3a0esI3Ba N3BECTHO YBEIMYaBaHe Ha 3a00IIIBaHHSITa HA OKOJIO-
HOCHUTE KyHUHU— KaTO OCTPHU U XPOHUYHU CUHY3UTHU, YECTO MPOTUYAILIH C MECe-
11, 70pu ronuHu. [I[poMeHuTe B CHHYCUTE HE BUHATH MOTaT Jia ObJIaT peliaBaHu
¢ aHTUOUOTHIIN U 3aTOBA CE HaJlara OTepaTuBHO JieueHue. [IpaBmIIHOTO pelieHue
€ OIIEPaTUBHOTO JieueHne 1a OB BOACHO OT IMOHE JBaMa CIICIHAIICTA: 110 JICH-
TallHa MEIUIIMHA ¥ oTOprHONapuHTONOT. [ImansT, KolTo TpaOBa fa ce ciensa, e:
KOpUTUpPaHEe Ha JAePEKTHUTE U MPOIIECUTE B 00IACTTa Ha BEHEIa OT JIEHTAJICH CITe-
IUAJUCT, C MOCIeABAalla eHJOCKOIICKA ONepalnsi, OCUTypsBaia 100pa aepanus
U JApeHaXX Ha 3aCeTHATHUsI MaKCWJIapeH CHUHyC. Beue mocoumxme, ye HaH-4ecTO
€HJIOCKOTICKATa OTepaIsi € aHTPOCTOMHUS MPE3 CPETHUS HOCCH X0 U Pa3IIups-
BaHE Ha €CTECTBEHMS OTBOP HA CHHYCa M €IHOCTAITHATA KOPEKIUs Ha ACEKTUTE
Ha HOCHHS CETITYM.

@ur. 12. CT Ha TUITHYEH OJJOHTOT€HEH CH- ®ur. 13. CT Ha cplnara manueHTKa,
HY3WT, IPOABIDKABAL] C MECELH, C OPOaH- IIPU KOSATO C €IHOJHEBHA XUpyprus Oe
TpajHa Qucryna 3aTBOpEHA OpOaHTpaiHara (QUCTyla OT

JCHTAJICH CHEUUAIMCT, HallpaB€Ha €H-
JOCKOIICKa aHTPOCTOMHA C APCHAX Ha
CHHYCa, CCUTOIIaCTUKAa W JlaT€pain3a-
UA Ha T0JITHA HOCHA KOHXA.

ﬂ’LJ’IFOCpO‘-IHI/ITe pe3yiTaT Mpu NPaBUIIHO INUIAHUPAHO W HNPOBCACHO KOM-
TMJICKCHO OMNEPAaTUBHO YU KOHCCPBATUBHO JICUCHNUEC HA OJJOHTOICHHUTEC I/IH(I)eKI_[I/II/I Ha
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MaKcuapHuTe (TIOHSKOra M C y4acTHE Ha JAPYIU UIICUJIATEpaJHU CUHYCH) CUHYCU
ca OTIMYHH.

6. CenToIiacTHKATA KATO 3aALJ/KUTEICH eTal OTPYVHKIMOHAJIHATA
)/ eCTeTI/I‘IHaQI/IHOHJIaCTHKa

Kakro Bede momguepraxme, HOCHATa MpeTpasa— 0COOCHO CENTaTHHS XPYIIsi,
€ oIpeJeNsia CTPYKTypa 3a MO3UIUATa, CAMETPUATA M CTA0MITHOCTTA Ha BBHHII-
HUS HOC W XpyIsiIHaTa nupamuaa. He Ouxa Morim na ObAaT MOCTUTHATH A00pH
(YHKIIMOHAJIHU U €CTCTUYHM PE3yJTaTH MPH ONEpallMUTE HAa HOCAa aKo He Obje
n30paHa ¥ MOCTUTHATA Hali-1o0paTa MO3HIKS HAa HOCHATa Iperpaia ¢ ImoMoInTa Ha
¢dyHKIOHAHA cenTorutacTrka. Jlobpara mo3uIus Ha mperpajara onpesesns Cro-
Jy4IMBaTa PE3eKIHATa Ha KOCTHO-XPYIsUTHATA I'bPOUIIA, TOIOKEHUETO U CTabmII-
HOCTTa Ha HOCHHS JOP3yM, BHCOUMHATA, CHMETPHSITA U €CTETHYHUS OOJINK Ha HOC-
HUS BPBX, KOJlyMenara, HO3[pUTE U JJOPH Kpuiara Ha Hoca. Besko npeHneOpersane
Y JIOUIO KOPUTHPAHE Ha HOCHUS CENTYM BOJIH JI0 PEIHUIla MOCIEACTRAIM Ne()EeKTH
BbB BCUYKH OTJICJIM HAa HOCA, KAKTO U JI0 JIOIIN (PYHKIIMOHAIHH PE3YJITaTH 10 OT-
HOIIIEHUE Ha JAWUIIAHETO.

Haii-necHo BcHYKO CITOMEHATO C€ AEMOHCTpPHpA B CIIy4auTe, KOTaTo eIHa
MPaBUJIHO HAIlpaBeHa CEINTOIIACTHKA caMma 10 ceOe CH BOAM 10 OTIMYHH KO3Me-
TUYHU PE3yJTaTH MPU MalUCHTUTE. 3a TOOpUTE pe3ylITaTH CcrioMara M MmoIXo/Isi-
must 1300p Ha BPEMETO 3a olnepanus, 0coOCHO Mo BpeMe Ha mybepreTra, KoraTo
HapacTBaHETO (HEMPABIIIHO) Ha XPYIISUTHUS CENTYM U THPaMU/Ia CTABaT BOJACIIH
U B (HEMPaBWIIHOTO) HApacTBaHe C Mmocieasaia AeopManus Ha KOCTHaTa mupa-
MHJa; TakuBa AedopMaluy HaiaraT 3HAYUTENHO TTO-CI0XKHA U 00eMHa orepanus
B MOCJIEJICTBUE.

@ur. 14a/6. 15 romumeH MamUeHT, P KOWTO CHIHO AedopMHpaHaTa HOCHA Mperpana,
OJIOKHMpala HOCHHUTE XOJ0BE B JISIBO, ONpEAes U AeopManusaTa Ha BEHIITHHUS HOC Ha JSICHO.
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®@ur. 15a/6. ChuusT nanyueHT 3 Mecena clie/l CeNTIUIACTHKA; CBOOOJHOTO AMIIAHE Tpe3
JABETC HOCHHU IIOJIOBUHU € CBBP3aHO U C MEAUAIM3aluATa Ha XpyLlsdjIHaTa HOCHaA IMUpaMuaa u
LIeJINS BBHILIEH HOC.

ITocTuranero Ha 700pH PYHKITMOHATHHA M €CTETUYHH PE3yATATH CHC CETTOI-
JIACTHWKATa, HalpaBeHa B MOMEHT Koraro jaedopmaiusiTa Ha HOCa He 3acsra Bce
oIlle KOCTHATa MHUPaMHUIA, BOIU 10 MPaBUITHOTO HapacTBaHE W pa3BUTHE HA HOCA,
6e3 Bugumu aedopmannu. Ouie BEAHBXK UCKaMe Ja MoJUYepTaeM, de He Bb3pacTra
a HaJIMYHUTE MaTOJOTHMYHU MPOMEHHM ca MCTHHCKATa WHAWKAIMS 32 ONepaTHBHO
JieYeHre Ha HOCHUTE JiehopMaIny.

7. CenToniacTUKATa — HE0OXO0IMM XUPYPIrUY€eH eTan B eH10CKOINCKOTO
OTCTpAHfIBAHE HA JI00POKAYECTBEHHU M 3JI0KAYECTBEHU TYMOPHH IPoIlecH

OnpenensnioTo NpaBuio NPU XUPYPrUIHOTO JICUCHUE HA JOOPOKAYCCTBCHUTE
W 3JI0Ka4eCTBEHH TYMOPHH IPOIIECH B 00JIaCTTa HA HOCA U OKOJIOHOCHHUTE KYyXHHU
€ paZMKaIHOTO OTCTpaHsBaHE Ha MporecuTe.MHOro 4ecTo neOpMHUPAHUAT HO-
CEeH CENTYM IIPeYH JO0pH 3a MOCTaBsiHE Ha JMarHo3ara, Karto MpUKpHUBa TYMOPHHS
NpOLIEC U 3aTPy/IHIBA B3eMaHETO Ha Ononcus. B TakuBa ciryuan U3BHPIIBaHETO HA
SHJIOCKOIICKH €H/IOHA3aJIHU OIepaliu 3a OTCTpaHsSBaHE HAa TYMOPHH IPOLECH —
YaCTH4YHa pE3CKIHA, aHTPOTOMUA, CTMOUJACKTOMUA, MEAHNAIHA MAKCUJIICKTOMUSA U
JIPYTH, 3HAYUTEITHO CE YIECHSBA C MPOBESKJAHETO HA €HOETAITHA OTIepaIlns, BKIIIO-
YHUTEITHO cenToruiacTuka. OT onepupaHnuTe OT HAC CIyYal C MHBEPTEH IAlMIOM Ha
eTMOHMAaTHATa 00IacT CeNnToIUTacTHKaTa Oe mporeaypa onpeaeneHo odiekyaBamia
XUPYPTUYHHSA IOCTHII, A B TIOCJIEICTBUE U JOTPHHECIIA 32 TOCTONICPATHBHUS NIEPH-
o1 6e3 YCIIOKHEHMUSI.
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@ur. 16a/6. MuBepTeH nanuiaoM B 00JIacTTa Ha €TMOMJAIHUS JIAOUPUHT B JIIBO, TACUBHO
OJIOKHpAII HIICHIaTepaTHHs OCTHOMeaTalIeH KOMILTEKC. TyMOpBT Oe OTCTpaHEeH ¢ €HIOCKOICKa
©TMOHJICKTOMHSI ¥ CETITOIIACTHIKA Ha SI[FH eTal.

8. Xu TNMYHOTO JECYCHHUEC HA PUHOJUKBOPEA

Haii-yecTrTe NIpUYMHMU 32 PUHOIMKBOPESTA Ca TPABMUTE, BKIIFOYUTEIHO STPO-
reHHuTe. C HaBIM3aHETO HA €HIOHA3AIHUTE XUPYPrHYHU MAHUIYIALUH CE yBe-
JauvaBa OpOST Ha HACTHIMIMTE TMOCTOIEPATUBHU YCIOKHEHHS, Y€CTO M MOPaaN
HEaJCKBaTHUTE U HEJOCTAThYHU TPESHUPOBBYHU IPOrpaMu Ha OOydaBallUTe Ce.
EnHO OT cepro3HUTE YCIOKHEHUS, TOTSHIIMATHO 3aIlIAIIBAII0 )XMBOTA HA MAIUeH-
TUTE, € 00pa3yBaHeTo Ha aedekT B obnacTTa Ha lamina cribrosa Ha eTMOHMATHATA
KOCT U IOCIIe/IBaaTa JIMKBOpes. PHHOIMKBOpEs, Makap M PS/IKO, MOXE 12 HACTh-
[ CIIOHTAHHO, TIOPaI YBEIMYCHO HHTPAKPAHHATHO HAIAraHe WM HOpaIy Hesc-
HH TPUYMHUA. BB BCHUKH CTydad Ce Hajara OIepaTHBHO JICYCHHE, ChC WU 0e3
aymOalieH peHax 3a HamMajsiBaHe Ha JIMKBOPHOTO HaJsiraHe, KaTo eHa OT MHOTO
W3MOJI3BAaHUTE TEXHUKHU € Che cBOOOnHA fascia lata— aBrorpadrt, ¢ popmupanero u
poTanusATa Ha JOBIHUTEIHH J1amMba 10 ChCEACTBO- HAW-YECTO XPYIISII 3a€IHO C
HEPUXOHIPUYM M MyKO3a OT HOCHHS CEIITYM.
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®@ur. 17a/6. ITauneHTKa ChC CIIOHTAHHO HACTBIIMIIA PHHOJIMKBOpEs, JOKa3aHa JabopaTtopHo,
u notBbpreHa ¢ CT, OT B [ISICHO, JISKYBaHa 32 aJIeprHYCH PUHHUT B IPOIBDKCHHE HA JBE TOJMHH.

9. CenTomiacTuKara- METOH 32 TPETUPAHE HA PENNIANBUPAIIIN €TIUC-
TAKCUCH

PenmnyuBupanmre KppBOM3IMBU OT HOCA CE€ MHOTO YECT CUMIITOM KaKTO B J€T-
CKaTa, Taka 1 B HaIIpe/IHaJIaTa Bb3pacT, ¥ MIOHSIKOra MOTaT J1a IOBEAT 10 aHEMU3Upa-
HE Ha nanueHTuTe. [IpuunHuTe 32 enucTakcuca ca MHOroOOpasHHU M JICYCHUETO UM
M3KMCKBA MHIVMBHIYaJeH MOAXOA B 3aBUCUMOCT OT TAX, HAH-4€CTO KOHCEPBAaTUBEH.
Bce mak, u3BecTHa MaToIOrys Hajlara M OIEpaTHBEH ITOIXO — TOBA Ca MAJIKH N
TOJIEMH XEMAaHTHOMH Ha CeNTyMa (KbPBSIIHN TTOJININ) WM 3HAYUTEITHO U3Pa3eHH ap-
TEPHO-BEHO3HH CIUIETEHHMSI, HETIOBIIMSBAIIY C€ OT XUMUYECKaTa MM TEPMHUIHA KOa-
rynaims. M B Bara ciydasi ce Hajlara OTCTPaHSIBAHETO UM ITOCPEICTBOM CEITOIIAC-
THKa C ITOCJIE/IBAIIA POTALMS HA MYKO-TICPUXOHIPHAIHH JIaMOa 110 ChCEACTBO.

[Ipu HanMuKe Ha MAIMEHT, HAil-4eCTO Bb3PACTHU XOPa, C aKTUBECH WU PELH-
JMBHpAIIl €THUCTAKCUC ¥ CHIIHO JIe(hOpMUpaHa HOCHA IIPEerpa/ia, CeNTOIIACTHKATA €
MHIUIUPAHa KaTo e€Tall B OCUT'YpsIBaHE Ha BU3yaIN3alns U CHIOCKOIICKA Teparus
(xayTepu3aus WM MOCTaBsHE Ha KJIATIC) 3a a. Sphenopalatina nmpu HaBIMHU3aHETO B
HOCHAaTa KyXHMHa, 33 33/IHHUs IOJIIOC HA CPeHaTa HOCHA KOHXA.

ITo-pasnuuen e nmoaxoxa mpu Oonecrra Ha Osler-Weber-Rendu (hereditary
hemorrhagic telangiectasia), koraro B OnpeaeIeH! U HEMOBIHSIBAIIH CE OT KOHCEP-
BaTUBHATA (C €CTPOreHOBH Ma3H) HJIH JIa3ep- Teparus CIIydan MOXKe J1a Ce U3IIbIHU
CENTOIUIACTUKA C TPAHCIUIAHTAT OT CBOOOIHA KOXa.

10. CenTonaacTHKATA KaTO ONEPATHBEH J0CTHI JI0 NPEIHA U CPeIHA
yepenHy SMKH IIPU HEBPOXH THYHY CAVYIAN

Hapnuzaneto Ha MUHAMATHO WHBAa3WBHUTE XUPYPTUYHU JOCTHIIM € BCE TIO
IIMPOKO BHB BCHYKH OONACTH Ha XHPYPIHATA, BKIIOYUTETHO W HEBPOXHPYPTHA-
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Ta. bposAT Ha TO3U BUJ omepauny, ¢ ONPEAEICHN HHANKALUY U KOHTPauHAUKALIH,
HapacTBa MHOTO OBP30 C YCHBBPLICHCTBAHETO Ha ChbBPEMEHHATa €HJOCKOIICKA BH-
JICOTEXHHKa U pa3paboTKaTa Ha CTPOro criequduyeH nHCTpyMeHTapuyM. Hepoxu-
PYPTUYHMTE OTIEPaTUBHU TPaHCENTAIHU TEXHUKH 3a ChXKaJIeHUE, HE ca B JIOMElHa
Ha bbirapckara 0TOpUHOIAPUHTOJIOTHS.

CenTonjiacTuka — OINEPATUBHYU NPABWJIA U TEXHUKU

Amnecre3us. ChBpeMEHHATa MEJMIIMHA € YTBHPUIA 00IaTa aHeCTe3 s KaTo
METOJl Ha U300p 3a IOBEYETO ONECPaTUBHHM MHTEPBEHLMH M OIEpPaLlUUTE Ha HOCA
HE IPaBsIT U3KIIOUEHUE, KaTO 3abJDKUTEIHA € o0lIaTa HHTy0aloOHHA aHeCTe3ns
CBIIPOBOZACHA OT HHHUITPATHBHA JOKAIHA aHecTe3us ¢ 1% nuaokauH ¢ 1o0aBeH 3a
xemocTasa (1:100000) agpenanus.

OHepaTI/IBHI/DIT JOCTBII € MHOI'O Ba)X€H €TaIll, 3alll0TO BHUMATCIHUA U 63BeH
JOCTBIT OCHTYpsiBa JIoOpa XeMocTasa, OTIMYHA BHUIUMOCT WIECHO H3ITBIIHECHHE
Ha CJICABAIIUTE €TaIly Ha onepauusara. EHNOHA3aIHUAT JOCTBII MMa peauLa mpe-
JUMCTBA el BHHIIHUA (C TPAHCKOIYMEJIapeH pa3pes), 0COOeHO KoraTo ce Haja-
ra omepaTMBHA KOPEKLHS CaMO Ha HOCHATa Mperpajga. XeMHUTPaHCHUKIUOHHHUAT
pa3pe3 ¢ BHUMATCIIHA JUCCKIUA Ha ChbEAUHUTCIIHO-TbKAHHUTEC YUaCTbhblU C MaJlKa
OCTpOBpPHXa HOXKHIA U MAJIBK HOCCH CIICKYIIYM OCUTYPABAT aA€KBATCH AOCTBHII.

PaSKpI/IBaHeTO Ha XpYLIAJTIHHAA U KOCTCH CEIITYM U ,ZIC(bOpMaIH/II/ITe UM Hajiara
Jla ce U3BBPILBA IOCPEICTBOM CYONEPUXOHAPUAIIHY U CyOIIepHOCTaIHU ABYCTPaH-
HU TYHEIH B Pa3JIUHUTE 001aCTH — TOPHU, CPEAHU U JOJIHU, KOUTO MOrat Aa Obaar
CBBP3BaHU U C TPAHCCENTAIHU MHUM3UU. [Ipenu ch3naBaHeTo Ha BCUYKH HEO0XO-
VMU TYHEITH HE € Bb3MOXHO Ja Obje TUIaHMpaHa PEe3eKIHATa Ha MPOMEHEHHUTE
CClTaJIHA Y4aCTbIH.

Pesenmpanero n mMozenupaHeTo Ha JedOpPMHUpPAHUTE XPYLISUIHA M KOCTHH
(dhparMeHTH Ha cenTyma TpsOBa 11a Obae U3BBPIIBAHO IO BH3MOKHO Hali-KOHCEpBa-
THUBEH HAa4WH U C TOJIIMO BHUMAaHKE, KaT0 OCHOBHATA 3ajjaya € Aa ObJaT 3ama3eHu
Y BbPHATH (BE4e MOACIMPAHHN) KOJKOTO € Bb3MOXKHO MOBEUE (PparMeHTH 0OpaTHO.

[MocnenqHuAT eran Ueaud PEKOHCTPYKIMS Ha HOCHATa Mperpaja ¢ orien Oc-
HOBHUTC MOAABPNKAIIU CTPYKTYPHU — CCHTAIHUA XPYUIAI U KOCT J1a OCTaHAaT C MU-
HUMaJHU Je(heKTH, KaTo KaymajHHs XpYyIsul TpaOBa qa Obae (UKCUpaH MEXIY
MEIUaJHUTE KpayeTa Ha JAOJIHHUTE JaTepalHU XPYILSUIM U KOCTHATa IIPEAHA HOCHA
cnuHa.He Tpa6Ba na Obaar moaueHsBaH MIPELU3HOTO 3allMBaHe Ha paspesa U J10-
OpoTO MocTaBeHe M (PUKCHpaHe Ha CHIMKOHOBH IIMHU — ITOCJIEACH €Tal Ha olepa-
TUBHATa UHTCPBCHIIUA.

Tps0Ba crienuanHo 1a OTOETIEKUM, Ue U3IMOI3BAHETO HA EHIOCKOTICKHTE METO-
1 (¢ 0° u 30° eHOCKOIIN) TIPE3 PA3IMYHNUTE eTaly Ha CENTOIIaCTHKATa € U3KITI0-
YUTEITHO TTOJIC3HO TPH TOJIEMHU HOCHU nedopMannuu (0COOCHO B 3aHUTE YaCTH HA
nperpazara) 1 0coOCHO B CIlydauTe HA PEBU3MM Ha JIOLIO M3IIBIHEHH MPEANUIIHN
onepauun. EHgockonusita Ha HOca TONPHHACS 3HAYUTEIHO 32 MPELUU3HN OrpaHH-
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YCHH PE3EKIIMH, 3a IIPOCICAABAaHe Ha CISIOIEPATUBHUS [IEPHO/I, KAKTO M 3a JIOKY-
MeHTaIsl, TeMoHcTpanus 1 ooyuenue(Hwang 1999:678-82).

[NocrorepaTHBHUAT MEPHUO TIPU CENITOILUIACTHKATa OOUKHOBEHO € 7 o 10 mHwm,
MHOT'O PSIJIKO— MO-TPOIABJIKUTENHO, C JISK OTOK U CEKPETUPAHE Ha CITY3 U CYKbpPBHIIA.

Haii-yecTH Bb3MOKHH YCJI0KHEHHS NPHU CENTOMIACTHKA

XeMaTroM Ha CenTyMma — MEXIy MYKONEPHXOHIpHUyMa M XpyYIIsia; MaKap
U PSAJIKO, MOXKE JIa JIOBEJIE JIO Pe30pOMPaHETO Ha aBaCKYJIApHUS XPYIIsI,
nociueaBania nepdopanys Ha cenTyma 1 3aryda Ha MoJApbKKa Ha T'bpOa Ha
HOca C rmocinenBaia aedopManus Ha BEHIIHUS HOC.

Wadexuns— noxanHa, toxic shock syndrome (TSS — rokarna ungexyus om
Staphylococcus aureuscBbp3aHa ¢ TaMIoHazara — GeOpHUITUTET, TAICHE, TN-
apusi, EpUTPOIECPMHSI, XUTIOTCH3Hs1 ), MEHUHTUT, MO3b4eH adciec, Tpom003a
Ha sinus cavernosus, €HIOKAPIUT € Bb3MOXKHO YCIOKHEHHE, KOETO MOXKE
Ja ObJIe MPEOTBPATEHO C NEPHONIEPATHBHOTO MIPMJIaraHe Ha aHTHOMOTHIH
(Georgiou 2008:267-70).

PuHONMMKBOpEss — MHOTO PSIIKO, HO MHOTO CEPUO3HO YCIOKHEHUE, Hajlara-
10 Ha IIBPBO MACTO Pa3MO3HABAHETO MY; OOMKHOBEHO Ae(ekTa € MaabK
(lamina cribrosa) u HaCTBIIBa CIIOHTAHHO BH3CTAaHOBSIBAHE.

KspBene ot HOca (epistaxis) — paako, 0OMKHOBEHO J0 Kpast Ha BTOpaTa Cel-
MHIIA.

[epdopanms Ha cenTyma 0OMKHOBEHO HACTHIIBA B TIO-KbCEH CIEA0NepaTu-
BEH IIEPHOJI M C€ MPOSBSBA C TIOBTAPSIIN Ce KbPBEHE OT HOoca, (hopMupaHe
Ha KOPUYKH, CBUPKAHE MPH JUIIaHe Tpe3 Hoca; OOMKHOBEHO ce Hajara pe-
oreparusi.

Ko3mernunu HoCHM mpo0ieMu OOMKHOBEHO ca pe3yiTaT Ha MHOTO arpe-
CHBHA OTIepaIys Ha HOCA M HEeaIeKBaTHH M HEHY)KHHU PE3eKIUH Ha HOCHATa
Hnnpppeeerpaia— yyyBUCBaHe H CIaJJaHe Ha BbpXa Ha HOCA, Pa3IIUpsBaHe
Ha HOCHUTE KpHJIa, peTpaxyupaHa KolyMmela, CEeIIOBUAHA aedopMarus Ha
repba Ha Hoca.

AHOCMHUS — M3KITFOYUTEITHO PSJIKO YCIOKHEHHE, OONKHOBEHHO MPEXO/IHO,
rnmopagu OTOK Ha HOCHATa MYKO3a M HCAACKBAaTHU BB3AYUIHHU IMOTOLU ITPE3
oJndakTopHara 30Ha Ha HOCa.

UztpbnBane Ha 3501Te — 0OOMKHOBEHO KPaTKOTpaitHO

Pe3!JITaTI/I OT CENTOIIACTUKATA U IIPOTHO3HU

Hsma MHOTO CHOOIICHHS 32 IBJITOCPOYHUTE PE3YNITATH OTHOCHO JTHUINAHETO
mpe3 Hoca CJIe/l KOpeKUUsITa Ha HocHaTa nperpaia. Hamure Habmonenus chBnagar
C TE3U Ha MOBEUETO aBTOPH, IPU YUHUTO U3CJICABAHUS JOOPUTE PE3YJITaTH OT OIle-
paTHBHATa KOPEKITHS Ha HOCHATa mperpaza ca okono/Han 70% ot cydante (Siegel
2000:228-321).
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OTaenHn ChOOIICHHS ca MO-CKENITHYHU, KaTo IBJITOCPOYHUTE pe3yiaTaTH (B
5-6 rogumen nepuon) (Sundh 2014: 312-314) orHOCHO KOM(OPTHOTO HOCHO JIH-
IIIaHE TP OINEPUPAHUTE MAIUEHTH OCTaBa enBa mpu okono 20%, HO Te oThaBar
OIPENICIICHO 3HAYCHHUE HA HAJIMYKMETO HA CHITBTCTBAIM Je(OopMaIluuTe ajJepruyHu
W/WJIM Ba30MOTOPHHM ITPOIECH.

H3Boam

1. CenromnacTukara € OCHOBHA XHPYPTHYHA IPOLEAYypa C MHOTO LIMPOKO
NPUIOKEHNE B 00JIACTTa Ha XUPYPrHUATa HA HOCA M CHHYCHUTE.

2. OCHOBHHMSAT NPHHIIMI HA CENITOIUIACTHUKATa € MHHUMAJIHA PE3eKIMs C MaK-
CHMaJIHa PEKOHCTPYKLHUS Ha BCHYKU CTPYKTYpH.

3. CyOMyKo3HaTa pe3eKys Ha HOCHaTa nperpaja B KIAaCHYECKUsl CH BapUaHT,
ommcan ot Killian, TpsiOBa 1a octaHe B HCTOpUSATA HA PUHOJIOTHUSATA, & HE B
MpaKTHKATA.

4. Kakto Bcska XMpyprudHa MHTEPBEHIHS, CENTOIUIACTHKATa € CBbp3aHa C
OIIPE/IeJICHH PUCKOBE M BE3MOXKHH yCIIOKHEHHS.

5. YcrnoxHEHUATa U HeXeJaHUTe MOCIEACTBUSl A MUHUMAIHHU [IPY 3HACIINS
Y ChC 3HAYUTEINICH OIHT OIEPaTop, ClIa3Balll OCHOBHUAT MPUHLIUI — PEKOH-
CTPYKIIHSI BMECTO PE3CKIIHS.

6. MHOTO BayKHO € XHPYpPI'bT Jja O3HaBa, pa30Hpa U yCIICIIHO J1a Ce CIPaBs C
BCHYKH Bb3MOKHHU HACTBITMIIN YCIOKHEHHS Ha OTIeparusiTa.

7. BaxxHa gacT OT ONEpaTUBHOTO JICUCHUE € aJICKBATHOTO 3all03HAaBaHE Ha I1a-
LUEHTA C LEJUTE, Pe3YATaTUTE U BB3MOKHUTE YCIOKHEHHs Ha TPOLEAY-
para, KakTo U ChC CXeMaTU4YHU XUPYPTUYHU AeTaitnu. OpopMsIHeTo Ha UH-
(hopMHPaHOTO ChIVIACHE € KPAHHHAT PE3yJITaT OT JUCKYCHATA Ha XUPYPTa C
MaIyeHTa.

B 3akJ0ueHue uckame Ja nuThupaMe JyMUTC Ha UACOJIOra Ha pUHOJIOTHATA,
J-p Maurice Cottle:“Excriept e 4oBeK, KOWTO OCPEICTBOM COOCTBEHHSI CH 00J1€3-
HCH OIIUT € HAYYWJI BCUYKU I'PCUIKH, KOUTO MOrar Aaa ce Cjiydar B o0acTTa B KOSITO
paboTH, HO TOBa MOXE J]a OTHEME [OBEYE OT SJHH YOBELIKU JKHBOT.
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AKYCTUYHA PUHOMETPUS ITIPU 3ATPYIHEHO
HOCHO JUIITAHE

JUMUTPUHA TOAOPOBA*, ITIETKO KABAKUYMEB

Otnenenue no oropuHonapuuronorus, Yb , Jlozenen™,
Menununacku @axynter Ha CY ,,C.Knument Oxpuacku®

IIpo6ieMbT ChC 3aTPyIHEHOTO HOCHO JIUIIAaHE € pasrieaaH B 3 acnekra: nedopMarius Ha
HOCHATa Mperpaja, alepruvHi U PElUAUBUPAIIN XPEMU C OTOK U XUMEPTPO(HUs HA HOCHUTE
KOHXH, U aJICHOMHH Beretanuu. Ha BcHuky OONHY € MPOBEACHO U3CIeIBAHE C aKyCTHYCH PU-
HOMETBP, KOETO MTOHACTOSIIEM CE SBsIBa JICCEH U JIOCTOBEPEH OOEKTHBEH METO]I 33 U3CJIC/ABAHE
Ha HOCHATa IPOXOINMOCT.

Ki04oBH IyMH: akyCTHYHA PHHOMETPHsI, 3aTPYAHCHO HOCHO AMIIaHe, nedopmanus Ha
HOCHHS CCIITYM.

Dimitrina Todorova, Petko Kabakchiev. ACOUSTIC RHINOMETRY IN DIFFICULT
NASAL BREATHING

The problem of the difficult nasal breathing has been evaluated from several points: nasal
septum deformities, allergic and recurrent rhinitis with oedema and hypertrophy of the nasal
turbinates, and hypertrophy of the nasopharyngeal tonsil. The evaluation of the patients has been
done with Acoustic Rhinometer, proved to be an easy and reliable objective test for potency of
the nasal passages.

Key words: acoustic rhinometry, difficult nasal breathing, septal deformity

* I-p dumurpuna Tomoposa Enpesa nm, Otnenerane YHIT bonectu, Yb Jloszenen, 1407
Codus, yi. ,,Kozsk* 1, pakc: 029624771, ten: 029607351, mo6: 0899595337, d3gbg@abv.bg
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BbBEJIEHUE

Hocnara xyxuHa ce pa3zaens OT HocHara Iperpaja Ha JIB€ CpaBHUTEIIHO CHUMe-
TPUYHU IMOJIOBUHU. BBB BCsIka OT TAX Ha JIaTCPATTHUTE UM CTPAHU Ca PA3IIOJIOKCHHA
[0 TPW PAKOBUHH (KOHXH), OKOJIO KOWTO C€ 3aBHXPS BAWIIBAHHUAT BB3AYX, 3a JIa
Ce TPEYNCTH, 3aTOILTH, OBJXKHU U T.H. Peanna cTpykTypHH MajdopMmanuu KaTo
M3KpHBEHA HOCHA Tperpaja, mojyBaHe M XunepTpodus Ha HOCHATa JINTaBUIA, U
3a00JsIBaHMS — HOCHA TOJIUII03a U aJICHOUIHU BEreTallu B JISTCKaTa Bh3pacT BO-
JAT 10 3aTPYIHEHO HOCHO JTUINIaHE.

OOGEKTUBHO TOBA CHCTOSIHUE MOXKE JIa € OOCKTHBU3UPA UPE3 HAKOJIKO METOA,
€IHO OT KOWTO €aKyCTHYHa PUHOMETPHS, M3MepBalla aHaTOMUYHATa TUIOCKOCTHA
KOH(HUTYypaIys Ha HOCHAaTa KyXHHAa.

MATEPHUAJI U METOAUKA

B npomemxenne Ha 10 romuam (2004 — 2014)u3cnenBaxMe u MPOCIEAUXME
705 GoyHU ChC 3aTPYTHEHO HOCHO JUIIIaHe, OT KOUTO 82 — Bh3pacTHH U 623 — nena,
C pa3IM4Ha NaTOJOTUsHA HAXO/Ka!

— C u3kpuBeHa HOCHA Tmiperpaja Osixa 37 nena u 14 Bb3pacHu;

— C anepruynHa u Ba3oMOTOpHa xpema Osixa 437 nena u 68 Bb3pacTHU;

C xuneptpodus Ha TOTHUTE HOCHU KOHXU — 68 BB3pacTHH,

— C agenougnu Bererauuu — 149 nena.

ITo oneparuBeH BT Osixa JIEKyBaHHU:

— C u3KpuBeHA HOCHA Tperpajia — 14 manueHTa (CenToIIacTHKa);

— C xumneptpodust Ha TOTHUTE HOCHH KOHXHU — 68 MalenTa (eIeKTpoKayTe-
pu3aiys Ha TOJTHA HOCHU KOHXH);

— C agenounnu Beretaruu — 149 nena (ageHOTOMUS).

[IpocnensBanero Ha Bcuuku 705 marpieHTH Oerie M3BBPIICHO C PYyTHHHU
KIMHUYHU Tpersieny (MpenHa U 3aJHa PUHOCKONHS U €HIOCKOIHS) U aKyCTUYHA
PUHOMETPHUS-00EKTUBHO HM3CJICIABAHE C PUHOMETHP, MPOU3BEACH OT KOMIIAHUATA
Interacoustics (Janus,2003). Metonukara e BbBeicHa B KIIMHUYHATA TIPAKTHKA OT
O.Hilberg u cbTp. (1989:896-902). AkycTH4HO U3MEpeHaTa AbI00YHHA HA HOCHA-
Ta KyxuHa € 4 — Scm 1pu HOBOPOACHH, 6¢cm — pH jgena oT 6 o 10 roguau u 7 1mo
9 cm — py BB3pacTHH. Y HAc METOAMKATA € BbBelIeHa U pa3padboreHa ot /[.Buuesa
(2002).

Pesyararu

OT rpymnara nanvueHTy ¢ U3KpUBEHa HOCHA Iperpaja ot ot ob1io 51 camo npu
14 (23,5%) n3BppmnxmMe orepaTiBHA KOPEKIH (cenToruiactuka). (gue. 1,¢ue.2)
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Bankog, Meopry (28r.) - Examination - RhinoScan

Patient journal

Patient name:
Social security no.

Personal journal no.:

Born:
Sex:
Diagnosis.

Bankos, Meopru (28r.)
28r.

Septoplastica

‘Distance [cm]

Examination journal

Title: Examination

Created date:  29.3.2004 r. 13:34:29
Type: RhinoScan

Examiner;

Software ver.. 4.0.5.0, v 3.00.Xj/v 3.0
Probe:

e BA00 T2 Al
Right . Cross sectionalarga {cm?  Left

Al dar TR A

®@ur. 1. AKycTHdHA pUHOTpaMa Ha U3KpUBEHA HOCHA TIperpaja.

Henara ¢ nedopmanusi Ha HOCHaTa Tperpaja ocTaHaxa IMoJ MEePHOJUYHO Ha-
Onronienne. Ha Bcruky Osixa HanpaBeHU aKyCTUYHU PHHOTPAMHU, a HA OTIEPUPAHUTE
MOBTOPHM M3CIIEJBaHUs Ha 2 — 3 Mecell clie]] oreparusiTa.

Bropara rpymna 60yHY 0s5Xa MAlMEHTH ¢ aJePIUYHU U PEHUAUBUPAIIA XPEMU
— 505. Ot 1ax 437 6s1xa Aena, Ha KOUTO Oe MPOBEAEHO KOHCEPBATHBHO MPOTHBOA-
JIEPTUYHO JICYCHHE.

[Ipu BB3pacTHUTE MAIMEHTH C aIEPTUYHU U penuauBupamm xpemu68(13,4%)
W Topajy XUrepTpodus Ha JOITHUTE HOCHU KOHXH, O¢ TIPOBEJICHA EJICKTPOKayTe-

pu3ams.
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Banros, Meopr (29r ) - Examingtion - RhinoScan

Patient journal Examination journal

Patient name: Baxxos, [eopm (29r.) Title: Exammatian

Soclal securty no. 26r. Creafed date:  03.5.2004 r. D3:26:52
Personal journal ne.. 2 Type: RhinaScan

Borm: Examiner:

Sex: L] Softwarg ver: 4.0.5.0, v 300.X)w 3.0b
Diagnosis: Probe:

Distance fom].

®ur. 2. AKyCcTHYHA pUHOTPaMa Ha HOCHA MIPErpajia clie/ CEeNToIIacThKa
Tperara rpymna 0sixa 149 onepupaHu OT aJcHOUIHU BETETAIUY JeTla, OT KOUTO

yCIsiXMe Jia mpocaeaum cienoneparuBuo 106. OctaHaauTe He ce TosBUXa Ha KOH-
TPOJIHU TIperiieau cief oneparus. (dur.3)
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®~ Krumov, Mario (2g.4m.) - Examination - RhinoMetrics
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®ur. 3. AKycTHYHA pUHOTPaMa Ha ToJisiMa a/IeHOUTHA BeTeTaIwsl.

O0chxaane

AKycTUYHATa PHHOMETPUS € Obp3 U Oe3Bpe/IcH METO 3a U3ClieIBaHe Ha HOC-
Hara koHurypanus u Hazodpapunkca.L.F.Grymer u cbTp.(1989:1180-1187) npo-
cnensBar 21 GONHU ChC CENTOMJIACTHKA YpPE3 aKyCTUYHAa PUHOMETPHS M HaMHUpPAaT
MpeAonepaTiBHO MUHUMAJIEH POCBET B MpeAHAaTa 4acT HAa HOCHATa KyXUHA, Kb-
JIETO Hal-4ecTo € TeXKeCTTa Ha cenTanHara nedopmanus. B Hamara rpyna or 14
OIIepHUpaHH Ta3W TOUYKA Ha CTECHEHHE Oellle Ha HUBOTO Ha TIpeIHUs ph0 Ha JIoHaTa
HOCHa KOHXa, KoeTo € Omm3o mo mocodenute pesyararu. H.J.Lio (2010:205-221)
3aKITIOYBA, Y€ CENTOIIACTUKATA BOJU JIO Pa3BUTHE HAa IPEMECTBAHE HACTECHEHATA-
CTpaHa, MOXKE U KbM 31paBara yact. [Ipu Hamite OOJHHM ciiell onepauus He BUHAru
CyOeKTUBHHTE MTPOSIBH HAa TONOOPEHO HOCHO JHILIAHE ce IIOKPHUBaxa ¢ mogoopeHara
KOH(UTypanms cie u3cieBane, kakro 3adensn3sa u M.D.Kemker (1999:567-571).

IIpu rpymnara ¢ ajnepruyau u pernuauBupamy xpemu (505 60HN) U3BBPIIIH-
XMe Hal-MHOTO aKyCcTUIHHU puHOMEeTpHuH — Hax 1000, 3amoTo ce Hamaraxa moBeyue
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KOHTposHU nperienu. Camo npu 68 U3BbPIIUXME ONEPATUBHO JIEUEHHUE, TOKAT IPU
437 GonHH ce mpoBexamie mo 2 — 3 Mmecena nporuBoanepruyHa Tepanus. Cy-
OCKTUBHMTE yCellaHusl Ha OOMHHUTE U TpadUKUTE OT aKyCTHYHATa PHHOMETpUS B
roJisiMa CTETEH ChBMaiaxa.

IIpu 149 onepupanu jgena ot TpeTa ciauBHIA, npocieaeHu 106, oT4eTIMBO
Oeme HajWIe KIMHUYHOTO MOJOOPEHHE M pa3MIMpsSBaHe Ha BB3IYIIHOTO IMPOC-
TPAHCTBO Ha HOCOIIIBTKATA.

3AKIIOYEHHUE

AKycTUYHaTa PUHOMETPHS C€ SIBSIBA HAAEXKIEH U MHOTO IOJE3€H METO[ B
PHHOJIOTHSTA 32 OOEKTHBU3UpPaHE Ha KOH(UIypauusaTa HaHOca U Ha3o(hapuHKca.
ToBa, 3aenHO ¢ mbJiHaTa My O€30MACTHOCT M JIECHO M OBbP30 NPUIIOKEHKE, Hajlara
MO-IIMPOKOTO MY HABIM3aHE B KIMHWYHATA MpakTuka. TpsOBaBce mak na ordere-
KHM, Y€ B HSIKOM CIIy4au ce Hajiara ro-3aabi1009eH0 KIMHUYHO 00CHKAaHe, KAKTO
Y IpUIOKEeHNETo Ha obpa3Ha nuarnoctuka — CT u/mmn MRIL
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2-METOKCH ecTpaauoi (MHXUOUTOp Ha cynepokcun aucMmyTasara)(2-ME/Rot). MPT usciensa-
HusTa Osixa nposeaenu Ha 7T MPT anapar (Ha pantomu). CBpBXIPOAYKIHUATA HA CYTIEPOKCH]T
B 2-ME/Rot-TpeTipaHuTe KJISTKH Oelle MOTBbPACHA Ype3 KOHBEHIMOHAICH THXHUAPOCTHINCE
tecT. B npucherBue Ha HUTpokcuaHu conau (Muto-TEMPO), natensutersT Ha MPT-curnana
B 2-ME/Rot-tpetupanute knerku oemte ~30-40% mo-BUCOK, B CpaBHEHUE C TO3U B HETPETUPA-
HUTE KJIETKH WIN KJIEThYHH KyATypH. B MonenHu cuctemu (6e3 KiIeTkH) Oerle yCTaHOBEHO, e
CyHEOPOKCHIBT, HO HE U BOIOPOJHUAT MEPOKCH], IIOBUIIABA UHTEH3UTETa Ha T |-KOHTPaCcTHUS
MPT curnan na muto-TEMPO. OcBen ToBa cynepokcuasT Bh3cTaHoBsiBa MPT koHTpacTta B
T,-uz06paxenue Ha MuTo-TEMPOH — HekoHTpacTeH (1MaMaruuTeH) anajior Ha Muto-TEMPO.

Pesynrarure or Tasu paboTa OTKpHUBAT OTIEIHO HAIlpaBICHHE 3a M3CJIEIBaHE Ha HOBU
BB3MOXXHOCTH BBB (yHKuuoHamHuss MPT — nerextmpaHe Ha MeTaOOJIHMTHAa aKTHBHOCT TIPH
CBPBXIPOAYKIUS HA CYIEPOKCU, KAKTO U IPH HapyIlIeHUs Ha OajlaHca MEXIy CylepoKcuia u
BOJOPOIHUS MEPOKCH]] — SIIMH MHOTO Ba)KEH MEXaHU3bM IPU M3sICHABaHE Ha GUHHUTE MOJIEKYII-
HY MEXaHU3MHU 3a peryjaanus Ipy MHOTO MaTOJIOIMYHU IIPOLEcH (HaIp. KaHIepOreHe3a, HeBpo-
JIeTeHepalys, aTepoCKIIepo3a, Bh3NaIeHUs U 1p.). Busyanuzanusara Ha MUTOXOHIpHATHATA aK-
TUBHOCT B PEajJHO BpeMe MOKe 1a ObJie pelllaBalla 3a U3sICHIBAHE Ha MOJICKYJIHUTE MEXaHU3MU
npu QpyHkimoHanHus MPT B HeroBara Hali-IIMPOKO NpUeTa ASHUHHIINS — METOJI 3 U3CIIC/IBaHE
Ha Bpb3KaTa MEXIy LepeOpaHus KpbBEH TOK M HEPBHATA AKTHBHOCT.

KuarouoBu aymu: muto-TEMPO, cynepokcuaeH paaukal, MarHUTHO-PE30HAHCHA TOMO-
rpadusi.

Here we report that superoxide radical is involved in the enhancement of T,-weighted
magnetic resonance imaging (MRI) contrast in living cells and model systems — in the absence
and presence of nitroxides as contrast substances, due to the effect of T, shortening.

An overproduction of superoxide in living cells was induced by treatment with rotenone
(an inhibitor of Complex-I of the mitochondrial respiratory chain) and 2-methoxyestradiol (an
inhibitor of superoxide dismutase)(2-ME/Rot). The MRI measurements were performed on 7T
MRI (on phantoms). The overproduction of superoxide in 2-ME/Rot-treated cells was confirmed
by a conventional dihydroethidium-test. In the presence of nitroxide probe (mito-TEMPO), the
intensity of MRI signal in 2-ME/Rot-treated cells was ~30-40% higher, in comparison with that
in non-treated cells or culture media. In model (cell-free) systems, we observed that superoxide,
but not hydrogen peroxide, increased the intensity of T,-weighted MRI signal of mito-TEMPO.
Moreover, the superoxide restored the T,-weighted MRI contrast of mito-TEMPOH — a non-
contrast (diamagnetic) analogue of mito-TEMPO.

This report gives a direction for discovering new opportunities for functional MRI — for
detection of metabolic activity, accompanied by overproduction of superoxide, as well as by
disturbance of the balance between superoxide and hydrogen peroxide — a very important approach
to clarify the fine molecular mechanisms in the regulation of alot of pathologies (e.g., carcinogenesis,
neurodegeneration, atherosclerosis, inflammation, etc.). The visualization of mitochondrial activity
inreal-time can be crucial to clarify the molecular mechanism of the functional MRI in its commonly
accepted definition — as a method for detection of neurovascular coupling.

Key words: mito-TEMPO; superoxide; magnetic resonance imaging.

INTRODUCTION

Recently we reported that nitroxide-enhanced magnetic resonance imaging
(MRI) allows visualising of tissue redox-activity in vivo in cancer models and MPTP-
mouse model of Parkinson’s disease (Bakalova et al., 2013: 2503-2517; Zhelev et
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al., 2013: 1467-1478a, 1439—-1445b). We assumed that the enhancement of MRI
signal in cancerous or dopaminergic tissues is a result of abnormal production of
superoxide by defective mitochondria and NADP.H-oxidase complex (Figure 1-A,
B). This assumption is based on the coupling between the redox-cycle of nitroxide
derivatives and dynamics of their contrast properties in model systems (in vitro)
or living objects (in vivo/in situ), which is indicative for suppressed production or
overproduction of superoxide (Figure 1-C) (Mehlhorn, 1991: 37832-37839; Fuchs
et al., 1997: 967-976; Ui et al., 2004: 2012-2017; Bobko et al., 2007: 404—412;
Batinic-Haberle et al., 2010: 877-918; Davis et al., 2011: 459-468.).
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Fig. 1. (A) Molecular hypothesis for enhnacement of MRI signal in metabolically
(oxidatively) active cancer tissues. (B) Molecular hypothesis for enhancement of MRI signal
in MPTP-affected and oxidatively active dopaminergic neurons (according to Jacksin-Lewis
& Przedborski, 2007 and Zhelev et al., 2013b). (C) Coupling between nitroxide redox-cycle
and MRI/EPR contrast (according to Zhelev et al., 2013a). Abbreviations: O, — superoxide
radical; HOO- — protonated form of superoxide radical; H,0, — hydrogen peroxide; HO- —
hydroxyl radical; DT — dopamine transporter; MPP+ — 1-methyl-4-phenylpyridinium; MPTP
— 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine; Me™/Me™*! — transition metal ions; GSH/ GS-
SG — glutathione in reduced/oxidized form; P,,/P,.,-H — cytochrome P450 in oxidized/reduced
form; MRI — magnetic resonance imaging; EPR — electron paramagnetic resonance.
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To verify the accuracy of this hypothesis, we applied an experimental approach
and methodology for visualizing superoxide production (based on impaired
mitochondrial activity), using nitroxide-enhanced MRI on cultured cells subjected
to oxidative stress.

Mitochondria are considered the major source of superoxide in the cells and
tissues (Pelicano et al., 2003: 37832-37839; Trachootham et al., 2009: 579-591).
During oxidative phosphorylation, electrons are derived through the mitochondrial
respiratory complexes, and a proton gradient is established across the inner
mitochondrial membrane as an energy source for ATP synthesis (Pelicano et al.,
2003: 37832-37839). When an electron escapes from the mitochondrial electron-
transport chain, especially at complexes I or I11, it may react with a molecular oxygen
to form superoxide radical. This important biochemical event is characteristic for
cancer cells, due to genetic mutations in the complexes I and/or III, triggering
mitochondrial dysfunction and overproduction of superoxide (Pelicano et al., 2003:
37832-37839; Trachootham et al., 2009: 579-591; Fulda et al., 2010: 447-464).
Similar mechanism is also described for MPTP-treated neurons in mice (Jackson-
Lewis & Przedborski, 2007: 141-151).

Under physiological conditions, superoxide radicals can be converted to
hydrogen peroxide by the superoxide dismutase (SOD). Thus, the maintenance
of an appropriate level of intracellular superoxide is strongly regulated, which is
important for keeping redox-balance and cellular signalling.

The simultaneous interference in both processes — stimulation of superoxide
generation and suppression of its elimination via SOD, is expected to cause a severe
accumulation of superoxide radicals in cells. Appropriate cellular model for such
impairment of mitochondrial electro-transport chain, accompanied by overproduction
of superoxide, has been described by Huang et al. (Huang et al., 2000: 390-395).
The authors have used rotenone (Rot), a known inhibitor of the mitochondrial
respiratory complex I, in combination with SOD inhibitor 2-methoxyestradiol (2-
ME) to test their effect on cellular superoxide levels, using flow cytometry (Pelicano
et al., 2003: 37832-37839). Many publications demonstrate that 2-ME induces an
increased production of superoxide in cancer cells (Pelicano et al., 2003: 37832—
37839; Huang et al., 2000: 390-395; Kachadourian et al., 2001: 349-353).

We used the same experimental strategy to cause overproduction of superoxide
in living cells, as a result of inhibition of mitochondrial respiration (Figure 2-A),
and to clarify its effect on the dynamics of nitroxide-enhanced MRI signal in cell
suspensions.

Materials and Methods

Nitroxide probes

Mito-TEMPO was purchased from Enzo Life Sciences. Deionized water (Milli-Q)
was used in all experiments in model systems. The buffers contained 1 mM
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diethylenetriamine pentaacetate (DTPA) to avoid Fenton reactions. The chemicals
were analytical or HPLC grade.

Cell culturing and treatment

Cells (Jurkat and K562) were cultured in RPMI-1640 medium, supplemented
by 1% fetal bovine serum and antibiotics (penicillin/streptomycin). Twenty four
hours before the experiment, the cells were replaced in a fresh medium without
antibiotics. To impair mitochondrial function, the cells were incubated with
2-methoxy-estradiol (2-ME) and rotenone (Rot) at different concentrations within
24 hours. Briefly, the cells (200 pL of 3.5x10° cells per mL) were incubated
with 300 nM 2-ME and 250 nM Rot (1x 2-ME/Rot) in 96-well plates for 24
hours in humidified atmosphere (37 °C, 5% CO,). In parallel, cell aliquots (200
uL of 3.5x10% cells per mL) were incubated with five-fold higher concentrations
of 2-ME/Rot — 1.5 uM 2-ME and 1.25 uM Rot (5x 2-ME/Rot) for 24 hours in
humidified atmosphere. After incubation, the cell suspensions were subjected to
cell viability assay using trypan blue staining and automated counting of live/dead
cells (Countess® Automated Cell Counter, Invitrogen). 2-ME/Rot suppressed
proliferation (~15-20%), but did not exhibit a significant cytotoxic effect within
24 hours. Cell viability was ~98—99% before the treatment and ~94-96% after the
treatment.

Magnetic resonance imaging

Two hundred pL of each cell suspension were transferred to MRI phantoms. Ten pL.
of mitochondria-penetrating nitroxide probe — mito-TEMPO (final concentration 1
mM), were added to the cell suspensions for 30 min at room temperature before MRI
measurement. Control samples contained: (i) non-treated cell suspensions without
mito-TEMPO; (ii) 2-ME/Rot-treated cell suspensions without mito-TEMPO; (iii)
mito-TEMPO (1 mM) dissolved in culture medium.

MRI measurements were performed on a 7.0 Tesla horizontal magnet (Kobelco and
Jastec, Japan) interfaced to a Bruker Avance console (Bruker BioSpin, Germany)
and controlled with the ParaVision 4.0.1 program (Bruker BioSpin, Germany). The
phantoms were placed in the 'H — volume radio-frequency (RF) resonator (Bruker
BioSpin) with surface RF receiver (RAPID Biomedical, Germany). The resonator
units were placed in the magnet bore.

The MRI measurement was performed at the following parameters: T,-weighted
MRI (spin-echo); repetition time = 250 ms; echo time = 9.6 ms; flip angle = 180
degrees; field of view = 5.2 x 4.0 cm; number of averages = 4; slice thickness
= 2 mm. The MRI data were analyzed using ParaVision software. All data were
normalized to the sample with deionized water (DIW).
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Results

Cells, subjected to treatment with 2-ME/Rot (1x and 5x) for 24 hours, were
characterized by a strong enhancement of T,-weighted MRI contrast in the presence
of mito-TEMPO. The intensity of nitroxide-enhanced MRI signal in 2-ME/Rot-
treated cells was about 30—-40% higher than that of mito-TEMPO in culture medium
(Figure 2-B2,C2). The nitroxide-enhanced MRI signal was ~10% higher even in
non-treated cells (Figure 2-B2,C2). It seems that T, shortening effect is amplified
when nitroxide is added to cancer cells.
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Fig. 2. (A) Biochemical strategy to enhance superoxide accumulation in cells by inhibition of
mitochondrial electron transport chain and mitochondrial superoxide dismutase (SOD2) (according
to Pelicano et al., 2003; Huang et al., 2000). Rotenone is a specific inhibitor of Complex-I of the
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electron transport chain and impairs mitochondrial respiration. Rotenone blocks the electron flow
through Complex-I and thus causes an increase in superoxide generation in the mitochondrial matrix.
2-Methoxyestradiol (2-ME) is used to inhibit superoxide elimination by mitochondrial superoxide
dismutase (especially SOD2 isoenzyme), which causes a further accumulation of superoxide in the cells
and strongly minimizes the production of hydrogen peroxide. (B1, C1) Representative (typical) MR
images of cell suspensions (B — Jurkat; C — K562) before and after treatment with 2-Methoxyestradiol
+ Rotenone (2-ME/Rot): Cells (3.5x10° cells/mL) were incubated for 24 hours with 1x or 20x 2-ME/
Rot (1x 2-ME/Rot: 300 nM 2-ME + 250 nM Rotenone). Non-treated cells were used as a control. Each
cell suspension was separated in two MRI phantoms (in equal volumes) and mito-TEMPO (1 mM)
was added to one of them. All samples were subjected to T,-weighted MRI (spin-echo) ~20 min after
addition of mito-TEMPO. Other controls: DIW — deionised water; Nitroxide — 1 mM mito-TEMPO in
cell cultured medium. (B2, C2) Normalized MR signal intensity of phantoms described in (B1, C1).
Mean+/SD values from six independent experiments are shown in the graphs: *p<0.05; **p<0.01;
***p<(.001 versus the MRI signal intensity of 1 mM mito-TEMPO in medium (dotted line).

To clarify additionally the effect of superoxide and hydrogen peroxide on
T,-weighted MRI signal, we performed MRI measurements in several model
(cell-free) chemical systems: (a) potassium superoxide in DIW — a system for
production of superoxide radicals; (b) hydrogen peroxide; (c) mito-TEMPO plus
potassium superoxide; (d) mito-TEMPO plus hydrogen peroxide. All substances
were dissolved in DIW and subjected immediately to MRI under the parameters
mentioned in the Materials & Methods.

It was observed that superoxide radicals increase the MRI contrast — the
intensity of T -weighted MRI signal was about 1.5-3.5 times higher than in pure
water (Figure 3—A). The mechanism of this enhancement is physical — it is well-
known that the free radicals affect the relaxivity of protons, which results in T
shortening (Lurie, 2003: 547-578). In contrast, hydrogen peroxide decreased the
intensity of T,-weighted MRI signal below the level, registered in pure water
(Figure 3-B). In both cases — superoxide and hydrogen peroxide, the effect on
T,-weighted MRI contrast of DIW was concentration dependent (Figure 3—A,B).
These data confirm the assumption that T, shortening effect of nitroxide radical
is amplified in the presence of superoxide, but not in the presence of hydrogen
peroxide. Moreover, hydrogen peroxide decreases the T, shortening effect of
nitroxide radical, but only in very high concentrations (>150 mM).
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Discussion

The amplification of nitroxide-enhanced MRI signal in cancer cells,
characterized by overproduction of superoxide, could be very indicative about
the mechanism(s) of T, shortening by nitroxide radical and/or superoxide
radical in cell suspensions. The cancer cells (e.g., leukemic lymphocytes) are
characterized by a high capacity for generation of superoxide and/or hydrogen
peroxide due to their intrinsic mitochondrial dysfunction and up-regulation of
NOX (Pervaiz & Clement, 2007: 1297-1304). On the other hand, it is well-
known that free radicals affect the relaxivity of protons, which results in T,
shortening by a physical mechanism (Lurie, 2003: 547-578). Therefore, the
amplified signal (Figure 2-B2,C2) could be explained by two independent
events that can overlapped: (i) physical enhancement of MRI signal as a direct
effect of superoxide on proton relaxivity; (ii) interaction of superoxide with
mito-TEMPO, which maintains the radical form of nitroxide in the cells and its
direct effect of proton relaxivity.

Figure 4 demonstrates our molecular hypothesis. Endogenous or exogenous
stimulus (e.g., neuronal stimulation, inflammation, “oxidative stress”, etc.)
provokes metabolic activation of certain target in the organism (molecular,
cellular, vascular, etc.), which is accompanied by accelerated oxygen consumption
and activation of mitochondrial respiration, as well as by activation of oxidases
in particular cases. Elevated levels of ROS (predominantly, superoxide and/or
hydrogen peroxide) could be generated in the target locus for a short time during
activation. The effect of free radicals and, in particular, superoxide radical on
proton relaxivity leads to a local enhancement of T,-weighted MRI contrast in the
activated area, while the effect of hydrogen peroxide on proton relaxivity leads to
a local decrease of T,-weighted MRI contrast in the activated area, based on the
experimental data, described in this study.

In addition, some stimulus can also provoke activation of nitric oxide synthase
and accelerated generation of nitric oxide for a short time in metabolically active
biological target. Nitric oxide could also affect proton relaxivity and is another
possible trigger for enhancement of the MRI contrast in the activated locus.
However, this assumption needs experimental verification at least on in vitro
platform.
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Fig. 4. Molecular hypothesis, explaining the possibility for local enhancement or decrease
of T,-weigheted MRI signal in metabolically active biological targets (cells, tissues, blood
vessels, etc.).

It is well-known that superoxide and hydrogen peroxide are major mediators
of the cell signalling regulation and signal transduction under activation of certain
locus in the organism, which is confirmed by different redox-sensitive probes and
imaging techniques, as fluorescent imaging and positron-emission tomography
(Trachootham et al., 2009: 579-591; Fulda et al., 2010: 447—464; Lin et al., 2013:
19-43; Dickinson et al., 2013: 1249-1259; Hu et al., 2012: 399—412; Zhang et al.,
2012: 276-286). The majority of the published studies are based on the detection
of hydrogen peroxide in biological systems, because of its stability and a relatively
long lifetime in living cells and tissues (Lin et al., 2013: 19-43; Dickinson et al.,
2013: 1249-1259).

The simultaneous detection of the levels of hydrogen peroxide and superoxide,
and assessment of the balance between these two reactive oxygen species,
may be the key to clarify the trigger of neurodegeneration and carcinogenesis:
“Superoxide versus hydrogen peroxide: What is the meaning of the balance in
redox signaling?”

Our methodology allows visualization of the balance between superoxide
and hydrogen peroxide in vitro and in vivo, which might be a key for discovering
of molecular nature of cell signalling regulation and its disturbance in variety of
pathologies (e.g., carcinogenesis, neurodegeneration, inflammation, autoimmune
diseases, etc.). Moreover, the increased mitochondrial activity and the direct effect
of the generated free radicals (e.g., superoxide, nitric oxide) and hydrogen peroxide
on the relaxivity of water protons might be also a clue for discovering of the fine
molecular mechanism of functional MRI in its commonly accepted definition as a
method for detection of neurovascular coupling.
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Conclusion

Our study demonstrates a direct involvement of superoxide radical in the
enhancement of T,-weighted MRI contrast in model systems and living cells in
the absence and presence of nitroxide contrast probes. Nitroxide-enhanced T,-
weighted MRI (using mito-TEMPO as a contrast probe) allows visualization of
overproduction of superoxide and is an appropriate technique for detection of
mitochondrial dysfunction. Moreover, since hydrogen peroxide has an opposite
effect on the proton relaxivity and decreases the intensity of T,-weighted MRI
signal, this methodology allows a measurement of the balance between superoxide
and hydrogen peroxide in living cells and tissues in situ and in vivo.

These two observations give a direction for discovering of new opportunities
for MRI diagnostics: for example, a detection of metabolic activity, accompanied
by overproduction of superoxide (and/or nitric oxide).

The real-time detection of mitochondrial dysfunction might be also a key
for discovering of the molecular mechanism of functional MRI in its commonly
accepted definition as a method for detection of neurovascular coupling.
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T'ACTPOUHTECTHUHAJIHU CTPOMAJIHU TYMOPH
HA PEKTYM

BAHS MUTOBA*, MUPOCIJIAB 3AIIIEB*, PAIOCBET TOPHEB*

* YHuBepcutercka oonHuna ,,Jlozenen™, Kimnnka no obia xupyprus

lacrpountectunanuute crpomannu Tymopu (I'MCT) ca peaku TyMOpH, KOUTO MpeCTa-
BJISIBAT [10-MAJIKO OT 1% OT IbpPBUYHUTE HEOIUIa3MHU Ha ractpounTectuHanuus Tpakt (TUT). Te
ce cpelar U3 Lelus CTOMAIIHO-UPEBEH TPAKT, HO Hali-uecTara UM Jlokanu3zanus (60%) e B cro-
Maxa, 0OuKkHOBeHO BB (pyHayca. IIponento I'ICT ce cpema B apyrute yactu Ha [UT kakTo
cienBa: 30% B HieroHyMa U HIIeyMa; B IBAHAZECETONPHCTHUKA - 5%; 4% 0010 B KOJIOH U PEKTYM
U PSAJKO B XpaHorpoBoja u aneHaukca. Benuku ['MC Tymopu ce kinacubuimpar, 6a3upaiiku ce
Ha 2 OCHOBHU KpUTEPHs: pa3Mep Ha TyMOpa U MUTOTHUYEH MHEKC. JIedueHreTo Ha racTporHTeC-
TUHAJHUTE CTPOMAJIHU TYMOPHU € KoMIIecHO. OCHOBHOTO JIe4eHHE € XUPYPIUIHOTO, ¢ WK Oe3
JIOI'BJIHUTENHO JiedeHue ¢ Imatinib. PexTamnurte rarpoMHTECTHHAIHE CTPOMAaJIHM TyMOpPHU ca
enHa ot Hail-psiakata sokanu3anusg Ha [ YICT. Te ca 0,1% ot Bcu4ku TyMOpH, IPOU3XOXKAALIH OT
pexryma. [Ipeacrassame 92 marueHTH, OCTHIIMIN C TyMOP Ha PEKTYM, OT KOUTO €JIMH C JOKa3aH
I'CT na pextym.

KwuoBu nymu: I'MICT, pextym, Imatinib

Vanya Mitova, Miroslav Zashev, Radosvet Gornev. GASTROINTESTINAL STROMAL
TUMORS OF THE RECTUM

Gastrointestinal stromal tumor (GIST) is a rare tumor, accounting for less than 1% of
primary gastrointestinal (GI) neoplasms. The majority of GISTs (60%) are seen in the stomach,
usually in the fundus. The percentages of GISTs found in other portions of GI tract are reported
as 30% in jejunum and ileum, 5% in duodenum, 4% in colorectum, and rarely in the esophagus

* 3a koumaxmu: J1-p Bans Mutosa ten. 0895/475710 e-mail: vania_mitova@mail.bg

135



and appendix. Their classification is based on a size of the tumor and the mitotic rate. The main
treatment of GISTs is surgical. It could be combined with or without Imatinib. Rectal GISTs
make up 0.1% of all tumours originating in the rectum. We present 92 patients with a tumor of
the rectum. One of them is diagnosed with GIST of the rectum.

Key words: GIST, rectum, Imatinib

l'acrpountectunanuure crpomannu TymopH (I'MCT) ca penku TyMOpH, KOUTO
MPEJICTABIIABAT MO-MAJIKO OT 1% OT MbPBUYHHUTE HEOIUIA3MH Ha TaCTPOUHTECTH-
Hainaug TpakT (I'UT). Te obaye ca Hail-4yecTo CpelIaHUTE HE-eNMUTEIHH (ME3EH-
xumHaN) TyMopHu Ha 'UT. (Din, Omar S., Penella J Woll, 2008 Feb; 4(1): 149-162)

TepMHUHBT ,,cTPOMATHA TyMOpHU™ € omucaH 3a mbpBH Mazur u Clark mpe3
1983 1, cnex koeto ot Schaldenbrand u Appleman npe3 1984 r. (Zhao, Xiaohui,
Changjun Yue 2012 Sep; 3(3): 189-208; Mazur MT, HB Clark, 1983;7:507-19;
Schaldenbrand JD, HD Appelman, 1984;15:229-32).

Criope/i HIKOJIKO SHHIEMHUOIOTHYHH, HOMYy/IallMOHHO-0a3upaHi IpOyYBaHUs
YyecToTaTa Ha HOBOJIMATHOCTUIIMPAHUTE ciiyyan B AMepuka U EBpomna e 6 — 15 Ha
1 000 000 momymarust. (Rubin B., M. Heinrich, C. Corless, 2007;368:1731-41;
Demetri G., H. Joensuu, 2008; Supplements 6; Nol:1-14; Corless C., M. Heinrich,
2008;3:557-86)

Han 90% ot I'NMCT ce nposiBiaT nmpu nanueHTH Haja 40-roquirHa Bb3pacT, a
cpemHara BB3pacT Ha JUArHOCTUIHMpaHe € 63 romuHu. Bempeku ToBa, mMma J0-
kmanBanu cioydan Ha [MICT BBB BCHYKH BBH3pACTH, BKIIOUYHUTEITHO W TPH JIETIA.
(Stamatakos, Michael, Emmanouel Douzinas, Charikleia Stefanaki, Panagiotis
Safioleas, Electra Polyzoul, Georgia Levidou, Michael Safioleasl, 2009, 7:61).
[To nannu ot Hanumonanuus peructsp Ha BenukoOpuTaHus yectoTara Ha 3a00-
nsBaemoctTa € 0.02 Ha MUIHMOH Jlena Ha Bb3pacT nox 14 rogunu. ToBa ca enHu
OT Haif-00EKTUBHUTE CMTUIEMHUOIOTHYHU JaHHHU 3a cirydante Ha [UCT npu nemna.
(Stiller C. 2007). He ce oTkpuBa pa3znnka B 3a00151Ba€MOCTTa OT TO3HM BUI TyMO-
pu Mexnay nBata mona. (Stamatakos, Michael, Emmanouel Douzinas, Charikleia
Stefanaki, Panagiotis Safioleas, Electra Polyzoul, Georgia Levidou, Michael
Safioleas1, 2009, 7:61).

I'NCT ce otnudupeHOUpaT OT APYTH TYMODPH, W3IOJI3BAMKH TEXHUS HMY-
HoxuctoxumuueH npodmin. Te ca mozutuBHU 3a: KIT (95%), CD34(60-70%),
ACAT2, S100 protein, DES (desmin 1-2%) u keratin (1-2%), xato KIT mapke-
PBT € Hall-ceH3uTHBEH 3a To3u BuA TyMopu. (Rubin B., M. Heinrich, C. Corless,
2007;368:1731-41; Kypres, I1anaiiot, ['anuna Kypresa, 2015; 132-140).

laTponHTECTHHAIHUTE CTPOMAITHU TYMOPH CE CPEIIAT U3 IeNINs TaCTPOUHTEC-
THUHAJICH TPAKT, HO Hali-uecTara UM Jiokanuzanus (60%) e B cTomaxa, 0OUKHOBEHO
BB ¢yHAyca. (Zhao, Xiaohui, Changjun Yue, 2012 Sep; 3(3): 189-208; Nilsson
B, P. Bumming, JM Meis-Kindblom, et al. 2005;103:821-9). IIponearao I'UICT
ce cpela B JIPYTUTE YacTH Ha CTOMAIIHO-YPEBHHS TPaKT Kakto ciensa: 30% B
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HieloHyMa 1 MiieyMa; B ABaHaJeceTonpheTHHKA — 5%); 4% 0O0II0 B KOJIOH M PEKTYM
Y PSAKO B XpaHOMNpOBoAa U arneHaukca (Zhao, Xiaohui, Changjun Yue, 2012 Sep;
3(3): 189-208; DeMatteo RP, JJ Lewis, D. Leung et al. 2000;231:51-8)

Penuna npoyuBanus ce onutsar na knacudunupar ' UC tymopure, Taka ue na
MOXe Jla ce OIpeAey TEXHUIT MAIMTHEH MOTeHI1al. Benuku e ce 6asupar Ha 2
OCHOBHH KPHUTEPHSL: pa3Mep Ha TyMopa U MutotudeH uHjekc. Criopen Guideline 3a
oreHka Ha 310kadectBeHOoCT Ha ['MICT, Mmomudummpan or Miettinen ¥ CbaBTOpH,
I'MCT ce pa3aensT Ha: MO-BEPOATHO JOOPOKAYECTBEHH, 37I0KAYECTBEHHU U TAKUBA C
HECUTYPEH WM HUCHK ManurHeH nmoTennuan. (Taom.1) (Miettinen M, W. El-Rifai,
J. Lasota, LH Sobin 2002, 33, 478-483).

Taon. 1. PerkoBoacTBo 3a oueHka Ha 3nokadectBeHocT Ha [MICT. Moaudunupano or
Miettinen et al. (Miettinen M, W. El-Rifai, J. Lasota, LH Sobin 2002, 33, 478-483).

HO-BepOHTHO noﬁpoxaquTBeHn:

e MHTeCTMHAJIHH TYMOPH
MaxkcumManeH fuaMeTsp < 2CM.
u He 1oBede oT 5 muTo3u Ha 50 HPF
e CToMalIHH TYMOpPH
MakcuManeH guaMeTsp < ScM.
u He 1oBeye oT 5 muTo3u Ha 50 HPF
3/10KaYecTBEHM:

e HuTecTHHAIHN TYyMOPH
MakcuManeH quaMeTbp Hall SCM.
u rioBeye ot 5 muto3u Ha 50 HPF
e CroMaumIHM TyMOpH
Maxkcumanesn auameTsp Hag 10 cm.
u rioBeye ot 5 muto3u Ha 50 HPF
HecurypeH njiu HUCbK MaJUTHEH IMOTCHIHAT:

e HuTecTHHAIHN TyMOPH
MakcumaneHn quameTsp 2 — ScMm.
U He noBeve oT 5 muto3u Ha 50 HPF
o CroMalmIHM TyMOpH
Makcumanen guametsp S — 10 M.
U He noBeve oT 5 muto3u Ha 50 HPF

Or cBos ctpana National Cancer Institute cp31aBa KoHCeHCYCHA Kiaacupu-
KaIMs 33 CTpaTuHUIMPaHE HA PUCKA OT arpECUBCH KIIMHUYCH XOJ1 Ha 3a00MsIBaHe-
T0. CBINIACHO HEs TYMOPHUTE OTHOBO B 3aBHCHMOCT OT pa3Mepa Ha TymMopa U MHU-
TOTUYHHMSI MHJICKC C€ Pa3/iesaT Ha TAKKWBa: C MHOTO HUCHK, HUCHK, CPENICH U BUCOK
PHUCK OT arpeCHBEH KJIMHUYCH XOA. Ta3u KiacHU(pHUKaIHs HEe pas3leis TYMOPHUTE Ha
nobpoxkauectBenn U 3nmokadectBern. (Joensuu H. 2008 Oct;39(10):1411-9)
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Ta6a. 2. Onpenensne Ha arpecuBHoctTa Ha T ICT (Eisenberg BL, 1. Judson, 2004:465-475)

Puck Pasmep Bpoii muto3un
MHOTO0 HHCBK <2cm < 5/50 HPF
Hucsk 2-5¢cm <5/50 HPF
<5 6-10/50 HPF
Cpenen 5-10 c™m < 5/50 HPF
>5 cm > 5/50 HPF
Bceku mutoTrueH
>10cMm
Bucok UHJEKC
Bcexu pa3zmep > 10/50 HPF

ITo-kbCHO Ce YCTaHOBsIBa, Y€ MMa U APYrH (pakTOpH, KOUTO MOTar Ja MMat
HETaTHBHO BIMSHNE BbPXY CBOOOIHATa OT 3a00JsBaHE MPEXUBIEMOCT. TakuBa ca
JIOKaJIM3aLus, eMWIONIHA UM CMECCHa XHMCTOIOTUS, MyKO3Ha MHBAa3us, yilepa-
1mu, TyMopHa pyntypa u ap. (Kypres, [lanaiior, ['annra Kypresa, 2015; 132-140).

JleueHnero Ha raCTPOMHTECTUHAIHUTE CTPOMAIHUA TYMOpPH € KomIuiecHo. To
C€ M3rOTBS OT MYATHANUCIUIUIMHAPEH eKull. OCHOBHOTO JIUEHUE € XUPYpPrHYHO-
TO, ¢ WK Oe3 nombaHuTenHo JieueHue ¢ Imatinib. TUCT psnko meracrazupar B
mumouute Bu3H (Gold JS, M. Gonen, A. Gutierrez et al. 2009;10:1045-52) u
CJICIOBATENTHO PErHOHa Ha TUM(HA JUCEKUUS MPH TE3U TyMOPH OOMKHOBEHO HE
e HeoOxonuMa. B HsKou ciiydaum OpraHOCHXpaHsIBALIM PE3EKLIHMU (CETMEHTHHU pe-
3€KIIMH) CHIIO Cca M3IbpPKAHW OHKOIOTWYHO. Berpekn ToBa, mpu oxomo 40-90%
OT TIAIIMEHTHUTE, JIEKyBaHU XUPYpPruyHo, ce Habmomasar peunansu (Rossi CR, S.
Mocellin, R. Mencarelli et al. 2003;107:171-6).

[Mpubnuzurenno npu 50% OT ManMEHTHTE, MPU KOUTO € MPOBEICHO Paju-
kajHa onepanusa Ha mepBuueH ['MCT, npexussaBat go S-tata roguna. (Blay J, P.
Reichardt, 2009;9(6):831-838).

Pesomrouns npu neuennero Ha ' UCT e npunoxenuero Ha Imatinib. 3a mepsu
BT Ce MpUJIara Npu MaueHTH ¢ HAIPEAHAIN 1 He-pe3eKTa0MIHI FaCTPOMHTECTH-
HajHU cTpoMaiau TymopH ipe3 2000r. (Joensuu H, PJ Roberts, M. Sarlomo-Rikala
etal. 2001;344:1052-6)

Imatinib mesylate (Imatinib) BCBITHOCT MPEICTaBIISIBA MEPOPAICH KOHKYPEH-
TEH MHXUOWTOpP Ha THPO3UH KuHa3M, cBbp3anu ¢ KIT nporenna, ABL u pettentopu
Ha pacTeXHU (aKTOPH, TIOITYUYEHH OT TPOMOOLIUTH.

B ceBpemennara npakTtuka Imatinib ce u3non3Ba KakTo Karo HEOA IOBAaHTHA,
Taka U Karo aawoBaHTHa Tepanus npu nauventu ¢ TUCT.

I'NCT na pektym

PexranHuTe TaTpOMHTECTHHAIHH CTPOMAIHHA TYMOPH Ca €llHa OT Hal-psi-
kara jokanuzauus Ha [UCT. Te ca 0,1% OT BCHYKU TyMOpPH, IPOU3XOKAAIIN OT
pektyma. Criopes] €IHO CKOPOIITHO €MHIEMUOJIOTMYHO U3CIICABAHE, MPOBEACHO B
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CAlll, taxnara gectora e 6,8 Ha MuiroH aymu rogumrHo. (Nello Grassi, Calogero
Cipolla, Adriana Torcivia, Stefano Mandala, Giuseppa Graceffa, Alessandro
Bottino, Federica Latteri. 2008; 14(8): 1302—-1304)

Miettinen u chaBTOpH JOKazaxa, ue ekcrpecusita Ha CD34 npu pekranHuTe
racCTPOMHTECTHUHAIHU CTPOMAHH TyMOpH € 92%, 3a pa3nuka oT OCTaHAJIUTE, KaTo
HaIrpuMep THHKOYPEBHUTE, PU KOUTO Ta3u ekcrpecus ¢ ensa 50%. (Miettinen M,
LH Sobin, M. Sarlomo-Rikala. 2000; 13: 1134-1142)

Cumnromure mipu ['UCT Ha pekTyM OOMKHOBEHO HE C€ pa3inyaBaTr OT Te3U
Ha JIPYTH PEKTAIHU TYMOPH. J[MarHOCTHYHO MOJXOABT € CHIIHAT, KAKTO MPH BCSAKA
Ipyra TymopHa (opMmariusi B pektyM. [IpenoneparnBHara GHONCHs Urpae KIK4YOBa
poust ipu auarnoctunupaneto Ha [VCT, Tei karo naBa nHGOpManus Ha UMYHOXHC-
TOXUMHUYHHTE XapaKTEPUCTUKU U Oposi Ha MUTO3UTE. TOBa OT CBOS CTpaHa ONpeies
MaJIMTHEHUST IOTEHIIMAT Ha (hopMariaTa 1 eBeHTyalTHaTa Hy»/1a OT He0aJI0BaHTHA
Tepamnus ¢ Imatinib. MHoro yecTo npu nanueHTH, 0€3 MpenBapUTETHA UMYyHOXHUC-
TOXVMHUYHA BepH(HKALUs, CE MPEMUHABA KbM OIEPATUBHO JICUCHUE, BKIIFOYBAIIO
JIOPY aMITyTaIysl Ha PEKTYM, KOETO BCHIIHOCT MOXeE Ja Objie u30erHaro.

[Ipu racTpOMHTECTHHAIHUTE CTPOMAIIHA TYMOPH Ha PEKTYM MOTar Ja Ce U3-
BBPIIBAT Pa3jIMYHHU 10 00€M OIEPATHBHU MPOLEAYPH, C TOBA YUCIIO JIOKATHA €KC-
U3, TPEeIHA PEe3EKIHs Ha peKTyMa 1 a0IOMHHO-TIEpHHEaTHa pe3eKius. M300pbT
Ha TIpoIleIypa 3aBUCH OT pa3Mepa Ha TymMopa u Mecroronoxenrnero (Miettinen M,
M. Furlong, M. Sarlomo-Rikala, A. Burke, LH Sobin, J. Lasota. 2001; 25: 1121-
1133; Shibata Y, T. Ueda, H. Seki, N. Yagihashi, 2001; 13: 283-286).

[IpemoneparnBHOTO cTaaupane u moaxonsT KpM naruerTture ¢ [UCT Ha pek-
TyM e onpenemsl. Blesius u cerpyaauim (Blesius A, PA Cassier, F. Bertucci et al.
2011;15:72) noxmanasar, 4e 10 36% OT MalMEeHTHUTE, IPH KOUTO C& HAOIOIaBa JoKaJl-
Ho HampexHan HemeTactazupan 'MICT Ha pekTyMm U ca ompenerneHn Karo Heorepa-
OWIHM, CJIel HeO-afoBaHTHA Tepanus ¢ Imatinib, mpeThpnsT oneparys OT ChIIUTE
JICKapH, KOUTO ITbPBOHAYAIHO Ca OWII TBBPJIO MTPOTUB OINEPATUBHOTO JICUCHHE.

Heo-amoBantHara tepanus ¢ Imatinib e gokazaHo, 4e yinecHsBa U MO3BOJSBA
3ama3BaHe Ha COUHKTEPHUS armapar 0e3 KOMIPOMUC 3a ONTHMAJICH JIOKaJICH KOH-
Tpoa npu nanueHTt ¢ pekranen [ UCT (Wang JP, T. Wang, MJ Huang, L. Wang,
L. Kang, XJ Wu. 2011;34:314-316). Te3u qanHA NOTBBPKAaBaT HEOOXOIUMOCTTA
OT HEO-a/IF0BaHTHA Teparvs, 0COOEHO NPY MAIUEHTH, CYNTAHHU 32 HEONEPAOUITHI
WJIM TaKUBa, MPU KOUTO C€ OOMHUCIIs a0loMUHO-TIepuHeanHa pesekius (Mohamad
Farid, Marcus Jin Fu Lee, Min Hoe Chew,Whee Sze Ong, Alisa Noor Hidayah
Sairi ,Kian Fong Foo, Su Pin Choo, Wen Hsin Koo, Simon Ong, Poh Koon Koh,
Richard Quek. 2013 Jan; 1(1): 190-194).

Taka HeoamroBaHTHOTO mpwiarane Ha Imatinib ce mocnensa or omeparus-
HO JICYCHHUE CJe]] MOCTHTaHe Ha MaKCHMAaJieH OTIOBOp CpedHo 3—6 mecena cro-
pen NCCN(Natianal Comprehensive Cancer Network) wimm 6-12 mecena crio-
pen ESMO(European Society for Medical Oncology). (NCCN Clinicak practice
Guidline in Oncology; V.2.2009)
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OcBeH KaTo HeoaaoBaHTHA, Imatinib ce mpuiara u KaTo aalOBaHTHA TepaIus
B n03a 400 unu 800Mr IHEBHO, KaTO NPOIBIKUTEIHOCTTA Ha JICUEHUETO € Heole-
pPEeACNIEHO IBITO.

Hamusar onur:

3a mepuox ot 5 roaunu /sayapu, 2010 — maii, 2015/ B Hamata KIMHUKA ca
MOCTBIIMIM 92 manueHTH ¢ TyMop Ha pektyMm. OT Tiax 86% ca ¢ XucTonoru4Ha
JIUarHo3a ageHokapimHoM. OT JOKJIaIBAHUTE CIydand CaMoO €IMH € C XUCTOIOTHY-
Ha XapakTEpHUCTHUKA Ha TaCTPOMHTECTHHAJICH CTPOMAJICH TyMOpP Ha PEKTYyM, KOETO
orroBaps Ha 1,08% oT obmus Opoi.

B AneHORIpLMH0M
BHCT Ha pesaym
0 [pym

®@ur. 1 XuCTOMOTHIHOTO pa3mpeeTHIe Ha TYMOPUTE Ha PEKTyMa

[NareHTHT Oelle MUArHOCTHIIMpPAH CIIEA IMpOBeleHa (PUOPOKOIOHOCKONHUS C
OuorIicus, PH KOATO CE YCTAaHOBU HAJIMUUE HA TyMOpHA (hOpMalns B PEKTYM Ha OT-
crosiare 2 cM oT linea dentata. IMyHOXHCTOXMMUYHHTE W3CIIEIBAHUS TIOTBBPANXA
muarno3a: ' ICT Ha peKTyM ¢ HUCKa MHUTOTHYHA aKTUBHOCT (TI0-MaJIKO OT 5 MHUTO3H
Ha 3putenHo moie). Crnen gombpaHUTENHN 00pasHu niciensanus (KAT u SIMP) u
oTpesielisTHe pa3MepbT Ha TyMopa (65/53MM), MAIMEHTHT Ce OIIEHU KaTo TaKbB ChC
cpenen puck (5—10cm; < 5/50 HPF) 3a arpecrBeH KIMHHYCH X0/ Ha 3a00JSBaHETO
(cragupaH criopen KOHCeHCycHara kiacudukarust Ha National Cancer Institute).

dur. 2

SIMP npenn
HEOaIOBAHTHOTO
sreyenne ¢ Imatinib

i
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Ha oHKoOTHYeH KOMHTET Ce B3€ PEIlIeHHe 3a MPOBEKIaHe Ha HE0aJI0BAaHTHA
Tepanus ¢ Imatinib 3a mepuon 6—12 Mecena u mocieBamia oleHKa 3a OrepaTuBHO
JICUCHUE.

KOHTpOJ'[HI/ITe O6p213HI/I H3CJICABAaHMs IMOKa3BaT 3HAYUTCIIHA PECAYKIUA HA Ty-
Mopa (10 32MM), KOETO BeUe MO3BOJISIBa OPraHOCHhXpaHIBaIIa ONEPALIHs CIIe IPH-
KIIrouBaHe Ha 12-meceunus kypc ¢ Imatinib.

®ur. 3. SIMP cien HeoaArOBaHTHOTO jJeueHue ¢ Imatinib

H3Boam:

1. Pexranaute 'C TyMOpH ca U3KIIIOUUTEIHO PEAKH, BhIIPEKH TOBA T€ TPSIO-
Ba Jia ObJaT BKIIIOYCHHU B AM(epeHIMaiHaTa Juarto3a npy JaHHU 3a TYMOP B peK-
Tyma.

2. Jlumicara Ha TOJIEMU CEPHH OT MallMeHTH 3aTPyAHSBA OLIEHKATa U CTPATETHs-
Ta 3a e()eKTUBHOTO W HAW-IIA A0 JICUCHHE Ha TO3U BHU]l PEKTAITHN TYMODH.

3. Pemiennero 3a HeoOXoMMHUsI 00EM Ha XUPYPrUYHA PE3CKIIHS ¥ TTOKa3aHUATA
3a HEOa/II0OBaTHA W/WIIK aJfoBaHTHA Tepamnus ¢ Imatinib ¢ KIFOYOB MOMEHT B Jieue-
Hue Ha narerTute ¢ [ UCT Ha pektym.

4. Xupypruunoro yiedeaue Ha [ UCT Ha pekTymMa € OCHOBEH MeTOIl Ha U300p,
HO HE BUHATW IIbPBA JINHUS HA JICUCHHE.
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5. Imatinib e Brucoko crienndudHa TapreTHA TEpaIys MPH JICUCHUE Ha TacTPO-
WHTECTUHAITHUTE CTPOMAIHU TyMOpH, BKmrountenHo u npu ['MCT Ha pekTym, ¢
JIOKA3aHO YIbJDKaBaHE Ha MPEKUBIEMOCTTA.
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L{semanxa Mapunosa, Jliobomup Cnacos, Maiiss Mapxosa TUMYCHUTE MHOI'OKIJIE-
THYHU JINMMPO-CTPOMAJIHU KOMITJIIEKCH KATO MECTA 3A CEJIEKIIUA HA TU-
MOILIUTUTE: ®AKT UJIN APTEDAKT

TumycHure xomiuiekcH ot uMouuty u crpomansu kiaetku (JICK) ca cnenuduuno xie-
THYHO MHUKPOOOKpBkKeHHe 3a T-mumbouutHOo nponudepupane, aupepeHnupane, Mo3uTHBHA U
HeraTuBHa cenekiys. HaOmronenus in vitro u in situ mokasBar, e ananmu3bsT Ha JICK, oOpasyBaHu
ot TumycHure ,,oTkbpMBaiiu kiaetku (TOK) u posetrko-o6pasysamute kietku (POK) e ocHo-
Ba 3a ()OPMHUPAHETO HA HOB OOCIIABAIIl ITOAXO]] 33 aHAJIHM3 Ha TUMOIIMTHOTO MUKPOOOKPHIKEHHUE.
Crnopen Hsixou apropu JICK ca apredaxkr, pesynrar or eH3UMHaTa 00paboTKa Ha aHAJIM3UPaHHU-
Te THMYCHH IPOOU. B HAaCTOSIIOTO M3CeIBaHe Ype3 CBETIMHHA, TPAHCMHUCHOHHA M CKaHMpAIa
€JIEKTPOHHA MUKpOCcKonus ycraHoBuxMe TuMycHH JICK in vitro u in situ y 4oBek u muinka. Ha-
omronaBaxme in situ POK oT 1TuMQonnTH 1 EHTpaTHO Pa3NoIOKeH! CTPOMAITHH KIIETKH (MaKpo-
(aru, MHTEPAUTUTHPAIIH KJICTKH, ICHAPUTHH KIETKH WK METyJIapHU enuTesHu KiieTkn) 1 TOK
(KOPTHKAJIHU €MUTENTHH KIeTkH, oOrpaxaamy tumonutH). JICK Osixa Mopdonorudso u umy-
HOq)eHOTI/IHHO XCTCPOIr€HHU B HOPMAJICH U C MAaTOJIOTUYHU MMPOMEHHU MHUIIHU U YOBCUIKU TUMYC.
Kommniekcure, u3cnenBanu in vitro, 06sXxa CTpyKTypHO HEOTIIMYUMH OT HAOJIOIaBaHUTE in Situ.
Te3u maHHW AaBaT OCHOBaHKE Ja ce JomycHe, 4ye HabmonaBanute in situ JICK npu 6o3aiiHum
ca Mop}ho-(pH3NOIOTHYHN €ANHUIM Ha TUMYCa, KOUTO C€ 3aIa3BaT in Vitro U OCUTYPSIBAT MUKPO-

* For contact: Prof. Tsvetanka Marinova, MD, PhD, DSci, Medical Faculty, Sofia Univ.
“St. Kliment Ohridski” 1 Kozyak st. , tel: 00359 2 9607 414
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O6Kp’b)l(eHI/Ie, B KOCTO CTPOMAJITHUTE KJICTKH ITOBJIHABAT T-knerpuHara OHTOreHE3a U y4dacTBar B
IIO3UMTHUBHATAa U HETraTHUBHA, (1)I/I3I/IOJ'IOI‘I/I‘-IH3 WJIK 11aTOJIOrn4YHa T-J'II/IM(l)OIII/ITHa CCJICKI M.

Ki1040BH IyMu: THMYC, MHOTOKJICTHYHH KOMIUTEKCH, T-KJIeThYHA OHTOreHE3a

The thymic lympho-stromal complexes (LSC) have been considered as a most intriguing
specialized microenvironment for T-cell differentiation, maturation, positive and negative
selection. In vitro and in situ observations show that LSC formed by thymic nurse cells (TNC)
and rosettes (ROS) allow a promising new approach to analysis of thymocyte microenvironment.
Some authors, however, discuss LSC as an artifact of preparation by enzyme dissociation
of the thymus. In this study, using light, transmission and scanning electron microscopy, we
demonstrated in vitro and in situ thymic LSC in mouse and human. ROS from lymphocytes and
central stromal cells (macrophages, interdigitating cells, dendritic cells or medullary epithelial
cells) and TNC (cortical epithelial cells which surround groups of thymocytes) were observed
in situ. LSC were morphologically and immunophenotypically heterogeneous in normal and
pathological mouse and human thymus. The complexes studied in vitro were structurally identical
with those detected in situ. This suggested that mammalian LSC are morpho-physiological units
of the thymus that are preserved in vitro and provide microenvironment in which stromal cells
influence the T-cell ontogenesis and take part in the positive and negative, physiological or
pathological T-lymphocytes selection.

Key words: thymus, multicellular complexes, T-cell ontogenesis

INTRODUCTION

A characteristic trait of lymphoid organs is the spatial proximity between
lymphocytes and stromal cells providing their microenvironment. In the thymus,
thymocyte differentiation takes place in close contact with thymic stromal cells
(Blackburn 2004: 278-289; Marinova 2006: 259-264). The immature T cells are
selected by multiple interactions between their TCRs and self major histocompatibility
complex (MHC) molecules expressed on thymic microenvironment (Marinova
2008: 50-58). Different types and degrees of spatial proximity and contact between
the two cell types have been described (Anderson 1996: 73-99; Savino 1995:
313-318). The thymus stromal cells connected to the differentiating T lymphocytes
form multicellular lympho-stromal complexes (LSC). It is generally accepted that
the multicellular complexes formed by non-lymphoid thymic cells and thymocytes
are two types: complexes formed by thymic nurse cells (TNC), i.e. epithelial cells
of thymic cortex which surround neighboring groups of thymocytes, and thymic
rosettes (ROS) in which thymocytes adhere to the surface of macrophages, epithelial
cells, interdigitating-like cells, and dendritic cells, originating mainly from the
thymic medulla (Guyden 2003: 1-37; Oliveira-dos-Santos 1998: 2882-2892).

The close interaction between stromal cells and differentiating T lymphocytes is
most easily observed after mechanical and enzymatic dissociation which disrupts the
normal structure of the thymus and produces single cells and groups of closely bound
cells including lympho-stromal complexes (Wekerle 1980: 925-944). Most authors
consider LSC to be important for understanding the structural basis of the functional
interaction between thymocytes and stromal cells and their cross-talk (Anderson 2001:
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31-40; Takahama 2006: 127-135). In pathological conditions affecting the thymus,
these complexes undergo characteristic changes. In particular, they are very well
represented in the leukemic thymus and play a role in experimental leukemogenesis
(Marinova 2006: 259-264). However, some researchers regard lympho-stromal
complexes as an artifact resulting from the enzymatic digestion (Kyewski 1986: 374—
379; Toussaint-Demylle 1990: 115-123; Toussaint-Demylle 1991: 293-301; Wekerle
1980: 925-944). The aim of the present study on two mammalian species (human and
mouse) was to observe and compare multicellular complexes obtained by mechanical
and enzymatic treatment of thymus samples (in vitro) with those observed in thymus
sections fixed to preserve the structure of the organ (in situ).

MATERIALS AND METHODS

Allprocedures included in the present study conformed to Bulgarian and European
Union legislation. Samples of human thymuses removed during cardiovascular
surgery were obtained from ,,L.ozenets” Hospital, Sofia. The patients had not suffered
of pathological conditions affecting the thymus. Normal and leukemic mice with
chemically induced acute L1210 lymphoid leukemia were obtained from the rodent
breeding facility of IMBG, Bulgarian Academy of Sciences.

To obtain lympho-stromal complexes in vitro, thymus samples were subjected
to mechanical and enzymatic dissociation by trypsin/DNase or collagenase as
described by Wekerle (1980: 925-944) and Hiramine (1996: 185-201). For in
situ at light microscopic level, thymuses were fast-frozen immediately after
their removal and cryostat sections were prepared from them. Both the isolated
complexes and the sections were incubated with monoclonal anti-pan-cytokeratin
antibody C1801 (Sigma-Aldrich) or monoclonal anti-HLA-DR antibody (Sigma-
Aldrich, only for the human samples). After washing, some samples were subjected
to indirect immunofluorescence by addition of a secondary FITC- or TRITC-
conjugated antibody. The rest were processed for indirect immunoperoxidase
reaction as described earlier (Marinova 2006: 259-264). The routine transmission
electron microscopy was carried out according to published protocols (Marinova
2005: 14-18). For scanning electron microscopy, thymus samples were fixed for
90 min in 2,5% glutaraldehyde and postfixed for 60 min in 2% osmium tetroxide.
After dehydration in an alcohol series, the samples were subjected to critical point
drying in liquid CO, and coated with gold (Wollweber 1981: 185-189).

RESULTS

The microscopic methods used in the present study (immunofluorescence,
immunoperoxidase reaction, transmission and scanning electron microscopy)
revealed the presence of thymic LSC both in vitro and in situ and new structural
evidence for these complexes. The complexes were morphologically and
immunophenotypically heterogeneous in normal and pathological mouse and
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human thymus. They were found in all thymuses from the two studied species
(mouse and human, shown in Fig. 1 and 2 respectively), but were much larger and
more abundant in L1210 leukemic thymuses (Fig. 1A-C). In preparations labeled
for cytokeratins, the positive reaction defined the stromal cell of the complex to
be epithelial monoxxurtennara (Fig. 1A, B). When human samples were labeled for
HLA-DR, a molecule belonging to the human major histocompatibility complex,
all types of stromal cells reacted (Fig. 2A).

In sections of human and mouse thymuses, the following types of lympho-
stromal complexes could be observed in situ: rosettes of lymphocytes and centrally
located stromal ROS cells (macrophages, interdigitating cells, dendritic cells or
medullary epithelial cells) and TNC epithelial cells, i.e. cortical epithelial “nurse”
cells surrounding thymocytes. The same types of LSC were observed after
mechanical and enzymatic dissociation of the thymic tissue in vitro (Fig. 1A, 2A).
Their structural features were identical to those of complexes observed in situ.

Fig. 1. LSC in mouse thymuses. A. TNC from a L1210 leukemic thymus, in vitro,
immunofluorescent reaction for cytokeratins, original magnification x 1000. B. TNC ina L1210
leukemic thymus, in situ, immunoperoxidase reaction for cytokeratins, original magnification x
1000. C. Subcapsular LSC in a L1210 leukemic thymus, in situ, scanning electron microscopy,
original magnification x 6500. D. Cortical LSC in a normal thymus, in situ, scanning electron
microscopy, original magnification x 4400.
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Fig. 2. LSC in human thymuses. A. LSC in vitro, immunofluorescent reaction for HLA-
DR, original magnification x 1000. B. LSC in situ, scanning electron microscopy, original
magnification x 8800.

DISCUSSION

The thymic lympho-stromal complexes (LSC) have been considered as a most
intriguing specialized microenvironment for T-cell differentiation, maturation,
positive and negative selection. /n vitro and in situ observations show that LSC
formed by thymic nurse cells (TNC) and rosettes (ROS) allow a promising new
approach to analysis of thymocyte microenvironment. Some authors, however,
discuss LSC as an artifact of preparation by enzyme dissociation of the thymus.

In this study, the observation of numerous samples from human and mouse
thymuses showed that LSC studied in vitro after mechanical and enzymatic
processing of thymus tissue are structurally indistinguishable from those observed
in situ in sections of fixed thymuses. These data suggest that LSC in mammalian
thymus do not represent an artifact resulting from the dissociation of the organ
but are real structural and functional units of the thymus that exist in vivo, can be
observed in situ and are preserved practically unchanged in vitro.

LSC are detected in all major thymus compartments, i.e. the cortex, the
cortico-medullary junction and the medulla. This allows us to suppose that these
complexes provide a microenvironment in which stromal cells influence early
thymocyte differentiation, generation of T-cell repertoire, formation of T-cell
immunophenotype and positive and negative selection. The morphological data
indicating close spatial connection between thymocytes and stromal cells are
in accordance with the molecular data showing that all important events during
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thymocyte differentiation, i.e. the T-lineage commitment by Notch signaling, the
formation of aff or yd receptor, the beta selection, the positive and the negative
selection, require direct contact with distinct types of stromal cells (Marinova
2008: 50-58; Shah 2014: 4017-4023). Moreover, the observed changes in LSC
accompanying T-cell pathology (e.g. the increase of their size and abundance
in experimental leukemia in the present study) show that cell interaction in the
complexes do not consist only of signals delivered by stromal cells to thymocytes
but include cross-talk and influence of thymocytes on stromal cells bound to them.

CONCLUSION

The present study provided new structural and immunocytochemical evidence
that LSC observed in situ are counterparts of those obtained in vitro in both human
and mouse thymus. These data show that LSC are real and equivalent morpho-
physiological units of the thymus, have a role in T-cell development and form
specific thymic physiological or pathological microenvironment.
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The insufficiency of alveolar surfactant (AS) that covers the lung alveoli at the air-liquid
interface, as well as deviation from its optimal biochemical composition, lead to respiratory dys-
function. Currently the clinical therapy includes the application of different native or synthetic
exogenous surfactant preparations, which substitute human AS. Analyses of the composition
and the properties of the alveolar surfactant are crucial for the assessment of lung maturity and
function and may prove the need of surfactant therapy application.

The aim of the present study was to estimate the surface properties of lung surfactant by
analyses of different clinical samples in norm and pathology: gastric aspirates from prematurely
born with neonatal respiratory distress syndrome and full term infants, tracheal aspirates from
patients with nonsmall cells lung cancer, and broncho-alveolar lavage from a patient with pul-
monary alveolar proteinosis. By axisymmetric drop shape analysis on a pending drop surface
parameters, equilibrium, maximal, and minimal surface tension (y, mN/m), during 10 cycles
of compression-decompression were determined. The results obtained showed that AS surface
behavior was altered in the different pathologies leading to significant deviations in the surface
tension characteristics, especially the minimal surface tension values.

* Aopec 3a xopecnonoenyusi: Meduyunxcu ¢paxyimem, Coghuticku ynusepcumem ,,Ce.
Knumenm Oxpuocku “, Cogus, Bvreapus doy. Anbena Hopoanosa jordanovaalbena@gmail.com
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Key words: alveolar surfactant; surface tension; neonatal respiratory distress syndrome;
nonsmall cell cells lung cancer; pulmonary alveolar proteinosis

HenoctursT Ha anBeonapeH cbpdakrant (AC), koiTO hopMupa MOBBPXHOCTHO-aKTUBEH
(uIM Ha BB3IYIIHO-BOIHATA (ha30Ba IPAHHUIIA B ATBEOJIUTE, KAKTO H OTKJIOHCHHS OT ONTHMAJHUS
My OHOXMMHYCH CHCTaB, BOJIH IO pecrnuparopHa quchyHkimsi. ChBpeMeHHATa KIMHIYHA Tepa-
IIHs BKIIFOYBA IIPHITATaHETO Ha Pa3iIMYHU €CTECTBEHH MM CHHTETHYHH €K30TeHHH ChP(aKTaHT-
HU TIpeTiapaTy, ChAbPIKAIIN MOBBPXHOCTHO-aKTUBHU KOMITOHEHTH, KOUTO C€ SIBSBAT 3aMECTUTEI
Ha €CTECTBEHUS alBeoNapeH chbphaKkTaHT. Bbp30To quarHocTHIMpaHe Ha OTKJIOHSHUATA B OHO-
XAMHUYHHATE 1 OMO(DU3NYHN [TApaMETPH ca OT )KHU3HEHO 3HAaUYCHHUE 3a OLICHKAaTa Ha OestopobHara
3pSUIOCT M (PYHKIMS, KAaKTO U 32 HABPEMCHHO NpHJIaraHe Ha eK30TeHHa ChP(aKTaHT Teparnus.

Ilenta Ha HACTOSAIIOTO M3CIEABAHE € Ja CC AHAIM3HMPAT NMOBEPXHOCTHUTE CBOWCTBA Ha
Pa3IMYHH KIMHUYHY IPOOH B HOPMa M MATOJIOTHS: CTOMAIITHU acHHpPaTH OT NPEXIEBPEMEHHO
POZIEHH C HEOHATAaJIeH PeCcIIUpaToOpeH AUCTPEeC CHHAPOM U 3IpaBH, TOHOCceHH OebeTa, TpaxeatHu
acmypard OT MAallMEeHTH C HEAPEOHOKIEThYCH OenoapoOeH KapIuHOM M OpOHXO0-alBeosiapeH
JaBaXk OT MaulMeHT ¢ OenoxpoOHa ajBeodapHA MPOTenHO3a. Upe3 0CeBO-CUMETPUUCH aHAIHN3
Ha BHCSIIATa Kallka ca OIPeeICHH OBEPXHOCTHHUTE TMapaMeTPH Ha M3CICIBAHUTE KIMHHYHU
poOu: PaBHOBECHO, MAKCHMAJIHO M MHHVMAITHO TIOBBPXHOCTHO HampexeHnue (y, mN/m), mpu
YCIIOBHS Ha KOMIIPECHS-IEKOMITPECHS], HAaoN00ABaIIH mporecuTe B anBeonure. Ilomydennte
pe3yATaTH MOKa3Bat, Ye MOBBPXHOCTHOTO IOBEACHHE HAa W3CIEOBAHUTE KIMHUYHH MPOOU ce
IIPOMEHS B Pa3IMYHA CTEIICH NPH PA3IUYHHUTE [TaTOJIOTHH, KOSTO BOIM 10 3HAYUTEIHU OTKIOHE-
HHUs B TECTBAHUTE INapaMETpPU, KaToO B Hal-royisiMa CTENEH C€ M3MEHST CTOMHOCTHUTE HAa MUHU-
MaJIHOTO OBBPXHOCTHO HAIIPEKCHHE.

KiouoBu aymu: anBeonapeH Cbhp@akTaHT; HOBBPXHOCTHO HANpEXKEHHE; HEOHaTaJleH
pecnMparopeH AMCTPEC CHHAPOM; HeapeOHOKIeThueH OenoapoOeH KapuuHoM; OenonpoOHa
ajJBeosIapHa MPOTEUHO3a

Introduction

The alveolar surfactant (AS) is a complex mixture of phospholipids, specific
proteins and small amount of carbohydrates [1-3]. AS forms a film at the alveolar
air-liquid interface and its main function is to reduce the surface tension to less
than 5 mN/m in exhalation [4, 5]. In addition to a low and stable surface tension,
interdependence provided by the fibrous continuum enables the lung to maintain
a large alveolar surface area, necessary for an efficient gas exchange as well as
ensuring the lung immune defense [6].

Introduction

The alveolar surfactant AS insufficiency, as well as changes in its optimal
biochemical composition and biophysical properties lead to respiratory dysfunction.
One of the most severe respiratory abnormality is the neonatal respiratory distress
syndrome (NRDS), which is a leading cause of the neonatal morbidity and mortality
in the developed countries [7, 8]. The incidence and severity of respiratory distress
syndrome are related inversely to the gestational age of the newborn infant.
Enormous efforts have been made in understanding the pathophysiology and
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management of NRDS, leading to improvements in morbidity and mortality in
infants with the condition.

In addition, biochemical surfactant abnormalities of varying degrees have been
described in obstructive lung diseases (asthma, bronchiolitis, chronic obstructive
pulmonary disease, and following lung transplantation), infectious and suppurative
lung diseases (cystic fibrosis, pneumonia, and human immunodeficiency
virus), adult respiratory distress syndrome, pulmonary oedema, other diseases
specific to infants (chronic lung disease of prematurity, and surfactant protein-B
deficiency), interstitial lung diseases (sarcoidosis, idiopathic pulmonary fibrosis,
and hypersensitivity pneumonitis), pulmonary alveolar proteinosis, following
cardiopulmonary bypass, and in smokers [7, 8].

Nonsmall cells lung cancer (NSCLC) is the most common type of lung cancer,
comprising 85 to 90% of lung cancer diagnoses. It is still unclear how NSCLC
affects the AS and its behavior [9]. A number of factors can increase the risk of
developing lung cancer. Smoking cigarettes or being exposed to secondhand smoke
is a primary risk factor for the disease. Exposure to asbestos and certain paints or
chemicals may also increase the risk.

Pulmonary alveolar proteinosis (PAP) was first described in 1958 by Rosen et
al. [10] as a unique lung disorder characterized histologically by an intra-alveolar
accumulation of fine granular eosinophilic and periodic acid-Schiff positive
material. PAP is an extremely rare disorder, occurring worldwide with an estimated
prevalence of 0.1 per 100 000 individuals. It represents a heterogeneous group
of congenital, idiopathic or secondary diseases in newborns, infants and adults.
Idiopathic PAP in adults is the most common form. The impaired respiratory
function in PAP is caused by alveolar surfactant inactivation due to the increased
amount of proteins (albumin, fibrinogen, etc.) [11]. The clinical course of the
disease is variable, ranging from respiratory failure to spontaneous resolution.

The aim of the present study was to analyze the surface properties of clinical
samples of different pathologies and to compare them to control groups of clinical
norm samples. Moreover, by this study an attempt to demonstrate a possible
application of the rapid and informative biophysical method into clinical practice
for assessment of lung maturity and functioning in different pathologies was made.
The clinical samples included: gastric aspirates (GAs) from NRDS babies and full
term healthy infants; bronco-alveolar lavage (BAL) samples from unventilated and
ventilated lung during surgery in NSCLC patients and from a control group without
NSCLC; and BAL samples, collected from a male patient with pulmonary alveolar
proteinosis (PAP) during 15 whole lung lavage (WLL) cycles. With this regard
we determined the equilibrium, as well as the dynamic surface characteristics:
maximal and minimal surface tension (y, mN/m) during 10 cycles of compression-
decompression by the pending drop method using axisymmetric drop shape
analysis.
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Materials and Methods

Clinical samples:

1. Gastric aspirates from newborns: The gastric aspirates were collected in
the first minutes after delivery in sterile tubes via a nasogastral tube and were stored
in -20 °C. The quantity of each sample (between 2 and 5 ml) was enough for the
biophysical analyzes described below.

2. Broncho-alveolar lavage from NSCLC patients: In prospective study we
included 65 patients: Study group of 36 patients with NSCLC and control group of
29 patients without cancer. Surgery was performed under general anesthesia and a
double lumen tube intubation. In both groups we performed broncho-alveolar lavage
with 20 ml 0.9% NaCl: for the study group — from the operated (nonventilated)
lung after intubation and before reventilation (in the end of hypoxia), and from
ventilated lung after intubation and at the end of anestesia; for the control group —
from ventilated lung after intubation.

Anaesthesia was conducted by sevoflorane, fentanyl and atracurium bromidum.
Mode of ventilation was Pressure Control Ventilation: the Inspiratory pressure
(Pinsp=Ppeak) is determined by looking for a Tidal volume (V) 8 ml/kg, respiratory
rate was 10—12/min.

3. Broncho-alveolar lavage from a patient with PAP: The whole lung lavage
samples were collected from a male patient during 15 WLL cycles for both lungs.
Every cycle was made with 1 liter 0.9% NacCl saline (10 ml/kg). The procedure was
performed first on the right lung and seven days later on the left lung. The analyzed
samples were gathered as follows:

Sample 1: mean sample after lavage with 1 liter 0.9 % NacCl saline (10 ml/
kg); final lavage volume after the first cycle of the procedures: 0.8
liter BAL for the right and 1 liter BAL for the left lung.

Sample 2: taken and analyzed after 4 x 11 saline was added to sample 1; final
volume after the cycle: 51.

Sample 3: new lavage cycle with 4 x 1 liter saline for treated lung; final
volume: 4 1.

Sample 4. new lavage cycle with 4 x 1 liter saline for lung; final volume: 4 1.

Sample 5: new lavage cycle with 3 x 1 liter saline for the left lung and 4 x 1
liter saline for the right lung: final volumes: 2 1 and 3 I, respectively.

Pending drop method for measurements of equilibrium and dynamic
surface characteristics of clinical samples: The pending drop method allows
analysis of the surface behavior of small amounts (50ul) of the tested clinical
samples. Tensiometer KSV CAM 101 (KSV Instruments Ltd., Finland) was
used (Fig. 1). The determination of surface tension was performed using the
Axisymmetric Drop Shape Analysis (ADSA). The setup was computer controlled
by a Windows-integrated program, including the ADSA surface tension calculation
algorithm. Fifteen minutes were allowed after the symmetric drop of GA formation
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for adsorption of surface-active molecules at the air-water interface and reaching
an equilibrium value of the surface tension, 7y, quilibrium (v, - mN/m). By a camera
connected to the apparatus series of pictures were taken and by ADSA y_ were
determined. After recording this value the drop was subjected to 10-fold compression
and decompression by specialized apparatus that imitate the inspiration/exhalation
of the lung alveoli during respiration. Thus, its surface changed 5 times, from
100% to 20%. In these dynamic conditions maximal value of the surface tension at
100% drop surface (y,,,.» mN/m) and minimal value of surface tension at 20% drop
surface (y,;,, mN/m) were detected.

i i
P e e IS e == |

Fig. 1. Tensiometer KSV CAM 101 (KSV Instruments Ltd., Finland).

Statistic methods: For the descriptive statistics and distribution analysis
Shapiro-Wilk and Kolmogorov-Smirnov tests were used. For hypothesis testing
statistic Kruskal-Wallis test, Mann-Whitney test, X2 test were applied. p value
<0.05 was considered to be statistically significant.

Results and Discussion

In the present study by the axisymmetric drop shape analysis on a pending
drop the following surface parameters: equilibrium, maximal and minimal surface
tension of different clinical samples were determined.
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Analyzes of surface properties of gastric aspirates from prematurely born
infants and full term healthy children

So far the characteristics of alveolar surfactant were determined in tracheal
and nasopharengeal aspirates from the infants and amniotic fluid from their
mothers. The collection techniques used are invasive and traumatic, and usually
provide samples of too small quantities, which significantly complicate their
analyses. In contrast, gastric aspirates resemble AS composition, since the fetus
swallows amniotic fluid and pulmonary fluids, secreted by lung during embryonic
development [12]. The analysis of the gastric aspirates from prematurely born
infants is a new, adequate and non-invasive approach. The GAs samples can be
taken in the first minutes after the delivery through rapid, easy and non-invasive
procedure by using of nasogastric tube.

GAs studied were distributed into two groups: 36 samples of GAs taken from
healthy full term infants (control group); and 13 samples of GAs of premature
infants with NRDS (NRDS group). The mean values of equilibrium surface tension
were not significantly different in the two groups: 37.5 mN/m for the control
group and 36.5 mN/m for the NRDS group (Fig. 2). Obviously the equilibrium
surface tension, which was registered in static conditions, is not significant for
AS’ behaviour in vivo, as the physiological function of alveoli is associated with a
permanent change of the surfactant monolayer surface.

In contrast to y, the mean values of the dynamic surface characteristics of
GAs were signiﬁcant?y different between the two groups (Fig. 2). The mean value
of minimal surface tension (y,, ) in GAs from the healthy term infants was 6.9
mN/m, while in the group of premature infants with NRDS the mean vy _. was
significantly higher — 19.6 mN/m, p < 0.001 (Fig. 2). Our results confirmed that
the minimal surface tension has been proved to be a sensitive and informative
parameter for evaluation of fetal and neonatal lung maturity [4, 13, 14]. Moreover,
during embryonic development phospholipid amount reaches level and composition
after 35 week of gestation [8]. In addition, it is well known that in conditions of
compression in vivo, the AS can achieve very low values of y . , less than 5 mN/m
[5] which is of important significance for prevention of alveolar collapse at the end
of exhalation.

The results obtained for the other dynamic parameter vy, showed that the
mean maximal surface tension in GAs of the control group (52.0 mN/m) was not
significantly different from the meany_, in the NRDS group (47.0 mN/m, Fig. 2).
Unlike the minimal surface tension, we did not observe a similar tendency between
and the development of NRDS.

Ymax
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Fig. 2. Surface tension values (7, @ Vmin and y,_ ., mN/m) in GAs from healthy full term
infants (control group) and premature infants with NRDS (NRDS group).

Different biophysical and physicochemical techniques have been used for
investigation of the role of particular surfactant components in the different stages
of AS functioning. In the current study we used a new technique for assessment
of the biophysical characteristics of AS. It allows to analyze small sample
volumes of GAs immediately after birth without any additional processing.
In addition, it takes relatively short time and its performance is feasible. Our
results demonstrated that the measurement of minimal surface tension in GAs
by ADSA could be used as rapid and reliable method for assessment of neonatal
lung maturity.

Analyzes of surface properties of bronchial aspirates from patients with nonsmall
cells lung cancer

The next group of clinical samples included 65 patients: study group with
NSCLC (n=36): 11 females and 27 males with mean age 66.67+9.8 and control
group without NSCLC (n=29): 8 females and 21 males with mean age 60.234+9.22.
The duration of the anastesia of the study group was 165.9 + 63 minutes. 4 patients
went through intraoperative complications: 3 patients with atrium fibrillation and
1 patient with myocardial infarction, postoperative coronography and dylatation of
distal segment of left anterior descending.
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The bronchoalveolar lavage collected by “washout” of the lung surfactant from
the surface of the alveoli, done with saline, is a total fraction of extracellular lung
surfactant. It contains all the components of the extracellular alveolar surfactant
(they can be fractioned according to their density).

The main role of the alveolar surfactant is to be part of the alveocapiliar barrier
and to secrete lung surfactant that lower the surface tension and prevent the liquid
retention in the alveoli. These high energetic processes need good oxygenation.
According to Manu and Sznajder [15] hypoxia stimullates the vascular endothelium
growth factor, that causes proliferation of the alveolar epitellium cells with high
production of surfactant proteins. In addition, literature suggests halothane (halogen
anastetic to keep the anesthesia) causes increased synthesis of the surfactant protein
C[16].

In this group of clinical samples we found a deterioration in equilibrium surface
tension y, q in patients with malignant disease compared to the control group (45.27
vs. 24 mN/m, p<0.05, Fig. 3). In addition, the maximal surface tension was lower
in the control group than those in the study group (Fig. 3).

control group Mventilated lung ™ cancer lung

50

30

v, mN/m

20

10

veq ymin Ymax

Fig. 3. Surface tension values — equillibrium (y, q), minimal (y,_, ) and maximal (y,_, ) of
adsorbsion monolayers of BAL of the two groups. The samples are prepared by attenuating 3.5
ml of BAL to 25 ml using d H,0O, pH=6.8-7.0.

The existance of continuous monolayer at the air-liquid interfase of the alveoli,
together with various bi- and multilayer structures are of a great interest during the
past couple of years. The surface characteristics of the BAL monolayers showed
no statistically significant differences in the surface tension values before and after
anesthesia or before and after hypoxia at compression and decompression of the
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BAL monolayers (results currently not shown) [17]. However, a higher quantity of
protein in the pulmonary surfactant in the end of the anesthesia in the ventilated, a
higher quantity of protein after the hypoxia in the operated lung, a higher quantity
of phospholipids in the pulmonary surfactant at the end of the anesthesia in the
ventilated lung, and a higher quantity of phospholipids after the hypoxia in the
operated lung were found.

Patients with lung carcinoma have higher comorbidity and more post-operative
complications compared to patients without lung carcinoma (Table 1).

Table 1. Postoperative complications of the two groups.

Postoperative complications Study group (n=36) Control group (n=29)
Hipoventilation 7
Pneumonia 1 0
Rhythm 5 1

The results obtained showed that hypoxia and inhalation anesthesia affects
the structure and the functional properties of the lung surfactant. Equilibrium
and maximal values of the surface tension were higher in the patients with lung
carcinoma, which corresponds to poor spreading of the surface-active components in
the alveolar surfactant at air-liquid interface under conditions of oxygen deficiency.
The established changes in the biophysical characteristics of the lung surfactant in
the conditions of hypoxia and anesthesia enriched the knowledge of the structure
and function of the lung surfactant. Hypoxia and anesthesia have influence on the
function of the lung surfactant although this does not lead to reducing the surface
tension which would have theoretical and practical use.

Analyzes of surface properties of clinical samples from patients with pulmonary
alveolar proteinosis

The third group of clinical samples included broncho-alveolar lavage from a
patient with PAP. We compared the biophysical characteristics of samples taken
during the different stages of the applied WLL procedure. The onset of clinical
disease is insidious, with a subacute indolent course that often delays the diagnosis
by months to years [18]. This delay is secondary to the time required for sufficient
surfactant accumulation in the alveoli to impair gas exchange. In fact, decreased
clearance of surfactant from the alveoli has been postulated as the basis of PAP
pathogenesis [19].

Whole lung lavage, introduced by Jose Ramirez-Rivera in the late 1960s, is
still the gold-standard therapy [20]. Indeed, this technique has been much improved
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over the years, thus enhancing effective removal of material from the alveoli. WLL
involves the induction of general anesthesia followed by isolation of the two lungs
with a double-lumen endotracheal tube and performance of single-lung ventilation
while large-volume lavages are performed on the non-ventilated lung. Warmed
normal saline solution in 11 aliquots (total volumes up to 20 1) is instilled into the
lung, chest physiotherapy is performed and the proteinaceous effluent is drained
with the aid of postural positioning. The sequence of events is repeated until the
effluent, which is initially milky and opaque, becomes clear [21-24]. As a result of
the WLL procedure applied to our patinet about 21 grams of proteins were removed
from the lungs.

In the present study we noticed a tendency of increased vy, values after the
initial saline infusion in the lungs during WLL (Fig. 4 and 5). This corresponds
to the lower phospholipid content in the samples (data not shown). This effect
was logical, since during the procedure along with the redundant proteins high
amount of the phospholipids is also washed out from the air-liquid interface of
the alveoli.

The analyzed mean values of the dynamic surface characteristics (v, ,, and
Ymin) @180 showed a tendency of an increase of its maximal and minimal surface
tension values (Fig. 4 and 5). These results confirmed our findings regarding
the equilibrium surface tension and its relation with the decreased phospholipid
content.

Left lung
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Fig. 4. Surface tension values vy, q (mN/m) in broncho-alveolar lavage liquid samples from
left lung.
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Fig. 5. Surface tension values Veq (mN/m) in broncho-alveolar lavage liquid samples from
right lung.

The results from the biophysical analysis of the WLL samples confirm the
efficiency of the applied PAP treatment especially after the first three cycles of the
procedure. The contribution of our study was that the total volume of the saline
solution was reduced to 10 liters.

Conclusion

Our results showed that AS behavior were changed in the different analyzed
pathologies leading to an alteration in the surface tension characteristics.

The present study enlarges the knowledge on lung physiology and
pathophysiology. It could find application into the clinical practice for fast surfactant
maturity diagnostics in prematurely born children regarding lifesaving therapy
with exogenous surfactants administration. It shows that lung cancer, hypoxia
and inhalation anesthesia affect the biophysical properties of AS which leads to
changes in its behavior. In addition, it would be of great interest for the effective
implementation of the procedure of whole Iung lavage in the clinical practice.
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BEJPEH JIMTIOCAPKOM — OPTAHOCBHXPAHSIBAII[A
OIEPALIUS

SIBOP TPUTOPOB'*, MAPUAH KbHUEB?, AHTOHHUHA I'ETOBA',
POCEH CITACOB?, CBETJIA TEOPTMEBA?

! Bonnuua ,,JIozenen®, Meauuuncku ®akyarer va CY ,,Cs. Knument Oxpuacku®
Codus,
2 MBAJI - Byprac

JIumocapkoMBT MPEACTABIsIBa XeTEPOreHHA TPyIa aJlUuIONUTHA TyMOPH U € BTOPHAT II0
YeCcTOTa 3JI0KaY€CTBEH MEKOThKaHEH TyMOp , okoito 18%. Onucanu ca et XMCTONOTHYHHU TUIIA:
1. nenudepeHurpan; 2. MUKCOUICH / KPBIJIOKJIETBYCH; 3. TIeOMOPQEH; 4. CMECeH THIT; 5. JIu-
MOCAPKOM, KOMTO HE MOXKe J1a ObJIe ONpe/iesieH Mo APYT HauuH.

Job6pe nudepenumpanute Gpopmu (aTUITMYHA JIUIIOMATO3a) Ca C Hall — HUCHK MAJIUTHEH I10-
Teluaj, Karo MeTacTa3upar M JaBar JOKaJIHU PEILUANBH B IO — MAJIKO oT 1% OT ciy4ante. [[Bara
ToJIa ce 3acsrar €IHaKBO, KaTo MO M3KIIOYEHHE Morar Ja ObJaT OTKPHTH B JeTcka Bb3pacT. C
IO — JIOIIA MPOTHO3a Ca MEKIUHHHUTE (POPMHU KaToO MUKCOHIHUAT / KPBIJIOKJIETHYEH THII, KOUTO
Mmeracrazupar B 10% — 30%. C naii — romra nporuosa e neandepeHIIpanysiT THII, METaCTa3Npalll
B nioBeue oT 50% oT cirydauTe 1 Haif —4ecTo B J1eBHsA Osu1 1pod. Bucoko nudepenmpannte hopmu
MOTarT Ja MPeThPIT TpaHCchopMalus KbM Jienu(epeHpana B JbI00KUTE ThKaH! Ha KpaiHUIIU-
T€, MeCTa KbJIETO TYMOPBT MOXKE JBJITO BpEME J1a OCTaHe HeIMarHOCTULIMPaH. 3aT0Ba PaHHOTO My
OTKpHUBaHE M OTCTPaHsIBaHEe € OT H3KIFOUUTEITHO 3HAYSHUE 32 IPOTHO3aTa Ha 3a00IIsIBaHETO.

ILlen na doxnaoa Jla o6bpHEe BHUMAaHUE HA MOYTH OC3CHMIITOMHOTO Pa3BUTHE Ha OeapeH
JIMIIOCAPKOM JI0 TOCTHTaHe Ha THTAaHTCKH pa3MepH M Bh3MOXKHOCTUTE 3a MpUJIaraHe Ha OpraH-
ChXpaHsBalla ONepanys.

Mamepuan u memoo IIpeacTaBeHUAT NAIUEHT € MBXK Ha 56 FOJUHY, OLIEPUPAH IO IOBOJ
roJisiM JiunocapkoM ¢ pasmepu 30/15 cMm., ¢ MenuanHa Jlokaau3anys B JisiBara OefpeHa ooacr.

* 3a konmaxmu : [1-p S1Bop I'. ['puropos, n.mM. Codus — 1407,YB ,,JIozenen™, yiu. ,,Ko3zsak* 1,
ten. 0 888 004 954; 00359 2 960 7586, yavorgrigorov@yahoo.com
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Pe3ynmam PanHusT ciefonepaTuBeH nepuoj npotuya rajako. OnepaTuBHaTa pasa, ¢ U3-
KJIFOYE€HHE Ha MAJTbK y4acThK JUCTAIHO — 3apacTHa MbPBUYHO. ONEepUPAHUT KpaliHUK € HaIllbJI-
HO BB3CTaHOBEH, HE O€ JOIyCHATO Pa3BUTHETO Ha CTABHU KOHTPAKTYpPU B JIABaTa Tazo0expeHa
U KOJISIHHA cTaBa. J[0 HaCTOAIIMSA MOMEHT, HIKOJIKO MECeLla Clle/l OTCTpaHsIBaHe Ha TyMOpa, He €
pPETUCTPUpPaH PELUNB, JIOKAIHHU WIH JaJICYHU METACTa3!.

Muckycusa llpencraBeHusr caydaii e mokasareneH. J[baro BpeMe MeKOThKaHHU TYMOpPH, B
TOBA YUCJIO ¥ IIBPBUYHO 3JI0KAYECTBEHH, JOKAIM3UPAaHHU B OepeHara o0IacT Morar Jia ce pas-
BUBAT MOYTH OE3CUMITOMHO, IPY HOPMAJIHHU JTa0OPaTOPHHU MOKa3aTelH, Ja JOCTUTHAT TOJIeMH
pa3Mepu U Ja aHTaXKUpaT MarucTpajHU KPbBOHOCHU CBHAOBE U HEPBHU, KOETO Jla 00€3CMUCIU
U3BBPIIBAHETO HA OpraHChbXpaHsABalla onepanus. ExcliuzsnoHHaTa OMONCHUS MM JUPEKTHOTO
IpeMUHaBaHe KbM IIUPOKA (paJMKaHa) pe3eKlys Ha TyMOpa B TaKMBa CIy4au € OIpaBaHo,
IOpajii PUCK OT HapyIlIaBaHe IEJI0CTTa Ha TyMOpa U HETOBOTO Pa3lpOCTPaHEHNE.

3aknrouenue JIpIOOKO Pa3NONIOKEHHAT JIMIIOCAPKOM HE € PSIbK TyMOp 3a OeipeHara o0-
JIacT, ¢ MUK Ha nosiea Mexay 50 u 80 roguiiHa Bb3pacT. PAHHOTO My JMAarHOCTULIUPAHE U a/leK-
BaTHO OTCTpaHsBaHE MOXKE Ja MPEJOTBPATH aMITyTallus WM AU3apTUKYJIALNS HA KpalHUKa U
ChXpaHU JKUBOTA Ha ITaLlUECHTA.

Knrouoeu oymu Excuusus en bloc. Jlumocapkom. Mamuraen tymop. OpranchxpaHsBaiia
Orepars.

Yavor Grigorov, Marian Kanchev, Antonina Gegova, Rosen Spassov, Svetla Georgieva.
FEMORAL LIPOSARCOMA — LIMB SPARING SURGERY.

The liposarcomas are adipocyte, heterogenic group of sarcomas and it's the second most
common soft tissue malignant tumor with frequency about 18%. Five histological types have
been described: 1. dedifferentiated; 2. myxoid / round cells; 3. pleomorphic; 4. mixed type
5. type, different from another groups. Well differentiated forms (atypical lipomatous tumor)
have the smallest malignant potential. They spread metastaticaly and give local recidives in
less than 1% of the cases. They have about equal gender distribution and rarely affect children.
The intermittent forms like mixoid / round cells type are with the worse prognosis metastasing
in 10% - 30% of the cases. Dedifferentiated type has the worst prognosis metastasing in more
than 50% of the cases. Well differentiated forms can transform to dedifferentiated especially
when they are localized in deep tissues in the limbs, region where the tumor can be long
time non diagnosed. The early diagnosis and treatment are very important for the disease
prognosis.

The aim of the report To pay attention To almost of symptompless development of the
giant liposarcoma localized in femoral region and possibilities of treatement by limb sparing
surgery.

Material and method The presented case is a 56 years old man affected by giant liposarcoma
(35/15 sm.) of medial side of left femoral region.

Results The early postoperative period passed smoothly. The range of movement of left
hip and knee joints is in normal limits. Operative wound has health per primam intentionem,
expect the short part in the distal region. Up till now, several months after tumor removal, no
data of local or distant metastases.

Discussion The presented case is significant. Soft tissue tumors including primary
malignant localized in femoral region can develop long time almost without symptoms to rich
giant sizes at the time when the laboratory investigations are in the normal limits, and to affect
the important vessels and nerves. If its happened to treated the patient by limb sparing surgery
is without benefit. The biopsy before surgery is not always recommended because there is a risk
the reactive capsule of the tumor to be destroyed and the tumor cells to spread. The direct use of
an excisional biopsy or large (radical) resection are recomended.
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Conclusion Deep localized in the femoral region liposarcoma is not so rare tumor with
peak of appearance between 50 and 80 years aged. The early diagnosis and adequate treatment
can avoid amputation or disarticulation of the leg and to improve prognosis for the patient.

Key words Excisio en bloc. Liposarcoma. Malignant tumor. Limb sparing surgery.

BbBEJIEHHE

JlumocapkoMbT MpencTaBiIsiBa XeTEPOTeHHA TPpyIa aJAUIOIUTHA TyMOPU U €
BTOPHUSAT 110 YECTOTA 3T0KAYECTBEH MEKOThKaHEH TyMOp , okojo 18%. Onucanu ca
MEeT XUCTOJIOTHYHY THIIA: 1. NenudepeHunpan; 2. MUKCOUEH / KPBIIOKIEThUEH; 3.
rieoMopdeH; 4. cMeceH THIT; 5. JIUOCAPKOM, KOHTO He MOXe Ja ObJie onpeieieH
o IpyT HayuuH [5].

Hobpe mudepenmupanute GopMu (aTHIIHMIHA JIMTIOMATO3a) ca ¢ Hall — HUCHK
MaJUTHeH MOTeNHall, KaTo MeTacTa3upar M JaBaT JIOKAIHH PEUHIUBH B 10 —
Manko ot 1% ot cmyuauTe. J[BaTa mosna ce 3acsrar eJHaKBO, KaTo 110 U3KIIIOUCHHE
MoraT J1a ObAaT OTKPUTH B JI€TCKa Bb3pacT. [IpenuiekinoHHn MecTa Ha CKJIepo-
3upaiara goope audepeHnupana Gopma ca peTpONepUTOHEATHOTO MPOCTPaH-
CTBO W MHTBHUHAJIHATa 00JacT. XUCTOJIOTUYHATA JIMArHO3a Ha TO3U BHJ TYMOPH
MOXe Ja ObJe TMOTBBbpJAEHA Ype3 TeHETUYHH M UMYHOXHCTOXUMUYHH METOJH.
Haii — vecTo qudepeHIanaa quardosa ce mpaBy C JIMIIOMa, KaKTO U C BPETeHO-
BHJIHOKJIETHYUHUS U TuieoMopduust mumnom [1]. C mo — noma mporHosa ca Mex-
OUHHUTE (DOPMHU KATO MUKCOUJTHUSAT / KPBIVIOKJIETHhUEH THII, KOMTO MeTacTa3upa
B 10% — 30%. C Haii — jio11a nporuo3a ¢ aeaudepeHIUpaHusT THII, METacTa3u-
pam B moBede oT 50% oT ciydanTe U Hail — 4yecTo B JieBHs 051 1po0 [3]. Bucoko
mudepeHupanuTe GopMHU MoraT Ja MPeThPIAT TpaHchopMmalus KM aenude-
peHIupaHa B JBJIOOKUTE ThKaHW HA KPAWHUIIUTE, MEeCTa KbJIETO TYMOPBHT MOXKE
IBITO BpeME /1a OCTaHe HeAMarHoCTUIHpaH [2]. 3aroBa paHHOTO My OTKpPHBaHE
W OTCTpaHsBaHE € OT U3KIIOUMTENIHO 3HAYSHHE 3a POTHO3aTa Ha 3a00JIIBaHETO.
N360pbT Ha onepaTHBHATA TEXHWKA 3aBUCH OT BUJA U Pa3NpOCTPaHEHUETO Ha
TyMOpa W Ce TMpaBU HA-4eCTO MEX]y OpraHChXpaHsBalla oreparys (IIHpoKa,
paauKaigHa pesekius) win ammyTamus. [IpumaraneTo Ha apUeTepanus U amuro-
BaHTHA XMMHUOTEpAIus Clie]] OTCTpaHsBaHe Ha no0pe mudepeHupannte GopMu
He e ompasaaHo [4].

HAIUEHT U METOJ

[IpencraBenusar nanueHt € Mbx Ha 56 roguuu (b. b. JI., U3 No 4044,
29.11.2015 r.), KOMTO MOCTHIM B KIMHUKATA C OIJIAKBAHMS OT OOJIKA U HATMYLE
Ha ToJisiMa MOAYyTHHA B JisiBaTa OeJpeHa 00JacT, pa3nojiokeHa MeauaiHo. [Ipe-
M OKOJIO 2 TONIWHM, Koraro ¢ Omia 3abelsa3aHa 3a MBPBH ITBT, ChITaTa € Ouia C
nuametrsp 7 — 8 cm. He e npoBexaano jieueHue. [1alueHTsT ce NMpuaBUXKBAIIIEe
0e3 moMonHu cpeacTra. llpu mpersiena 6e ycTaHOBEHO HANIMYMETO HA TojsAMa
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TyMOpHAa Maca B JisiBara OeipeHa o0iact, pasmoioKeHa MeIUaIHO ¢ TUThTHA KOH-
CHCTEHIIUSA U JIeKa OOJIE3HEHOCT, KAKTO M pa3lInpeHa IMOAKOKHATA ChI0Ba MpPEkKa
Ha Oexpoto u mopbenpumnara (dur. 1). He ce manmupaxa maTonoruyHO yBeln-
YEHU pErvuoHaliHU JTUMQHU Bb3IU. JICBUAT NONCH KpalHUK HsMAIlle JaHHU 3a
CEeTHUBHM M LIUPKYJIATOPHHU cMylieHus. [laiueHThT Oelie ¢ aHAMHECTUYHH JJAHHU
3a TMpeKapaH NEPUKApIUT M CHIIBTCTBAIN IICOpHasuc. Pesymrarure oT mabdopa-
TOPHHTE H3CJeBaHMs 0siXa B HOPMAJTHU CTOWHOCTH, C M3KIIOYEHUE Ha Te3W Ha
3aBUILIEHATAa MUKOYHA KucenuHa. Jlannure ot SIMP cBuaerencTBaxa 3a ross-
Ma TyMOpHa ¢opManus B o0nacTTa Ha JISBOTO Oelpo ¢ mpoawiroBara gopma, ¢
MaCTHO — ThKaHHA KOMITOHEHTA, KayJaJHO ChOTBETCTBAILA B IMO-TOJISIMA CTEIICH
Ha gunocapkoM u pazmepu 30/15 cm. (¢dur. 2). Exorpadusita Ha KOpeMHHUTE Op-
raHd pasKpHUBallle HEPaBHOMEPHA CTeaTo3a Ha YepHHUS Ap0o0 M ObOPEYHU KUCTH
0e3 KJIMHUYHO 3Ha4YeHUE.

®@wur. 1 (a, 06) — AMarHOCTUYHU (POTOCHUMKHU — HAIMYKME HA TOJIsIMAa TYMOpPHA Maca B JisiBaTa
OeapeHa 001acT, pa3NnojIoKeHa MEANAIHO, pa3IIMpeHa MOIKOKHATa ChI0BA Mpeka Ha OelpoTo
U nondeapuIaTa
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®@ur. 2 (a, 0, B). nuargoctuyeH I M P — ronsma tymopsa gopmanus B 0051acTTa Ha JISIBOTO
0eapo ¢ mpoxbiaroBara GopMa, ¢ MAaCTHO — ThKaHHAa KOMIOHEHTa, KayJaJHO CHOTBETCTBAIlA B
MO-TOJIsIMA CTETICH Ha JInnocapkoM U pasmepu 30/15 cM. (cTpenkure).

[Mopanu ronsiMara BEpOSTHOCT OT 3JI0KAUECTBEHOCT U PHCK OT MeTacTa3zupaHe
Ce MPEeMHUHA JUPEKTHO KbM €KCIIU3UOHHA Ouoricust. TyMopsT O¢ OTCTpaHEeH 3aeIHO
C MHTHUMHO TIpUpacTHAIHS KbM Karicyiara My m. gracilis. Eranure Ha oneparnBHa-
Ta WHTEPBEHIUS M MaKPOCKOIICKUAT M3IJIe]l Ha TyMOpa ca MpecTaBeHn Ha ¢ur. 3,
¢wur. 4 u dur. 5.

166



.

®@ur. 3. (a, 0, B, I, 1). (2) HAILTBXKEH ONEpPaTUBEH JIOCTHII 10 MEAMAIHATa CTpaHa Ha Oe-
JpeHara oonact. (0) OTHeNsHe Ha TyMOpa OT IIOBBPXHOCTHUS MEKOTBKaHEeH CIIoi, m. gracilis e
MpUpacHAI MHTUMHO KBM Karicyaara My. (B) cemapupaHe Ha (hopManusaTa AUCTAIHO U B JBJI0O0-
4nHa. (T) CJIe/ MPEKbCBAHE HA XMITyCa TYMOPBT € IIOYTH HAITBJIHO OTJEJICH U 0CTaBa IPUKPEIICH
caMO Ha MHCepIUATa Ha m. gracilis. () MEKOThbKaHHATa paHa CIIe/l TBJIHOTO OTCTPaHSBaHE Ha
capkoma.

167



a. 0.

@ur. 4 (a, 6). (a) ocurypeH e MeIMaleH 1 33JHO-MeINaJICH APEHaX Ha OIlepaTHBHATA paHa,
KOSITO € 3aTBOPEHA Ype3 KaMTOHAXK, MOPaar PUCK OT 00pa3yBaHe Ha KyxuHa. (0) mpeau mocra-
BSIHE HA IPEBPB3KATA.

@ur. 5 (a, 6) — MAKPOCKOIICKH BU]I HA TyMopa, ¢ pasmepu 30/15 cm., ekcuusupan en bloc u
3ae[IHO C TOYTH Ienns m. gracilis.

XucronoruyHara Haxoqka ((ur. 6) pa3kpu CKIepo3upal] BAPHAHT Ha BUCOKO-
JTUQepeHIInpan JTUIMOCAPKOM € H3pa3eH MOIMMOPGUIBGM BKIIOUUTEIHO U BB (U-
Opo3Hara koMIioHeHTa. Ha ¢wur. 6 (a) muuaT HEMPaBIWIIHUATE U C Pa3INYHU pa3MepH
700y, OTPAHUYEHH OT CHhEAMHUTETHA ThKaH. TYMOPHUTE MACTHU KIETKH Ca C
pasnuuHa dopMa U meprudepHO pasIoIIOKEHH sSIIpa, KOUTO TTOKa3BaT HE CHITHO H3-
paszen noauMop¢uzbM. ChI0BETE ca C eKCIEHTPUYHO 3a1e0enenn crend. Ha ¢ur
6 (0) sicHO ce BuxIaT (hUOPO3HU MMOJIETa OT XUCSIIMHU3UPAHA ThKaH, XUIICPUMHUPAHU
" JuiiaThupaHu KPbBOHOCHU CBHJA0OBE OT BEHO3CH THII, KAKTO U HAJINYUC HA CUACPO-
¢daru B chlioBaTa CTeHa, TyMeHa M WHTepcTuiymMa. Ha ¢ur. 6 (B) cbimo nmvar
pasnu4HUTE MO opMa M pasMepH TyMOPHH KJIETKH, C MOJe HA MacTHA HEKpO3a
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U KOJIEKIIH OT cuaepodarh, OCTaTbK OT CTapH KPHBOU3IUBH U CBHICTEICTBO 32
JI0OpOTO KPBBOCHAOASIBaHE HA TYMOPA.

@ur. 6. (a, 06, B). XUCTOJIOTMYHA HAXOAKA
B. (o1BeTsIBaHE ¢ XeMAaTOKCHJIMH — CO3HH).

Cren0nepaTuBHUAT MIEPUOJ TPOTEUE CPABHUTEIHO Tanko (¢ur. 7). 3a na Obje
MPETOTBPATEHO Pa3BUTHTO Ha KOHTPAKTYPH B Ta300eIpeHara 1 KOJsIHHATa CTaBa, 0e
Ha3HaueHa KUHE3UTEPareBTHUHA TporpaMa. KoMmrmkaure BKITFOUBaxa oOpa3sysa-
HETO Ha CEPOM B JUCTaJIHaTa 4acT Ha OeapeHara o0JacT, KOMTO O¢ apeHUpaH 4pe3
MaJska uHiu3mst. CaMo B Ta3u 4acT ONepaTHBHATA paHa 3apacTHA BTOPUYHO CIIE] He-
roBaTa eBaKyallys. 3a KPaThK MEepHOJ MAIMEHTHT CE OTUIAKBAIle OT KPATKOTPaHO
M3TPHIIBAHE Ha JIIBATA TOMOCAPHUIIA U YCET 32 M3BECTHA HECTAOMIIHOCT MPH XOJICHE.

ei:

a. 0.

®@ur. 7 (a, 6). CbCTOSHUETO Ha ONIepaTHBHATA paHa CIIC U3BaXKAAHE HA IPCHAXKHUTE.
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Pe3yarar

PannusT ciaenonepaTuBeH NEPHUOA MPOTEUE CPABHUTEIHO Taako. Oneparus-
HaTa paHa, ¢ M3KIIOYEHHE Ha MaJIbK Y4YacThK AMCTAIHO — 3apacTHa IIbPBHYHO.
OnepupaHuAT KpaHHUK € HAITBJIHO BH3CTAHOBEH, HE O€ TOIyCHATO Pa3BUTHETO Ha
CTaBHM KOHTPAKTypH B JIsiBaTa Ta3o0e/peHa u KoJsHHa cTaBa. J{o HacTosamus Mo-
MEHT, HAKOJIKO Mecella cje]l OTCTpaHsBaHEe Ha TyMOpa He € PETUCTPHUPaH PEIUINB,
JIOKAITHU WJTU TaJICYHH METacTa3u.

Juckycust

[IpencraBeHusT ciaydail € mokasareneH. JIbiaro BpeMe MEKOTbKaHHU TYMOPH,
B TOBa YHCJIO W ITBPBUYHO 3JI0KaYE€CTBEHH, JIOKAJIM3UpaHU B OenpeHara obmact
MOTaT Jia C€ pPa3BHBAT MOYTH OC3CUMITOMHO, ITPH HOPMAITHU J1a0OpaTOPHH TOKa-
3areiiv, Ja AOCTUIHAT I'OJIEMU pasMCPU U Jia aHTaXXUupaT MaruCTpajJsHu KPpbBOHOC-
HU CbAOBE U HEPBU, KOCTO Ja o0e3cMucIn H3BBPHIBAHETO HAa OpraHChbXpaHdgBalia
orcpanus. EKCIII/ISI/IOHHaTa onorncus uin JUPCKTHOTO IMPEMUHABAHE KbM INHPOKa
(pagukaiiHa) pe3eknyrs Ha TyMOpa B TaKMBAa CIy4ad € OlpaBIaHo, TIOPaId PHUCK OT
HapyIIaBaHe IIeJI0CTTa Ha TyMOpPa U HETOBOTO pas3NpOCTpaHEeHHE.

3akJ/iouenue

JBI00KO pasMmoNOKEHHUAT JTUTIOCAPKOM HE € PSIBK TyMop 3a Oempenara 00-
JIaCT, ¢ UK Ha nosisa Mexx1y 50 u 80 roauiiHa Bb3pacT. PAHHOTO My AMArHOCTULU-
paHe U aJeKBaTHO OTCTPAaHSIBaHE MOXE J1a IPEJOTBPATH aMITyTallks WU AU3apTH-
KyJaIys Ha KpailHUKa U CbXPaHU )KUBOTA Ha TAIIMCHTA.
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Immunosuppression after solid organ transplantation is crucial for patient and graft
survival. Cyclosporine is a well known immunosupressor with narrow therapeutic range and
nephrotoxic potential. A retrospective analysis of a set of 20 liver transplant recipients was
performed to investigate for association, if any, between measured cyclosporine concentrations
and serum creatinine. No significant association between measured CsAC, concentrations and
serum creatinine levels was observed in adult liver transplant patients. A statistical significant
positive correlation betweenboth cyclosporine C, (n=255, Spearman r=0.16, p=0.0001) and
C, (n=98, Spearman r=0.22, p=0.0001) levelsand serum creatinine was observed with higher
cyclosporine concentrations corresponding to higher serum creatinine levels in paediatric liver
transplant patients.

Key words: Cyclosporine, serum creatinine, liver transplantation, adult patients, paediatric
patients
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Benema JJumumposa, [ocem @apvroxcy, Heanka Amanacosa, Jlrobomup Cnacos, u-
mumsvp Tepsuusanos. MOHUTOPUPAHE HA KPBBHUTE HMBA HA HUKJIOCIIOPUH
U CEPYMHUA KPEATMHUH ITPM YEPHOJAPOBHO TPAHCIUIAHTHUPAHU HELIA U
BB3PACTHMU . NmyHoCympecusiTa ciiel OpraHHa TPAHCIDIAHTALNS € OT PellaBamlo 3HaYCHHE
3a OLIEJIIBAHETO HA TPAHCIUIAHTA M MalueHTa. [{ukinocnopuHbT € 100pe mo3HaT IMyHOCYIIpe-
COp C TECEeH TEePaNeBTHYECH MHAEKC U He()POTOKCHYEH MoTeHunuan. HampaBeH e peTpocneKTu-
BeH aHanu3 Ha 20 yepHOAPOOHU PELMIINEHTH, ThPCEHKU acoluanus MeXy KpbBHUTE HUBA Ha
LUKJIOCIOPUHA U CepyMHHUSI KpeaTuHHH. HaOmronaBa ce HECUrHU(HMKAHTHA acOLMAIMS MEX-
ny usmepennTe C,KOHLIEHTpaluy Ha LUKIOCIOPHH M CEPyMHMS KPEATHHMH IIPH YEPHOAPOO-
HO TPAHCIUIAHTHPAHMU BB3pACTHH ManueHTH. CTaTUCTUYEeCKH 3HaYMMa MO3UTHBHA KOpEIaIus
0e ycranosena mexay C,(n=255, Spearman r=0.16, p=0.0001) u C,(n=98, Spearman 1=0.22,
p=0.0001) koHLIEHTpAIMK HA UUKJIOCIIOPUH U CEPYMHUs KPEaTHHUH IPU YEPHOIPOOHO TpaHC-
IUIAHTUPAHU Jiela Ha, KaTo MO-BUCOKUTE LUKIOCHOPUHOBU KOHLEHTPAIMU KOPECIOHIUPAT C
I0-BUCOK CEpPyMEH KpEaTHHHH.

KirouoBu nymu: LukiocnopuH, cepyMeH KpeaTHHUH, YepHOIpOOHA TpaHCIUIAHTAIWs,
e ANaTPUYHH U Bb3PACTHU MAI[EHTH

INTRODUCTION

Liver transplantation (LT) is a life saving procedure for patients with end
stage liver disease. LT is also curative for some hereditary metabolic disorders as
familial hypercholesterolemia and for selected cases of hepatic malignancies as
hepatocellular carcinoma (HCC) and hepatoblastoma. Recipients afterorthotopic
LT have excellent survival rate (83% for 1 year and 75% for 5 years) that has
improved markedly over the past three decades.

Development of new classes of immunosuppressive agents and changes in post
transplantation immunosuppression regimens are major contributing factors for
this improvement. However, while long term post transplant immunosuppression
decreases rejection episodes in LT recipients, it also puts the patients at increased risk
of infection, malignancies and specific adverse effects unique to each agent. There
are different immunosuppression protocols used by transplant centers worldwide;
however, any LT recipient may need an individually tailored immunosuppression
regimen to balance the benefits and potential harm of therapy while decreasing the
risk of recurrence of their primary disease (Moini 2015: 1355-1368)pls, check for
compliance with Annual’s requirements.

Immunosuppression plays a key role in graft and patient survival in the post-
transplantation period. Effective immunosuppression relies on preventing the
immune system from rejecting the allograft while preserving immunologic control
of infection and neoplasia(Pillai 2009: 4225-4233). Cyclosporine (CsA) is used
clinically to suppress the immune response in transplant patients and prevent
organ rejection. Monitoring of cyclosporine therapy is required because of its
narrow therapeutic index, high pharmacokinetic variability, increased risk of drug
interactions viaCYP3A4- dependent pathwayand nephrotoxicity (Tero-Vescan
2012: 595-601).
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Cyclosporine is a potent immunosuppressive agent that has dose-related
nephrotoxicity. Long-term survivors after liver transplantation can provide ideal
models to establishing maintenance doses of cyclosporine, because these are guided
by nephrotoxicity (Iwatsuki 2010: 641-643).

Therapeutic drug monitoring is necessary for drugs with a narrow therapeutic
index (i.e., the exposure for efficacy is close to that associated with toxicity) and
when there is a high level of inter-patients variability in drug blood concentrations
after a given dose. In addition, it is more effective when there is a clinical measure
that is a good surrogate for total drug exposure; when there is a clear relationship
between drug exposure, efficacy, and toxicity; and when sampling protocol is easy
to be performed. Calcineurin inhibitors (CNIs) clearly require drug monitoring
because of their narrow therapeutic index. The existence of a number of drug
interactions that affect CNIs levels is another motivating factor. Unfortunately,
there is a less-than-ideal correlation between some drug levels and overall exposure
and, therefore, clinical events (Schiff 2007: 374-384).

In children both pharmacokinetics and pharmacodynamics of drugs differ
from those of adults. All stages of drug absorption, distribution, metabolism
and excretion are affected by a child’s age and will change when they reach
adolescence. The major issue for post transplant immunosuppressive therapy in
paediatrics is the lack of adequate control trials in this patientspopulation. Most
of the immunosuppressive strategies used inpaediatric liver recipients are used
based on data gathered from adult patients. However, generally in younger children
the clearance of most drugs is increased and most children need higher weight
based doses of immunosuppressive medication. Tacrolimus and cyclosporine are
approved for use in paediatric liver recipients (Moini 2015: 1355-1368)

Long-term treatment with CsA was not associated with clinically relevant
serum creatinine increase during treatment period and follow-up in patients with
severe atopic dermatitis. The consequent monitoring of serum creatinine levels and
appropriate CsA dose adjustment in case of increase in creatinine levels in the
study population may explain the lack of irreversible serum creatinine increase
(Schaft 2015,963-967).

The aim of the study was to investigate any relationship between serum
creatinine(Scr) levels and cyclosporine concentrations following liver
transplantation in paediatric patients and to investigate forassociation between
measured cyclosporine concentrations and Scr as a biomarker for renal function.

Monitoring CsA levels two hours after dosing (C,) has been shown to be
effective in providing adequate CsA-based immunosuppression in clinical trials
in adult transplant recipients, but there is limited data regarding C, monitoring in
paediatric transplant recipients (Hmiel SP, 2007: 524-529).
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MATERIALS AND METHODS

The study included 20 patients (divided into two groups — 8 adults and 12
children) who were on Neoral® (CsA) after undergoing liver transplantation during
the period from 2004 to 2009. All patients were treated with Neoral® twice daily
p-o. at 08:00 and at 20:00. C (trough) CsA concentrations were measured in the
morning and evening before each drug dose, and C, drug levels were measured
in the morning and evening, two hours after dosing. Whole blood cyclosporine
concentrations were determined by Fluorescence Polarizationlmmuno Assay
(FPIA), Abbott Diagnostics.

The first part of the study was designed to retrospectively analyse8 adults who
were on cyclosporine (Neoral®) post-OLT between July 2005 and May 2007 at the
University Hospital Lozenetz. Their mean age at the time of OLT was 36.5 years
(range 18 — 58 years). Their mean weight at the time of OLT was 71.75kg (range
61-105kg) and their mean height was 172.9cm (range 160—183cm).

Table 1. Demographic characteristics of adults patients

Patient# |Gender” | Age Diagnosis” LT Weight (kg) |Height (cm)
(years)
001 F 26 PBC, LC OLT 64 160
002 F 22 LC(Genesis OLT 75 172
Autoimmunity)
003 F 37 PBC, LF OLT 61 163
004 M 58 LC OLT 65 165
005 M 18 LC OLT 72 183
006 M 43 LC OLT 70 178
007 M 53 LC OLT 105 182
008 M 34 LC (cryptogenic) |OLT 62 180

*F-Female; M-Male; PBC-Primary Biliary Cirrhosis; LC-Liver Cirrhosis; LF-Liver Failure;
OLT-Orthotopic Liver Transplantation

Three of adult patients were female and five were male. The patients’ diagnoses
were liver cirrhosis, primary biliary cirrhosis and liver failure.

The second part of the study was a retrospective one onl2 pediatric patients
who received a liver transplant between November 2004 and August 2009 at the
University Hospital Lozenetz. Their mean age was 2 years and 9 months (range
5 months— 12 years). Their mean weight at the time of OLT was 12.73 kg (range
5.6-50 kg) and their mean height was 81.5cm (range 60—154cm).
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Table 2.

Pediatric Patients Data

Patient# |Gender |Age Weight (kg) |Height (cm) |Diagnosis”
AEM F 5 m/o 5.6 60 CBA,LC, A
ASA F 1 y/o 7.6 71 LC

ATT F 6 m/o 6.7 64 CBA

BAC M 6 m/o 5.6 62 CBA, LF
EEM F 9 m/o 6.4 65 CBA, CBC
ISG M 3ylo 11.8 88 LC

JMM F 4y 7 m/o 20 104 CBA

PPV F 7 m/o 7.4 67 CBA,LC,A
SZA F 8 m/o 7.7 69 CBA

SZS F 12 y/o 50 154 APV, HA, LC
TFB F 7 m/o 6 64 CBA, CBC, CLF
VStl F 8 y/o 18 110 CBA,LC

* CBA — congenital biliary atresia, LC — liver cirrhosis, A — ascites, LF — liver failure, CBC
— congenital biliary cirrhosis, APV — atresia of the portal vein, HA — hepatic adenomatosis, CLF —
chronic liver failure

Ten of the twelve paediatric patients werefemales and two of them weremales.
The paediatric patients’ diagnoses were congenital biliary atresia, liver cirrhosis,
ascites, liver failure, congenital biliary cirrhosis, atresia of the portal vein, hepatic
adenomatosis and chronic liver failure.

Statistical Analysis

Statistical analysis was performed on 107 measured cyclosporine
concentrationsand serum creatinine levelsfor adult patients,and on 255 measured
CsA concentrations and Scrfor pediatric patients, by means of GrafPad Prism 5.0
and Origin 5.0. Results were expressed as mean + SE and as median with its ranges.
Relationship between investigated variables was assessed by using correlation
analysisand p-value less than 0.05 was considered as statistically significant.

RESULTS AND DISCUSSION

In adult patients the measured C, cyclosporine (CsAC,) concentrations
followed non-Gaussian distribution, whereas serum creatinine concentrations
followed normal statistical distribution. Mean serum creatinine levels were 93.91
= 3.43 mmol/L. CsAC, median levels were 380.8 mcg/L, range between29.60 +
1878 mcg/L.
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No significant association between measured CsAC,concentrations and serum
creatinine levels was observed.

In paediatric patientsthe measured CsA concentrations right before and 2 hours
after drug administration, CsAC, and CsAC, respectively, as well as the serum
creatinine levels followed non-Gaussian distribution. CsAC, median levels were
155.9 meg/L (12.90 + 800.00 mcg/L) and corresponding median serum creatinine
levels were 18.00 mmol/L(7.00 + 48.00 mmol/L). CsAC, median levels were
358.9 mcg/L (17.20 + 1513 mcg/L) and median serum creatinine levels were
22.0mmol/L (11+45mmol/L). A significant positive correlations betweenboth
cyclosporine C, (n=255, Spearman 1=0.16, p=0.0001) and C, (n=98, Spearman
r=0.22, p=0.0001) levels and serum creatinine was observed with higher
cyclosporine concentrations corresponding to higher serum creatinine levels.
Future analysis on larger paediatric sample sizes needed in order to confirm this
observation.

DISTRIBUTION OF SERU DISTRIBUTION OF C, CYCLOSPORI}
CREATININE LEVELS IN CONCENTRATIONS IN PEDIATRIC
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Fig. 4. Distribution of serum ceratinine levels and CO cyclosporine concentrations in
pediatric liver transplant patients

177



Children Liver Transplants
B CsA cu Levels N=255, Spearman r=0,16,
p=0.0001
{=——Linear Fit
~ Upper 95% Prediction Limit

800 9| Lower 95% Prediction Limit

=
1

.

=

L=
1

Plasma CsA C_ Levels (mcg/L)
=
(=)
1

=
1

SCr (pmollL)

Fig. 5. Correlation between measured CsAC,, concentrations and serum creatinine levels in
pediatric transplant patients

We found no significant association between measured CsAC,concentrations and
serum creatinine levels in adult transplant patients. Weisner etal.(12) showed that serum
creatinine levels did not correlate with cyclosporine dose 1 year after transplantation.
Treckmann et. al. (3234-3236) wrote that there was no correlation between Model for
End-Stage Liver Disease (MELD) score and acute rejection episodes. The purpose
of his analysis was to evaluate the predictive value of C, andC, monitoring and the
influence of primary dysfunction in liver transplant recipientsreceiving induction
therapy with Neoral, mycophenolate mofetil, and steroids.Beiraghdar et al. (13)
reported a negative relation between CsAlevels (C, and C,)with serum creatinine.

We suggest that the significant positive relationship between cyclosporine
C, and C, concentrations and serum creatinine levelsin paediatric liver-transplant
recipientsmight have future impact on cyclosporine dosage regimens. Frauca et
al. (530-535) concluded that poor absorption of CsA in small children requires a
considerable increase in dose. CsA exposure cannot be estimated by single C, or C,
determinations in the early post-transplant period.

In adult liver transplant recipients, 2hours post-Neoral® (C,) dose monitoring
is associated with a lower incidence and severity of acute cellular rejection and
improved renal function than C, (trough level) monitoring (Shapiro, 2003: 450-453).
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While C;, monitoring frequently results in overdosing and more renal
dysfunction, C, monitoring may lead to episodes of underdosing and rejection.
Therefore, better ways of monitoring cyclosporine dosing need to be devised
(Langers, 2004: 184—186).

CONCLUSIONS

A plausible explanation for lack of significant association between measured
CsAC,concentrations and serum creatinine levels might be the different statistical
distributions of cyclosporine C, levelsand serum creatinine in adult liver transplant
patients.

The significant positive relationship between cyclosporine C;, and C,
concentrations and serum creatinine levels observed in paediatric patients who
underwent liver transplantation might have future implications as to individualizing
of cyclosporine dosage regimens in paediatric liver-transplant recipients based on
measured serum creatinine levels.
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presentations. They were rated as the fourth and sixth best presentations of the Congress.
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Kpucmuna Boorcunosa, Heanxka Amanacosa, Jumumuvp Tepsuusanos. IIPUJIOXXKEHUE HA
[OINYITAHUOHHUSA ®PAPMAKOKMHETUYEH AHAJIN3 B EKCITEPUMEHTAJIHATA
DOAPMAKOJIOTUA

Len Ha npoyuBaHeTo Gemie pa3padborBane Ha momynanuoneH OK monen u D-ontumanex
nonynanuoHeH @K Mozxen Ha koherH MpH IUTBXOBE, THi KaTto KOYEHHBT € NIMPOKO MpHIIaran
KAaTo JIEKAPCTBO 32 MOHUTOPHHT U OI[CHKA aKTUBHOCTTA Ha uToXpoM P450 (CYP) 1A2. Mbxku
IIbX0Be Topoaa Wistar 65xa TpETUpaHH ¢ eIHOKpaTHA MepopajHa 103a oT 5 mg.kg™! xodenn.
ITnazmenure HUBa Ha ko(enH Osxa ompeneneHu upe3 Bamuaupana BETX metoauka. Ot Besiko
HMBOTHO €HOKpaTHO Oellle B3eTa Ipoba KPbB ChINIACHO NPOTOKONA HAa Ipoy4BaHeTo. MeTona
Ha HellapaMeTPUIHOTO MOJIeTIHpaHe Ha MakcuMaIHoTo odakBane (NPEM2), BkitodeH B codry-
epa va USC*PACK mporpamara, Geiie u3mnoi3Ban 3a padpadborBane Ha ®K mozaen Ha kodeun
nipu mrbxoBe (NPEM2-RATS), 6aszupan Ha 24 u3MepeHu mi1a3MeHd HUBa oT 24 )KuBOTHH. D-o1-
TUMAJHUAT aHAJIN3 YCTaHOBH, Y€ BpeMeHara 3a B3eMaHe Ha KpbBHU IIpodu Ha 1-Bu, 7-mu u 10-
TH 4ac cJie/l IpreMa Ha Ko(eHH ca ONTUMaJIHUTE BpeMeHa, mopaau koeto @K monen Ha kodenH
nipu wrbxoBe (NPEM2-OPT — nu3aiin), OCHOBaH Ha ONTHMAJIHUS AM3aliH, ce pa3paboTH ChC 7
TUIa3MEHH KOHIEHTPAIMK Ha KO(ErH, B3eTH B ONTUMAJIHUTE BpeMeHa, BCSIKa B3eTa OT | TUTBX.
MopuensT Oeliie IPOCTIIEKTHBHO BaJuIUpaH upe3 belicoBckn aHain3 Ha KOEHMHOBHTE IIa3MEHH
KOHIIEHTpanwu, B3eTtr oT 17 mubxa. [IpeackasBamure Bp3mMokaoctd Ha NPEM2-OPT-nun3aiin
Mojielia TToKa3axa MHOTO MaJIKU OTKJIOHEHUS M BUCOKa Ipenu3HocT. M ABara Mojena mokasaxa,

* For contact: Prof. Dimiter Terziivanov, MD, PhD, DSci, Faculty of Medicine, Univ.
Hospital “Lozenetz”tel: 00359 9607 346 email: terziiv@yahoo.com
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4ye KOeHH Ce OYHCTBA OKOJIO 3 MBTU MO-0BbP30 HpH IUIBXOBE B CpaBHEHHE ¢ Xopa. B nombiHe-
HUe, JBaTa MOMyJaluoHHU Mozena npu mrbxoBe, NPEM2-RATS u NPEM2-OPT-au3aiin, Gsixa
CpaBHEHH 3a pe3ynTatHocT upe3 nmporpamara WinPOPT (v.1.2.1). CpaBHeHHETO yCTaHOBH Ipe-
BB3x0cTBOTO Ha Mozena NPEM2-OPT-gu3aitn nan NPEM2-RATS. B3eru 3aeqHo, pe3ynraTu-
T€ MOKA3BaT, Y€ MOJXOABT HA MOIMYJAIMOHHUS aHAJIN3 MOXe J1a Ob/ie HAICXKIICH U TOCTAThYHO
YYBCTBHUTEJICH METOJl 32 M3y4aBaHEe Ha CUCTEMHOTO pa3NpelesiecHHe U eIMMUHUPAHE Ha JieKap-
CTBa B MAJIKU JIAOOPATOPHU KUBOTHH KaTo IUTHXOBE.

KirouoBu gymu: [Honynanmonno @K mozpenupane Ha Ko erH, METO Ha HETapaMeTPUYHOTO
Mozenupane Ha MakcumanHoTo odakBaHe (NPEM2), codryep USC*PACK, D-ontumanen
nonynanmoneH OK mozxen

The aim of the study was developing of a population PK model and a D-optimal population
PK model of caffeine in rats as caffeine is widely used as a probe drug for monitoring and
evaluating of cytochrome P450 (CYP) 1A2 activity. For these purposes male Wistar rats were
given a single oral dose of 5 mg.kg™/ caffeine. The determination of caffeine plasma levels was
performed by a validated HPLC method. Each animal was sampled once according to the study
protocol. The nonparametric expectation maximization algorithm (NPEM2), as implemented
in USC*PACK programs, was used for developing of a population PK model of caffeine in
rats (NPEM2-RATS) based on 24 measured plasma levels from 24 animals. D-optimal theory
revealed the sampling times at 1, 7 and 10 hours after caffeine intake as the optimal ones and
hence the optimal design caffeine PK model (NPEM2-OPT-design) in rats was based on 7 optimal
time concentrations, each taken from 1 rat. The model was validated prospectively on 17 rats
caffeine concentrations used as Bayesian priors. The predictive performance of NPEM2-OPT-
design model was characterized by very low bias and high precision. Both models pointed out
that caffeine was about more than 3 times more rapidly cleared in rats as compared to humans. In
addition, both population rats models, NPEM2-RATS and NPEM2-OPT-design, were compared
for efficiency using WinPOPT (v.1.2.1.) program. The comparison revealed the superiority of
NPEM2-OPT-design model over NPEM2-RATS model. Taken together, the results point out that
population analysis approach could be a reliable and sufficiently sensitive method for studying
drug systemic disposition in small laboratory animals like rats.

Key words: Bayesian analysis, Population pharmacokinetics model of caffeine, Wistar rat,
Nonparametric Expectation Maximization Algorithm, USC*PACK, D-optimal theory

INTRODUCTION

Conventionally, population pharmacokinetic (PK) analysis has been
intensively used in individualizing and optimizing drug therapy in clinical
practice in order to achieve safe dosage regimens, as well as in the early stages
of new drugs development (Steimer et al 1994: 404-451). Moreover, recently
published data suggest that population PK approach can be successfully applied
in drug phenotyping based on sparse data clinical protocols with limited sampling
(Terziivanov et al 2003:1393-14009).

The application of population PK analysis in experimental pharmacology and
pharmacokinetics is still not frequent but it might be especially suitable for studies
on small laboratory animals like rats and mice, where the number of blood samples
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per animal is extremely reduced and, commonly, the animals are killed when single
blood sampling is obtained.

The study aimed at: 1. developing of a population PK model of caffeine in rats
with one sampling point per animal, and 2. developing a population PK model of
caffeine based on a D-optimal sampling strategy.

1. MATERIALS AND METHODS
1. Selection of Animals, Study Design and Blood Sampling

Development of population PK model of caffeine in rats (NPEM2-RATS)

White male Wistar rats, aged between 130 and 150 days, mean (SD) weight
[kg] 0.282 (0.02) (Min, 0.24, Max, 0.32, Median, 0.28) were fasted overnight
before oral administration of 5 mg.kg”! body weight caffeine (CA) (as Coffeinum
purum, Knoll) by a probe. Water was available ad libidum.

For the determination of caffeine plasma levels the animals was sampled only
once according to the study protocol time table: at 0.5, 1, 2,3, 4,5, 6,7, 8 u 9 hours
after caffeine intake 2 animals were sampled per each of the above time points,
while at 10, 12 and 24 hours post dosing 3 animals were sampled per time point.
Since some of caffeine levels at the last 2 sampling times were under the lower limit
of quantification (LLOQ = 0.022 mg.L!) the total number of caffeine plasma levels
available for population PK analysis were 24 (Table 1).

Table 1. Measured caffeine plasma concentrations in 29 white male Wistar rats

Rat Ne | Sampling time | Body weight Dose Caffeine plasma concenrations
(h] [e] [mg] [mg.L']

1. 0.5 265 1.325 2.05
2. 0.5 260 1.300 4.07
3. 1 300 1.500 3.76
4, 1 275 1.375 5.44
5. 2 320 1.600 4.03
6. 2 305 1.525 3.67
7. 3 260 1.300 2.76
8. 3 260 1.300 2.57
9. 4 280 1.400 2.13
10. 4 280 1.400 2.33
11. 5 285 1.425 1.55
12. 5 300 1.500 1.93
13. 6 305 1.525 1.5

14. 6 265 1.325 0.52
15. 7 300 1.500 0.15
16. 7 295 1.475 0.39
17. 8 240 1.200 0.11
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18. 8 270 1.350 0.32
19. 9 265 1.325 0.47
20. 9 260 1.300 0.39
21. 10 305 1.525 0.22
22. 10 300 1.500 0.07
23. 10 295 1.475 0.16
24. 12 280 1.400 0.19
25. 12 260 1.300 <LOQ
26. 12 290 1.450 <LOQ
27. 24 270 1.350 <LOQ
28. 24 295 1.475 <LOQ
29. 24 310 1.550 <LOQ

A validated high-performance liquid chromatography assay for determination
of caffeine plasma levels was used (Terziivanov et al 2003:1393-1409). Briefly,
measurements were performed on Waters HPLC system with a photodiode
detector set at 274 nm. The column was 10um LiChrosphere 100 RP-18. The
mobile phase consisted of 0.01 mol.L"! acetic acid:methanol:tetrahydrofuran
(92:6:2, v/v/v). A flow rate of 1.5 ml.min'! and a pressure of 1500 psi were used.
A volume of 0.50 ml plasma underwent a preparation according to a modification
(Bojinova & Terziivanov 1997: 142-148) of the method of (Grant et al 1983: 591-
602). Within- and between-day recovery (in %) for CA in plasma, expressed as
means and CVs(%) were 87.53(5.83) (n=10 analyses) for within-day variability
and 88.57(9.86) (n=3 analyses) for between-day variability, respectively. At a
concentration of 0.24 mg.L"! the accuracy of the method (closeness of determined
value to the true value) was 100%. At 2.4 mg.L! it was 93.3%, and at 9.6 mg.L"!
it was 97.2% (n = 4 measurements). The within-day coefficient of variation was
below 15% for low, 7% for medium and 8% for high drug concentrations. Between-
day coefficient of variation was below 20% for all samples. The calibration curve
(from 0.022 mg.L! up to 18 mg.L-") showed a high degree of linearity (» = 0.99,
p <0.05). The lowest amount of caffeine in a sample which was quantitatively
determined with suitable precision and accuracy (lower limit of quantification,
LOQ) was 0.022mg.L-!. The concentrations bellow LOQ were considered to be
zeros according to FDA Guidance for Industry (Bioanalytical Method Validation,
September 2013, Revision 1).

To determine the assay error pattern over the entire working range of caffeine
concentrations, from 0.022 mg.L-! to 18 mg.L"!, the assay standard deviations were
fitted to a second order polynomial equation. The resulted assay error model was:

SD =0.02162 + 0.01506C + 0.009253C2, where SD was the standard error of
the assay and C was the measured caffeine plasma concentrations. The equation
reflects a CV of 4.37% for the average, equal to 1.80 mg.L-!, of all measured 24
caffeine concentrations. This equation was introduced into the NPEM2 program.
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Actual population modelling consisted in of developing a population
pharmacokinetic model using the nonparametric expectation maximization
(NPEM?2) algorithm (Schumitzky 1991:143-157), as implemented in USC*PACK
collection of PC programs v.10.6. (Jelliffe et al 1995), based on sampled individual
caffeine concentrations in rats. The NPEM method makes no assumptions about
the shape of the joint probability distribution (j.p.d.). It computes the entire joint
density or distribution of points, each of which contains a set of parameter values,
and each of which has a certain probability (Jelliffe et al 1998:57-77). The only
assumption made was equal discrete distribution shape of PK parameter values for
all animals.

As previously reported (Bonati & Garattini 1988: 33-39; Terziivanov et al
2003:1393-1409) the one compartment PK model (1-COM) with first order input
appropriately described caffeine disposition. Two types of parameterization were
carried out: with the slope of volume of distribution to body weight, VS1 (L.kg
1, the slope of caffeine plasma clearance to body weight, CLS1 (L.h"' kg!), and
the absorption rate constant, KA (h'!), or including the elimination rate constant,
KEL (h!), instead of CLS1 as well. With both types of parameterization caffeine
bioavailability was assumed to be 100% (Bonati & Garattini 1988: 33-39). In order
to estimate individual caffeine clearances directly from plasma drug concentrations
caffeine population PK model was subsequently parameterized with CLS1 instead of
KEL. The individual values of the structural pharmacokinetic parameter estimates,
resulting from NPEM2 analysis, were the means from each rat’s Bayesian posterior
joint density function (j.d.f.), if not stated otherwise. Caffeine population PK
parameter values were presented as mean + standard deviation (SD).

There was a control group of 3 animals, which were treated per os with 0.9 %
NaCl solution in a volume of 0.1 ml/0.1 kg animal body weight.

Development of optimal design population PK model of caffeine in rats
based on D-optimality (NPEM2-OPT-design)

Once rats caffeine population PK model was elaborated the question arose
about an optimal experimental design, as the best single design, for measuring
of caffeine time concentrations. The theory of D-optimal strategy was applied
(D’Argenio 1981: 739-755) as implemented in the program REUNEX (written
by RW. Jelliffe). Briefly, a triple of time points were searched allowing caffeine
structural PK parameters KA, VS1, and CLSI1, to be assessed with the smallest
variances, i.e. with the highest precision.

The analysis revealed the sampling times at 1, 7 and 10 hours after oral caffeine
intake as the optimal experimental PK design. The population PK model, based on
7 optimal time concentrations, each taken from 1 rat (see Table 1), was considered
as the optimal design caffeine PK model (NPEM2-OPT-design) allowing caffeine
concentrations/time profiles to be depicted with the most credibility. This group of

185



7 animals was treated as learning (training group). The mean body weight of the
rats from this group was 0.296+0.01 kg and did not differ significantly from the
mean weight of the whole group of animals (p=0.087).

The predictive performance of caffeine optimal design PK model (NPEM2-
OPT-design) was evaluated on 17 measured caffeine plasma concentrations,
withdrawn from 17 rats, treated as validation group. These drug levels were used
further for Bayesian forecasting based on 1 data point per validation group rat as a
Bayesian prior. The predictive performance was measured as suggested by Sheiner
& Beal (1981). The bias was evaluated as the mean prediction error, ME, the mean
difference between observed and predicted drug concentrations. The precision
was calculated as root mean squared prediction error, RMSE, and is equal to the
square root of the mean squared prediction error which converts the measure of
precision back into concentration units. Both measures of predictive performance
were derived from the NPEM?2 analysis.

The comparative goodness of both, NPEM2-RATS and NPEM2-OPT-design
models was further evaluated based on WinPOPT (v.1.2.1.) criteria (Duffull et al
2008, available on-line at www.winpopt.org).

The ethics of all rat experiments was granted according to European ethical
principles of animal experiments (available on-line at http://www.felasa.eu/media/
uploads/Principles-practice-ethical-review_full%20report%20.pdf). The ethical
framework of animal experiments was further approved by the University Grants
Scientific Board.

Statistical assessments and graphics were performed by means of GraphPad
PRISM v.2.01 and Microcal Origin 4.1.

The two-tailed Student #-test for evaluation of differences between means was
used at level of significance 0=0.05.

2. RESULTS

Development of population PK model of caffeine in rats (NPEM2-RATYS)
(Step 1)

The means of caffeine structural pharmacokinetic parameters in humans
(Terziivanov et al 2003:1393-1409) and in Wistar rats are listed in Table 2. There
was no significant difference in the rate of caffeine absorption between rats and
humans as assessed by the population means of KA as well as between the volumes
of distributions, VS1, but a significant difference was observed in the rate of caffeine
clearance between the both species as evaluated by CLS1 mean values (Table 2). In
rats caffeine was about 3.4 times faster cleared in comparison to humans which agrees
with the 2.3 folds higher drug elimination as assessed by KEL means. These results are
in line with the data of (Bonati & Garattini 1988: 33-39; Bortolotti et al 1990: 285-295)
which unambiguously indicate faster caffeine elimination in rats. Individual estimates
of VS1 and KEL were not intercorrelated in this set of 24 rats (data not shown).
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Table 2. Comparison between NPEM2 estimates of caffeine population PK model
parameters in humans (NPEM2-HUM) (Terziivanov et al 2003) and in male Wistar rats from
both population PK models (NPEM2-RATS and NPEM2-OPT-design)

POPULATION PK | NPEM2-HUM | NPEM2-RATS | NPEM2-OPT- design
PARAMETERS (n=34) (n=24) (n=7)

KA (hh) 4201 +3.482 4514+3.262 6.007 = 3.402
(CV% = 83) (CV% = 72) (CV% = 57)

VSI(Lkgh 0.595 = 0.304 0.767 = 0.614 0.794 = 0.610
(CV% = 51) (CV% = 80) (CV% =77)

CLSI(L.h" kg 0.087 £ 0.073 0.293 + 0.150° 0.241 = 0.099%
(CV% = 83) (CV% = 51) (CV% = 41)

KEL (h) 0.170 = 0.103 0.384+0.102¢ 0.454 = 0.089%
(CV% = 60) (CV%=27) (CV% = 20)

. p<0.0001. Comparison with the population model parameter estimates of

NPEM2-HUM

Development of population PK model of caffeine in rats based on optimal
experimental design (NPEM2-OPT-design) (Step 2)

The means of caffeine optimal design model PK parameters did not differ
significantly from the model parameter means elaborated on 24 drug concentrations,
NPEM2-RATS model (Table 2). On the other hand, as suggested by the smaller
values of their coefficients of variation, the estimates of these parameters showed
less diversity between animals.

Fig. 1. Scatter plot of ob-
served vs individual mod-
el-predicted caffeine plasma
concentrations (n = 17) using
the individual maximum a
priori (MAP) Bayesian pos-
terior parameter values of
KA, VS1 and CLSI, based
on the population mean pa-
rameter values and their SDs
as the MAP Bayesian pri-
ors, in the set of animals (r =
0.9999, p < 0.0001). CLS1=-
fractional systemic caffeine
clearance (slope of plasma
clearance to body weight);
KA=absorption rate con-
stant; VSl1=fractional volu-
me of distribution (slope of
volume of distribution to
body weight).

NPEM2-OPT Predicted concentrations (mgl.)

o o
39 .l,-.’.
s Predicted
2 -
re
, N=17
14 r=0.9999
p<0.0001

0_
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The validation of NPEM2-OPT-design model was performed on 17 rats from
the validation group, resp. 17 caffeine plasma concentrations used as Bayesian
priors. Figure 1 depicts the goodness of fit between validation group measured
caffeine levels and individual optimal design model predicted caffeine plasma
concentrations. There was highly significant correlation between individual observed
and population optimal design model predicted drug concentrations. The predictive
performance of the optimal design population PK model was characterized by very
low bias and high precision, ME= —0.0077 mg.L-! and RMSE= 0.012 mg.L"!, both
not significantly different from zero. The optimal design population model slightly
underestimated measured caffeine concentrations. The good predictive abilities
of NPEM2-OPT model were further supported when comparing ME and RMSE
values with the average caffeine concentration measured in this set of animals equal
to 1.937 mg.L!.

Figure 2 (a and b) depicts simulated caffeine concentrations/time curves of two
randomly chosen rats with a measured drug concentration during the absorption
phase (a), and elimination phase (b), resp. as a Bayesian prior. The simulations
were performed by the optimal design population PK model NPEM2-OPT-design.
It is evident from the both figures that the model equally well depicts the shape of
concentrations/time curves based on one measured drug level during either phase.

e 2~e =g
@3 =a=moQ

CEN N

Level (mg/L)
4 Level (mgiL) *

n " <o L= B R -

n=ac<cao=-

(mgit) .} —_— (mgiL)” T
. Time (h) b Time (h)
Fig. 2. Computer simulated caffeine plasma concentrations/time curves of two randomly
chosen rats, assuming one compartment open disposition model of caffeine with first order
absorption as implemented in the optimal design population PK model NPEM2-OPT-design, with:
a. One measured caffeine concentration during the absorption phase as a Bayesian prior;

b. One measured caffeine concentration during the elimination phase as a Bayesian prior.
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Comparative goodness of NPEM2-RATS and NPEM2-OPT-design models
(Step 3)

The comparison (Table 3) was performed based on the metrics and their
estimator significance for interpretation of design optimality as described by Duffull
et al (2008). The higher value of the determinant of NPEM2-OPT-design model over
NPEM2-RATS model suggests higher degree of optimality for D-optimal design
and the ratio of both criterion reveals that the efficiency of NPEM2-RATS model
was only 35% as efficient as NPEM2-OPT-design model. The estimates of standard
errors of fixed effects parameters suggest that at least for systemic caffeine clearance
estimate D-optimal design provides higher utility (0.72% vs 3%, Table 3).

Table 3. Comparative goodness of NPEM2-RATS and NPEM2-OPT-design models

METRIC NPEM2-RATS NPEM2-OPT-design
(n=24) (n=7)
Determinant 8.66e+020 3.99¢+024
Criterion 414.19 1188.91
Standard errors of fixed CLS1 VS1 KA CLS1 VS1 KA
effect parameters (%) 3 13 67 0.72 12 70
3. DISCUSSION

After the demonstration of caffeine N-demethylation activity of CYP1A2 by
(Ioannides & Parke 1990:1-85) caffeine has been largely accepted as a safe and
reliable probe for in vivo phenotyping for hepatic CYP1A2 activity (Tang et al
1994:117-124; Butler et al 1989: 7696-7700) as the enzyme is expressed essentially
only in the liver (Butler at al 1989: 7696-7700; Guengerich 1995: 473-535). The
enzyme activity demonstrates wide in-between variability (Schweikl etal 1993:239-
249; Butler et al 1992: 116-127). Interindividual differences in enzyme expression
may contribute to cancers caused by procarcinogens and also can increase the risk
of unexpected drug interactions (Kadlubar 1994: 37-46; Guengerich et al 1999:
115-124). Hence the need of reliable, fast and not expensive methods for assessing
possible drug-drug interactions and drug-procarcinogens interactions mediated via
cytochrome P450 CYP1A2. The standard experimental approach consists in using
laboratory animals for these purposes.

Nowadays, the ethics of animal experiments gains increasing attention and
concerns (http://www.felasa.eu/media/uploads/Principles-practice-ethical-review
full%?20report%20.pdf). These higher ethical standards toward experiments with
animals require application of research tools similar to those applied to humans.
Poor data scenarios provide increased opportunity to enlarge the sample size instead
of sampling points and thus to study in depth drug variability and to lessen the ratio
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cost/effectiveness of animal experiments as well. When combined with optimal
experimental design approach population PK modelling offers unambiguous
advantages in comparison with conventional rich data scenarios of classical PK
analysis. On the other hand, it meets the demands of ethical animal experiments as
the number of used (and killed) animals is substantially reduced.

Conventional scenario to deal with small laboratory animals in experimental PK
studies is to assign fewer animals per sampling point and to perform PK modelling
of fewer concentrations/time curves generated by different animals within each
curve. Thus, estimated PK model parameters values from performing PK analysis
of each concentrations/time curve are not “individual” PK parameter estimates
but rather “average” PK model parameter estimates for given concentrations/time
curve generated from a set of sampled animals at the given time points. Another
approach is to pool the concentrations data for each sampling point, to construct an
“average” concentrations/time curve, further to submit it to PK analysis and to get
an “average” estimates for a given set of PK model parameters.

Nonparametric population PK analysis offers distinct features to overcome
these restrictions of conventional PK analysis and to get a set of really individual
estimates for PK model parameters since the individual values of the structural
pharmacokinetic parameter estimates, resulting from NPEM2 analysis, are
measures of central tendency (means, medians or modes) from each animal’s
Bayesian posterior joint density function (j.d.f.).

The results of this study confirm the ability of population PK analysis, based
on sparse data protocol (Terziivanov et al 2003:1393-1409), to provide data similar
to those obtained with data rich designs. The values of caffeine population PK
model parameters, assessed with NPEM2 estimator, strongly agreed with those
reported by Bonati and Bortolotti (Bonati & Garattini 1988: 33-39; Bortolotti et al
1990: 285-295) and point on feasibility of population PK analysis in experimental
pharmacokinetics. Moreover, population PK analysis of limited sampling protocols
can be successfully applied for pilot experimental studies aimed at getting estimates
of model PK parameters for further use in designing of optimal experimental
protocols, based on D-optimality. The application of optimal experimental design
strategy resulted in elaboration of a D-optimal caffeine population PK model
(NPEM2-OPT) whose validation revealed its reliable ability to foresee with high
accuracy and precision measured caffeine concentrations in a set of rats. The seven
optimal time concentrations, used to elaborate NPEM2-OPT-design PK model,
provided essentially the same information about rats PK model parameters of
caffeine as did the 24 rats blood samples.

We consider that the elaborated population PK models of caffeine (NPEM2-
RATS and NPEM2-OPT-design) might be successfully applied for estimating
the extent of involvement of CYP1A2 in drug metabolism as well as in drug-
drug interactions. A useful feature of the NPEM method is its ability to discover
unsuspected subpopulations in small (N<30) and larger (N>30) sampled populations
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as well (Terziivanov et al 1998: 376-382, 2003:1393—-14009; Jelliffe et al 1998: 57—
77; Bustad et al 2006: 365-383).

On the other hand, the combined application of population PK modelling, based
on sparse data protocols and nonparametric computational methods, with optimal
experimental design strategy can offer cost effective and credible methodological
tools for performing interspecies pharmacokinetic scalling (Boxenbaum 1984:
1071-1121; Campbell & Ings 1988: 469-479; Travis et al 1990: 285-304).

CONCLUSIONS

The results of this investigation pointed out that NPEM?2 analysis is a reliable
and sufficiently sensitive method to studying caffeine systemic disposition in small
animals like rats. On the other hand, taken together with D-optimality study design
data, these results reveal NPEM method as a suitable and relevant population PK
analysis means for large-scale laboratory animal studies with regard to testing
procarcinogenic potential of drugs and/or their hepatotoxicity by monitoring
CYP1A2 activity based on random sparse data or on optimal experimental design
protocols.

Based on this population model and on the optimal sampling strategy
employed, it should now be quite feasible in the near future to screen drugs either
for hepatotoxicity or for risk of carcinogenicity associated with unusual values of
caffeine clearance.
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CEPYMHU MAPKEPHU HA BB3ITAJIEHUE
ITPU MAIOMEHTH C IICOPUA3UC

TAJIMHA JKEJIE3OBA!", TPUILIA MATEEB?, BJIATOBECTA ITEHUYEBA?,
CTAHMCJIABA 3JIATEBA3, POCEH MUXAWJIOB?, JTIOIMUJIA UBAHOBA?,
CHEXXVHA BACHJIEBA?

1 Karenpa ,,bronorns, MeguunHCKa TeHETHKA 1 MUKPOOHUOIOTHS,
Menumacku dakynret, CY ,,CB. Knmnment Oxpuackn™
2 Karenpa ,,Jlepmatonorus u eHeposorus*, Menunuucku daxynret, MY — Codust
3 Menuxo-auarnocTuyHa nadoparopus ,,Pamyc*, Codus
4 Meaumuncku paxynrer, CY ,,Cs. Knument Oxpuackn‘

VBon: [Icopra3nuchT € XpOHUYHA pelrANBUpaIIa O0JeCT Ha KoXKaTa, ChIIPOBOJICHA OT CHC-
TeMEeH Bb3NaluTeNeH npouec. OnpeieNsHeTo Ha CepyMHH MapKepH Ha BB3MAJICHUETO € BaXKHO
3a quarHosara u Tepanusta. O6ekt Ha uHTepec ca hsCRP karo kiacuuecky MHIUKATOP 32 Bb3-
nanenue u IL-10 xaTto aHTH-BB3MaIUTENEH IUTOKUH.

Hen: la ce onpenenar cepymuure HuBa Ha IL-10 u hsCRPnpu nmanuenTt ¢ ncopuasuc
BYJITapuc.

Metonu: 3a onpenensaero Ha IL-10 B cepyma Oeme mu3nonszsan ELISA meron, a 3a on-
penenstue Ha hsCRP - xeMuiyMHHHUCIIGHTEH UMyHOaHanu3. bsxa m3cnensann 20 manueHra ¢
JIMarHo3a MCOpUasyc ByATapucC, 3aeHO ¢ 24 3ApaBy JINIA, H3MOI3BAHU KaTo KOHTPOJIHA TPpyIa.
[Tpu nanuenture Geme onpenensH Psoriasis Area and Severity Index (PASI), karo uaaukarop
3a KIMHUYHATa TEXECT Ha 3a00/11BaHETO.

Pe3yararu: Pesyararure oT HaCTOSIIOTO MIPOYyYBaHE MOKa3axa CUTHU(HUKAHTHO MOBHUIIIE-
aue Ha hsCRP mpu manueHTHTe ¢ IICopHa3sucB cpaBHEHHE ¢ KOHTponHata rpyna (9+11.78 mg/
Lu 2.09+2.65mg/L, P<0,05). Onpeneneno Geme camxenue Ha [L-10 B cepyma Ha manueHTUTE
B cpaBHEeHHE ¢ KoHTpoiHata rpymna (0,68 + 0.95pg/ml u 1.44+0.61 pg/ml, P<0.05). [Taunenture

* 3a konmaxmu: Jou. n-p T'anuna XKenezosa XKenezosa Codus, Y6 ,.JIozenen™, yn ,,Kozsax™ 1,
JHexanar, E-mail: gzhelezova@gmail.com Ten. 0889 603 330
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C YMEPEHO TEXXKH U Te)KKU KJIMHUYHU (HOPMHU MOKa3axa rmo-Bucoku HuBa Ha hsCRPu mo-HuCHK
HuBa Ha IL-10 B cpaBHeue ¢ Te3u ¢ ek KIMHUYHU Gopmu. OCBEH TOBa, pe3y/ITaTUTE IoKa3axa
3HAYMMa KOpeNalys MeXIy KIMHAYHATA TeKECT Ha 3a00IIIBAHETO M MapKEPUTE Ha BH3IAJICHUE
— no3utrBHA 3a hsCRP(r = 0,477, P<0,05) u nerarusna 3a IL-10 (r = - 0.445, P<0.05).
3akmouenne: Onpenesnenure nopumeHnhsCRPu camxenn 1L-10 HuBa B cepyma Ha marm-
€HTH C IICOPHUA3UC BYJITApHC ICMOHCTPUPATBPB3KA C TEKECTTA Ha KIIMHUYHUTE popmu. YcTaHOBe-
Ha € KopeJalys MeX1y akTHBHOCTTa Ha 3a00JIIBaHETO U U3CIIEABAHUTE MapKepHU Ha Bb3IIalIECHHUE.

KunrouoBu gymu: ncopuasuc, IL-10, hsCRP

Galina Zhelezova, Grisha Mateev, Blagovesta Pencheva, Stanislava Zlateva, Rosen Mi-
chailov, Ludmila Ivanova, Snejina Vassileva SERUM MARKERS OF INFLAMMATION IN
PATIENTS WITH PSORIASIS

Background: Psoriasis is a chronic recurrent inflammatory cutaneous disease.Evaluation of
inflammatory response with serum markers is important for diagnosis and therapy. Object of in-
terest are hsCRP as classical indicator of inflammation and IL-10 as anti-inflammatory cytokine.

Objective: To determine the serum level of IL-10 and hsCRP in a series of patients with
psoriasis vulgaris.

Methods: ELISA was used for quantitative measurement of the levels of IL-10 in the
serum. For the determination of hsCRP was used chemiluminescent immunoassay. Twenty pa-
tients with psoriasis vulgaris, and 24 healthy individuals (control group) were included in the
study. The Psoriasis Area and Severity Index (PASI) was determined in patients as indicator of
clinical activity of the disease.

Results: The results of the present study showed a significant increase of hsCRP concen-
trations in plaque psoriasis patients, compared with controls (9+11.78mg/L and2.09+2.65mg/L
respectively, P<0, 05). It was determined a significant decrease of IL-10 in sera of patients
compared with those of the control group(0, 68 + 0.95pg/mland 1.44+0.61pg/ml, respective-
ly, P<0.05). Patients with moderate and severe clinical forms demonstrated higher levels of
hsCRP and lower levels of IL-10, compared with those with mild clinical forms. Also, our results
showed a significant correlation between clinical severity and markers of inflammation - positive
for hsCRP(r = 0,477, P<0, 05) and negative for IL-10(r = - 0.445, P<0.05).

Conclusions: The identified elevated hs-RP and decreased IL-10 levels in serum of pa-
tients with psoriasis have demonstrated an association with the severity of clinical forms. We
determined correlation between disease activity and inflammatory markers in the serum of pa-
tients with psoriasis vulgaris.

Key words: psoriasis, IL-10, hsCRP

YBOJ

IIcopnasuchT € XpoHUYHA UH(IAMATOpHA JIEPMaTO3a, KOSITO 3acsra mpuoiIu-
sutenHo 2—3% ot 4yosenikara nomynamnus [ Enamandram 2013: 287-289].Criect-
BYBaT Pa3MYHU KIMHHYHH (HOpMH Ha3aboJSIBAHETO, KaTo Hal-4ecTo ce cpela
Psoriasis vulgaris. To#i ce xapakTepu3upa ¢ HaTUu9IHe Ha MHOXKECTBO €PUTEMO-CKBa-
MO3HH IUIaKH BHPXY KOXKaTa ¢ THITMYHA aHATOMUYHA JTIoKau3anust. [laronornaaure
JIE3UM ca pe3yyiTar OT XUMeprnpoiudepanus U XUnepruia3us Ha NOBbPXHOCTHUTE
CJI0EBE Ha EMUJIEPMHUCA U C€ XapaKTEepU3Upar ¢ MHQUITPAIHS OT JICBKOIIUTH B JIEp-
Mara ¥ enujiepmuca. ETnonorusitana 3a00/1sIBAHETO HE € U3BECTHA, HO TS CE€ CBBP3-
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Ba C HAJM4YUE Ha TE€HETUYHA NIPEIU3I03ULHSI, UMYyHOJIOTHYHH (DaKTOPU UC BIUSHHE
Ha pa3Nu4HU (aKTOPH OT OKOoHATa cpena [Bataille 2012:1067-1073].

Cnopes; CbBpEMEHHUTE CXBalllaHMsI, TICOPHA3UCHT € CUCTEMHA Bb3MAJIUTEIN-
Ha OoJiecT, B KOSITO y4acTBaT aBTOMMYHHU KOMIIOHCHTH.XPOHHYHHUAT XapakTep
Ha BB3MAIEHUETO, CHIIPOBOXKIAIIO Ta3W MATOJOTHS,IpeaApasnoara MnanueHTuTe
KBbM KapIuOBaCYJIapHU M METAOOINTHH HApyIICHWs. ToBa ONpenesns IMCcopHuas3u-
ca KaTo MOTEHIMAIIHO MyITHCHCTeMHO 3abomsBane[Singh 2011:553-556; Ryan
2015:41-55].Kakto BpomeHUST, Taka ¥ MPUAOOUTUAT UMYHUTET UMAT 3HAYUTEIN-
Ha pojs B MAaTOTEHETUYHHTE MEXAaHM3MHU Ha IcopHasuca. Bp3maneHuero ce Mme-
auHpa OcHOBHO oT T num¢ouuTH, KaTo KI0YoBa pois B MAaTOTeHe3aTa ce OT/AaBa
Ha guMmponutHute noarunopere Thl u Thl7. LluTokMHUTE,CHHTE3UPAHU OT TE3U
KJIETKM CaBa)XHU B YCHWJIBAHE HA ICOPUATHYHOTO BB3MAICHHE, KOETO B ITOBEYETO
CIIy4aH ce OTYHTa KaTo HUCKOCcTenmeHHO u XpoHudHO[Nestle 2009: 496-509; Lowes
2014:227-255;van Beelen 2007:374-381].

OnpenensHeTo Ha CEpyMHH OMOJIOTHYHH MapKepy Ha Bb3MAIEHUETO MPHU TICO-
pHa3uc MpelcTaBisaBa UHTEPEC B aCHEKT Ha AeuHUpaHe Ha KIMHUYHATA TEXKECT
Ha 3a00JIIBaHETO U MOHUTOPHPaHe Ha TepanusaTa. OOeKT Ha HHTEH3UBHU IIPOYYBa-
HUS B Ta3W HacOKaca CepyMHHUTE HHUBa Ha BHCOKOcHeupuanHns C-peakTHBEHITPO-
tenH(hsCRP), kakTo 1 Ha pa3IudHA MPOUH(IAMATOPHH [IUTOKWHH.

Wnrepneskun 10 (IL-10)e mmyHOperymaTopeH HIUTOKIH, TPOAYIIUPAH OCHOB-
HO oT T nmumdonuru n Makpodaru. Toil ”ManMyHOCYNIpeCOpHa U aHTHBB3MAIH-
TenHa QYHKLUS M Ce CUMTa, Ye ydacTBa B MaToreHe3ara Ha rcopuasuca. Pesyin-
TaTUTE OT NMPOYYBAHUATA MO OTHOIIEHHE Ha 3HauMMocTTa Ha IL-10 kato ¢dakrop,
CBBP3aH C TeXKECTTa Ha KIMHUYHATA KapTHUHA TPU TICOPHA3UC Ca HEOCTAThUYHU U
MIPOTUBOPEUHBH.

Ilen Ha HACTOSIIOTO MHpPOyYBaHE € ONpeleNisHe Ha CEpyMHUTE HHBAa Ha
hsCRPkaro npoundnamropen ¢axrop u Ha IL-10 xato aHTH-Bb3MaIUTENEH LIUTO-
KHMH IIPY HallMEeHTH ¢ ICOPHA3HC BYIrapyuc, KakTo U MOTEHIMaIHATa BPb3Ka MEKIY
CEepyMHHTE UM HHBa U KIIMHUYHATA TEKECT Ha IICOpHa3uca.

MATEPHUAJIN U METOIN

Xapakmepucmuku Ha u3cneosanHume spynu aiuua

3a nepuop ot mecer Maii 2012 go ssuyapu 2014 ron canscieBaHy TAIUEHTH C
JIMarHo3a MCopHa3uc BYATaprc, XpOHUYHA IJIaKaTHa GopMa U pa3inyHa KIMHUYHA
TexecT Ha 3a0onsaBaHeTo. J[naraHosara e mocraBeHa B ,,KimHUKa 1O JepMarono-
U TIpU YHUBEPCHUTETCKAa OONHUIIA ,,AJICKCAaHAPOBCKA™, METUITMHCKH YHUBEp-
curer — Codus Bb3 OCHOBA Ha aHAMHE3a U KJIMHUYHHU KpuTepuu. M3crnenBanara
rpymna BkitouBa 20 mauueHTa ¢ IuarHosa rncopuasuc Byirapuc (16Mbxe ué xenu
Ha BB3pacT oT 21 1o 77rox., cpenna Be3pact 48.78 £19.4 ron.). [Tanmenture He ca
MoJTy4yaBaJld CUCTEMHO JIedeHHe TIOHEe Mecell Ipey poy4yBaHeTo. B rpymnara He ca
BKJIIOYBAHH JIMIIA C TICOPUATHYEH apTPUT.
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N3crensana Oe v KOHTPOJIHA TpyTa OT24TIPaKTHIECKH 3APaBH JIUIA ¢ HOpMaI-
HU XEMaTOJIOTUYHU M OnoxuMu4IHU Tokaszarenu(14 mbxe u 10 keHH Ha BB3pacT
24-56 roauHu, cpenHa Bb3pact 45.23 £ 12.4 rox.).

[Tpobute KpBHB, HEOOXOAMMH 3a MPOYUBaHETO, OsiXa B3eMaHU cje] UHPOPMU-
PpaHoO ChITIaCHUEC HAa MAIUCHTUTEC U KOHTPOJIHUTEC JIMLA. HpquBaHeTo Oe HU3BBPUICHO
criopes ipaBmitara Ha Jlexknapamusara ot XemsuHKA oT 1975 rom ¢ mompaBka Ot
2000 rox, 3aKkoH 3a JICKApPCTBEHHUTE MPOAYKTH B XyMaHHATa MEIUITIHA,KaKTO U CITO-
pen mpaBuiara 3a J00pa KIMHHYHA MapKTHKA.

0uem<a HA KIUHUYHAMA Medcecm Ha 3a007116aHemo

Knuanynara texxect Ha 3abonsBaHeTo OexapakTepU3UpaHaYpe3NOKazaTess
Psoriasis Area and Severity Index (PASI). Cnopen To3u mokaszaren 7 oTOOTHHTE
0s1xa omnpeneneHu karo Jieku kKmnHnIHN Gopmu(PASI< 10) u 13 xato ymepeHo Tex-
KH ¥ T&XKH KIMHUIHU Gopmu, (PASI > 10).

Onpeoensane na cepymuume konyenmpavuu na IL-10 u hsCRP

KpbBHU 1poOM OT NauMEeHTH ¥ KOHTPOJIHY JIMLA 0sXa ChbOMpaHU U LEHTPOdy-
rupanu 15 munyTtu npu 1000 Xg 3a oraensne Ha cepyM. [lonyyennte cepymu Osixa
pas3nensHu B MaJIKd KOJIMYECTBA U ChXpaHsIBaHU upe3 3ampazaBaHe npu —20°C o
MOMEHTa Ha HM3cjeBaHeTo. 3a onpenensHa Ha IL-10 Oerre u3mon3BaH THProBCKU
ELISA kut(Human IL-10 ELISA Kit, Invitrogen), chabpikalil Crieliu(puaHO MOHO-
KJIIOHATHO aHTUTsI0 cpemry 1L-10. Onpenensaero Oemre U3BBPIICHO CIIOpE] WH-
CTPYKLMUTE HA IPOU3BOJUTEIIS.

OmnpenensHo 6e cepyMHOTO HMBO Ha BHUCOKO-4yBCTBUTENHHsI C- peakTUBEH
nporeud (hsCRP), koliTo e mpennseH Mapkep 3a onpeaessiHe Ha HUCKUTE KOHIEH-
tpaunu Ha CRP npu 31paBum nmna u npu 3abamisBaHus, CHIIPOBOXKIAHA OT XPO-
HUYHO HUCKOCTEIICHHO Bb3MajeHue. 3a ompexaensHe Ha hs-CRP Oe usmosnsBax
XEMIIyMUHHCLIEHTEHUMYHOAHAIIU3.

Cmamucmuuecku ananus

CraTucTHYecKusIT aHann3 Ha NMaHHWTe Oe m3BbpmieH upe3 Microsoft Excel
CTaTUCTUYECKU NporpaMu. 3a ompelesisiHe Ha KOJIWYECTBEHHM MOKa3aTenu Oere
W3M0JI3BaH BapUALMOHEH aHAJIM3 C OIpeAesisiHe Ha CPEIHU CTOHHOCTH M TSXHOTO
CTaHJApTHO OTKJIOHeHHe. KopenannoHHuAT aHanu3 Oelie U3BbPILEH Ype3 orpee-
nsiHe Ha Pearson’s kopenaruoneH koeduiuent. Crorinoctu Ha P< 0.05 Osixa omnpe-
JeTISTHU KaTO CTaTHCTHYECKH CUTHU(HUKAHTHH.

PE3YJITATHU
Cepymnu nusana IL-10 u hsCRP

CratucTU4ecKusAT aHajdu3 IoKasa, 4e cepymHuTe HUBa Ha IL-10 mpu usmnara
W3crenBaHa Tpyrnara HanueHTy ¢ rncopuasuc (n=20)ca mo-HUCKH B CpaBHEHHUE C
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Te3W MpHU KOHTPOJIHATa Tpyma 3apaBu auna (Tadm. 1). YcraHoBeHu Osixa cpemHu
ctortHocTH ot 0,68 £ 0.95pg/ml mpu 6omamTe U 1.44+0.61pg/ml ipu 3npasure nu-
a,P<0.05.

YeranoBeHoOe1Ie CHIIO TaKa CTATUCTUYECKH 3HAYMMO [TOBHIIICHUEHA HUBATA-
HahsCRPnpurpynara ¢ ncopuazuc — 9+11.78mg/L,B cpaBHeHHE C KOHTpOJIHATA-
rpyna -2.09+2.65mg/L,P<0,05, (Tabmx.1).

Ta6auna 1. Cepymun HuBa Ha IL-10 nhsCRPnpu nanuenTu ¢ ncopuasuc.

I'pyna/U3cnensan [MTatmenT KonTtponna rpyna P
MOKa3aTell n=20 n=24
IL10 (pg/ml) 0,68 £0.95 1.4440.61 <0.05
hsCRP(mg/L) 9+11.78 2.0942.65 <0.05

B tabmuna 2 ca npexacraBenu pe3ynraru 3a HuBara Ha IL-10 u hsCRP npu
MalMEeHTUTE C IICOPHA3HUC B 3aBUCHMOCT OT KJIMHHYHATa TEXECT Ha 3a00JisiBaHe-
T0. B rpynara Ha yMepeHO TEXKUTE M TEKKH KIUHUYHH QopMH OsiXxa yCTaHOBEHU
no-Bucoku HuBa Ha hsCRP B cpaBHeHMe ¢ rpynara Ha JeKUTe KIMHUYHHA (HOPMU
—12.78+13.9 mg/L u 2.01£1.91mg/L pecnekrusHo,P<0,01. [To orHOIIEHNE Ha [L-
10 Gsixa yCTaHOBEHH IO-HUCKHM CTOHHOCTH IPU MALMEHTUTE C YMEPEHO TEXKH U
TEXKHU KIMHUYHU (QOPMHU B CpaBHEHHE C T€3U C JIeKH KIMHIIHU hopmu — 0.33+0.48
pg/ml u ceorBeTHO 1.34+ 0.89 pg/ml, P<0.05.

Ta6auna 2. Cepymun HuBa Ha IL10 nhsCRPrpu nanueHTn ¢ pa3nnyHa KIMHIYHA TeXKECT
Ha MICOpHA3HC.

I'pyna/U3cnensan [TanmenTu ¢ nexu [TaniueHTH € yMEPEHO TEXKKU P
ToKa3aren KIMHAYIHHA (HOpMH W TEXKKH KIMHUYHUA HOPMHU
n=7 n=13
1L10 (pg/ml) 1.34+ 0.89 0.33+0.48 <0.05
hsCRP(mg/L) 2.01+1.91 12.78+13.9 <0.01

Kopeaanus Ha IL-10 uhsCRPc¢ kauHMYHATA TexKeCT HA 3a00JIABAHETO

YcranoBeHa O¢ mmosrokuTeTHa kopenarus Mexxay PASI u auBata Ha hsCRPopu
20-Te n3cnenBaHu manueHTH ¢ nicopuasuc (r = 0,477, P<0,05). Kopenanus, HO ¢
oTpuuareneH 3Hak 6e onpenenena Mexay 1L-10 u PASI, (r =- 0.445, P<0.05) npu
M3cleBaHaTa rpyma OOJHU.

Juckycust

OctpodazoBust C-peakruBed nporeu (CRP) e knacuyeckn mapkep 3a Bb3-
najieHue, KOMTO ce MHAYLHpa OT MPOMH(IaMaToOpHa Ipylia LIUTOKMHH U C€ yCTa-
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HOBSIBa 3HAYNTEITHO MTOBHIIIEH Hali-4€CTO MPHU OCTpH OaKTepuaHy nH(eKunn. Bb3-
MOXKHOCTTA JIa C€ M3IOJI3BAT METOM, onpeerns] ctoiiHoctute Ha CRP B TexHus
Huchk quamazoH (hsCRP), mo3BonsBa mpocrnensBaHe Ha HHUCKOCTEIIEHHOTO XPO-
HUYHO BB3MAJICHUE, KOCTO € XapaKTepHO 3a peiulia 3a00isIBaHUs, BKIIFOYUTEITHO
u ncopuasuc. [loBedeto mpoyuBanus omnpenenst CRP karo cepymeHn mapkep Ha
BB3MMAJICHUETO, KOWTO KOpeNupa ¢ aKTUBHOTTA Ha 00JIecTTa, ONpeAeiisHa dpes
PASI[Coimbra2014: 15-27].Toa ce moTBspkIaBa u OT (akTa, 4e Clie]] YCIEeITHa
Tepanus KOHIIGHTPAIUUTE Ha TO3W MUTOKHH crajar 3HauntenHo [Isha 2011: 309—
311]. Pe3ynrarute OT HaIETO NPOYyYBAHE CHIIO MOKA3aXa, Ye NAI[UEHTUTE C ICOPHU-
a3uc UMar noBuIleHu koHieHTpanuu Ha hsCRP, kouTo kopenupar ¢ akTHBHOCTTA
Ha 3a0osBaneTo. Te3u pe3yiaTaTu MOJAKPENAT Te3ara, 4e 3a00JIIBaHETO IICOPHUA3UC
€ C XapakTep Ha CHCTEMHO XPOHUYIHO BB3IMAJICHHUE.

ITo orHOLIEHUE Ha cepyMHUTE HUBaTa Ha IL-10 npu nanueHTuTe ¢ copuasumc,
HaIINTE PE3YITATH MT0Ka3axa, 4e Te Ca CHYKEHU B CPaBHEHHE C KOHTPOJIHATA TpyTIa
U 4€ ce XapaKTepU3Upar C OTPULIATEIIHA KOPEIalysl IO OTHOIICHUE HA aKTUBHOCTTA
Ha 3a00JISIBAHETO.

TakuBa pe3ynTaTtd ce MpencTaBaT W or Apyru apropu [Takahashi 2010:
645-649;Al1-Zeeady 2013: 126—134]. B cpmoro BpeMe, IpyTru aBTOPH HAMHPAT T10-
BHIIICHN KoHIeHTparuu Ha 1L-10 mpu manuenTyr ¢ mcopuasuc[Borska 2008: 800-
805; Deeva 2010: 163—-170].

Heduuut Ha IL-10 ce ycTaHOBABAOT HSKOW aBTOPHU HE CaMO B cepyma, HO
¥ B KO)KaTa Ha MAalMEHTH C MCOpUAa3MC, upe3 ompeneisHe excrpecusita Ha 1L-10
mRNA[Asadullah1998:783-94]. Murtepec npeacrapissa GakThT, Ye MPU HAIHCH-
THTE C TICOPUA3NC, yCIICITHATATepANs BOAM J0 MO-BUCOKHM HUBA HA CKCIPECHsIHA
IL-10 mRNA B iepudepHr MOHOHYKIICAPHH KJIETKH B CPAaBHEHHE C T€3H MPEIH Te-
panusta. ToBa npearmnonara, ge IL-10 6u MOTBJI Ja UMa MTOTSHIIMATHO TePAeBTHY-
HOAHTHUTICOPUATUYHO JieiicTBHE. TakbB €)eKT € YCTAaHOBCH MU MPOyYBaHE, ChUe-
TaBaio GOToTepanus ¢ Tepanus ¢ rpyna IMTOKMHH, BKitouBaiy 1 [L-10[Hautarzt.
2015:849-54]. Te3u pe3ynTaru 1aBaT Uaes 32 HOBU TEPANIEBTUYHU CTPATETHUH, KOU-
TO M3UCKBAT IO-IETAUTHO MMPOYYBAHE.

U3BOIU

PesynrarnTe oT HameTo MPOyYBaHE MOTBBPKIAABAT YIACTUETO W 3HAYMMOCT-
Ta Ha IL-10 B mpoliecuTe Ha Bb3MAJICHUE, XapaKTEPHU 3a TMICOPHUA3UC BYJTapucC.
VeranoBenure mnosuineHn crorHocth Ha hsCRP u cumkenu nuBa Ha IL-10 B
cepyMa Ha MAIMeHTH C TOBa 3a00JsBaHE, IMOKa3BaT 3aBUCHUMOCT OT TEXKECTTa Ha
knmuHnaHUTe Qopmu. OnpenencHa O¢ KOpelTalMOHHA 3aBHCUMOCT Mexay PASI,
KaTo M0Ka3arell 3a aKTUBHOCTTA Ha 3a00JSIBAHETO U U3CJICABAHUTE HH(IIAMAaTOPHU
MapKepH - MOJIOKHUTeTHA 1o oTHomeHue Ha hs CRP u oTpuiarenHamno oTHOIICHNE
Ha IL-10.
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_ PE®EPEHTHH CTOMHOCTH 3A IPUEM
HA UOJ CHHOPEJ BB3PACTTA U ®PU3UOJTOI'MYHOTO
CBbCTOSHUME

JIIOJIMUJIA b. UBAHOBA'!", PAJIULIA b. UBAHOBA?

! Menunuucku daxynrer, CY ,,Cs. Knument Oxpuacku‘
2VCBAJIE ,,Axan. Uan INenues*, Knuuuka mo THPEOUIHU ¥ METAOOIUTHH KOCTHH
3abomsaBanus, Codus

WomsT e eceHnmMaTeH MHKpOETEMEHT, KOHTO 4pe3 XOPMOHHTE Ha IHTOBHIHATA XKJIE3a
ydJacTBa B pefHlla BaXHHU (YHKIMM HA OpPraHU3Ma. 3HAYHHETO Ha ifofa € 0cOOeHO BaXXHO 3a
(dbopmupaHe Ha MO3BYHUTE CTPYKTYPHU IO BpeMe Ha BBTPEyTPOOHOTO paszBuTHe. Jlopu jek io-
JIeH Ae(UIUT 110 BpeMe Ha OPEeMEHHOCT MOXe Ja JOBe/e [0 pelulia MO3bUHU HapyIIEHHUS C
HEOOpaTUMHU NOCIEACTBHA 32 (GU3UIECKOTO U KOTHUTUBHOTO Pa3BUTHE Ha AeTeTo. OnpenesHe
Ha aJieKBaTHUS IPHEM Ha HOJ 3a pa3iIMIHY Bb3PAaCTOBH I'PYHH U (PU3HOIOTHIHU ChCTOSHUS UMa
Ba)KHO 3HAYEHHE 32 MPeNoTBpaTsBaHe Ha HomnedunutHUTe cheTosHMA. HampaBeH e mperien
Ha METOAUTE U KPUTEPHHUTE 3a ONpeJelsHe Ha pedepeHTHHTE CTOMHOCTH 3a TIPHEeM Ha o u
ca pasmieaHy MOCIEAHUTE MEXIYHAPOIHH TNPENOPHKU KAKTO M HAKOM HAI[OHAJIHU HOPMHU.
AHanu3bT Ha OTAETHUTE MPEMOPHKH MO3BOJISBA []a CE ONPEENT ObAEIH HACOKH 3a OIICHKA Ha
aJIeKBaTHOCTTA HA HOJHUS IIPUEM.

KuarouoBu aymu: ion, anekpareH npueM, pe)epeHTHH CTOHHOCTH B 3aBUCHMOCT OT Bb3-
pacTTa, MpenopbKH 3a IPHeM Ha HOJ IpH OPEMEHHOCT M JIAKTAITHS

Ludmila B. Ivanova, Ralitza B. Ivanova. DIETARY REFERENCE INTAKES OF IODINE
BY AGE AND PHYSIOLOGICAL STATUS

Iodine is an essential trace element, which through thyroid hormones is involved in many
important body functions. Thyroid hormones are essential for brain maturation, and for the

* 3a xonTakt gou. J-p Jlronmuna Vsanosa, am , Menununcku dakynrer, CY ,, Cs. K.
Oxpunckn®, bonnuna ,, Jlozenen™, e-meiin: ludmilabivanova@gmail.com
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formation of brain structures not only during fetal development but for brain function throughout
life. Even a mild iodine deficiency during pregnancy can cause a number of brain disorders with
irreversible consequences for the physical and cognitive development of the child. Determining
the adequate iodine intake for different age groups and physiological conditions is essential to
prevent iodine deficiency disorders of the population. It is reviewed the methods and criteria for
setting the reference intake values for iodine and recent international recommendations as well
as some national standards. Analysis of recommendations allows determining future directions
for assessing the adequacy of iodine intake.

Key words: iodine, adequacy of iodine intake, reference values according to age and
recommendations for iodine intake in pregnancy and lactation period

BbBEJIEHHE

MoxbT e eceHrmancn MHKpPOEJIEMEHT, CTPYKTYpeH B (GYHKITMOHAICH KOMIIO-
HEHT Ha XOPMOHHWTE Ha MIMTOBHIHATA Jje3a THPOKCHH (T4) U TpuAOATHPOHUH
(T3). IHocpencTBoM Te3n XOPMOHH TOW y4acTBa B €HEPTUHHHUS MeTabOIU3BM U
B TEHHATa EKCIpPEeCUs W BB3IACUCTBA BBHPXY peauna (hU3HOIOTUYHH (PYHKIUH —
emOpHorenesa, pactex, OopMUpaHe Ha MO3BYHUTE CTPYKTYPH M KOTHUTHBHHUTE
¢yukumu. HenocrarbuHusT preM Ha HoJl Kpue peiniia PUCKOBE 3a 3/[PaBETO CPe/l
KOMTO ca 3a00JsIBaHWs HAa MIUTOBHIHATA >KJI€3a, CIIOHTAaHHU abopTH, 3a0aBEHO
BBTPEYTPOOHO pa3BUTHE W HAPYIIEHHUS B PA3BUTHETO HA MO3bKa Ha IJIOAA, KOETO
MPH TEXBK HEJOCTUT Ha HOI MOXe J1a JoBefle 10 KpeTeHn3bM. OcoOeHO BHCOK €
PHUCKBT KOTAaTO IO BpeMe Ha OPEeMEHHOCTTA U B PaHHATA JIETCKa Bh3PacT HOTHUST
MpreM € HeaJeKBaTeH, MOpaand OTPHIATEIHUTE MOCIEACTBUS 38 MO3BYHOTO pa3-
sutrie (WHO/UNICEF/ICCIDD 1994; WHO/UNICEF 2007; Zimmermann 2009:
1584-1595; Bougma et al 2013: 1384—1416). Hucwk npuem Ha #on oT OpemeH-
HaTa jKeHa BOJH 0 HoJeH AepuuuT Ha Tuiona, KOeTo 3acsiara paHHoTo (hopMupane
Ha MO3BYHHUTE CTPYKTYPH C MOCIIeACTBAE 3a0aBsHE HA (PU3MUECKOTO U MEHTAIHO
pa3BHUTHE M HaMalleHa KOTHUTHBHA U MOTOPHA €()eKTUBHOCT B MO-KhCHA Bh3PacT
(Zimmermann 2012: 108-117).

Ha nonynanuoHHO HUBO HOJHUAT IIPUEM CE€ U3MEPBA UPE3 ONPEIEIISIHE KOH-
LEHTpaluATa Ha HOA B CITy4aiiHa MIOPIHS ypUHA U Ce OIeHsBa Ha 0a3a Ha MeAraHa
Ha rpyna Ha Jella B yYWJIHMITHA BB3PACT MPH IMpHJIaraHe Ha CIIEAHUTE KPUTEPUH:
MennaHa Ha Homypust < 20 pg/L e mokasaren 3a MHOTO HHCHK IPHEM CHOTBET-
CTBAIIl Ha TeXbK HojieH neununt; Meanana Ha ioxypus 2049 pg/L. — HUCHK HoneH
MpreM , ChOTBETCTBAIl HA yMepeH HoaeH aeduuut u MeauaHa Ha HWaypus 100-
199 pg/L — apeksaren honen npuem (WHO, ICCIDD, UNICEF 2007, 32-33.
OO0OCHKIa ce JOKOJIKO OTPESISIHETO Ha H0]] B eIMHMYHA TTOPITUS YPHHA MOXKE J1a
OTpa3u peayHus HOJeH MPHUeM Ha rpymara, HO 3a Cera TO3H MOIX0]] € Hal-IITHPOKO
MpHUJIaraH Ipy OIIEHKa Ha HOIHUS IIPUEM Ha IOMYIIalliOHHO HUBO. Pe3ynrarure ot
€IUIEMUOJIOTHYHU W3CJIeIBAHUS BBPXY YUCHHIIM IMOKA3BaT, ye C TpPHUEM Ha HoJ
< 100 pg/L, xoeTo oTpa3siBa HUCHK MPHEM U Ch3J[aBa CEPUO3CH 3JIPABCH PUCK €
44% ot nacenenueto B EBpona.(Andersson et al. 2012: 744—750). Omnpenensze
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Ha MOTPeOHOCTUTE OT Hoa M nedUHUpaHETO HAa pepepeHTHH CTOMHOCTH CIIOPEn
BB3PACTTa U (DPUBUOJOTHYHOTO CHCTOSHHE € CHIIECTBEH MOMEHT MPH OICHKA Ha
CTCIICHTA Ha aJICKBaTHOCT Ha XPAHUTEITHUS IPUEM Ha HOJT U YCIIOBHUE 32 TIPO(IIIAK-
THKA ¥ KOHTPOJI Ha HOMHUS NSHUITUT.

PE®EHTHU CTOMHOCTH - IPUHLUIIA U KPUTEPUU ITPU
PABPABOTBAHE

PedepenTHrTEe CTOMHOCTH 3a TIpUEM TPENCTABISABAT KOJIMYSCTBEH M3pa3 Ha
YHHMBEPCAJIHUTE NOTPEOHOCTH HA YOBEK OT €CEHIMAIHHU XPAaHUTEIHU BELIECTBA U
CIIy’KaT 3a OLICHKa Ha XpaHWUTeJIHaTa aJeKBaTHOCT Ha nuerara. Te ce pa3paboTsar
3a Chb3JaBaHE HA €IUHHU, Oa3UpaHH Ha JOKA3aTeJICTBA KOJMYECTBEHU CTOMHOCTU
Ha XpaHUTeITHHUTE NMOTpeOHoCTU. [IpencTaBnsBar rpynoBy MpenopbKH, HO MOTar
Jla ce U3MOJI3BAT KaKTO 3a OLCHKA Ha MHIUBHIyaTHUSI XpaHUTENICH ITPHEM Taka Mpu
STMHUIEMUOJIOTHYHH HM3CIIE/IBAHHS 32 OIpECIsTHE Ha BEPOSTHOCTTA 3a aJleKBaTeH
IIpYeM Ha HOIyNalMoHHaTa rpyna. PedepenTHuTe CTOMHOCTH Cce mpuiarar mpu
IUTaHUpaHe Ha MHIUMBUIYaJIHN IUETH, €ETUKETUPAHE U MPEICTaBsSIHEe Ha XpaHUTEIHA
uHpopMaLys, pa3padoTBaHe HA KPUTEPUH 32 MHTEPBECHUIMOHHH MPOTPAMHU U Xpa-
Hutenau nomutuke ( Dwyer 2012: 110-1134).

OcHoBa 3a onpeieiisiHe Ha pe()epeHTHUTE CTOWHOCTH 32 IIPUEM HA XPaHUTEITHH
BEIIECTBA € CTATHCTHYECKOTO paslpe/elieHne Ha UAWBUIYaTHHTE OTPEOHOCTH,
IO TIPeIBApUTEIHO e (UHUPAHU KPUTEPUH, IIPH JIMLA IPYIUPAHH 110 I10J1, BB3PacT,
JBUraTeHA aKTUBHOCT U (PU3MOJIOTMYHO cheTOsiHUE. PedepeHTHuTe cToiHOCTH
3a TIpUeM 3310BOJISIBaT HYyKAWUTE HA 97,5% OT MHAWBUANTE B CHOTBETHATA IpyIa U
ca ONpe/esIeH! KaTto cpeHa MOoTpeOHOCT Ha rpylara ¢ J00aBeHH BE CTaHAAPTHU
OTKJIOHEHHS1. 32 ONPEACIISIHETO UM Ce U3IOJI3BAT JaHHU OT IIPOYYBaHUsI BEPXY X0pa
W eKCIIEpUMEHTAHN )KUBOTHH (IIPOyYBaHHS 3a U3UepIIBAaHE/Bh3CTAHOBSIBAHE, W3-
CJIEIBAHUSA J103a-0TTOBOP, OaTaHCOBH, (haKTOPHAITHH, Upe3 IpHIarane Ha Ormomap-
kepu u Oemnsa3anu atomu u ap. (Younger 2009:122—131). B xoxa Ha pa3zpaboTBane
Ha pedepeHTHUTE CTOMHOCTH 3a XPaHUTENICH MPHEM Ca Bb3NPHEMaHH pa3iudHd
KPUTEPHHU CIOPE] KOUTO IpueMa MoXe 1a Obje omnpeneneH Karo ,,0NTHMaleH 3a
MPeAOTBpaTsBaHE Ha XPAHUTEIHH Je(PUIINTH, 3a IO AbPKaHe Ha aJlcKBaTHH TeJec-
HUTE JIeNa, 32 rapaHTHPaHe Ha ONTUMATHH OMOXUMUYHU U (PU3UOIOTUIHU (QYHK-
LIUH, 32 CBEKAAHE O MUHMYM Ha PHCKa OT XPOHUYHM 3a00JIsBaHMS U OrpaHHUYa-
BaHe Ha crenuduyHa CBbp3aHa ¢ KOHKPETHHUs HYTpHUEHT 3aboneBaemocT (Expert
Group on Vitamins and Minerals 2003:208-213). B TepMuHONOTHYEH acHeKT
MOHATHETO ,,pehepeHTHa CTOMHOCT™ CHIIO € MPETHPIIIO EBOJIOUUS — OT IIpec-
KPUITUBEH XapakTep KaKbBTO € ,,[IPEMOPBUNUTENIEH XpaHUTEIEeH mpueM™ (y Hac —
,»(PU3UOIIOTUYHN HOPMHU“) JI0 ,,pePEPEHTHU CTOMHOCTHU 3a XpAaHHUTENCH NPUEM,, , ,,
pedepeHTeH NomyJauoOHEH NpueM™ KbM KOMTO HANOCIEABK ca AeuHUpaHU U
n00aBeH! ,,MUHIUMAaJIHA XPaHUTEIHU MOTPEOHOCTU® U ,,[OpPHA TPaHULA 32 HEPH-
cKoB npueM*‘. OTIeIHUTE TOHATHS BKJIIOYBAT 3aJ0BOJISIBAHE HA IOTPEOHOCTUTE HA
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Pa3IMYHO HUBO — 32 IO Ibp)KaHe Ha HOPMAJIHU TEJICCHU PE3EPBH, 3a TapaHTHPAHE
Ha HEPHCKOB XpaHUTEJIEH MPUeM, KaKTO U FapaHTHpaHe Ha a/IeKBaTeH (yHKIMOHA-
JIeH KarnauTeT W HaMaJlsiBaHe Ha PUCKa OT 3a00JIIBaHHS CBBP3aHU C KOHKPETHHUS
nytpueHT (EFSA 2006: 135-151).

MNOAXOAU 3A OHNPEJEJSIHE HA PE®EPEHTHHUTE CTOM-
HOCTH 3A TPUEM HA VIO

Pedepentaure croitHOCTH 32 IpHeM Ha HoJ Ae(QUHUPAHU KaToO MPETOPHKU 3a
,»aJIEKBaTeH TIPUEM"* ca OTIpe/IeTICHN eKCIIepTHO Ha 0a3a aHaJM3W KaKTO Ha eruie-
MHUOJIOTHYHH, OalaHCOBU M (PaKTOPUAIHU W3CJIEABAHUS KAaTO BCEKH €IUH OT Te3U
METOJH TIOKa3Ba U3BECTHHU CJIA0OCTH MOPagd 0COOCHOCTUTE Ha (PyHKLUMOHAIHATA
PO Ha MUKpoeNieMeHTa. Pesynararurte oT OaJaHCOBM MPOYYBAaHHS AaBaT BHCOKA
BapuaOMIIHOCT MPH KOMTO HyJeB 0allaHC ce MOCTHUTa MPH MHOTO Pa3iMyeH MpHeM
KOWTO ce BIHsAE OT OOMYAiHUS MPUEM Ha MO/, KOETO 3aTpyAHsABa CPaBHABAHETO HA
TIOTTYJIAIAY C afieKBaTeH MpHUeM U TaKUBa C MPOIBIDKATENEH HoaeH nedunut. Cb-
IIOTO C€ OTHACS U 33 KOIMYECTBOTO KalTUPaH HOJ B IMUTOBUAHATA kJie3a.(Malvaux
1969: 79—84) Jluncear mocTaThbuHO AOKA3aTEICTBA 32 ONpeACIsTHE Ha HOMHUTE TO0-
TPeOHOCTH upe3 PaKTOPHATHUS METOJ] PU KOWTO TPSIOBA J1a C€ N3UMCIISBAT HY KU~
T€ OT 071 32 CHHTE3 Ha TUPEOUIHNA XOPMOHH U JETIOHMpPAHE B ITUTOBUIHATA XKJI€3a
KaKTO M eKCKpenusITa Ha o ¢ ypuHa, pekannu u noT. He ca nocrarbuHo npoydeHn
Y IpYTH CBBP3aHU C MpreMa Ha Hox (QyHKIUK Karo KOTHUTHBHOTO Pa3BUTHE TPU
Jle1ia, paK Ha IUTOBUIHATA JKJie3a ¥ CYO-KIMMHUYHU TUPEOUTHH HAPYIICHUS IpU
BB3PACTHU MHIVBHUIM MOPATN KOETO T€ HE Ca M3MOJI3BAHM KaTO KPUTEPHUU 3a OIl-
penensiHe Ha HopHute motpedHocTH. (OCHOBHATA PO HAa HO/a B OpraHu3Ma e 3a
CHHTE3a Ha TUPEOHIHUTE XOPMOHH, KOETO M3MCKBA TMOCTOSHEH aJEKBATEH IPHEM.
HemocTtarpuHoTo KOIMYECTBO HOA BOMM O XUIOTHPOKCHHEMHS, C ITOCIEICTBHE
npoeman B TSH m3pazeno ¢ mpomenn B oOeMa Ha IIMUTOBHIHATA JKje3a, Iopa-
I KOETO eXOTpad)cKOTO U3MEpBaHe Ce pa3liexk/la KaTo HWHTErpajieH ImoKa3arenl 3a
OLIEHKA Ha CPEJHO — 10 ABJITOCPOYEH IpueM Ha Hop. To3M mokasares He ce BIusie
OT KPaKOCPOYHM MPOMEHU B MpHEMa Ha HOJ M MO TO3M HAUMH CE eJIMMUHHpAT 10
rojisiMa CTeTeH HM3TOYHUIMTE Ha BApUaOMITHOCT U HECHTYPHOCT KOUTO c€ HaOIo-
naeatr npu merabonutHH win GanancoBu npoyusanus (WHO/UNICEF/ICCIDD
2007: 36-37). CpIiecTBYBaNUTe JaHHU OT SMUAACMUOIOTHYHN TPOYIBAHHS JaBaT
OCHOBaHHE J]a CE€ CUNTA, Y€ WOTHUTE IMOTPEOHOCTH HE TIOKA3BaT MOJOBU PA3IIUYMSL.
Br3npuer 6omapkep 3a mpreM Ha O € KOHLEHTpaLusITa Ha iox B ypuHaTa. YcTa-
HOBEHa ¢ o0paTHa HeNWHEeapHa KOpelalioHHa 3aBUCHMOCT MEXTy KOHLCHTpaLHsI-
Ta Ha 07 B ypHHaTa U YeCTOTara Ha T'yIlla cpej AaJeHa MOIyIalus, KaTo IpH JTUC-
KpUMHHATHBHA CTOHHOCT Homypust Hax 100 pg/L rymaBocTTa cpe momy/iairoHHa
rpyma OT Jena B YYHJIHIHA Bh3pacT € mox 5% Topaay KOeTo ce CUHTa, 4e Taszu
CTOMHOCT OTpa3sBa aJeKBaTeH mpueMm. HezaBucuMoO, 4e TO3U TUCKPUMHUHATHBEH
TIpar € oIpe/eieH NPy MPOyYBaHUs Ha YIYCHHIIN Ha Bb3pacT 6—12 roquHu ce mpuema
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4ye TOM € BJIMJICH U 3a Bb3PaCTHU MHAUBUIMA. KoHIleHTpalus Ha Hox B ypuHaTa OT
100 pg/L cpoTBETCTBA Ha AHEBEH MpueM Ha iox oT 150 pg xaro ce uMa mpeaBu,
gye Hag 90% ot mpueTuaT Hox ce enumuHupa 1o to3u meT.( Laurberg 2007: 1547—
1552). Cnopen HSIKOM ITPOyYBaHUS ONTUMAIHHUAT JHEBEH IpHEM Ha Hox TpsoBa na
Objie IOUIbPKAH B TECHU IpaHUIM OKoyio 150 pg, Thil Kato JOpH MpH JIeK HOIeH
neUInT HomHaTa CYTIIIEeMEHTAINA MOXKE Ja YBEIUYIH PUCKA OT XUIIEPTUPEOUTUIBM.
( Pedersen 2007: 3122-3127) JINCKpUMHHATHBHUAT Ipar Ha KOHIICHTPAIHS Ha O
B ypunara ot 100 pg/L xoiiTo oTpa3sBa ajfeKBareH MpHeM Ha HoJ € IPWIOKEH U
MpH elia Ha BB3pacT moj 24 Mecera KakTo u 3a jakrupany xean (WHO 2007).
Koraro xoHIeHTpanysaTa Ha HoJ| B ypUHAaTa IpU HOBOPOIEHH M MAJIKH JAeLa € MOoJ
mpara ot 50—60 pg/L. ce Habmonasa nosuiieHne Ha HeoHaraaaus TSH nag 50 mU/
ml K0eTo € MHANKATOp 32 CyOKIMHUYECH XUITOTHPEOHIN3HM €BEHTYAITHO yCIOKHEH
C TpaH3UTOpEeH HeoHaTalieH xunotupeouanssM ( Delange 1989: 173—185; Pedersen
2007: 3122-3127).

3a ompeznensHe Ha HOAHNUTE MOTPEOHOCTH MO BpeMe Ha OPEMEHHOCT MTOBEYETO
ChBPEMEHHUTE NPOYUBAHUS Ca HACOUYEHH I10-CKOPO KbM YCTaHOBSBAaHE Ha BPB3Ka
MEXIY QYHKIHOHAIHOTO ChCTOSHHE Ha NIMTOBUHATA ¥KJIe3a U HAKOU MaTOIOTHY-
HU KJIMHAYHH CHCTOSHHS HA MaiKaTa ¥ HOBOPOAECHOTO, a He Bph3KaTa MEXIy Hos-
HUSI IPUEM U TE€3U ChCTOSHUS Thi KaTO € HEBB3MOXKHO J1a ObAaT IPUIIOKEHHU OajaH-
coBus win (akropuanaus meronu (Gunnarsdottir 2012:19731). He e Bp3MOkHO
Ja ObaT yCTAaHOBEHH KaTerOpuYHH 3aBUCHMOCTH ,,103a-€(EeKT" MEeX Ly IpueMa Ha
Hoa u n3xona Ha OPEMEHHOCTTA UMallH OTHOLICHHWE KbM MaiiKara 1 HOBOPOAEHO-
to. [lorpebHOCTHTE MOTaT J1a OBJIAT N3BEACHH Upe3 (PaKTOpHATHHUS METO KaTo ce
B3eMarT MpenBU] JOMBIHUTEITHUTE HYKIH CBbP3aHH C HACTHIIBALIUTE IPOMEHU B
XOPMOHAJHUSA U HOIHHS METa0OIM3bBM MPH OpeMeHara U ChC CHHTE3a Ha (eTal-
HUTE TUPEOUIHU XOPMOHHU.

PE®EPEHTHU CTOMHOCTH 3A IIPUEM HA MO HA PA3JINY-
HU BB3PACTOBMU I'PYIIN

[MotpebHOCTHTE OT HoOA ce AeuHHUpaT criopesl Bb3pacTTa U (PU3UOIOTHIHOTO
cberosinue 0e3 audepeHnupane mo noi. Penuia eK30reHHr U eHA0TeHHH (PaKTo-
pH MMaIlH OTHOIIEHHE KbM MEeTa0oIM3Ma Ha Ho/1a, KaTo KOMITO3HIIMS Ha JHeTara
(HayMure Ha MHXHOUpAIIH CYOCTAHIINH ), HIKOW CHITHTCTBAIIN XPAaHUTEITHH nehu-
IUTH ¥ JIpyTH (PAKTOpU OT OKOJIHATA Cpejia MOTaT J1a OKaXKaT BIUSHUE BbPXY HH-
IUBHIYAIHUTE MOTPEOHOCTH OT MUKpoeneMeHTa. (Zimmermann 2012: 554-567).
Cniopen mocieTHUTE eBPONEHCKY MPETIOPBKH pehepeHTHUTE CTOMHOCTH 3a HoJ ca
ne(MHUpaHu KaTo CTOWHOCTH 3a ,,ajekBareH npuem (EFSA 2014). ,,AnexBareH
npreM‘ Ipe/ICTaBIIsABA MPETOPHUYAHUSAT CPETHOMTHEBCH MPHEM  OTIPEIIeNICH eKCIIe-
PUMEHTAITHO WITH Ype3 M3UUCIIABaHE Ha CPEIEH, MPHUET 3a a/IeKBaTeH, XPaHUTEJICH
mpreM Ha rpyna (rpymnu) 3apaBu WHIUBUAM . [loHATHETO ,,a/leKBaTeH MIpHeM™ ce
W3M0J13Ba KOTaTo JIMIICBAT JAOCTaThYHO JaHHH KOWTO IO3BOJISBAT Aa Obae orpe-
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JIeJIeH MPOIEHTHT HAa WHAWBHUIWTE B Ipylara ChC 33JOBOJICHH MOTPEOHOCTH OT
HYTPUEHTA, KaTo Ce MpueMa 4Ye aJeKBaTHUAT MPHeM 3a/I0BOJIsIBa MOTPeOHOCTHTE
Ha LsjaTa rpyma.

CbBeThT 10 XpaHU U XpaHeHe Ha HannoHananara akajieMus Ha Haykute u MH-
ctutyTta o meauimHa Ha CAIL ipe3 2001 roawHa mpeniara moHATHETO ,,aeKBa-
TEH IpueM® 3a HOI Ja ce MPUJIOKHU CcaMoO 3a KbpMadeTa M MajlK{ Jela Ha Bb3-
pact no 12 mecera, a 3a BCHYKH OCTaHAIH TPYNHU — Jena, Bb3PACTHH, OpeMEHHH
Y JTAKTUPAIIH )KeHHU J]a ce MpHiiara ,,ipenopbunTeneH xpanuteneH mpuem™ (DRI,
NAS, IOM 2001:1-33). [Topaau nurnca Ha GYHKIHUOHAIHU KPUTEPUH 32 HOACH CTa-
TyC IpU KbpMadeTara, KOMTO Ja oTpa3siBa HOTHUS MPHUEM 3a ,,aJeKBaTeH NMpuem
IIPH TSIX € BB3MPHUETO CPEIHOTO KOJIMYECTBO HOMA MOITYYeHO OT MaiiunHaTa KbpMa
MIPU M3KIIIOYUTEITHO KBPMEHH Jerla. ,,AJeKBaTHO  ChABPIKAHKE Ha HOJ B KbpMara
ce cunta croHOCTTa 146 pg/L, ycTaHOBEHA MPH JIAKTUPAIIN aMEPUKAHCKH JKEHU
KOWTO KOHCYMUpaT HoaupaHa coun. [Ipu cho0passBaHe ChC CpeaHaTa KOHIIEHTPaIus
Ha H0J] B KbpMaTa Ha MaliKu C JOCTaThueH MPHUEM Ha O[], KOJIMYECTBOTO OTAEICHA
KbpMa U HoJHaTa eKCKpelys ¢ ypruHara Ha Jena ot 0 1o 6 Mecena, onpeneneHusT
aJIcKBaTeH HOJICH MPUEM 3a Ta3W Bb3pacToBa rpyma ¢ 110 ug/neH, a upe3 ekcrpa-
moJianysi, Tpu Bb3pacroBara rpyna 7—12 mecena e 130 pg/nen. Ilpemopruyannre
CTOWHOCTH 3a KbpMmadera Ha MucTHTyTa 1Mo MeanmmHa Ha CAIL] ca 1mo-BHCOKH OT
croiiHoctuTe npeanoxxkeHu or EFSA nipe3 2014 roguna. EBponelictute npenopbKu
ca u3uMcIsBaHu Ha 0a3za 15 pg/ kr T.mM.(tenecHa maca) fox Ha aeH (30 pg/ kr T.M
NpY Jena poieHH NpeArd TePMUHA), KOSATO € MHHHMAaJIHATa CTOMHOCT HEOOXOIH-
Ma 3a MOJAbpXKaHE HA TOJIOKHUTENIEH HoleH OallaHC MPH JJOHOCEHW HOBOPOJCHU
n manku gena (Delange 1993: 492-507). OtHeceHm Ha KHJIOrpaM TelleCHA Maca
MPETIOPBKUTE 32 Ta3u Bb3pacT ca 90 g/ IeH 1 ChOTBETCTBAT Ha MEXTyHAPOIHHUTE
npernopbku Ha C30, KOUTO C€ OTHACAT 32 Jiella B MO-IIHPOK Bh3PACTOB HHTEPBAI
or 0-24 Mmecena u MOAABPKaT HOPMAJIHU CTOMHOCTH Ha TUPEOTPOIECH XOPMOH
(TSH), xoero uzkmoua xunorupeonansbM. (WHO/FAO 2004: 341). Twit karo
JIUTICBAT CPAaBHUTEIHM JAHHU 32 YCBOAEMOCTTA Ha HoJa OT MalfunHaTa KbpMa U OT
dhopMmymupaHuTe MIIEKa 32 KbpMadeTa, (aKTOphT ,,0M0yCBOSIEMOCT™ HE € ChoOpa-
3sIBaH MIPU OIIPEIEIISTHETO Ha aJeKBaTeH HOAEH MpHeM 3a Te3HW Bb3PAaCTOBH TPYIH
( WHO Secretariat 2007: 1606—611). OTHeceHn Ha KWJIOTpaM TeJlecHaTa Maca
NOTpeOHOCTHTE OT HOJ TMPOrPECHMBHO HamalsBaT ¢ Bb3pacTra. HesaBucumo,
ye C30/®AO (WHO/FAO 2004: 301-315) moco4Ba CTOMHOCTUTE Ha MO/ KT T.M.
KOMTO MOJIbPIKAT MOJOKHUTEICH HOJICH OajlaHC 3a HAKOM Bb3pacTH ( 6 1g/Kr/ T.M.
—2-51; 4 pg/xr/ ™M — 6 —12; 2 pg/xr/ T.m > 13 1), Ipu uUca Ha €IHOBPEMEHHO
oTpenersiHe Ha crenn(UIHH 32 TUpeouaHaTa GYHKINS MapKepy € MHOTO TPYIHO
JaHHWTE OT OAJTaHCOBU M3CIIEBAHUS JIa CE CBHPXKAT C (PYHKIIMOHATHOTO CHCTOS-
HHUE Ha IIUTOBHIHATA Kie3a. [[oBeYeTo OT eKCIEpTHUTE TPyNU M3M0JI3BAT CXOAHU
MTOJXO/I IPY OMpPEACISHE Ha IPEOPBKUTE 3a MPUEM Ha Mo pH Jie1a, HO BBIIPEKU
TOBa Ma U3BECTHHU PA3JIMMs B OTJEITHUTE HAITMOHAIIHH MPETIOPBKH U peepeHTHN
rpymu. Hampumep 3a nema oz et roguiliHa Bb3pacT IpenopbuaHara pedepenrna
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crortroct ot C30 (2004) u IOM (2001) e 90 pg/men. Crimara croiiHoct B LlIBeii-
napus (2013) ce mpemopbyBa 3a nena 10 7 roguinHa Be3pact, a EFSA (2014 ) no

10 rogumrHa Bb3pacT.(EFSA 2014:18). (Tabm. 1.)

Ta6auna 1. PeepeHTHH CTOMHOCTH 3a MpHeM Ha HOJI CIopeN Pa3InyHu MEXIyHapOIHH

H3TOYHUIH
Bw3pact/iion EFSA 2014 [Betinapus, | WHO/FAO 2004, I0OM 2001
ug/nex (Al-anmexBareHn 2013 WHO Secretariat |
puem) 2007 2npenopbuu-
TEJICH IPUEM
Meceyu 50 024 06"
Wom, ug/neH 110
Meceyu 7-11 4-12 7-12!
won, pg/nen |70 50 90 130
200UHU 1-3 1-4 1-32
Von, pg/nen |90 90 90
200UHU 4-6 4-7 2-5 4-8
Woxn, pg/nen |90 90 90 90
(6 pg/kg/nen)
200UHU 7-10 7-10 612 9-13
won, pug/men |90 120 120 120
(4 pg/kg/nen)
200UHU 11-14 10-13 >13 14-18
Wox, pg/men | 120 120 150 150
(2 pg/kg/nen)

W3zrounnk: European Food Safety Authority (EFSA) 2014: 20-22.

Kato 6a3a 3a mocieqHuTe MPEnopbKH 3a aJeKBaTeH HOICH IPUEM Cca U3IO0JI3-
BaHU pe3yJTaTUTe OT MAIla0HW M3CJIEeIBAaHUS CpPEXl €BPOIEHCKH Jera ¢ pa3IudeH
HONEeH TpreM U ¢ IMPOKH TpaHunu Ha Homypus ot 20 mo 140 pg/L mpu xouTo e
YCTaHOBEHO, Ue Hali—HHCKa 4eCTOTa Ha TYIIaBoCT OoT 2—3% ce HaOmrogaBa Koraro
MeJIMaHaTa Ha KOHIICHTpanus Ha Hox B ypuHata Haaxebpis 100 pg/L, xoero cb-
OTBETCTBA HA MpueM Ha Hoj B mHTepBaia 120 — 150 pg/nen, mpuer 3a ,,anekpa-
e (Delange 1997:180-187). B ciy4ast KpuUTEpHUAT 3a aJCKBaTCH HOIEH MPHEM
IpHu JeTcKa momynanus Ha 7—10 romummHa BB3pacT € MPHUETOTO KOJIMYECTBO WO
(omieHeHO Ype3 eKCKpelusl Ha HoJ B ypHHATa) KOETO CBEeXKJa O MUHIUMYM pHCKa
OT XWIIepIIa3us Ha IIUTOBUIHATA JKie3a. MenuaHa Ha Homypusara nox 100 pg/L
ce CBBbp3Ba HE CaMo C YBEJIIMYCH 00eM Ha IMUTOBUIHATA XKJI€3a, HO U C ITO-BHCOKHU
croitnoct Ha TSH u Tg B cepyma koeTo € mposiBa Ha TUPEOHIHA TUCQYHKIIHS.
(Wayne 1964: 330-331). 3a amekBareH io/ieH MpreM Ha TOIMYIAIUs OT 3paBy HH-
IUBHUIIM Ha BB3paAcT > 18 TomuHM € TpHueTa cToMHOCT Ha Womypus 150 ug/meH u
moJIbpkaHe Ha o0eMa Ha IIWTOBHIHATA XKJIe3a B HOPMATHU TPaHUIIH, EKCTPaIo-

207



JUpaHa OT M3CIIEABAHUS BHPXY MOMyJIAIU Ha Jela B yaminiHa Be3pact. (Delange
1994: 107-128) B HsAxOoM HaMOHAIHY ,,HOPMH* cTOMHOCTTA 150 pg/meH e moco-
YeHa KaTo NOMYJIAIMOHEeH NPenophUMTeNIeH TpUeM TopH Haj 13 roauiiHa Be3pacT
( UIseitapus) uinu cinex 14 rogunau (I0M). C30/DAO npennarar CTOMHOCTTA OT
150 pg/nen (2,0 ug/kg 1.T./1€H) ¥ioa na ce mpueme ,,afeKBaTeH MprUeM* 3a FOHOIIH
W BB3PaCTHU JIMIA OT J[BaTa MoJja, Thid KaTo TOBa KOJMYECTBO HOJ ChOTBETCTBA HA
cpeaHara JHEBHA HOAypHsA HA MOMYNAllMd B HECHAEMHYHH PAaliOHH C a/ieKBaTeH
rioneH npuem (Bottazzo 1981: 13A; Delange 1994: 107—-128) u 3a monabpkaHe
Ha cpenHara KOHIIEHTpalus Ha Hox B ruiasMara Haj 1 pg/L xoeto HamausiBa Bepo-
ATHOCTTA 3a mosiBa Ha ryma (Wayne et al 1964:303-331). ToBa e KOIMYECTBOTO,
KOETO MOJIbpKa 3aracuTe Ha Mol B MIMTOBHHATA JKJie3a He mo-Manko ot 10 mg,
TH KaTo MO-HUCKOTO ChbpKaHHE IMOBHIIABA PUCKA OT HAPYIIaBaHE HAa CHHTE3a Ha
THPEOUTHHA XOPMOHHU.

PE®EPEHTHUTE CTOMHOCTHU 3A IIPUEM HA MO TIIPH
BPEMEHHOCT U JIAKTALIUA

ITpu OpeMeHHM W JIaKTHpAILX XCHU MOTPEOHOCTUTE OT HOA Ce MOBHIIABAT
3HAUUTETHO, CBBP3aHO C (HU3HOJIOTHYHUTE MPOMEHH KOWTO HACTBIBAT MPU TE3U
CBCTOSTHHS — TIO-BHCOKAaTa EKCKpelysi Ha HoJ ¢ ypuHara Mmopaad MOoBUIleH ObO0-
pedueH KIMPHHC Ha H0/1a M TOBHIIEHA aKpelysi Ha MUKPOHYTPHUEHTA B MJICUYHHUTE
XKJIE3U TIPH JIAaKTalys, KOETO 3aBHCH OT OTHAENICHOTO KOJMYECTBO HOA ¢ KbpMa-
Ta W IPOIBIDKUTENHOCTTa Ha KbpMeHe (Azizi 2009: 803-809). Ilo Bpeme Ha
OpeMEeHHOCT NPOAYKIMITA Ha TUPEOUIHN XOPMOHH HapacTBa ¢ okojo 40%-50%,
nopaay KoeTo € HeoOXOANMO MpH KEHH Ha 3aMECTHUTENIHA C TUPEOUIHU XOPMO-
HU Tepanus jo3ara aa ObJie ChOTBETHO YBEIWYCHA, Taka 4e cToiHocTuTe Ha T4
u TSH B cepyma ce momapp:KaT B HOPMAJIHUA TPUMECTHP CIENN(DUIHHA TPAHHUIIH.
YcranoBeHo e, ge mpu 75% abcopOuns Ha THPOKCHHA, JONBIHUTEITHUAT IPUEM
Ha Hox 1Mo BpeMe Ha OPeMEHHOCT, HEOOXOAMM 3a CHHTE3 Ha THPEOUIHHU XOPMO-
HU TIpH KE€HHU B aJCKBAaTeH HOIEH CTaTyC Npenu 3adpeMeHsBaHe TpsOBa na Obae
20-29 pg /men (Alexander 2004: 241-249; Bath 2013: 1345). OcBeH 3a rapan-
TUpaHe HAa XOPMOHAJIHHUSI CHUHTE3 Ha OpeMeHHaTa KbM HOJHHTE MOTPeOHOCTH ce
no0aBs ¥ KOJIIMYecTBaTa WoJ JenoHupany B ruranentara (18—-100 ug), amHHOTHY-
Hata TeqHocT (15 pug), peramnara tupeonnes (100-300 pg) u B KpbBTa Ha deTyca
(10 pg), xonTO MpEeU3YMCIECHU HA THEBHA 0a3a ca MpeHeOpeKUMO HUCKH U Tpel-
CTaBJIsIBAT He moBeue oT 1 g/ neH. imaiiku npenBua alanTaliOHHUTE MEXaHU3MH,
KOWTO HACTBIIBAT 110 BpeMe Ha OpEMEHHOCT ¥ TOBA, Y€ Hali-ToJIsIMa 4acT OT HOTHH-
Te€ OTPEeOHOCTH ca HACOYEHH 3a MOIbp KaHe Ha XOPMOHAIHUSI TUPEOHUIEH CUHTE3
Ha MaiiKaTa YBEJIMYEHUETO Ha WOTHHS MpueM e nmpubnmsurenHo 50 pg/neH npu
MIOJIOKEHHE, Ue KeHaTa € C aIeKBaTeH TUPEOUIEH CTaTyC U JOCTaThYHU HOIHU pe-
3epBH 10 3a0peMeHsIBaHe WM TOTATHUAT pueM TpsiOBa na nocturae 200-250 pg/
neH. [Ipenoppkure Ha EFSA 3a mpuem Ha 1iog oT OpeMeHHH U JIaKTHUPAIIN KeHU
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ca 200 pg/neH, T KaTo ce mpueMa, ye OONIMHCTBOTO OT JkeHuTe B EBpoma umar
aJIeKBaTHU HOIHM pe3epBH Mpean 3a0peMeHsBaHe. 3a pa3iihKa OT Te3H CTOMHOCTH
Koncynrarusnara excnieptHa rpyna Ha C30 mpernopbya MOBUINIABAHE HA XpaHUTE-
JIeH IpHeM Ha #op npu OpemeHHocT U nakTanus ot 200 Ha 250 pg/mHeBHO, KOETO
ChOTBETHO MPOMEHS U PePEPEHTHUTE TPAaHUIM Ha HOAypHsl 3a OPEMEHHHU KCHU
Ha 150-249 pg/L xonuTo ca mo-BHCOKH OT T€3H Ha 00IIara momymamnus. Te3u cToii-
HOCTH MoOrar ja ObJaT MOCTUTHATH dYpe3 KOHCyMallusl Ha HoaupaHa coi MpH yH-
HUBEPCAITHO HOMUpaHe Ha CONTa KaKTO M Upe3 JNOMBIHUTEIHO CYIJIeMEHTHUPaHE C
ron-ceappkany npenaparu. (WHO/ICCIDD/ UNICEF 2007). IIpu 6pemeHHOCT
Y JIaKTaIus 3a ,,6KCIIECUBEH' MOJeH mpueM ce cuuTaT konuuectBa Hax 500 g
JTHEBHO KOUTO HAJBHUIIIaBa CTOMHOCTTa HEOOXOAMMA 3a MPEBEHIIUSA U KOHTPOJ Ha
onHus neUIUT U HE OKa3BaT MOMBIHATETHY mon3ua 3a 3apaseTo ( EU Scientific
Committee on Food 2002:18-19).

TOPHA T'PAHUIIA HA HEPUCKOB ITPUEM HA HOJT

,,] OpHa TpaHMIla 32 HEPUCKOB MpUEM ™ € Hal-BUCOKaTa CTOMHOCT KOSITO MOXeE
Jla ce TIpueMa JTHEBHO OT JaJIeH HyTPUEHT, KOSATO OKa3Ba IOJIOKHUTENIEH 3a 3/[PaBeTO
edexT 0Oe3 Ja ch3mane AOMBIHUTEICH PHCK 3a 31paBero. HaapuiaBane Ha Ta3u
CTOMHOCT HE Ch3/laBa JOMBIHUTEHA MOJI3a 32 opranu3Ma. [ opHara rpaHuiia Ha He-
PHUCKOB MPUEM Ha MO ce OTpeeris Upe3 MPOCIeasIBaHe HAa HACTHIIWINTE ITPOMEHHI
B cepymuus TSH npu npogbikuTeneH MpreM Ha BUCOKH JTO3M HOIHI. YCTaHOBEHO
€, Ue TIpH TIETTOIUIIICH HEeTTPeKhCHAT BHOC Hox B mo3a 1800 ug/meH He ca HaOmona-
BaHU OTPUIIATEHU TPOSBY OT CTPaHa Ha IUTOBUAHATA *Jie3a. Cliel| mpuiiaraHe Ha
(hakTOp 32 0E30MACHOCT TPU € Bh3MpHETa TOpHATA IPAHUIIA HA HEPUCKOB IIPHEM ITPH
BB3PACTHU WHAMBU/IH, KAKTO U MPH OPEMEHHHU U JIAKTUPAIIH keHu 1a 0bae 600 g/
JIeH, a TIpHU JIelia cie]] eKCTpanoiranus Ha 0a3a TeJecHa MOBbPXHOCT ( TeJecHa Maca
0.75) — cporBeTHO B MHTEpBana 200 — 500 pg/nen ( EFSA, 2006: 147-148). (Tabmn. 3)

Taoauua 2. [opHa rpaHuIla Ha HEPUCKOB MIPUEM Ha HOJ CTIOPE] Bb3pacTTa U (PHU3HU0JIOTHY-
HOTO ChCTOSTHHE

Bw3pacr (ron) I'opHa rpaHunIa Ha HEpHCKOB IIPHEM 3a Hox Ug/neH

1-3 200

4-6 250

7-10 300

11-14 450

15-17 500

>18 600

BpeMeHHN 1 TaKTHpanTy KEeHN 600

M3tounnk: European Food Safety Authority. Tolerable Upper Safe Level for Vitamins and
Minerals 2006: 135-151
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Jluna ¢ aBTOMMYHHH 3a00JISIBaHKSI MOTAT J]a Pearrpar HeraTUBHO U MPH MO—
HUCKU 103u.°? MakcuMaiHaTa JHEBHA 103a HAa IPUEM KOATO HE IIPEIU3BHKBA
TOKCHYHHU e(ekTH mpu Bb3pacTHu uHAuBHAM ¢ 1100 pg/d, karo c6opHa m03a OT
BCHUYKHU U3TOYHHUIIU, HO Tpﬂ6Ba Ja C€ uma 1npeaBua, 4€ 3a TCPpUTOPHUHU C ABJITOTPACH
HoneH neUIUT JHEBHUAT NMPUEM He TPpsAOBa ja HaaxBbpiast 500 ug/mHeBHO 1O-
pamu puck ot Wonx naaynupan xuneptupeonnuzbm( US Food and Nutrition Board
2001: 1-27; AFSSA, 2001:15).

Ha Tabn. 3 ca npecTaBeHH MOCIEIHNUTE EBPONEHCKH MPEMOPHKH 32 aJIeKBATCH
MpUEM Ha WOl B 3aBHCHUMOCT OT Bb3pacTTa U (PU3HOJOTUIHOTO ChCeTOsIHUE. Te ca
pa3paboTeHn Ha 0a3a SKCIIEPTCH aHAJIM3 Ha JIOKA3aTeJICTBA OCHOBAHU HAa HAyYHH
¢baxtu 1 ca hopMyIupaHH Kato IPENopPbKH 3a ,,a/eKBaTeH npueM™. Besika abpika-
Ba MpH pa3paboTBaHe Ha HAIMOHAIHHUTE CH MPEHOPBHKH TPsiOBa aa ce choOpasu ¢
KOHKPETHUTE YCJIOBHSI — HAJTMUWE Ha HOZICH IeUIINT, U3TOYHUIM HA WO/ B MOJieia
Ha XpaHEHe KaKTO U OT CTEICHTA Ha U3ION3BaHe Ha HOJMpaHa CON U ChIbPIKAIIN
H0J] CYIUIEMEHTH.

Ta6auna 3. [Ipenopbku 3a aJIeKBaTeH IPHEM Ha HOJ B 3aBHCUMOCT OT Bb3pacTTa U (Gu3u-
OJIOTHYHOTO CHCTOSIHHE

Br3pact AJiekBaTeH npueM Ha ox ( ug/neH)

7-11 mecena 70
1 -3 roguaN 90
4—6 ronuHA 90
7-10 roguuu 90
11-14 roguan 120
15-17 roquuu 130
> 18 roguaN 150
OpEeMEHHOCT 200
JIaKTaLMs 200

EFSA, 2014

3AK/IIOYEHUE

B 3axmrodueHne Moxe J1a ce KaXke, e 10 OTHOIIEHUE Ha TOTPEOHOCTHUTE OT HOT
BCeE OIIe HAMA IOCTaThYHO JIJAHHM 34 J]a C€ OIMPEeNI PENopPbHUNTENICH PUEM TI0-
paJii KOETO Ha TO3M €TaIl ce IIpuiiara MoHATUETO ,,aJIeKBaTeH npueM . Kpurepuii 3a
oTIpeNersiHe Ha a/IeKBaTeH MPHeM € KOHIICHTpAaIlys Ha o B ypHUHA HA Jlela B Y4H-
JIUIIHA BB3PACT C HOPMalTHa TUpeouTHa (QYHIINS, ToKa3aHa PH eMUACMHOIOTUIHH
M3cIeBaHus P KOUTO € YCTaHOBEHA Hall-HHUCKa 4ecToTa Ha rymaBoct mojg 5 %.
IIpu BB3pacTHU Ype3 EKCTPANIOIUPAHE OT JAHHUTE MOIYUYEHHU OT U3CIICABAHUS IIPH
JleTia € OmpezesieH aJeKBaTHUS NPreM KONTO ChOTBETCTBA HAa €KCKPelHs Ha HO.
c ypurata > 100 pg/L, cTOMHOCT IpH KOSATO € yCTaHOBEHA Hall-HUCKA TyIIaBOCT
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npu peua. Ilpu mManku gena pena ekcTpamnoyialusra € M34ucieHa Ha 0asa Bb3pa-
cToBO-crienuGuuHus 00eM Ha ypuHata. IIpun OpeMeHHU XKeHU € NpuIokeH (ak-
TOPHATHUA TTOIXO0A KaTo ce MpHeMa, 4e HOJHHAT CTaTyC Ha KEeHaTa Mmpeau 3adpe-
MEHSBaHE € HaI'bJIHO aJIeKBAaTEH U 32 OlLIEHKAa Ha a/IeKBaTHOCTTA Ha MOIHUSA IpHUeM
ce mpreMar no-BUCOKM HHTEPBAJIN Ha HOAypHs B CpaBHEHHE ¢ HEOpPEMEHHU JKEHH.
EBpomneiickuTe npenopbKy 3a MpUeM Ha WO OT OpeMeHHH U JaKTHPAIIH KeHH ca
mo-HHUCKH oT Te3n Ha C30 Thif KaTo ce MpueMa, 4e EBPOIeHCKUTE KEHH ca C Tpa-
€H aJeKBaTEcH HofeH mpueM. Thi KaTo JakTaluaTa € TPAaH3UTOPHO ChCTOSHUE CE
CYHTA, Y€ HsIMA JOCTaThYHO OCHOBAHMS Ja CE MPErnophbya Mo-BUCOK MPUEM OT TO3U
npu OpeMeHHHTE.

Heo0OxoaumMu ca mo-HaTaThYHH W3CIIEABAHUS HE CaMo 32 OINpeAessiHe o-TIpe-
IIM3HO XpaHUTEIHUTE MOTPEOHOCTH OT O/, HO CBHIIO Taka Ja ObJar onpeeneHn
JOCTaTb4yHO YyBCTBUTEIHN HHANKATOPH 32 OLIEHKA Ha CTaTyca U ()yHKIHOHATHOTO
CBhCTOSHHE B HOPMa M MaTOJIOTHS.
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Yasoap Kamancku. KOHUEIITYAJIHA BU3MA 3A KAYECTBO N1 EOEKTUBHOCT
HA OBYYEHUETO HA MEAMIIMHCKU CECTPU

Crarusita nIpeAcTaBs pe3y/ITaT OT U3ciie/BaHe BEPXy npoliiemMa 3a KaueCTBOTO U €()eKTHB-
HOCTTa Ha MEIUIMHCKOTO aKageMH4YHo oOydeHue. [IpeacraBeHara OT aBTopa OpUrHHAIHA KOH-
Lenyst BKIIOYBA: Ae(UHUpAHe Ha KaueCTBOTO U e(heKTHBHOCTTa HA 00YUeHHETO, H3SACHIBAHE
Ha TSIXHATa Bpb3Ka U Ha OOLIUTE HHINKATOPH, HEOOXOIMMOCTTA OT BBTPEIIHA HHCTUTYIIHOHAI-
Ha CUCTEMa 332 KOHTPOJI U yNPAaBJIEHHE Ha KaYeCTBOTO € aKI[EHT BPXY PONIATa Ha IPErofaBaTes
U HeroBara CIOJeJIEHa ChC CTYJICHTUTE OTTOBOPHOCT 32 Ka4eCTBEHO U e(heKTUBHO oOyueHue. Ha
Ta3u METONIOJIOTMYHA OCHOBA BbB BOJICHUTE OT aBTOpa KYPCOBE 3a IMOJArOTOBKA HA MEIUIIMHCKU
CECTpH 3aIl0YHa eKCIIEPUMEHTATHO OLCHSIBAaHE 110 €NH OT OCHOBHHUTE 001N WHANKATOPH — HU-
BOTO Ha YJJOBJIETBOPEHOCT Ha CTY/IEHTHUTE.

Chavdar Katansky. CONCEPTUAL VISION FOR QUALITY AND EFFECTIVE-NESS
OF THE NURSES TRAINING

The article presents main results of a research, which has made over the problem for
academic training quality and effectiveness. The submitted by he author original conception
includes: training quality and effectiveness definitions, their interconnections and common in-
dicators, the needed institutional system for management of training quality with accent on the

* 3a konmaxmu: J1-p YaBnap Karancku, pemoBeH OLEHT 0 yIpaBlIieHHEe HAa 00pa30BaHu-
eto, [lemaprament 3a uHMOpManusa U ychbBbpHIeHcTBaHe Ha yuutenu, CY ,,CB. Kiiument Ox-
puacku, 6yi. ,,Ilap Bopuc® Ne 224, Codus 1619, bearapus, email: chavdar_katansky@abv.bg
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academic lecturer roll and his shared with the students responsibility for quality and effective-
ness. On this methodological base was started experimental evaluation of students satisfaction
with the training in conducted by the author academic nurses courses.

Keywords: quality of training, effectiveness of training, common indicators for quality and
effectiveness, satisfaction with the training.

BbBEJIEHHUE

[MoanbprkaHeTo HA KAYECTBEHO M €()EKTHBHO HMBO HA aKaJeMHUYHOTO O0yue-
HUE € eJUH OT OCHOBHHTE MPOOJIEMH B CHCTEMAaTa Ha BUCIIETO MEAUIIMHCKO 00pa-
30BaHue. OT JoceraniHus OUT Beye CTaHa SICHO, Y€ 3a J1a Ce IIOCTUIHE Ka4yeCTBO U
e(eKTUBHOCT ca HEOOXOANMH SICHY NPaBUJIA, CTAHAAPTH U AbPKABHU PETYIalUN U
rapaniuu. B beirapus perynanuure ce ocblecTssaBaT oT HanronanHaTta areHnus
3a OlleHSBaHE M aKkpeauTalus BB BuciieTo oopazoBanue (HAOA). [TocpencTom
KOMIUIEKC OT ()OPMHU, METOIM M CPEICTBA TS M3BBPILBA GbHUIHO OYeHs8aHe Ha Ka-
YEeCTBOTO Ha MPOBEKIAHOTO B CHOTBETHUTE BHUCIIM y4eOHHU 3aBeneHus] 00yUueHue.
B pamxuTe Ha CBOMTE IIPaBOMOILMS aKPEAUTHPA HHCTUTYLIMUTE, KAKTO U TEXHUTE
y4eOHU Nporpamu, OLEHsBA ,,0T BbH'* TEXHUTE Bb3MOXKHOCTH J1a IPOBEXKIAT Kaye-
crBeHo oOyueHue. Cpiio Taka, Ha HAOA e BMEHEHO J1a yIpakHsIBa U cIeJaKpean-
TaIMOHHO HAOJIONCHNUE 32 8bHIUEH KOHMPO Ha KaueCTBOTO.

PerraBaneto Ha npoOieMa 06aue € U B KOMIICTCHIIMUTE Ha MCHHKMBHTA Ha
camuTe yHUBepcuTeTH U (hakyntetn. ETo 3amo B Te3n oOpa3oBaTeHU MHCTUTY-
UM CJIEIBA J1a CE CH3AaBaT CIELMAIHU CTPYKTYPH, KOMUTO A2 U3BBPIIBAT edHKa-
CeH gvmpeuier koumpoa. TAXHOTO nperHa3HaYeHUe € Ja HaOIroaaBsar ,,0T BhTpe™
CIa3BaHETO Ha 3aJI0KEHUTE KPUTEPUH M TOKa3aTeIH (CTaHIApTH) 3a KayeCTBO Ha
JIEKIIMOHHUTE KypCcOBE, CEMUHAPHU 3aHATHUSA, YIPAKHEHU, IPaKTUKHU U T.H. Llen-
Ta e J1a ce 3a0es3BaT CBOEBPEMEHHO JIOMTyCKaHU OTKJIIOHEHUS OT CTaHAapTUTe, Ja
C€ yCTaHOBSBAT M aHATW3WPAT NPUYMHHUTE KaTO Ce OpPraHU3Upa TAXHOTO OTCTpa-
HsaBaHe. CleoBaTesHO CTaBa BBIIPOC 3a AEHHOCTH C IIPEBAHTUBEH XapaKTep, CIo-
Maraiiy 3a MoAXbpKaHe Ha MOCTUIHATOTO HUBO Ha KauyecTBO (M €()EeKTUBHOCT) B
CHOTBETHATA MHCTUTYLMS U 32 IPEIOTBPATABAHE Ha Bh3HUKBAHETO HA MPOOIeMH,
KOMTO MOTaT JIa I0BEe/aT 10 OTHEMAaHE Ha aKpeIUTaIHTE.

CphOTBETHO, HHCTPYMEHTAPUYMBT HA BHHIIHOTO OILIEHSBAaHE U HA BHTPEIIHUS
KOHTPOJI Cca KaKTO OTHOCHUTEIHO CaMOCTOSITeNTHH, Taka U 00Bbp3aHU. Te B3amMHO
ce MpennonaraT ¥ JOIBJIBAT B OOIIMS NMPOLEC HA YNpasienue Ha Kaiecmeomo u
epexmusnocma Ha obyueHuemo.

CbIIHOCT HA KAYECTBOTO U EOEKTUBHOCTTA

H3BectHH ca ABa OCHOBHHM CTAaHJApTa 3a Ka4€CTBO, KOUTO CC IIpujiararT BCC
II0-MaCOBO BbB BCHUYKH C(l)epI/I Ha collMaJIHaTa IMMPAaKTUKa, BKII. B O6pa30BaHI/I€TO n
06yLICHI/IeTO, Karo cjacaBa.

215



a) ISO 9001: 2000 na CBeToBHaTa OpTaHM3AIUSA IO CTaHIAPTH3AIMI
(International standards organization), KOUTO € TIpeTHA3HAYEH 32 YIPaB-
JICHHWE Ha Ka4yeCTBOTO HA MPOAYKTH U YCIYTH M € IPHWIOKHM CBIIO B Op-
raHu3alMKuTe, NPEJOCTaBANIN O0yUYeHue U MPO(ECUOHATHN KBaTu(UKa-
MU, B KOHKpeTHUS cirydaii, oj Kayecmeo ce pazoupa ,,ChbBOKyITHOCTTA
OT CBOWCTBa M XapaKTEPUCTUKH Ha JaJeH MPOAYKT (CTOKA WM yCIyra),
CHOTBETCTBAIIM HA YCTAHOBEHW CTAaHIAPTH W OMpPEIEISIIH TSIXHATa CIO-
COOHOCT J1a 33JIOBOJIAT KaKTO OCH3HATUTE (SIBHU), TaKa M CKPUTE MOTPeO-
Hoctu Ha knueHtute”. (Prokopenko 1987)

0) TOM (Total Quality Management) na EBpornietickara (hoHaaIus 3a yrpas-
JeHue Ha kauecTBOTO (European foundation for quality management).
Oco0eHHOCT Ha €BPOIICHCKHS CTaHIAPT € Ye TOW MOKpUBa HE camo (u
HE TOJIKOBA) KpalHMs MPOIYKT, a ISIIOCTHHS MPOIEC 10 HETOBOTO Ch3-
naBaHe. To3u cTaHAAPT U3X0XKJIA OT SITOHCKOTO KOHIIETITYaJTHO BHXKIa-
HE, Y€ KaueCTBOTO HE € MPOCTO pe3ynrart, To € npouec (Morita 1992).
[IpenumcTBaTa OT TaKbB MOIXO] KbM Kaue€CTBOTO Ca OYEBHIHH — pella-
BaHETO HA MpoOJeMa ce ThPCH HE Ha Kpas, a Olle B HAYaJIO0TO Ha Mpo-
neca. Upes ocurypsiBaHe Ha HEOOXOUMUTE yCIOBUS U MPEATIOCTABKU U
ype3 KaueCTBEHH W OTTOBOPHU JCWCTBUS CE€ TapaHTHpPa M MMOCTUTAHETO
Ha 3aJI0KCHHUTE MapaMeTpH 3a KaueCTBO HAa CHOTBETHUS MPOIYKT WU
ycnyra. Te ca B cbecTOSHUE /1@ 3370BOJISAT YCIEIIHO MOTPEOHOCTUTE HA
noTpeOuTENNTE, T.€. HAIMIIE € KaueCTBO, a OpraHu3alusiTa GyHKIHOHH-
pa B I'JIHO CHOTBETCTBHE C LIEIMTE U MUCHSATA CH, C OYAKBAaHUATA OT
Hesl eekTuBHOCT. ToBa pazOmpaHe CHOTBETCTBA HAIIBJIHO M HA BIKIA-
HETO Ha aBTOpa 3a Ka4e€CTBOTO M €(PEeKTUBHOCTTA KaTO SBJIEHUS, KOUTO Cca
CBBP3aHU ISUIOCTHO ChC CHOTBETHATA CHCTeMa Ha oOydeHue — pecrek-
TUBHO 00XBalaT LENH, Pe3yJTaTH, IPOLeC, OpraHu3alys U WHOBALUS.
(Bmwx mogpo6no Karancku 2007, Karancku 2008, Kartancku 2009 u Ka-
tancku 2009a ) [TociaenHOTO MoNIokeHNE — MHOBAIIMATA € 3aJI0’KEHA U B
KJIaCHYeCKaTa CXeMa Ha BCSKa CHCTEMa 3a yIpaBJICHHE Ha KadeCTBOTO
(Quality Management System), a ”MeHHO — neQUHUpPaHEe HA SICEH CTaH-
JIapT, U3MEpBaHe Ha Ka4e€CTBOTO CIPSIMO TO3M CTaHJIAPT, U3MOJI3BaH KaTo
KpUTepuil, monoOpsiBaHe, T.e. MHOBUpAHE Ha MpolLieca U Ha pe3ynrTara.
WNnoBaunoHHaTa 1eHHOCT € UMIIEPATHB, TS OT CBOS CTPaHa MPEAN3BUKBA
clie]] BpeMe MpoMsiHa M B CTaHJapTa, pa3BUTHE HA camMara CUCTeMa 3a
yIpaBlIeHHE Ha Ka9eCTBOTO.

KauecTBOTO € ch3mafeHara u yaoCTOBepeHa CITIOCOOHOCT Ha ChOTBETHATa 00y-
Yapalla OpraHu3aIys J1a 3a/I0BOJISIBA IOTPEOHOCTUTE B CHOTBETCTBHUE C ACHCTBAIIH-
T€ CTaHAAPTH U 1a OTIOBaps Ha OYaKBaHMATA Ha cBouTe notpedutenu. B cepara nHa
00pa30BaHMETO Ka4eCTBOTO € CTEMEH Ha ChOTBETCTBHE Ha OOYUEHUETO Karo IISUIO,
Ha HETOBUTE PE3yJITaTU U HAa OTACIHUTE My KOMIOHEHTH (ydyeOHa mporpama, yued-
HO-TEXHHYECKH CPEACTBA U IIOCOOHS U JIP.) CIPSMO ACHCTBAIIUTE CTAaHIAPTH.
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CrenoBarenHo, B cepara Ha METUIIMHCKOTO 00pa3oBaHWE M B KOHKPETHUS
ciydail B akaJeMUYHH KypPCOBE Ha CIEIUAHOCTTA ,,MeauIMHCKa cecTpa’, Kaye-
CTBOTO € XapaKTEePUCTUKA Ha 00YYCHHUETO, KOETO OTpa3siBa HEroBara CriOCOOHOCT
Aa 3a10BOJIM IBHU U CKPUTHU HOTpC6HOCTI/I Ha 06yanaH1/1Te, B CbOTBETCTBHUE C Ab-
pkaBHUTE 00pa3oBaTeNIHN M3MCKBaHUs (cTaHgapTHTe). KayecTBeH e pesynrar ot
00y4ueHneTo, KOHTO ChOTBETCTBA Ha T€3U CTAHAAPTH M YJIOBIETBOPSIBA KIMEHTHUTE
3a ChOTBETHATa IUIATCHA OT TSX I[eHa, 33 OTACJICHOTO BpeMe, MOJIOKEHUTE YCHUITUS
3a ydeHe W Jp. Taka W3MOJ3BAHUTE 32 O0YYCHUETO PECYPCU CE OCMUCIAT HE TPO-
CTO KaTo pa3xoJv, a KaTo BIIOKEHUSI B ITOATOTBSIHUTE METUIIMHCKH KaJIpH, T.€. KaTo
Ch3/1aBaHE Ha YOBCIIKH KallMTaJl BbB BAXKHUS CEKTOP HA 37paBEOINa3BaHETO U 00-
mectBeHoTo 37pase. (Karancku 201460) Ha npsB momien u3miexia 1€ KaueCTBOTO
€ ABJICHHC, KOCTO O6XBaH_[a BCHMYKHU OCHOBHHM N HAUCTHWHA 3HAYMMH KOJIMYCCTBCHN
W CTOWHOCTHH acleKTH Ha 00yYeHHETO KaTo JEHHOCTH, KOUTO Ca CBbP3aHU C IMO-
CTaBEHUTE IIEJIH, MOCTUTHA-TUTE PE3YJITATH, KAKTO U BIOXKCHUTE pecypcu. B neii-
CTBUTEITHOCT 00a4ye, 0OEKTUBHO CHIIECTBYBAT U APYTU aCIEKTH, KOUTO UMaT IOpU
MO-Ba)KHO €K3MCTEHIIMOHAIIHO 3HAYCHHE 32 BCSIKO 0o0ydenue. Te ca CBbp3aHu C Ka-
TEropusTa ,,epeKTUBHOCT .

Egexmusnocmma Ha 00y4eHHUETO UMa JIBE OCHOBHH CHITHOCTHU XapaKTepH-
CTHKH:

a) upe3 Hes ce M3MEePBa OTHOIICHUETO MEXTy 1eiTa (TUIaHUPAHUS PE3yNITar)

U peayHo IMOCTUTHATHS Pe3yJTar, T.e. TA I0Ka3Ba OIpeJelicHa CTEICH, B
KOSITO ca MIOCTUTHATH LIENUTEe Ha 00YYEHUETO — TOBA € T.Hap. 8bmpelHa
(neoacocunecka) egpexmuenocm Ha 0byHeHUemo;

0) crhIeBpeMeHHO €()eKTUBHOCTTA € M OTHOIIICHUETO MEX Iy CTOMHOCTHTE Ha
pEe3yJITaTUTE ¥ Ha BIOYKEHUTE 32 TAXHOTO MOCTHUraHe pecypcu: GUHAHCOBU
CpE/ICTBA, Pa3InYHU MAaTepHaJH, BpeMe U yCHIus (OKHB TPyI) — TOBA €
T.Hap. 6bHUUHA (UKOHOMUYECKA) eqheKMUBHOCT HA 00)YeHUemO.

C omen npeIMMHO COLMATTHUA XapaKTep Ha O0yuYeHHETO B Cilydas LI ce uMa
MpeIBU] TIearornyeckara ChIIHOCTHA XapaKTEPUCTHKA Ha e(eKTUBHOCTTA. M3-
MEpPBaHETO Ha IeJaroruueckara e()eKTUBHOCT € KOMIUIECEH MpoIlec Ha ChIIOCTa-
BsHE (B Kpas Ha 0OyYCHHETO) Ha HUBOTO Ha IEJTUTE C HUBOTO HA TIOCTHTHATHTE Pe-
3yJTaTH — KaTo BhTpelIHa e()eKTUBHOCT Ha 00y4yeHueto. Heodxonnma e 6e3crmopHo
Y MKOHOMHUYECKa TpelieHKa Ha e()eKTUBHOCTTA 110 OTHOIICHHUE HAa CTOMHOCTTA Ha
pe3yiTaTuTe, CpeiHaTa IeHa U MOJI3UTE, KAaKTO U Bh3PAIllacéMOCTTa Ha BIOKCHUTE
3a TIOCTUTaHETO UM PECYPCH.

Ha mpakTrka ka4ecTBOTO U €()EKTUBHOCTTA Ca CBbP3aHH U B3aUMHO CE TPE/-
nonarar. EpexTuBHAaTa oOydaBaria opraHu3alis IMOCTHra KadeCTBEHO O0yUcHHE,
a KaueCTBOTO Ha OOYyUYCHHMETO BKJIIOYBA B ce0e CH M WHAMKAIMU 32 e(DEKTUBHOCT.
Taka 4e OT mearornyecKy Mo3uIuH, KaYeCTBOTO ¥ €()eKTUBHOCTTA Ha O0YICHUETO
Ha MEIUIIUHCKUTE CECTPH Ca TSCHO OOBBP3aHU M MMAT OOIIU UHIUKATOPU.
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NHAUKATOPU HA KAYECTBEHOTO U E®EKTUBHO OBY-
YEHUE

YipaBieHHeTo Ha KaueCTBOTO M €(EeKTUBHOCTTA HA aKaJeMUYHOTO 00ydeHUe
Ha MEAUIMHCKU CECTPH € CBBbP3aHO C U3IOI3BAHETO HA CTPYKTypa OT MHIUKATO-
pu. Ta3u cTpykTypa mo3BoJisiBa Ja C€ pa3BHE NMPAKTUIECKH MHCTPYMEHTapHyM 32
BBHIIHO U BETPEIIHO YIPABJICHUE U PEryIHpaHe Ha Ka4eCTBOTO U €(h)eKTUBHOCTTA.
Ts oOxBailia YeTHpPH OCHOBHH TPYIH, KAKTO CIIe/[Ba:

I epyna: UHaMkanum Ha pe3yaTaTuTe oT 00y4eHHeTo

Pesynrarure, oTpa3sBaT 00EKTUBHUTE U3MCHEHHS B IIOATOTOBKATa, MOTHUBAIIH-
ATa W MOBEACHUETO Ha CTYJCHTUTE KaTO MOCIEIUIa OT MPOBEAEHOTO O0ydeHHe.
Ilon pesyntatn ce pa3bupaTr He caMO 3HAHHUATA M YMEHHSITA, KOUTO Ca YCBOMIU
oOy4aBaHHTE B TIpoIieca Ha 00y4EeHHETO T.e. TIOATOTOBKATA, HO M MOCTHTAaHEeTO Ha
HY>KHOTO TICUXO-COMaTHYHO ChCTOSIHHE, MOTHUBAIIUS i TOTOBHOCT 32 YCITEIIHO y4e-
He, 3a npodecroHaHa peaTu3alys U yChBbPIICHCTBAHE.

1.1.3a00s0n58ane Ha uoenmupuyuparnume nompedbrHocmu obyuenue. Toa e
Hali-BOXHUAT UHAMKATOP OT TAa3U I'PyINa. YCTAHOBSIBAHETO HA CTEIIEHTA HA 3a/10BO-
JISIBaHE IOTPEOHOCTHUTE OT OOYUECHUETO CE OCHINICCTBABA TUPEPESHIIUPAHO, TIOCPEI-
CTBOM MEXaHHM3MHUTE 3a AUJAKTUIECKH KOHTPOJ, KAKTO CIIe/Ba:
a) 3aI0BONSIBAHETO HA OOIIUTE MOTPEOHOCTH, KOUTO Ca OTPa3eHU B IEIIUTE
Ha 00yYEHHUETO Ce YCTaHOBSBA IMMOCPEJICTBOM CpPaBHSIBAHE Ha PE3YJITATHTE
OT M3MUTHUTE ChC CHOTBETHUTE MPO(HECHOHAIHHU CTAaHIAPTH KaTo ce Mmpere-
HiBa NOCTUTHATATA CTCIICH HAa CbOTBETCTBUC MECKAY TAX.

0) 3a70BONSABAHETO HA WHIWBHIYAIHUTE MOTPEOHOCTH CE yCTAHOBSBA TIO-
CPEICTBOM MPOBEKIAHETO HA AHKETH, HAOIIOIECHNWS, HHTEPBIOTA H JP.

1.2.Vc6oa6ane na mpaiinu u onepamueu 3HAHUS U YMEHUS OM CHYyOeHmu-
me. To3u mokazaren oOXBaia MPUHIIMITHOTO M3WCKBAHE 332 YCTOMUYMB XapakTep
Ha 3HAHMATA ¥ YMEHUATA, OCUTYPSBAI] Bb3MOXKHOCTA M 33 TIXHOTO MPAKTUYCCKO
W3IIONI3BaHE — T.€. 33 OlepaTuBHOCT. Hamnumero Ha TpaiiHa U omepaTHBHA TOATO-
TOBKA € Oe3CIopHa MHINKAIUS 332 BUCOKO Ka9€CTBO Ha MPETIOAaBaHETO, YUEHETO H
IUIOCTHO HA TPOBEXKIAHOTO OOy4YeHHE Ha MEIWIIMHCKHUTE cecTpu. [IperneHsBano
0 TO3M IOKa3aTell aKaJIEMUYHOTO OO0yUEHUE € KaueCTBEHO U €(PEKTHBHO TOTaBa,
KOTaTO PE3YATATUTE OT TEKYIIKs KOHTPOJ IMOKa3BaT, Y€ YCBOSABAHUTE OT CTYJCHTH-
T€ 3HAHUS ca CTAOWJIHM W Ha TIXHA OCHOBA CE Pa3BUBAT HEOOXOAUMHUTE YMCHHS.
CrpI11eBpeMEHHO € HEOOXOIUMO PE3YyNTAaTHTE OT MPOBEACH 3aKIIOYUTEIICH U3IUT Ja
JOITBJTHAT W TIOJKPETAT TeKyIaTa OleHbYHa MH(OPMAIUs KaTo MOKaKaT IThIHO
BJIaJIe€HE Ha MPETIOIaBaHOTO yUeOHO ChIbPKAHHUE U U3rPaICcHa CTPYKTypa Ha He-
00XoarMaTa KOMIIETEHTHOCT.
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1.3.Yooseremsopenocm u momusayusi na cmyoenmume. OopMHpPAHETO U pa3-
BHUTHETO HA MOTHBAIUs y OOy4aBaHUTE € BakKHA (PYHKITUS Ha BCAKO oOydeHue. Ts
ChOTBETCTBA Ha MPHUHIIMITHOTO U3MCKBAHE 32 OKAa3BaHE HA BH3IMTATEIIHO BB3/CH-
CTBHUE BbPXY CTYJICHTUTE B CJICIHUTE TPU OTHOIICHUS:
a) 3a mpeoosisBaHe Ha TPYIHOCTUTE, 3a MOJAbPKAHE HA TEMIIa HA YUCHE U
3a ISJI0CTEH HANPeIbK B 00yUEeHHUETO.
0) 3a mocrnenBamio npuaraHe Ha HAYYEHOTO IO BpeMe Ha 00y4YeHHETO B pe-
ATHA YCJIOBHUS TPAKTUYECKH YCIIOBHS, 3a ycCIenrHa mpodecHoHamHa, co-
[MAJTHA U JINYHOCTHA pean3alius.
B) 3a mpepacTBaHe Ha 00y4eHHETO B caMOOOyUYeHHE, KaKTO U 3a MPOAbIIKa-
BaHE Ha YYEHETO U CIie]l 3aBbPIIBAHE Ha CHOTBETHOTO OPraHU3UPaHo 00y-
YeHHE.
ETo 3ammo chCTOSHIETO HA YIOBIETBOPEHOCT M MOTHBAIMSA Ha 00y4YaBaHHUTE €
cama 1o cebe CH Ba)KeH WHAMKATOP 3a MPEIeHKa Ha Ka4eCTBOTO U e(ek-
THBHOCTA Ha TIPOBEXKIAHOTO 00yUYCHHE.

1.4. 30pasocnosno (ncuxo-comamuyno) cvcmosauue Ha cmyoenmume. To3n
MOKa3aTes OTpa3siBa BAKHU aCTEKTH Ha YOBEIIKOTO U3MEPEHHE B 00yUEHHETO, Kb-
JIETO € B CHJIa OCHOBHUAT UMIIEpaTUB HA MeauuuHaTa ,,He Bpenu!®, T.e. He yBpex-
nait ¢ 00y4eHneTo PU3NIECKOTO U IICHXUYHO 37[paBe. ToBa M3HCKBaHE € 0COOCHHO
Ba)KHO 32 aKaJeMUYHOTO 00YUYCHHE Thil KATO YOBEKBT € HOCUTEI Ha (JopMHpaHaTa
¢ 00yueHHeTo npodecHoHaNIHA KOMIIETEHTHOCT € ChIIEBPEMEHHO M HEiH peaju-
3aTop B mpakThkara. ETo 3aimo, chBceM He € 0e3 3HaueHHe Kak IIe ce YyBCTBa TOU
CJIe]T MPUKITIOYBAHE HA 00YICHUETO U KaKBO IIe 0b/I¢ HETOBOTO IICUXUYHO U (pH3m0-
JIOTUYHO CHCTOSIHUE, YIOBJIETBOPEHOCT U Hariaca 3a npodeCHOHaIHA peaTn3aius
1 pa3BHUTHE.

BescnopHo e, ue 00y4deHuneTo cieaBa 1a JOMprUHACs ChLUIECTBEHO 3a OBbACIIOTO
npo¢eCHOHaTHO, COIMAIHO M JIMYHOCTHO pa3BUTHE Ha oOyuyaBaHuTe. ChleBpe-
MEHHO TO3H MOKa3aTell MMa U APYT BAXKCH aCIEKT — ONPEIEIICHU IICUX0-COMATHYHU
Y TMYHOCTHU KauyecTBa MMAT MPSKO 3HAYCHHE 32 yCIIEeIIHATa PEeaTu3aIisl U pa3Bh-
THE B TIpodecus ,,MenunHCKa cecTpa.

1.5. Cvomseemcmaue na oetinocmma Ha 06yHeHume cbC CIaHOapmume u usu-
ckeanusma 6 npoghecusima. llocnegHuAT (HO HE W MO 3HAYMMOCT) UHIUKATOP B
Ta3W rpyna yKa3Ba ue 3a OIICHKaTa Ha KaueCTBOTO U €()eKTUBHOCTTA € OT 3HAUCHHE
CJIe]] IPOBEACHOTO 00ydeHne 00ydeHUTe JINIA Ja Ca B ChCTOSHUE /1A TIOKPHST U3H-
CKBaHUSTAa Ha MPOPECHOHATHUTE CTAHAAPTH — 32 KOJIMYECTBO U KadecTBo. [loka-
3aTeNAT € CBbp3aH C MPHUHIINIIA 32 MMPaKTHIeCKaTa HACOYCHOCT Ha aKaJIEeMUIHOTO
oOyueHue. M3non3BaneTo Ha TO3W MHAUKATOP OCUTYpsiBa CBOCOOPa3eH MOCT MEX-
Iy TIOCTHT'HATOTO B 00yUEHHETO U Ch3JaBaHETO HA KayeCTBEHU pabOTHH MecTa, Ha
ISUTOCTHHU YCJIOBHSI 32 KadecTBeHa U e)eKTUBHA TPYAOBa JEHHOCT.
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1l ecpyna: UHaMkanuy Ha cucTeMa HA 00yYeHUueTo

Ilox cucrema B citydast ce pa3doupa KOMILICKCHA CTPYKTypa OT LU, y4eOHO
ChIbpKaHUE, (OPMH, METOJIU U CPEIICTBA 32 OOyUYCHHUE, KAKTO U 00paTHAa BPh3Ka,
KOSITO C€ M3ITOJI3Ba OT aKaJeMUYHUS MPENoiaBarel 3a Ch3/IaBaHe Ha MOAKPEIIa
YUICHETO cpea U 3a e(YUKaCHO TUIAKTHIECKO B3auMoecTBIE ¢ oOydaBanuTe. Oc-
HOBHHUTE WHIWKAIMY B Ta3H Tpyna ca:

2.1. Ilpospaunocm na yearume u 00OCMbNHOCTH HA Y4ebHOmMO cbobpcanue. OB-
JaJsiBaHe Ha mpodecusiTa OT ObJCIIUTE METUIIMHCKY CECTPH CJIe/IBa Ja pa3BHBa
TaxHaTa paboTHA CHJIa B TOYHO CHOTBETCTBHE C JUHAMHUYHO (popMEpamiu ce moTp
e¢OHOCTH U ¢ KOHKPETHU U3UCKBAHUSI, KOUTO CE OTPA3SIBAT B LIEJINTE HA 00yUCHUETO.
ETo 3amo e Hy>)KHO HETOBUTE IIENH U ChIbpiKaHKe Aa ObJaT MPO3pavHHy, T.. Ja ca
HAIBJIHO MOHATHU M pa3dupaeMu 3a cryAeHTHTe. Korato ca mpo3payHu, IeTUTe
JlaBar siCHa HacOKa 3a JISHCTBYE, 04epTaBar 1o pa3oupaeM HauWH HUBOTO Ha MOCTH-
KEHHUE, KOETO ce OYakBa Aa ObJe pealn3upaHo B TOUHO CHOTBETCTBHE C KOHKPET-
HU CTaHJAPTH U U3MCKBaHMS Ha Mpodecusra, KoATO € MpeaMeT Ha o0ydeHueTo. B
ChIIlaTa HACOKa € M U3UCKBAHETO 32 JIOCTHITHOCT Ha y4eOHOTO ChIbpKaHHE, KOETO
3a 1a Obze MoJIe3HOo, CeBa 1a € ChoOpa3eHo Ha IIbPBO MSCTO ¢ 00Pa30BATEITHOTO
1 po(HeCHOHANTHO-KBATH(DUKAIIMOHHHOTO HUBO Ha 00yYaBaHHUTE, BTOPO — Aa Obie
MPSIKO CBBP3aHO C YCJIOBUATA U MOTPEOHOCTUTE Ha Mpo)eCHOHANTHATA JIEHHOCT,
PECIEKTHUBHO Ha JIHKHOCTUTE M PaOOTHUTE MECTa M Ha TPETO MSCTO — Ja ChOT-
BETCTBa HAIIBJIHO Ha MOCTAaBEHHUTE IIEIH U JIa OCUTYpsBA pealiHa Bh3MOXKHOCT 32
TSAXHOTO YCIEITHO TOCTHTaHe.

2.2.1'veragocm Ha hopmume 3a opeaHuzupaHe Ha yuyebHa cpedd u Ha OUOAK-
muuecko g3aumooeticmeue. I'bBKaBOCTTa € CbBPEMEHHO H3HCKBaHE, TPOU3THYA-
IO OT MPUHIUITHOTO MOJIOKEHHE, Y€ BCAKO 00yUeHHe ciefBa Ja ce MPUCIIoco0sBa
MAaKCHUMaJIHO KbM PCATHUTE Bb3MOXHOCTH Ha CTYACHTUTE 3a ayJUTOPHA U N3BbHA-
yIuTOpHA yueOHa NEHHOCT.

ITokazaresHo 3a Ka4ecTBOTO Ha OOYUSHHETO € M3MOJI3BAHETO HA TaKUBa (POPMH,
KOHMTO Ch3[aBar ONaronpusTHH YCIOBUS (MOAKpPEINIIa cpesia) 3a HETOBOTO MPOTH-
yaHe. BTopu ocHOBEH acleKT Ha KauecTBOTO U €()eKTUBHOCTTA 110 TO3U MHIUKATOP
€ OCUTYpPABAHETO Ha HCO6XOILI/IMI/ITC BPB3KU 3a KOMYHUKAIIUA U B3aHMOHCﬁCTBHC-
MEXJIy yJacTHHIUTE B 00ydeHnero. OCHOBHA € Bpb3Kara oOydasall — o0yyaBaH, HO
CBOSATA 3HAYMMOCT 33 KaYeCTBOTO M €()eKTHBHOCTTA MMAT CHIIIO YCTICIITHATA KOMYHH-
KaIust (B3auMOJICHCTBIE) MEX Ty camuTe oOydaBanu. J{oOpe opranmsupanara yaed-
Ha cpea, KOMyHHKalUs U B3aUMOJCIHCTBHE ca sCHAa MHAMKALMA 3a OJaronpusTHa
cuTyauus B 00y4eHHETO 1 32 HaJM4IKe Ha Bb3MOXKHOCTH 33 KaUueCTBO U €(PEKTUBHOCT.

2.3.[inmepakxmugHocm Ha Memooume 3a HPenooasane, ynpasieHue u 102Ucmu-
Ka Ha yyenemo. MeToauTe TIPeICTaBIABAT MPIMEPHU CTPYKTYPH 32 IPOBEXKAAaHE HA
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TUAICKTHIECKH 00BBP3aHHTE ICHHOCTH Ha MPETIOAaBaHETO U YICHETO B OTIpeIeIcHa
MOCIIeIOBATETHOCT, HACOYeHA KbM IOCTUTaHe Ha IeinTe Ha oOydeHuero. ChBpe-
MEHHOTO BIKJIaHE 32 METOJIMTE, KOUTO C€ M3IOJI3BaT MPU O0yYSHHUETO € CBBP3aHO
C U3UCKBAHUSATA 32 OCUTYpPSBAHE HA CUHEPrUsl Ha YYACTHHUIIUTEC U HMHTEPAKTHBEH
XapakTep Ha 00ydeHHeTo. VIHTepaKTHBHUAT XapaKTep C€ M3pa3siBa BbB BH3MOXK-
HOCTTA, TIOCPEICTBOM CIOJIYWINB U300p M TBOPYECKO MPHIIATaHE Ha BCEKH METOJI,
Jla c€ TOCTHTHE aKTHBHO, IEJICHACOYCHO W ITOJI30TBOPHO B3aMMOICHCTBHE MEXKITY
oOydJaBamuTe ¥ o0ydaBaHuTe. TOBa M3UCKBaHE CE€ OTHACS Haii-Bedue 3a METOIWTE 3a
TEOPUTUYHO 00yUEHHUE, KBJICTO MPETIOIABAHETO CIIEBA Ja CE N3Pa3siBa B JIOTHCTHUKA,
B OpraHU3UpAIld U aKTUBHU3UPAIIM YUYEHETO ACWHOCTH KaTo: YMEJO MOCTaBsSHE HA
po0IeMu, MoJIoMarane Ha 00y4aBaHUTE TPU TAXHOTO aHAJIM3UPaHEe, PelllaBaHe Ha
Ka3yCH KaTo CE€ M3MOJI3YyBaT TEXHUTE 3HAHUS M YMCHHS B CHOTBETHATA 00JIaCT.

2.4.Penesanmnocm Ha OUOaKMUYeCcKume cpeocmaa, Usnoi38anu 3a NOONomMa-
2ane Ha npenodasamemo u yueremo. B TACHa Bpb3Ka ¢ MeTOIUTE Ha OOydYeHHE
CJIe/iBa Jla C€ MPELCHABA M W3I0J3BAHETO HAa ChbBPEMEHHHU CPEJICTBA 3a 00ydeHUe
— BHJICO, MYJITHUMEI1a, KOMIIOTPU U JIp. B ChbBpeMeHHaTa MpaKTHUKa TIXHATa 3Ha-
YUMOCT HapacTBa YyBCTBUTEIIHO B CJICACTBUE KAKTO Ha OOCKTUBHUTE U3NCKBAHUS
3a aJanTUpaHe Ha OOyYEHHETO KbM Bb3MOKHOCTHTE HA CTYACHTHTE, TaKa U Ha
OCBIIECTBABAHUAT MOHACTOSIIEM MPEXO]] OT U3MO3yBaHE HA CUCTEMH 33 00yUYCHHE
C JIBa aKTUBHU KOMIOHEHTa (0OydaBall — o0y4aBaH) KbM CHUCTEMH C TPH aKTHUB-
HU KOMITOHEHTa (00y4aBaH, 00ydyaBalll ¥ KOMIIOThPU3UPaH 00ydyaBalll KOMILIEKC).
OOyuaBaiuarT KOMIUIEKC OOEAMHSBAa Bh3MOXHOCTUTE HAa KOMITIOTPHUTE, BUACOTO
M pa3HOOOpa3HUTE JAPYrd TEXHUYCCKU CPEICTBA 3a MPOBEXKIaHE HAa OOydeHHUE C
HMHTEPAKTUBEH Xapakrep. EqHu U ChIU AMIAKTHYECKH CPEACTBA MMAT pa3idvHa
PENIEBAHTHOCT B O0YUYEHHMETO, 3aBUCEIA OT CTEMEeHTa Ha TAXHOTO ChOTBETCTBHE
Ha: noCmagexume yeiu, HUGOMoO Ha odyHasanume, NOO20MOBKAMA HA NPenooa-
samenume, Xapakmepa Ha yY4eOHomo 3ausmue u opyau yciogus. JunaKTuaeckure
CpeJCTBa CJIe/IBa JIa CE M3MOJI3BAT KOHIUICKCHO H IIeJIEBO, KaTo CE IOCTUTa 00Bbp3a-
HOCT, B3aMMHO JIOITbJIBAHE, MaKCUMaJTHA (DYHKIUS U HE Ha OCIIEIHO 110 3HAYUMOCT
MSICTO — HKOHOMHYHOCT.

2.5. Jleticmeenocm Ha obpamuama 6pv3Ka 3a KOHMPOIL U OYeHKA HA NOCTue-
Hamomo. JleficTBeHOCTTa Ha oOpaTHaTa Bpb3Ka (KaTo MHAMKALMS 38 KaueCTBOTO
U e(eKTUBHOCTTa Ha O0yYEHHETO) cJie/Ba J]a Ce MpEIeHsIBa Ha OCHOBATa Ha JIBE
crierupUYHN N3UCKBAHUS KbM MEXaHH3Ma C KOMTO Ce OCHINECTBABAT KOHTPOIBT U
OLIEHSIBAHETO, KAKTO CJIC/BA!

a) Heo0xomuMocCT OT CHCTEMHO OpraHM3MpaH TEKyIl KOHTPOJI Ha HOCTHOKE-
HHUATA Ha 00ydaBaHHUTE KaTo Ce pa3BUBAT MapajieTHO BHHILHA U BHTPELIHA
oOparHa Bpb3Ka. [IppBara 00cmyxBa npenoaasareis 3a peryJaupaHe mpole-
CHTE Ha yUYeHE U MPEeToiaBaHe, a BTOPaTa CITy»KH HETIOCPECTBEHO Ha 00ydJa-
BaHUTE CYJICHTH 33 CAMOKOHTPOJI M CAaMOpETyJIHpaHe Ha yaeOHara pabdora.
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0) Kpaiinara orieHka Ha MOCTHIKEHHUATA CIIC/IBA JIa CE OPTaHU3HUPA B TUPEKTHA
(dopma Ha OCHOBATa Ha OOCKTUBHH KPUTEPUH, KOUTO J1a ObJIAT SICHU U pa3-
Oupaemu 3a cryneHTHTe [IpeMOPHUMTENHO € U3MOA3yBAHETO Ha CTAHIAp-
TU3MPAHU TECTOBE, KOMTO J]a Ce pa3paboTBaT B ChOTBETCTBUE ChC CTaHAP-
TH 32 OIICHSIBAaHE.

1] epyna:Tuaukanum Ha mpoueca Ha 00y4eHueTo

CBCTOSHUETO Ha mnmpornceca Ha O6y‘lCHH€T0 € BaXKCH MHAUKATOP 34 KAYCCTBOTO
n C(I)GKTI/IBHOCTTB. 3a Hero Moxke Jla CC HaIllpaBu MPEICHKAa C IOMOIITAa Ha €T OC-
HOBHHU XapaKTCPUCTUKH, KaKTO CJICABA:

3.1.40anmusno npenodasane. llpemnogaBaHeTo € amaNTHBHO, KOTAaTO YCIIIBa
0e3 M3JIHIITHO HAIpeKeHHE J1a Ce MPHUCIOCOON KbM YCIOBHUSATA, M3UCKBAHUATA U
NoTpeOHOCTHTE Ha OOYYEHHETO B IB€ OCHOBHU OTHOILICHHS, KAKTO CJIE/Ba:

a) [Ilo omuowenue na npedmema Ha 00yuenuemo — N3passiBa ce B U3IM0I3BAHE
OT aKaJIeMUYHUS MPETI0AaBaTell Ha pa3HOOOPa3HU M CHOTBETCTBALIH Ha Xa-
pakTepa Ha mpodeCHOHAITHNTE 3HAHUS, yMEHHUS, OTHOIIEHUS U KOMITETEHT-
HOCT (hOpMU, METOIX U CPEACTBA, OCMHUCIICHA OT aCTlieKTa Ha 00y4eHHEeTO U
Ha TIPEToaBaHeToO.

0) Ilo omnowenue nHa obyuasanume aJaNTUBHOCTTAa Ha MPEMONABAHETO CE
U3pa3siBa B I'BJIIHOTO MPUCTIOCOOsIBaHE M3MOJI3BaHATa OT MPENOAaBaTEINTE
OpraHu3aIysi, METOINKa U YIeOHO ChAbPKaHHE KbM TSXHOTO KYJITYpHO H
00pa3oBaTeTHO HHUBO, MOJI, BH3PACT U T.H., BKJI. U C OTYNTAaHE HA UH/AWBH-
JyaJTHATE 0COOCHHOCTH.

3.2.Pummuyen memn na yueOnama paboma. PUTMHYHOCTTA € BaXCH WH-
JMKAaTOp ThH KaTo € CBhP3aHa C BPEMETO M HErOBOTO paslpeiAeieHue B ydueOHa-
Ta mporpama. 3a M3IIBJIHEHHETO Ha ydeOHara rmporpama MOXe Jia Ce ChJU, KaKTo
MO TIOCTUTHATUTE PE3YNITaTH (JaJld U JI0 KOJKO OTrOBapsT HA MOCTABCHUTE LENN
Ha 00y4eHHETO), Taka M 10 CIIa3BaHETO Ha OIpEe/eNeHaTa TEMIIOpaliHa CTPYKTypa
Ha 00y4YeHHeTo (JIMTcaTa Ha N30CTaBaHE B YCBOSBAHETO HA y4eOHHs Marepuall, B
MPOBEXKJAHETO HA YUCOHUTE 3aHATHS U APYTH). B TO3M cCMHCHI pUTMHUYHOCTTA HA
yueOHara paboTa e mokaszaTelHa 3a TOBa, 4e yueOHaTa JOKyMEHTAIHs OTpa3siBa
JeWCTBUTEIHUTE MOTPEOHOCTH OT 00yUYeHne, KAKTO U 4e € ChoOpa3eHa ¢ KOHKpET-
HUTE yCJIOBUSI Ha O0YYEHUETO U C Bh3MOXKHOCTUTE Ha oOydaBanute. Hanmmumero
Ha PUTMHUYHOCT CBUJICTEJICTBA U 32 JOCTBITHOCTTA HAa Y4EOHOTO ChABpIKAHHE, 32
Ka4eCTBOTO Ha TpHJIaraHara METOAMKA Ha 00y4eHHETO, 3a e()UKaCHOCTTA Ha Ch3-
najieHara opranu3anys U T.H. Clie1oBaTeIHo, pPUTMHYHOCTTa € OTHOCHTEITHO 000-
coOeHa MHIUKALKS, TS € TICHO CBbP3aHa M C APYTUTE WHIMKATOPU HA Ka4eCTBO U
e()EKTUBHOCT.
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3.3.Vcnewnocm Ha yyenemo. YAEHETO € YCIENIHO TOTaBa, KOTaTo BCHYKH 00-
y4aBaHHM YCIISIBAT J1a YCBOSIT U OBJIAAEAT YU€OHOTO ChIbPKAHUE CTEIICH, OTTOBApsI-
12 HA YCTAaHOBEHUTE CTaHAAPTH, [IOCTABEHUTE LIEJIU U 33/1a4u, COOCTBEHUTE Bb3-
MOXHOCTH, OTAEIEHOTO BpeMe, MOJ0KEHUTE CTapeHue U ycunus. M3KiIouuTeaHo
BRXHO € TOBa Jia ObJie YCTOWYMBA M yCHJIBAIA C€ TEHJACHIIHSA, KOSITO CE TPOsBS
Ha BCEKH €Tall 0T y4eOHus IpoLuec. YCIEUHOTO YUeHe 0Ka3Ba, 4e CE ON0JI30TBO-
psiBaT Ch3ANCHUTE C aAANTUBHO IIPENOAAaBaHE YCIOBUSA U MPENIOCTaBKU 00yue-
HHETO KaTo LU0 Jla ObJie KaueCTBEHO U eekTuBHO. Ha mpakTuka TpynHO MOXe
Jla ce OTIpeNleNy IpaHuLiaTa MKy NPENoaBaHe U yueHe, 3aI10TO ABara Ipoleca
ca JAMaJeKTUYHO 0OBbp3aHU. ChIIEBPEMEHHO, aKTUBHOTO M CH3HATENIHO YYEHE C
TBOPYECKH XapakTep He € MPOCTO YCBOABAHE M MEXaHMYHO 3allOMHSHE, a Tpeau
BCHYKO SICHO BIDKJAHE Ha [I0OCTaBEHUTE IIPOOIEMH U 3aJa41, TIXHOTO aHAIU3UPAHE
U OIpEeAEIsIHE Ha ChLIECTBEHUTE XapaKTEePUCTUKU, HEOOXOIUMH 32 YCIELIHOTO UM
paspemaBaHe. YCHEIIHOCTTa Ha YYEHETO B KpaiiHa CMETKa C€ JI0Ka3Ba HAMACHO
C pe3ynraruTe B NpoQecroHaIHaTa JeHHOCT Ha 00y4eHUTE METUIIMHCKH CECTPH.

3.4.Cunepeus nHa npenooasanemo u yyeremo. OOCIUHABAHETO HA CHEPIH-
ATa Ha MPENOJaBaHeTO M Ha YYEHETO M IOCTHTaHEeTO Ha T. Hap. CHHEePreTHYeH
e(eKxT e BakBa MHIMKAIIHS 32 Ka4eCTBOTO U e(peKTHBHOCTTA Ha 00ydeHneTo. ToBa
¢ TPU3HAK Ha MOCTUTHATA CUMETPHS M XapMOHHSI BB B3aMMOJICHCTBUETO HA aKa-
JIEMUYHUS [IPETo/iaBaTell 1 00y4aBaHUTE OT HETO CTYJCHTH, 32 B3aMHO JIOBEpUE U
YCIIEIIHOCT Ha TAXHATa ChBMECTHA paboTa M TUAAKTHUECKO oOiryBaHe. ETo 3amo
TO3H aCMEKT Ha Ka9eCTBOTO M €()eKTUBHOCTTA ChIIO CJIS/BA J1a CC MHIAUKUAPA B TIPO-
1eca Ha akaJIeMHIHOTO OOy4eHHE Ha MEJIUIIUHCKH CECTPH.

3.5.llocmenenno npepacmeare Ha oOyuerue ¢ camoodyuerue. [IpepacTBanero
Ha 00yueHHeTo B caMo0Oy4eHHE € CUTYPEH NPU3HAK 32 KaYeCTBO U €(PEKTUBHOCT.
To3u MHAMKATOP OTpa3sBa CbBPEMEHHOTO H3HCKBaHEe 00y4eHHETO He caMo Aa Gop-
MHUpa YCIIEIHO ChOTBETHATa MPOQeCHOHaHA TOIrOTBEHOCT, MOTHBAIUS M KOM-
HNETEHTHOCT, HO U J1a pa3BUBa CIIOCOOHOCTTA Ha O0y4aBaHUTE 32 CaMOCTOSTEIIHO
npyuaoOuBaHe HAa HOBU 3HAHMA, YMEHUS U KOMIICTEHTHOCT, T.€. 1a TH HACOYHU II0
I'BTS1 HA AKTUBHOTO M Ch3HATEIIHO ITPOBEXKIAHO CaMOpPETyIupallo ce yueHe. Tosa e
0COOEHHO BayKHO M3MCKBAHE 3a ChbBPEMEHHATA MPAKTUKA HA TWHAMUYHU IPOMEHH,
M3HCKBAIllM YYEHETO Ha Xopara Ja MpoabiDKaBa Mpe3 lenus KuBoT. Eto 3amio, B
X0Jla Ha OpTaHU3UpaHHs aKkajeMuveH ydeOeH mporec TpsoBa aa ce popMupar Ha-
IVIaCH, YMEHHSI U TOTOBHOCT Y BCEKH CTYZIEHT 3a II0-HAaTaThIIHO YChbBbPUICHCTBAHE
IO ITHTSI Ha TPOIBIDKABAIIOTO MTpodhecnoramHo oOy4ueHne u camooOydernune. [Ipak-
TUYECKH TOBA MPUHIIMITHO TIOJIOKECHUE CE pean3upa Upe3 MOCTaBSHE Ha 3a/1a4H 32
CaMOIOATOTOBKA Ha CTYACHTUTE IPEH, [0 BpEME H Clie]l OpraHu3upaHuTe yueOHU
3aHATHS, OTACISHE Ha BpeMe 3a pa3siCHABaHEe Ha 00y4yaBaHUTE, KaK Jla Ce CIIPABAT
CaMOCTOSITETTHO C ITIOCTaBEeHUTE MM 3aJ1a4H, HEMOCPEACTBEHO KOHCYITHPaHE U MO/~
[oMaraHe Ha caMoOOy4EeHUETO U T.H.
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1V epyna: THaMKanum 3a HHOBALUA HA 00y4eHHETO

CaMo0 MHOBUPAIIOTO C€ O0yYCHHUE € B ChCTOSIHHE Ja MOIbPKa M MOBUIIIaBa
MOCTUTHATOTO HUBO HA KAYECTBO U €(PEKTUBHOCT, KAKTO U J]a ObJIC BCE OATPAKTUB-
HO, TIO-PEHTA0UIHO U OCHTYPSBAIO Bh3BPAIlaeMOCT Ha BJIATAHUTE B HETO MHBE-
CTHIINH, T.€. eekTuBHOCT. OCHOBHM MHAWKALIMU B Ta3M Irpyma ca:

4.1 .Vevevpuiencmeane Ha cucmemama Ha 00yyenuemo. 3a IOCTUTaHEeTO U TOJI-
JTBP’KAHETO Ha BUCOKO Ka4eCTBO M e(DeKTHBHOCT Ha 00YYEHHETO € OT M3KIFOUUTEITHO
3HAYEHUE PA3KPUBAHETO U OIMOJ30TBOPSBAHETO HA CHINECTBYBAIIUTE BH3MOXKHOCTH
3a momoOpsiIBaHEe HA HETroBaTa CHCTEMa Karo IS0 U HA OCHOBHUTE W KOMITOHCHTH.
Hacokurte 3a wHOBamms ca: MEIUTE U ChALPKAHUETO Ha 00yUECHHETO, 3aJI0OKCHU B
y4eOHaTa JOKyMEHTaIlus, N3MOI3BaHUTE YUYeOHUIIM W TIoMarajia, OpraHu3anysiTa u
MeTOIMKaTa, yaeOHara 0a3a v JUIAKTUIECKUTE CPEJICBa, 00parHaTa Bpb3Ka — peCIiek-
TUBHO KOHTPOJIA M OLIEHsIBaHETO. TO3W MIUPOK CHEKThP Ha OOHOBJIICHHETO ITO3BOJISIBA
cucTeMaTa Jia Ce caMOaKTyallu3upa H Ja ObJie B MOCTOSHHO CHOTBETCTBUE C JIMHA-
MHUKaTa Ha TIOTPEOHOCTUTE Y M3UCKBAHISITA HAa COIMAHAaTa IpakTuka. KadectBoTo
1 e()eKTUBHOCTTA MOTAT Jia C€ OIEHIBAT II0 TO3M ITOKA3aTeN IMOCPEACTBOM HaOIIO-
JIeHWe, aHKeTHH TIPOyYBaHre U aHai3u. HopMaitHo e pe3ynrarure 1a IoKaxar, e B
nporieca Ha (PyHKIIMOHUPAHETO CH CUCTeMara Ha 00y9IeHHETO KaTo OpTraHu3alus, Me-
TOJMKA U T.H. C€ TIOI00psiBa. YCIOBUE 32 MHOBAIMATA € aKaJIEMUYHHUSI ITPETIOaBaTe
Jla € MOTHBHPAH JIa THPCH, Pa3KpHBa U pean3upa HEU3MOI3BAHUTE 10 TO3U MOMEHT
OT HETO BE3MOXKHOCTH 32 YCHBBPIIICHCTBAHE HA U3ITOI3BaHATa OT HETO CUCTEMA.

4.2. Humensugpurayus na npoyeca Ha obyyeHuemo. IHTEH3WBHOCTTA Ha TIPO-
1eca Ha 0Oy4eHHUETO € CBhp3aHa M 3aBHCH MPSKO OT NMOAOOpSBaHETO Ha MPEroaa-
BaTelsickara paboTra, OT BCE MO-PUTMUYHOTO U YCIEIIHO YY€HE, OT COMMKAaBAHETO
W XapMOHHM3aIUATA Ha PENOAaBaHETO U YUEHETO 32 MOCTUTaHe HAa CHHEePTreTHYeH
e(eKT, KAaKTO M OT TPEPacTBaHETO HA OOYYEHHETO B CAMOHACOYBAIIO CE W CaMo-
peryaupamio ce ydeHe. HeHHUAT CMHCHI ce M3pa3sBa B MKOHOMHSATA HA YIeOHO
BpeMe, KOETO € MPEAIOCTaBKa 3a peain3upaHe U Ha IPYTH BU0BE NKOHOMHH — Ha
(hMHAHCOBU CpejicBa, MaTepuaiy U T.H. [IperneHsBaHeTo Ha Ka9YeCTBOTO U e(DEKTHB-
HOCTTa B TO3M aCIEKT CJIEABA Ja CE OCHLICCTBSABA B JBE HACOKU:
a) Peanuzupane na uxonomuu na yuebHo épeme 3a eIUH Kypc, CEMHHAp U
npyra ¢opMma Ha yueOHa pabota. Tyk ChIIECTBEHOTO HE € caMo Jia ce Ha-
MaJjii BpeMETPAaCHETO Ha 00yUEHHUETO, a Aa ce m30erHe 3arybara Ha y4ueo-
HO BpeME M Jla C€ YIUThTHSBAa MAaKCHMAaJHO BPEMETO C JIEHHOCTH, KOUTO
crioMarar 3a MOCTHTaHe Ha Pe3yITaTH U KOMIIETEHTHOCT, OTTOBapsia Ha
CTaH/IapTHUTE.

0) Hamanasawne na 3azybume Ha yuebHO 8peme Kamo YCmouyued meHOeHYuUsl.
[Ipu xadecTBEHOTO M e(HEKTUBHOTO MPOBEXKIaHE HA CHOTBETHUTE KypCO-
BE€, CEMHHAPH U IpyTH (pOopMHU Ha aKaJeMUIHOTO OOyUdeHHE € JOTHIHO 1
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ce o4YepTaBa yCTOMYMBA TEHICHLMS Ha BCE I0-PALllMOHAIHO M3II0JI3BaHE Ha
y4eOHOTO BpeMe U IPUMEPHO, CIIEA MPOBEKAAHETO HA LIUKBJI OT KypCOBE,
Jla ce JOCTUTHE 0 00OCHOBAaHO yCHBBPIICHCTBAHE Ha IMOKA3aTEIHTE 3a
BPEMETPACHETO U Pa3IPEIEICHUETO HA BPEMETO.

4.3.Y0osnemsopernocm u momusupanocm Ha npenooasamens. Hama 1mo-pa-
EH BBTPEHIHO-OPraHu3alMoHeH (KTOp 3a MOCTHraHe Ha KayeCTBO U e(EKTHB-
HOCT B 00YYEHHUETO OT KaNaluTeTa Ha aKaIeMHUYHHUS MPEMOIaBaTel]l — PECIEKTUBHO
OT HETOBOTO 00pa30BaTeIHO, MPO(HECHOHATHO U OOLIOKYITYPHO HUBO U ISUIOCTEH
MOTEHIMAJT 3a TperojaBaHe. 3a ja JielcTBa obade To3u (hakTop € HeoOXoauma 1
MoTuBalus. ETo 3a110 HUBOTO Ha MOTHBUPAHOCT HA aKaJeMHU-HHS MPEIOIaBaTel
Y OCHOBHA MHJMKAIIMS 33 TOBA, Ye HETOBHUAT KalallUTeT, BKJI. 32 TBOPUYECTBO B 00Y-
YEHHUETO I1Ie ce peanu3upa. TBOpUeCTBOTO € U3pa3 Ha BHCIIIA CTETICH Ha KOMIICTEHT-
HOCT Ha 00y4aBaluTe U OCHOBA 32 YChBLPIUICHCTBAHE (MHOBUPAHE) HA CHCTEMATa
W rpolieca Ha o0ydenuero. O0yuaBamuTe o0aue ca peaHy Xopa ¥ 3a J]a TOCTUTHAT
TBOPUYECKO HHUBO Ha pabOTOTa CH, CJIE/IBa Jia Ca YIOBIETBOPEHHU OT CBOsATAa paboTa u
MOTHBHPAHHM U 33 Pa3BUTHE U IBJIHOIICHHA PealIn3aliusl.

4.4. 30pasocnosno (ncuxo-comamuyHo) CvbCMOAHUE HA NPENnoOasamens.
ChILECTBEH MPU3HAK 32 KAYeCTBOTO U e(EKTHBHOCTTA HA aKaJEeMUYHOTO 00yue-
HUE € 00IIOTO 3/IPaBOCIOBHO ChCTOSIHUE Ha Tpenofasarens. Jlokato oOydaBaHHUTe
CTYJICHTH BJIM3aT B CUCTEMAaTa C OIPEJICIICHO PaBHUIIE Ha MOJTOTBEHOCT, KOETO T0-
BHUIIIABAT, JIOIIBJIBAT WJIM IIPOMEHST B MPoLieca Ha 00YYEHUETO U CJIE/ TOBA M3JIU3aT
OT CUCTEMaTa, MPEIoIaBaTe/IAT 0CTaBa U MPHUEMa HOBUTE KOHTUH-TSHTH CTYICHTH.
Ha Hero ce pazunra jga mHOBHpAT 00Y4YEHHETO H Jia Ch3JaBa Olle MOo-I00pH yCIo-
BUS 3a cleaBanuTe ooydaBanu. ETo 3a1io, chBceM He € 0e3 3HAUYCHUE OTpaKEeHHE-
TO Ha MPUKIIOYUIOTO O0YYEHUE BhPXY HETOBOTO (PM3UYECKO U NMCUXUYHO 3IIPaBe,
MOTHUBAIUS U ISUIOCTHA Hamiaca. [1o To3u mokasares, HATMYMETO Ha Ka4eCTBO U
e(eKTHBHOCT Ce XapaKTepHu3Hupa ¢ 100po 31paBe Ha YHUBEPCUTETCKUSI MTperoaBa-
TeJ, C BUCOKO HHMBO Ha YIOBIETBOPEHOCT OT CBOsATa paboTa, ChC CaMOYYyBCTBHE U
SICHO Ch3HAHKE 32 HeHATa OOIECTBEHA 3HAYMMOCT, KAKTO H OT YCIOBHUATA B KOUTO
pabOTH U CTUMYJIUTE, KOUTO MOJTy4aBa.

4.5. Yemoiiuueo nuso nHa npenodasamenckama Oetinocm. Karo Besika npogecu-
OHAJIHA JISHHOCT W MPETIOIaBaHEeTO € CBBP3aHO ChC CTAaHIAPTH, OYEPTaBAIA CBOCO-
Opa3Ha pamKa 3a M3ITBJIHEHHE Ha CHOTBETHUTE (GYHKIMH W 33/1a9 (KOMITETSHIINH).
KauecTBOTO 11 epekTBHOCTTA HAa OOYUIEHHETO Ca MPSIKO CBHP3aHH C IIOCTHTAHETO Ha
CHOTBETCTBHE Ha TIperoiaBarelickara pabora ¢ YCTAaHOBEHUTE CTaHAAPTH U IPOU3-
THYAILUTE OT TAX HOPMH, IIpaBuiia U u3uckBaHus. OT acrekTa Ha HHOBalMsATa o0aue
€ BaKHO HE CaMO PYTUHHOTO (CTaHIApTHO) M3IBJIHEHHUE, a Upe3 TBopuecKara padora
Ha MpernoaBaTeNuTe 1a ce eKCIIePUMEHTHpPA U Jia ce BHEAPSBAT HOBOCTHUTE B 00yde-
HHUETO H JIa CE TIOCTUTAT BCE TMIO-BUCOKH HUBA HA MPOPECHOHATHUIHM.
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[MpencraBenara cucTeMHa CTPYKTYypa TO3BOJISIBA TIOA0Op M CENEKTUPAHE Ha
HaAN-MOAXOMAIINTE U CHOTBETCTBAIIM HA KOHKPETHUTE YCIOBUS HHIUKATOPU Upe3
KOUTO JIa CE€ OIPEACIAT, KOHTPOIHMPAT U YIPABISBAT KAYECTBOTO U €(PEK-TUB-
HOCTTA Ha aKaJCMUYHOTO OOydYeHHUE, KAKTO Ha OBJICUIUTE MEIUIMHCKH CECTPH,
Taka W Ha JPYTrd MEIULMHCKH KaJpu. YCIEIIHOTO PelllaBaHe Ha TO3H BBIIPOC
HU3UCKBa a CC OpraHU3upar CuCuuralHu CTPEKTYpPHU B MCIUIIUHCKUTEC YHUBECPCHU-
TeTH W (PaKyaTeTH, KOUTO JIa MPUIIOKAT KOHKPETHU H00pe 0O0OCHOBAHH CIPSIMO
KOHKPETHHUTE YCJIOBUS U U3MCKBAHUS MEXaHU3MHU 332 KOHTPOJ Ha Ka4yeCTBOTO U
eexruBHOCTTA. TOBA IIe U3MCKBA BIIAraHETO HA 3HAYUTEITHH PECYPCH U MIPOTBII-
JKUTEJICH MEePUOJ] OT BPEME 3a U3CIICABAHUS, Pa3BOiiHA U SKCIICPUMEHTAIHA JICH-
HoCT. Taka 4e peleHrueTo B Ta3u HACOKa € MEePCIEKTHBA Ha MHCTUTYIIMOHAIHO-
TO ppa3BUTHE HAa MEIUINHCKUTE YHUBEPCUTETH U (aKkynTeTH. MexIyBpeMeHHO
obaue ChINECTBYBA U €llHA MO-OTPAHUYCHA, HO CHIIIO Taka JoOpa Bb3MOXKHOCT 3a
JeiCTBHE B Ta3W HACOKA, KOSTO € CBbP3aHa C YacT OT KOHIICNTYyalHaTa BU3HS 32
Ka4eCTBOTO U €()eKTHUBHOCTTA HA aKaJICMHYHOTO OOYYCHHE, KOATO CE OTHACS JIO
criofiefieHaTa OTTOBOPHOCT.

CIIOAEJIEHATA OTTOBOPHOCT 3A KAYHECTBO U E®EKTHUB-
HOCT

Ilpu cranmapTHUTE YCIyIrH, €KCIIEPTU U CHELUAJIMCTH HA U3IBJIHUATENS 10
JIOTOBOpa Ch37aBaT (CAaMOCTOSITEIHO WM €KHITHO) OTPENENIeH pe3ylnTar — Mmpo-
eKTHpaHe, MOCTPOsSBaHe, PEMOHTUPAHE U T.H. U ChOTBETHO TapaHTUPAT (ToeMaT
OTTOBOPHOCTTA) 32 HETOBOTO Kaue€CTBO U 3a CIIa3BaHETO Ha yCTAaHOBEHWUTE CTaH-
napty u u3nckBanusa. OOyueHueTo obaue € mo-ocodeH Bua yciyra. HeitHoTo npe-
JOCTaBSHE OT Y4eOHOTO 3aBe/ICHUE Upe3 YIIBIHOMOINICH(U) mpernonasatein(u), B
ChOTBETHA yueOHa 0a3za, opraHu3allus U METOJIUKA, JOTUCTHUKA | JIp. HE 03HAYaBa
Ye Ha KJIMEHTUTE C€ TapaHTHpa MOCTHUTAHEe Ha 3aJI0KEHUTE IEeNH U TapaMeTpu
Ha pe3yJiTaTuTe OT yciyrara, 0e3 3HaueHHe KaK Te ydar, T.e. KaK y4acTBar (ayau-
TOPHO U W3BBHAYOUTOPHO) B OOyUYEHHETO M KaK HMapTHUpAT ChC CBOATA yueOHa
JIeHHOCT Ha mpenogaBaHeTo. Y Haii-no0puTe mpenoaaBaTesid He MOTaT Ja y4ar
BMECTO O6y‘IaBaHI/ITe " JJa MMOCTHUIHAT CaMOCTOATCIIHO U3HNCKBAHUA OT CTaHAAp-
TtuTe pesynrar ot obydenuero. (Karancku, Aranacosa, Tepzunanos 2015: 95)
Yewnnara Ha IpernogaBaHeTo HAMA J1a ca AOCTaThYHO €(EeKTUBHU, aKo HE HaMe-
PAT MAPTHHOPCTBO ¢ OOYYaBAHHUTE U HE CE MOCTUTHE CHHEPTHS C TAXHOTO YUCHE.
Taxa 4e mpemocTaBsHETO Ha 0Opa3oBaTeIHATa yCIIyra He BOAW aBTOMAaTHYHO J0
KeJaHusl pe3yiITar Ha 00yueHHeTo. Yciuyrara e mpernojaBareicka JOTUCTHKA, KO-
ATO CJIeZBa JIa MOJTIOMara y4eHeTo, MpernoaBaTelsaT U 00yuyaBaHUTE ChbBMECTHO
e OCTUTHAT pe3yiTara, Taka KaKTo € 3aJI0KEeH U OlHCaH B ydyeOHara mporpa-
Ma. ChIIeBpeMEHHO, pe3yITaThT OT 00YUYCHHETO — 00pa30BaHOCT, KBamu(uIpa-
HOCT, Bb3IIUTAHOCT, HUBO HA YMEHH, KOMIIETEHTHOCT U T.H. IMa CBOSI YOBEIIKU
HOCHUTEN — 00y4YeHHuTe CTyfAeHTH. Upe3 TAX Tol ce nmpeHacs B AaneHa(u) chepa(n)
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Ha collMajiHaTa MPaKkTUKa U ce pealln3upa, MaTepruann3upa, MylITHILInpa. To3un
MpoILec ChINO clieABa Aa Ob/ie YacT OT OIeHsABaHEe HA Ka4eCTBOTO Ha O0YYEHHETO
1 00pa30BaHUETO.

ToBa nonoxxkeHue € HAITbJIHO BaJIMJHO U 3a BUCIIUTC MCAUIITUMHCKH y‘ie6HI/I 3a-
BCACHUA — YHUBCPCUTCTETH, Q)aKy‘HTeTI/I u ap. HCH_[O IMOBCYC, AKAACMUYHUAT XapaK-
Tep Ha MPOBEXKIAHMSAT B TSIX 00pa30BaTeIIeH MPOLEC M3UCKBA PA3THYHO OTHOILICHHE
KBM CTY/JICHTUTE B CPaBHEHHE C OTHOIIICHUETO KbM YUSHHUIIUTE B YUMIIUIIIATA — KaTO
KbM €MaHIIUIIUPaHU MJIaJId XOpa, KOUTO ca IMOEeNIH OTTOBOP-HOCT 3a CBOETO 00pa-
30BaHHE, UCKAT JIa CE Y4aT ¥ JIa TOCTUTHAT KOMIIETCHTHOCT B U30paHaTa CIieiua-
HOCT. EcTecTBeHO TOBa cienBa Jja ce IEMOHCTPHUPA SKC-TUIMIIUTHO OT CTYJACHTHUTE
U Jla ce JaBar SICHM JI0Ka3aTeJICTBA Y€ YUCHETO € BIUICTCHO B TSAXHATa C)KEIHEBUE
" € HAYUH XHUBOT, Y€ € CMUCHJI Ha TEXHUA )KUBOT — OTTOBOPHOCT, aHTAXXUPAaHOCT U
aKTUBHOCT. B Te€3u yCIIOBUS yCHUIIHATA HA TIPETIOIaBaTeNH U CTYACHTH CIIe/IBa Ja Ce
HAcoYaT KbM TOCTUTaHE Ha XapMOHHMSI, HA CHHXPOH B JICHCTBUSTA U Ha CHHEPTUS
Ha y4eHe U npenoaaBane. He ciy4aiiHO B ChBpeMEHHATa NeIarornyecKa JIUTepary-
pa y4eHETO ce U3BEXK/1a MPEIU MPENOAaBAHETO Thil KATO TO MMa OCHOBHO 3HAYCHHE
MOCTHTaHEe Ha I[eJITa U 33JIaUnTe, HAa KaYeCTBO U €(eKTUBHOCT Ha 00yueHuero. be3
1a ce XurepOou3nupa YICHETO M ChOTBETHO JIa C€ MO/ICHIBA IPEOIaBaHETO IIIe
ce MOCOYHN Y€ MOJEPHOTO aKaJIeMHYHO OOyUeHHE MMa JIBa CyOeKTa (TperoiaBaTelt
Y CTYIEHT), 4e TPEeroaBaresT € Bojemara Gurypa npu opraHu3anusiTa u yupas-
JICHUETO, a CTYJCHTHT € Pean3arop Ha OBIAASBAHETO Ha YYEOHOTO ChIbpPKAHHE
Y Ha TpU00MBaHE HA MOATOTBEHOCT M HA KOMIIETEHTHOCT. Hukoii Apyr He Moxe
BMECTO HEro Jia HampaBu ToBa. ETO 3allo, yCHOpemHO C OBJIAJSBAHE Ha ChIbP-
YKAHUETO Ha yUCOHUTE MUCIUILIIMHYU B CIICIIMAIHOCTTA, TOM ClIe/[Ba Ja pa3BHBA U
CBOETO YMEHHE JIa YIH, J1a Iog00psBa (C TOMOIITa Ha MpernoaaBareiis) ydcOHara
CH KOMITETEHTHOCT.

JIOTUCTUPAHE HA CTYAEHTUTE

KakTo ce momyepra oOpasoBarenHara yciyra He BOIU aBTOMaTH4HO JI0 JKe-
JIaHUS pe3ynTaTr Ha 0Oy4YEeHHETOo, TS € MpernogaBaresicka JOTHCTHKA 33 TIOCTUTaHe
CBHBMECTHO ¢ 00y4aBaHHTE Ha PE3YyNTATUTE, TaKa KAKTO ca 3aJI0KEHU B LIEIHUTE U
3aJjaunTe, pa3NucaHu B yueOHaTa mporpama. Te oTpassiBar onpeiesieHH HUBA Ha
00pa30BaHOCT, KBUTH(HUITUPAHOCT, BE3MUTAHOCT, HA 3HAHUATA U YMCHHUATA, MOTH-
BaIMATA, [ISJIOCTHATA KOMIIETEHTHOCT 3a ACHCTBHE, 3a MPO(EeCHOHAIHA U COLUa-
Ha peanm3anus u T.H. (Karancku, Aranacosa, TepsunBanos 2015: 95)

B pesynrata ot oOydeHHETO cilieBa Aa CE€ BKIIOYM M TICUXOCOMATHYHOTO
CBCTOSIHME Ha CTYIAEHTUTE, ThH Karo MMEHHO T€ ca HOCUTEN Ha TO3W pe3yaTar u
1ie To TpaHcQepHupar, NpuiiaraT ¥ MyJITUIUIMIMPAT B Ta3d HAUCTHHA BakHa ce-
pa Ha commaHara MpakTHKa — 37paBeorna3BaneTo. Kak 1ie ro HarpassT, 3aBUCH B
3HAUUTEHA CTENEH OT TSIXHOTO NMCHUXOCOMAaTHYHO ChCTOSIHME M MoTHBaius. Eto
3aI10 3HAYCHUETO Ha Ch3JaBaHUTE C O0OYUEHHETO Ha CTYACHTHTE MPEIIOCTaBKH 3a
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TSAXHATa [10CJIE/IBAIlA KaueCTBeHa U e()eKTUBHA PO eCHOHAIHA IEHHOCT € U3KJIIO-
YUTEJIHO BayKHO. TOBa ce OTHACS U 10 IOATOTBSIHUTE ObICIN MEIULIMHCKU CECTPH.

3a TAX € MoJIe3HO, C OIIeA MpUAOOMBaHE Ha HEoOXonuMara 3a YYEHETO CH-
CTEMHA BU3UA U pa361/1paHe, Ja pasnoJjiarar € JJOrmdHa 1 OTHOCUTCIIHO LAJIOCTHA
CTPYKTypa Ha TEMAaTUKUTC M Ha CBbp3aHaTa C TAX TCPMHUHOJIOIHA B CHOTBETHUMA
akameMudeH Kypc. Hait-noOpe Ta3u moTpeOHOCT MOXKeE Ja 3aI0BOJIA YICOHHK (KOM-
OMHHUpaH C PEYHMK), KOETO OTPa3siBa CbBPEMEHHUTE IIOCTHKCHUS B TEOPUATA, Me-
TOZOJIOTHSTA M MPAKTUKATA, KAKTO M OOIOYyTBBPAECHH U KOHCEHCYCHO BB3IPUETU
OT BOZICIINTE CIEIMAINCTH B Ta3W Hay4YHA 00JIacT MOJIOKEHUS, TPUHLUIN, TEPMU-
HU U Ap. YueOuuksT (Karancku 2014) e KII040B €JIeMEHT B CUCTEMara U ChAbP-
YKaHUETO Ha Kypca U € pa3padOTeH B ChOTBETCTBUE C M3UCKBAHUATA HA MOJYITHOTO
06yquI/Ie 1 Ha COOHUOKOHCTPYKTHUBHU3MaA. Herosoto p€aAHa3HauYCHUE € 1a OPUCHTH-
pa cTyneTuTe B IpoOiaeMaTuKaTa, CbIbp)KaHHETO, TEPMUHOJIOTHSTA U CTPYKTypara
Ha Kypca (yueOHaTa IMCUMIUIMHA), KAKTO M Ja TH MOIIOMOTHE B TSIXHOTO YCBO-
sBaHe. Bceku cTyleHT BbB BOIEHHUTE OT aBTOpa KypcoBe MMa KOHKpPETHA M IbJIHA
npeAcTaBa 3a TUCHUIUIMHATA, KOATO U3y4aBa, KaKTO M 33 TOBA, KOETO C€ 04aKBa OT
HETO J1a IIOCTHT'HE — HEe CaMo Jia BE3MPOU3BEXK/Ia YCBOSHH 3HAHUS, HO U J]a pa3oupa
CHIBPKAHUETO, /1a aBa KOPEKTHH MU(WHHUINH, KAKTO U Ja TH WHTEpPIIpeTHpa B
MOAXOSII KOHTEKCT, /1a IIPaBH BPB3KU HA TEMUTE U HA TEPMHHOJIOTHATA, 1a yMee
CaMOCTOSITEIHO J1a 1Opa3BUBa, PA3LIMPsABA U HAArPaK[a CBOSATA KOMIIETEHTHOCT,
BKJI. B IPaKTHUECKH IJIaH KaTo Bede MPaKTHKyBal] MpodecusTa.

ChabpiKarenHara CTpPYKTYpa BKIIOUBA:

a) ScHa uoenmugpurayus c yaeOHara qUCIUILTAHA, KAKTO U C CIICIIMATHOCTTA
u npomia Ha komrereHTHOCT. Ollle Ha 3ariiaBHaTa CTPaHUIla ce MpeJcTa-
BAT M IIPO3PAuHH LIENIH, YKA3BaIll OYaKBAaHUTE OT 00yJaBaHUTE PE3yATaTH
U MIOCTUI'AaHETO Ha ChbOTBETCTBAIIM HUBA HA KOMIIETEHTHOCT 110 Mpobiema-
THKaTa Ha aKaJeMUYHUS KypC.

0) Cnenpamiara 4act € CBO€0Opa3HO BbBEICHHE, KOCTO JlaBa SICHH HACOKU Ha
oOyJaBaHHTE 3a IOJI3BaHE HA y4eOHUKA KaTo €JIEKTPOHEH IIbTEBOJHUTEIN
mpu ydeOHaTa paboTa M 3a pa3BUTHE HA M3MCKBaHATA ISUIOCTHA KOMIIE-
TEHTHOCT 10 Ipo0JieMaTHKaTa Ha Kypca.

B) B mocobuero e oueprana u memamuunama cmpykmypa (OCHOBHUTE TeMa-
THUKH) Ha ChABPKAHMETO Ha ydeOHaTa IMCUMIUIMHA, KOUTO cle/Ba 1a ce
n3ydar U yCBOSAT OT o6yanaH1/1Te, KaTO OCHOBA 3a IIOCTUI'aHE€ HA KOMIIC-
TEHTHOCTTA.

r) B cienBaBamara 4act ot ChIbPKAHUETO CE MPEJCTABAT MO-JIETAWIHO OT-
KPOEHH meMu U 6bnpoc BbB BCSKA OT OCHOBHUTE TEMAaTUKHU, C KII0OUO08U
Oymu (OCHOBHH IOHSTHUS), KOUTO /@ CIIyXaT 3a ThPCEHE Ha JUTeparypa,
KaKTO U 3a OBJIa/IIBaHE HA TSPMHUHOJIOTHITA Ha JUCLHUILTUHATA.

n) Kaxro Bedye ce kaza, y4eOHUKBT BKIIOUBA W NPEIM3CH MEPMUHOIOSUYEH
CNpasoyHuK, KOWTO 00XBallla OTHOCUTEIHO ITBJIHO HM3ION3BaHHS B Kypca
KaTeropuajHO-IIOHATUCH alapar.
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Y4eOHUKBT, OT e[Ha CTpaHa, 3aI0BOJISIBA B OCHOBHH JIMHUY MMOTPEOHOCTTA HA
CTYAEHTHTE OT CTPYKTypUpaHa BU3US U TEPMUHOJIOTHYHA siIcCHOTA. To epukacHO ru
MmojirioMara Jia ceé OpHeHTUpAT B Ipo0IeMaTHKaTa KaTto WACHTU(UITUPAT TPABUITHO
OCHOBHHM TE€MAaTHKH, TEPMHHHU M KIIt04oBH OymH. OT Ipyra cTpaHa, TOH UM jaaBa
BB3MOXHOCT YCIEIIHO Aa ThPCAT U OTKpUBAT (B OMOIMOTEKa, HHTEPHET U Ha JPyTH
MecTa) HeoOxonumuTe UM yueOHH pecypcr. Taka, MOCTENeHHO Te IPUI00uBar Ha-
r1aca U YMEHUS 38 CAMOCHMOAMENHO AKMUBHO U YeleHACOYeHO YyeHe, 3a TIPOydBa-
HE W aHOTHpaHEe Ha TEMHU B HaydHaTa OOJaCT, KaTo M 3a TAXHOTO MHTEIPETHPaHE,
KOPEKTHO CBBbp3BaHE M Ip. Pa3BuTHETO Ha METayMEHHETO 3a Y4eHE IOCTETIEHHO
MM TO3BOJIsIBA Ja pa3paboTBar ,,CBOM* TeMH, Ja OTKPHUBAT ,,HOBH'* BBIIPOCH, KO-
WTO JIa IPOYy4BaT W M3SCHSBAT, T.e. 1a ObJar Bce MO-ycHemHu o0yvaBaiu ce. 3a
MOATIOMAaraHe Ha TO3H NPOIIEC B ChIBPKAHUETO HA Kypca ca BKIIFOYEHHU KaTo caMo-
CTOSITEJTHU €JIEKTPOHHU O0EKTH, Pa3BUTH U 0(hOpMEHU HA MOIYIIEH IPHUHITUT TEMU
OT CHIIbPKAHUETO Ha y4eOHHKA (C TECTOBE 32 CAMOKOHTPOII, KOHTPOJ U OIEHKA).
ToBa o3HauaBa, ue B mpolieca Ha paboTa 00y4aBaHUTE OCHILECTBIBAT OCHOBAHO HA
KOHCTPYKTUBHU3Ma YU€HE, pa3BUBAT U CIIOCOOHOCTTA CU 32 KpUTHYHA CaMOOIICHKA
Ha MOCTM)KEHHATA, 33 M3TPaXkJIaHe Ha KOMIIETEHTHOCT, KAKTO B ChOTBETHATa TPO-
Onemaruka, Taka ¥ B yaeOHata pabota. Upes mpeioCTaBeHuTe: CMPYKMypa, Kiroyo-
68U OYMU W HACOKYU T€ THPCSIT M OTKPUBAT MOIXOAIINTE TUTEPATyPHU N3TOUHHIIH,
mpaBsT pedepeHnnn (OMUCH Ha MPOYUYSHUTE KHHUTH, CTyIAWH, CTaTUH, JOKIAAd U
Ip.), aHOTHpAT, Ch3/1aBart, ,,CBOE™ ChABbPXKAHUE MO CHOTBETHUTE TEMaTWUKU. Taka
CTYACHTHUTE pa3IliupsBaT U JOMBJIBAT ChIIECTBYBAIIM TEMH B CTPYKTypara, aedu-
HUpAT KaTeTOPUHU U TOHSITHUS, MOTaT YCIEITHO M C HAapacTBalla KOMIETEHTHOCT J1a
BITUCBAT JIOITBJIHEHHS U JIa TIPOYYBAT M Pa3BUBAT ISTIOCTHH TEMH. YCBOSBAHETO HA
MMO3HAHMSI, OBJIAJISIBAHETO HA CHOTBETHUTE YMEHHUS U MPUAOOMBAHETO HA ISIIOCT-
Ha KOMIIETEHTHOCT M3MCKBAT MPOABIDKUTENICH TIpollec Ha yueHe. Taka, Ha Kpas Ha
Kypca CTyACHTHUTE Beue Morar Jia pa3paboTBar pa3HOOOpa3HU MaTepuatu (JOoKiIa-
I, CTaTHH U 1p.), Aa TEHEpUpaT UAEH 3a MIPOyUBaHUsI U KYPCOBH MTPOEKTH, 3a Mpe-
3€HTAIlUU 10 CHOTBETHH BBIIPOCH M TEMAaTHKH, KaKTO W 3a Obaeniara cu AeWHOCT
M0 MpaKTHUKyBaHE Ha mpodecusiTa KaTo MeITUIIMHCKH cecTpu. ToBa o3HauaBa, ue
paborara Ha o0y4yaBaHUTE ¢ YueOHHMKA HE 3aBLPINBA C MIPUKIIOYBAHETO HAa CHOTBET-
Hus Kype. TS Moxe 1a MpobinKaBa Mpe3 roANHNTE Ha TIXHOTO KapHEePHO pa3BUTHE
B 3aBHCUMOCT OT YCJIOBUSATA, TIOTPEOHOCTUTE U MHAMBUIYAIHOTO KeJlaHHE 32 TOBA.
3a Ta3u 1ed B KOMILUIEKTA HA IMOCOOUETO € BKJIFOUEHO M CBOEOOpa3HO nopmgho-
auo Ha yuenemo. (Karancku 2014a) B 3aBUCUMOCT OT KOHKPETHUTE WUHTEPECH U
JEHCTBUS Ha BCEKU 00yJaBaH, OT MOTPEOHOCTUTE, KAKTO M OT APYyTH (aKTOpH, Ce
ouepTaBa MHAWBHUIYATHHUS MPO(HI ¥ TOCTUTHATO HUBO Ha KOMITETeHTHOCT. [lopT-
¢ommoTo ce opopMs OT BCEKH CTYIEHT OIIIe B HAYaJIOTO Ha akaJeMUIHus Kypc. To
ce MpoBepsIBa M 3aBepsiBa OT MpErojaBaress, cjel KOeTo ce BOAM PEIOBHO (KaTo
JTHEBHUK) 110 BpeMe Ha ayTUTOPHOTO 00yUeHHE U U3BbHAYAUTOPHOTO yueHe. [TopT-
¢donroTo oTpaszsBa, MOAPEkIa U JOKYMEHTHPA BCUYKO BaXKHO, KOETO € HAPaBEHO
OT CTy/IEeHTa: OTKpPHBAHE, ONMCBaHE U 3all03HABAHE C TIOCOYEHATa OT MperoiaBare-
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JIs IMTEpaTypa, yCBOsIBAHE Ha MPENOAaACHHs MaTepHal, CaMOCTOSITEITHO ThPCEHE,
OTKpUBAHE M MPOYYBaHE HA JIPYTH MOAXO/SIIH JTUTEPATYPHU H3TOYHHIIN, HA KaTe-
TOpUH U TIOHATHUS B CHOTBETHATA 00IACT, ONMMCBAHE HA MPOYUYCHUTE KHUTH, CTYIHH,
CTaTHH, TOKJIAJU H JIP., aHOTUPaHE Ha O-BaKHUTE MaTepHajl, Ch3aBaHe Ha HOBO
ChIBpKaHHE [0 ChOTBETHUTE TEMATHKH B Y4€OHOTO 1MOCOOMeE, IOITbJIBaHE HA TEep-
MUHOJIOTHSATA, pa3pa0doTBaHe HAa MPE3ECHTAINHU, KyPCOBU MIPOEKTH | Jp. Ta3u pas-
HOOOpa3Ha JAEHHOCT M MOCTUTHATHTE MO-3HAYMMHM PE3YJITaTH ClIe/iBa aKypaTHO U
HperieTHO Ja Ce OMUCBAT M MOAPEKAAT OT YUeIlHst KaTo (haKTh U JOKa3aTeIcTBa Ha
BCEKH eTaIrl OT 00yueHueTo. B Ta3u cu GpyHKIMsL, TOPTHOIHUOTO € BaXKHO CPEICTBO
3a MOCTUTaHE Ha MPETIENHOCT, MOAPEICHOCT M CUCTEMaTHYHOCT B ACHCTBHSITA Ha
o0y4aBaHMs, 32 Pa3BUTHE HA CIOCOOHOCT 32 MO-PEaTHCTHUYECH MOTIE] U CaMOOIIeH-
Ka. TekcToBeTe ChIAbpPKAT HEOOXOMMHU MH(POPMAIMH H JIOKA3aTelICTBA 32 TIPOBEIC-
HOTO y4€He U 3a IpuaoduTara KoMrereHTHOCT. ETo 3amio, B kpast Ha BCEKH eTar oT
cBosiTa yuyeOHa padoTa M pa3BUTHE — MOATOTOBKA 32 TECT, 32 U3IHT WM pa3paboTka
Ha KypCOB IIPOEKT, 00yyaBaHUTE MPEICTABAT Ha MPENOAaBaTENs MOPTPOINOTO KaTo
cBoeoOpaseH JIu4eH oTyeT. [JaHHuTe B TOPTHOIMOTO OOEKTUBHO Ca HEOOXOJUMH Ha
MpernoaaBaTeis 3a J1a OChIIECTBH Bh3MOKHO Hali-KOMIIETEHTHO M TIPO3PayHO CBOH-
T€ KOHTPOJIHYU U IOIIMMOJIOTUYHU (QYyHKIIMK. Bb3 OCHOBA Ha MIPENICTBEHUTE JI0Ka3a-
TEJICTBA 32 HOCTHI'HATOTO OT CTY/ACHTA Ha ChOTBETHHMS €Tall, IPETIOaBaTENIAT MOXKE
112 HAYMCIISIBA TOYKH U KPEUTH, 1a TIOCTaBs TEKYIIX OIICHKH, 1a 1aBa MPEMOPHKH,
Jla oTpesiesisi TOTOBHOCTTA 3a M3IHUT U J1a IOMYyCKa A0 U3IHUT.

H3non3BaHeTo Ha TO3U CBOeoOpa3eH yueOeH apceHal B MOJIKPENa Ha y4eHe-
TO € OCHOBA 32 YCIIEIIHOCT Ha CTYACHTHUTE U JIONPUHACS 32 TIOCTHTaHe HA BUCOKU
HUBA Ha YJIOBIETBOPEHOCT M MOTHBHPAHOCT. TOBa ce YCTaHOBSIBA C W3IOJI3BAHUS
CTYIEHTCKH BBIIPOCHUK (/Ipunooicenue 1)

NPENNIOJABATEJIAT KATO MEHU/IKBP HA OBYYEHUETO

3a pasiuKa OT CTYJCHTUTE TPETIOIABATEIIAT € KOHCHAHMEeH KOMNOHeHm Ha CH-
cremara Ha oOydeHue. Jlokaro o0yuaBaHMTE BIM3aT B CHCTEMaTa C ONPEICICHU
MOTPEOHOCTH OT 00yYeHHE U OYaKBaHUS, C HUBO Ha TOATOTBEHOCT, KOETO Pa3Iin-
psBaT, MOBUINABAT, YCHBBPIICHCTBAT WM MMPOMEHST B MpoIleca Ha 00yYEeHUETO H
CJIeJ] TOBa M3JIM3aT OT CUCTeMaTa, 00y4aBalUsIT OCTaBa, pUeMa HOBUTE KOHTHH-
I'CHTU CTYACHTHU W pCaI3vpa OTHOBO NECAArorndC€CKus IMUKBJI. Hpe}lH Ha4vyaJIoTO
Ha BCAKO OOyYeHHUE ClIeBa Ja € OTYeN YCIEXUTE U HEyCIEXUTE B MPEAUIIHOTO,
YCIIOBHATA B KOMTO IIE CE pean3upa HOBOTO OOYUCHHUE U T.H., KaTO MPaBH ChOTBET-
HU TIPOMEHH B CBOSITA OpraHM3alHsi U METOuKa. Taka BOIEHUTE OT HETO KypCOBe
npuIoOMBaT aJICKBaTHU Ha YCJIOBUATA XapaKTEPUCTUKHU, YCICIIHO CE WHOBHPAT.
(Karancku, Aranacosa, TepzuuBanos 2015: 96)

WHoBupaHeTo € ocHOBHA (PYHKITUS HA MOIEPHHUA MEHUIKMBHT U TOBa 00CTO-
STEJICTBO HACOYBA BHUMAHHETO HU KBM POJISITA HA YHUBEPCHTETCKHS TPETo/iaBa-
TeJ KaTto MEHUWDKBD Ha 00ydeHueTo. [IpakThyecku mpu M3MBIHEHHETO HA Ta3u
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poJisi TOW W3MON3BA MBJICH YIPABICHCKH IUKBI Ha IUIAHUPaHE, OpraHu3upaHe,
KOOpAWHUPAHE, MOTHUBHPAHE, KOHTPOJI U MHOBHpaHe. Te3u HEroBH KOMIECTCHIIMU
00XBamiar ¥ MOCTUTaHETO Ha Ka4eCTBEHO U e()eKTUBHO oOydeHHEe. AKaJIEMUYHH-
AT MpenoJaBaTell € OCHOBEH CyOeKT Ha 00yUeHHMETO KaTo TaKbB CJIEBa yCIEIIHO
CHBMECTHO ChC CTYJEHTUTE JIa TO MPOBEXKIAa ChOOPA3HO aKaAeMUYHUTE TPaIULIAN
Y YTBBPACHUTE B MEIUIIMHCKHS (aKylITeT yaeOHa mporpamMa 1 ceIMU4eH Tpapuk
Ha JICKIIMUTE W YIPKHEHHATA MO JAMCHUILTHHATA. Karo MEHWIKBD MOJCPHHST
MpernoaaBaTes cieBa a pa3KpuBa U OMOI30TBOPSIBA Bb3MOXKHOCTH 32 HHOBHPAHE
Ha 00yuyeHHeTo. MIHOBAaTHBHOTO B cilydas €, 4e 4pe3 CIeIHaTHO pa3paboTeHus
W TIO3MIMOHKMPAH Ha caiiTa Ha YHHBEPCUTETCKaTa OMOMIMOTEKa MOXYIN ,,Y4eOHU
pecypcH’ Ha CTYJICHTHTE BeUe € OCUTYPEHA JIOMbIHUTEIHA yueOHa HHPOPMALUs 1
Taka, B paMKUTE Ha T.HAp. IpaBa Bpb3Ka B 00yUYEHHUETO, IPETOIABATENAT CE OCBO-
00X TaBa OT MPEKOMEPHOTO YHCTO MHGOPMAIIMOHHO TperoaBaHe. 3a CMeTKa Ha
TOBa TOW C€ HACOYBA KbM HEI0 MHOTO MOBAYXHO — JIOTMCTHKATA W YIPABICHUETO
Ha pa3HooOpa3Hara ayTUTOpPHA U W3BBHAYAUTOPHA ACWHOCT Ha cTyneHTuTe. CraBa
JyMa 3a IpernojaBaHe, KOeTo € eKCIUTUIMTHO HACOYEHO KbM JIOTUCTUKA HA YUSHETO
W Ha o0ydyaBaHUTE, KOUTO Ca MOCTAaBEHM B LIEHTHPa Ha oOydeHuero. Te oT cBos
CTpaHa, CBIIO Beye paslojarar ¢ paBHOCTOWHH alTepHATHBH 32 CBOsATa ydueOHa
JEWHOCT — Jla MoCenaBaT NPUChCTBEHUTE YUeOHH 3aHATHs (JISKIUU U yIpaXKHe-
HUS), 1a C€ TIOATOTBAT CAMOCTOSTEITHO KATO MOJI3BAT SJICKTPOHHUTE YUeOHU pecyp-
CH, Jia TPOyYBarT U pa3padOoTBaT ONPENEICHA TEMH, KaTO Ch31aBaT HOBU TEKCTOBE U
MMpaBAT KOMIIOTBPHU MPC3CHTALINN, KAKTO U (CJ'ICI[ ChITIaCyBaHC U KOHCYJITUPAHE C
npernoaaBatessi) jJa padoTAT MO KypcoB MPOEKT U Jip. Taka ce mocTura KpeaTuBHO
ydeHe, HachpyaBa ce TBOpYECKaTa aKTUBHOCT Ha cTyneHTHTe. CaMocTosTenHaTa
y4yeOHa paboTa 3aeMa BCE IMOTOJISIM IIEPUMETHP OT 00YUESHHUETO U 10 TO3H HAYHH TO
3armovBa Jia MpepacTBa B caMo00yUYeHHE, KOETO € MOKa3aTeN 3a KauecTBO. Y YeOHH-
ST TPOIIEC € I'bBKAB M aJalTUBEH, OCHIIECTBABA CE€ KaTo paboTa ¢ eNeKTPOHHUTE
pecypcH, ¢ y4eOHOTO TIocobue ¢ mopTdhoauoTo B yA0OHO 3a CTYIACHTUTE BpPEME,
HAacouBa M KbM ITIOCTUTAHE Ha IIeJINTE U 331a9nTe Ha 00YYEHUETO MO BCEKU MOYIT
OT CHIIbPKAHUETO. 32 J]a C& OCUT'YPH MHTEPAKTUBHOCT Ha 00YUYCHUETO M MPO3pad-
HOCT Ha ydeOHara pabora 0o0ydyaBaHHUTE OTPa3sBaT BCHUKH CBOM JIEHHOCTH (aymau-
TOPHH U MU3BLHAYIUTOPHH) U MOCTUTHATHTE Pe3ynTaTh B optdonuoro. OTpassnsa-
HETO TPsOBA Ja € PEaTMCTHUYHO, C ICHO II0COYBAaHE Ha HAIPABEHOTO — IPEKaPaHOTO
BpEMC B UMUTAJIHATA U UHTCPHCT, CIUCHIU HA NPOYCTCHU MaTCpUuain, aHOTUPAHU
CbAbpiKaHUA, MMOATOTBEHU IPE3CHTALIUN U HHaT(bOpMI/I 3a OJUCKYCHsA, U3TOTBCHU
oubamorpaduu o npobiaemMuTe Ha Kypca u Ap. ChIeBpeMeHHO, IOCTUTHATOTO OT
0o0y4aBaHHUTE CE JIOKa3Ba M C Pa3UYHU (OPMHU Ha aKTUBHO yd4acTHE B ayJauTOP-
HUTE 3aHUMaHus (JIEKIUUTE U YIPAKHEHUATA) — Ype3 3aJaBaHe Ha BBIIPOCH Ha
MperoiaBaTes, OTTOBOP Ha 3aaJIeHH OT MPENoaBaTeis KbM ayIuTOPHSITA BBIIPO-
CH, U3IIBJIHCHUEC HA ITOCTABCHU 3aa4u OT IIPCriogaBaTeiid, IOATOTBCHU MaTCpruaIn
OT IpOy4YBaHHd 110 TEMU, CAMOMHHUIIMATHBA 3a OTPa3siBaHC HA aKTyaJIHU C’LGI/ITI/ISI,
CBBp3aHM C TEMAaTHKUTE Ha Kypca, MOJAaraHeTo Ha MPEJBUICHUTE TECTOBE H Jp.
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Taka cTaBa BB3MOXKHO J1a C€ OCBIIECTBSBA IT0-YCIEIIHO ¥ 00paTHaTa BPb3Ka B 00y-
YEHHETO — KaTo ISIOCTEH MOHUTOPHHT M KOHTPOJI Ha MPEroaBaTes 1o BpeMe Ha
Kypca, KaKTo U Jja ce HachpyaBa Pa3BUTHETO HA CAMOKOHTpOJIAa Ha 00y4yaBaHUTE U
Ha CIIOCOOHOCTTA MM 32 PEAIMCTUYHO MPELEHIBaHE Ha IOCTUTHATOTO.

KoHTponbT Ha ayTUTOPHOTO U M3BHHAYIUTOPHO YUECHE CE OCHIIECTBSBA Upe3
mecmoge 3a HUBOTO Ha ayJIMTOPHATA M M3BHHAYJIUTOPHATA ydeOHa JIEHHOCT U pe-
JOBHO BOJICHE HA nopmghonuo Ha yIeHETO.

Kpaitnara onenka ce ¢popmupa Ha OCHOBaTa Ha usnum no KoHcnekn, (B paMKH-
T€ Ha M3MUTHATA CECHUsl) 0 KOMTO CTYACHTHUTE CE AOIYCKAT ciie]l YCIELIHO mojara-
HE Ha TEeCT 3a OlLICHKa Ha BJIaZIeCHETO Ha TEPMHUHOJIOTUATA Ha Kypca. Ha ctynenTn,
KOWUTO CHCTEMHO M aKTHBHO Y4acTBaT B ayAWTOpPHaTa U U3BBbHAyIUTOpHA yueOHA
JEWHOCT, BOJAT MOPT(HOIHO U ca MOJOKWIH YCICITHO TEPMHUHOJIOTHYHHS TECT Ce
IpeNoCTaBst BB3MOKHOCT, BMECTO SIBSIBAHE HA M3IHT IO KOHCIEKT, 12 pa3paldoTsT
BB3JIOKEHA OT MPEeTofIaBatelis TeMa (Kypcos npoekm) M Jla HalpaBsiT KOMIIOTbPHA
MPEe3eHTalMs Ha IPOEKTa 3a MoJlyyaBaHe Ha KpaliHa OICHKa.

HanuuneTo Ha kadecTBO M €)EKTUBHOCT B KOHTEKCTa HA HMHUBHPAHETO Ha Ha
00y4eHHEeTO ce MHIMKHpA Ype3 M3IMOI3BaHUs BBIPOCHUK (Buoic npunoscenue 2).
Toli mo3BoIIsIBA J1a C€ YCTAHOBH CTETICHTA HA YIOBJIETBOPEHOCT HA TPETIO/IABATEIS
OT TpoBeneHoTo oOydeHrne. OT MONyYeHUTE OTTOBOPH M M3MEpEeHaTa CTENeH Ha
YAOBIETBOPEHOCT MOTAT J[a C€ MPaBAT MPEKH 3aKIFOUYEHHS OTHOCHO IOCTHUTHATO
CHOTBETCTBHE HJIM HECHOTBETCTBHE C MHEHHETO Ha CTYJICHTUTE, KAKBU Ca CBEHTY-
QIHUTE MPOOJEMHU U MPUYMHUTE 32 TAX, CHIIECTBYBAT JIU HEU3ION3BAHN Bb3MOXK-
HOCTH 3a MOA00psIBaHEe Ha MapTHROPCTBOTO M CHHEPTHATa MEX/Y MperoaBaHe u
y4eHe B TIpolleca Ha 00y4eHHETO | JIp. Bh3MOXKHO € M Ha OcHOBaTa Ha mpua00uTa-
Ta HHPOPMANKS /1a ce MOATbPKA U CBOCOOpa3eH PEHTUHT HA BOACHHUTE OT MPEIIO-
JaBarelis akaIeMUIHHU KypCOBe ¢ OMOIITa Ha pa3paboTeHa OT aBTopa cxema (Buorc
npunodicerue — 3), KOATO € 4acT OT HHCTPyMEHTapryMa 3a ONpelesisiHE Ha HUBOTO
Ha YIOBJIETBOPEHOCT OT 00yUCHHETO.

ExcriepuMeHTaIHO TO3W MHCTPYMEHTAPHyM Bede Ce MpHiiara M pe3ylTaTuTe
ca MHOTO HachpuuTeIHU. KOHKpEeTeH mprmMep ¢ OlleHKa Ha MPOBEJCHO 00yUYeHHE
mpe3 20151, e mpencraseH B [lpunooicenue — 4. Cauram 4e TIOCTHTHATOTO Ch3/1aBa
OCHOBA 32 MPOIbJDKABaHE HA paboTara B TOBA MIEPCIIEKTUBHO HAIPaBJICHHE.

OBOBIIEHUSA 1 U3BOAN

[MpeacraBeHuTe pe3yaTaTtd OT OCHIIECTBEHUTE MPOYYBAHUS BHPXY Ipodiiema
3a KaueCTBOTO U €(peKTUBHOCTTA Ha 00YYCHHUETO TIO3BOJISIBAT JIa CE HAIIPABAT CIIE/-
HUTE 0000IECHUS 1 U3BOJIH:

m KagectBeHoTo 1 e(heKTUBHO 00yUYCHHE B CUCTEMATa Ha BUCIIETO MEIUIIMH-

cko oOpa3oBaHmEe € MpoOIeMaTHKa, KOSTO M3WCKBA CIICIIMATHO BHUMaHHUE
U OOC/IMHCHU JICHCTBUSI HA OTTOBOPHUTE TPABUTEIICTBCHW MHCTHTYIH Ha
HAIMOHAIHO HHUBO, KAKTO U HA MEHH/DKMBHTA HA ChOTBETHUTE YHHBEPCH-
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TeTd U pakynreTd. PemasaneTo Ha mpobiieMa H3UCKBA pealHa CHHEPTUsI Ha
BBHIITHHSI KOHTPOJI ¥ HA WHCTHTYIIMOHAIHOTO U TPOTPAMHO aKpeIuTHPaHe
C BBTPEIIHHS KOHTPOJI B YHUBEpCUTETHTE U (pakynTerute. CTaBa BHIPOC 32
aKTUBHU JICUCTHUS C NMIPEBAHTUBEH XapakTep, CIoMaraiy KakTo 3a Moaabp-
JKaHe Ha MOCTUTHATOTO HUBO Ha KaueCTBO (M HAa €()EKTHMBHOCT) B ChOTBET-
HaTa MHCTUTYIIHS, Taka U 33 MPOAbJHKaBaHEe Ha MHOBUPAHETO HAa 00yUeHHe-
TO, KOSTO € OCHOBHA IMPEMOCTAaBKa 33 IMOBUIIABAHE Ha HETOBOTO KaueCTBO U
e(heKTUBHOCT B CHhOTBETCTBHUE C IMHAMUKATA HA YCIOBUATA, TIOTPEOHOCTHTE
Ha MOTPEOUTENNTE U HAPACTBAIIUTE CTAHAAPTH U H3UCKBAHUSI.

CbOTBETHO, HHCTPYMEHTAPUYMBT Ha BBHHIIHOTO OICHSBAHE U HA BHTPELI-
HUSI KOHTPOJI CJIEJIBA JIa C€ pa3BHBa U YCHBBPIIECHCTBA. 3a /1a Ce CIIyYH TOBa
€ HyXKHO TIPOBEXKaHe Ha MPOIBIDKUTEITHN U ICIICHACOUCHH M3CIICIBAHIIS.
HayunuTe n3ciensanus Ha mpoOiieMa 3a KadeCTBOTO M €()eKTHBHOCTTA Ha
aKaJeMHUYHOTO MEAHMIIMHCKO 00ydueHHe TpsOBa /1a ce HachpyaBaT, KaKTo Ha
HAIlMOHAJIHO HUBO, TaKa U B CaMUTE yHUBepcUTeTH. M3ciaemoBaTenckure
MIPOEKTH, KOUTO 1EJISIT MHOBUPAHE Ha 00YyUEHHUETO C OIVIe]] TAXHATA aKTyall-
HOCT ¥ 3HAYMMOCT OH CJIEJIBAJIO JIa C€ OOSIBAT 33 IPUOPUTETHU U CHOTBETHO
na 0baar puHAHCHpaHU U oArnomMaranu. Cera, B MHOTO CITydau ce I0IycKa
MOJIITEHSIBAHE M JJOPH ITpeHeOperBaHe TOYHO Ha TAKWBA IMTPOSKTH T10 BCE OITIE
JeicTBaluTe Mexanu3Mu, Hanp. Ha @oup ,,Hayunu nzcnensanus®.
CuntaMm 4e aKkIeHTHT B U3CIEIBaHUATA, Pa3pabOTKHUTE, EKCIIEPUMEHTUPA-
HETO U MPUJIaraHeTO Ha MHOBATUBHHU MOAXOAN U CUCTEMH B aKaJeMUIHOTO
obOydeHue ciieqiBa 1a C€ HACOYH MPSIKO KbM IOBHINIABAHE HA KAYE€CTBOTO U
eexTuBHOCTTA. 3a IeNITa MOXE Ja C€ M3MOJ3Ba MPEIOKeHATa KOHIIETI-
TyaJlHa BH3USA C EKCIUIUIIUTHO OYCPTAaHUTE CHITHOCTHU XapaKTEPUCTHKH
1 0cOOEHHOCTH Ha KauyeCTBEHOTO U e()eKTUBHO oOydeHne. MIMeHHO TICHO
00BBP3aHOTO pasIVIeKJaHe Ha KaueCTBO U €(EKTHBHOCT € HAyYHUS Bb3-
e, KOWTO MOXeE J1a IaJie HacOKa 3a MOCTEIICHHO Ch3/laBaHe Ha e(puKacHU
CTPYKTYPH 32 BETPEILICH KOHTPOJI U YIIPaBJICHUE Ha KAYECTBOTO U €(DEKTUB-
HOCTTa Ha OOyYCHUETO B MEAUIIMHCKATE YHUBEPCUTETH U (HaKyITETH.
Pa3Burara koHIENTyadHa BH3HS CHC CHCTEMaTa OT MHAMKATOPH, pasIpe-
JISJICHU B YETUPH OCHOBHU IPYIIH MOXKE Ja TIOCITYKH 32 Ch3/]aBaHe Ha BbT-
pELIHO OpraHu3allMOHHA CHUCTEMA 33 KOHTPOJ U YIIPaBJiIeHUE HA KaY€CTBOTO
1 e(DeKTUBHOCTTA Ha OOYYCHUETO. MEXaHU3bM 3a BHTPEIIHO WHCTHUTYIIH-
OHaJICH KOHTPOJI U YIIPaBJICHUE HA KA4eCTBOTO M €(DEKTUBHOCTTA Ha IMPO-
BEeXIaHN OOyUYeHHUS B CHCTEMAaTa Ha BHCIIETO MEIUIIMHCKO OOpa3oBaHUE.
HamreHO ch3HaBaM CIIOKHOCTTa Ha 3aJadara 3a OpraHH3HpPaHETO Ha CH-
cTeMara 3a BbTPEITHOMHCTUTYIIMOHAIEH KOHTPOJI U YIIpaBlieHHE, KaKTo U
HEOOXOMMOCTTa OT BPEMe 32 HEHHOTO ISUIOCTHO peallu3upaHe.

C pa3paboTkara ¢ ouepraHa peajiHa Bb3MOXKHOCT MO-OTPAaHHUYEHO, HO ChIIIO
TaKa JICHCTBEHO U MOJIC3HO OIICHSIBAaHE Ha KAY€CTBOTO U epeKTUBHOCTTA. TO
€ CBBP3aHO C MPEIJIOKEHUS HHCTPEMEHTAPUYM 32 OIIPEACIITHEe Ha HUBOTO
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Ha YIOBIETBOPEHOCT OT 00yueHunero. THCTpyMeHTapuyMBbT € 4acT OT Ob-
Jlenara CUCTeMa 3a BbTPEIIHOMHCTUTYHIMOHAJIEH KOHTPOJI U YIIPaBJICHUE U
BKJIIOYBA JIBA BBIIPOCHUKA, PEUTHUHIOBa CXeMa 3a OINpe/IeiiHe HAa HUBOTO Ha
VIOBIETBOPEHOCTTA, KAKTO U (hOPMYJISIp 33 OTYUTAHE HA PE3YJITATHUTE.

Bce ome orpaHnueHOTO €KCIIEpUMEHTAIHO M3IOJI3BaHE HAa MHCTPYMEH-
TapuyMa BBHB BOJICHH OT aBTOpa KypcoBe 3a OOyUeHHE Ha MEIUITMHCKHU
cectpu B MeaunuHCKUS (PaxKylITeT BCE MaK MO3BOJSABA J1a ce 000CHOBE
B OTpPaHMYEHA CTENEH MOCTUTHATOTO HUBO HA CHOTBETHUS aKaJIeMHUYEH
KypC IO CBHIIECTBEHHU 3a Ka4eCTBOTO U €()eKTHUBHOCTTA MTOKA3ATENH, KAKTO
U J1a c€ KOMEHTHpPAT HETOBHUTE XapaKTEPUCTUKHU U OMIMU 32 UHOBATUBHO
pa3BuUTHE.

B 3axmroueHwne ciieBa 1a ce€ MOCOYH Y€ OCTUTHATOTO JI0 TYK Cb31aBa OCHO-

Ba C JOIIBJIHUTENHA H3CIIe0BaTeICKa JEHHOCT (€BEHTYaJIHO B PAMKUTE HA HAay4YeH
MIPOEKT) € KOATO Jla C€ Pa3BHE peaHa MHOBATHUBHA MPAKTHUKA 32 PEUTUHIOBO Kia-
cUpaHe Ha MpoBEeKAaHuTe B MeauuuHcKus GakyliTeT akaIeMUYHH KypCcOBE U 3a
MOBHIIABaHE HA TAXHOTO KAUY€CTBO M €()EKTHBHOCT.
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NPUJIOKEHUA

MMPUJIOKEHHUE 1
CODUICKU YHUBEPCUTET ,,CB. KIMMEHT OXPUCKU*

MEJNINHCKU PAKVIITET

CTYJEHTCKM BBHIIPOCHHUK

1.KakBu 0s1xa Bamure oyakBaHus KbM 00y4eHuero?

B bbbkt h e bRt e bt b st b et s s eae e
B bbb Rt h s s e a et b ekt nen et en s
B ekt h et h b st a et b et sttt en s
2.J10K0JIKO €Te ChIVIaCeH/Ha ¢ TBbpACHUATA? /OT1éenexere ¢ X B KBapaTieTo MO U30paHus
otrosop!/
2.1.I1poBeeHOTO 00y4eHHe OTTOBOPY HA OYAKBAHHATA MH.
Hanbano Cobriacen/ Ymepeno Ymepeno Hecbriacen/ Hanbano
chIJIaceH/Ha Ha ChIJIACEH/HA | HEChIVIACEH/HA Ha HeChbIVIaCeH/Ha
6 5 4 3 2 1
O m O m O O

Mons, o6ocHoBeTe oTroBOpa cu!

2.2.1IpenogaBaHeTo Gellle HA BUCOKO HUBO M MOJIE3HO 32 MOETO ayTUTOPHO YUEHE.

Hanbino Cobriacen/ Ymepeno ‘Ymepeno Hecbriaacen/ Hanbano
CchbIJIAaCeH/Ha Ha ChIVIACEH/HA | HeChIVIaCeH/Ha Ha HeChIJIaCeH/Ha
6 5 4 3 2 1
O m] O m] m] O

Mors, 060ocHOBeTe OTroBOpa cu!

2.3.IMCTAHITMOHHOTO MOJI3BAHE HA €ICKTPOHHA OMONMOTEKa MOMOrHA HA U3BHHAYAUTOPHOTO MU
y4eHe.

Hanbano | Chriacen/ Ymepeno ‘Ymepeno Hecnriaacen/ Hanbano
chbIJIaCeH/Ha Ha chIVIaCEH/HA | HeChIJIaCeH/Ha Ha HeChIJIaCeH/Ha
6 5 4 3 2 1
m] ] m] ] ] m]

Mors1, 060cHOBeTe OTroBOpa cu!




2.4.Y4yeHeTo MH ChOTBETCTBAIIIC HAITBJIHO HA HUBOTO HA npenogaBaHeTo.

Hanbano Cobriaacen/ Ymepeno ‘YmepeHo Hecbriacen/ Hanbano
ChIJIACEH/HA Ha ChIVIACEH/HA | HECHIIACEH/HA Ha HECBIIACEH/HA
6 5 4 3 2 1
O O O O O O

Mons, o6ocHoBeTe oTroBopa cu!

2.5.I1puo6uTHTE 3HAHUSI, yMEHUSI H KOMIIETEHTHOCT OT 00y'4€eHHeTO I1e MU OBbJaT OT HoJI3a.

Hanbano Cobriaacen/ Ymepeno Ymepeno Hecbriacen/ Hanbano
ChIJIACEH/HA Ha ChIVIACEH/HA | HECHIIACEH/HA Ha HECHIJIACEH/HA
6 5 4 3 2 1
O O O O O O

Mons, o6ocHoBeTe oTroBopa cu!

3.Kaksu ca Bammnre npemioxesus 3a 00yuyeHueTo?
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MMPUJIOKEHMUE 2
CODUICKU YHUBEPCUTET ,,CB. KJIIMMEHT OXPUJICKU“

MEJUIMHCKU DPAKVIITET

BBIIPOCHUK 34 IIPEIIO/ABATEJIA

1.Kaksu 0s1xa Bamure ouaxganus 3a 00yyeHuero?

2.JI0KOJIKO CTe cheracer/Ha ¢ TBbpAeHusITa? /Ot6enexere ¢ X B KBagpaTyeTo MO M30paHUs

otrosop!/
2.1.1IpoBeeHOTO 00yUeHNe OTTOBOPH HATBIIHO HA OYAKBAHHATA MU.
Hambiano Ymepeno ‘Ymepeno Hanbiano
cbiiacen/Ha | ChIiiaceH/Ha | cbriiaceH/Ha | HecbIiiacen/Ha | Hecbriiacen/Ha | HechbIvIaceH/Ha
6 5 4 3 2 1
m] m] ] m] O m]

Mornsi, ob6ocnogeme otroBopa cu!

2.2. Ay,[LI/ITOpHOTO yuene Oelre Ha BUCOKO HUBO U YCneurHo mnapTHUpanie Ha MO€To IpernoaaBaHe.

HansbHo ‘Ymepeno Ymepeno Hanbano
cpriiaced/Ha | CbriiaceH/Ha | cbriiaceH/Ha | HecbIiiaceH/Ha | HecbriiaceH/Ha | HechbIVIaceH/Ha
6 5 4 3 2 1
O O m] O O O

Mors, o6ocrnogeme otroBOpa cu!

2.3. I/IBB’I:HayI[I/ITOpHOTO YueHe u3M0JI3Ba MbJIHOUECHHO Ch3JaICHUTE OT NMpenogaBaHETO yqeﬁlm

pecypcu.
HanbaHo ‘YmepeHo Ymepeno Hanbano
cbriiaceH/Ha | CbriiaceH/Ha | cbIviaceH/Ha | HecbIiiaceH/Ha | HechIiiaceH/Ha | HechbIVIaceH/Ha
6 5 4 3 2 1
O O O O O O

Mornsi, 06ocnogeme otroBopa cu!
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Ha YYE€HETO.

2.4.IIpenogaBaHeTo MH (ayJUTOPHO M HW3BHHAYIUTOPHO) CHOTBETCTBAIIE HAIBJIHO HA HUBOTO

Hanbano Ymepeno ‘Ymepeno Hanbano
cbiaced/Ha | Cbriiacen/Ha | cbIviaceH/Ha | HecbIviaceH/Ha | HechIiiaceH/Ha | HechbIVIaceH/Ha
6 5 4 3 2 1
m] m] ] m] O m]

Mousi, 060cnoseme otroBopa cu!

2.5.Hpnu06nTnTe 3HAHMSA, YMEHHSI H KOMIIETEHTHOCT I11€ 6’I>HaT IIOJIC3HU Ha O6y‘IaBaHI/ITe.

Hanbano Ymepeno ‘Ymepeno Hanbano
cbiaced/Ha | Cobriiacen/Ha | coriiacen/Ha | HecbriiaceH/Ha | Hecbriiacen/Ha | HecbIsIaceH/Ha
6 5 4 3 2 1
m] m] ] m] O m]

Mons, o6ocnoseme orroBopa cu!
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MMPUJIOKEHMUE 3
PEMTUHIOBA CXEMA

PefiTuHT Ha Kypca B TOUKH U B OaTHa OICHKA

(Maxcumanen 6poit Toukn — 30, MuHnManeH 6poii Touku — 5, Makcumainen 6ain — 6, Mu-
HUMaJIeH Oai — 1)

Huga: Bpoii Touku OueHka ¢ 1ymu Hudposa onenka
m [IspBOHUBO — 5T, Mnoeo nucka ctenier Ha yaoBnetBopeHocT (Oyenxa — 1)

m Bropo HuBo — o1 6 1o 10T., Hucka creneH Ha ynoinerBopeHocT (Oyenxu — 1.2,1.4,1.6,1.8,2)

m Tpero HuBo — ot 11 g0 151, Craba crenen Ha ynoBnetBopeHocT (Oyenxu — 2.2,2.4,2.6,2.8,3)

m [leto HuBO — 0T 21 110 25T., Bucoka cteneH Ha ynonetBopeHocT  (Oyenxu — 4.2,4.4,4.6,4.8,5)

m [lecto HEBO — 0T 26 10 30T, MH0o20 6ucoKka cTeneH Ha ynoBieTBopeHocT (Oyenku — 5.2,5.4,5.6,
5.8,6)

Huousudyannama yughposa ouenka 3a ynoBJIeTBOPESHOCT ce TOMyYaBa KaTo CyMara OT ChOpPaHHUTE TOY-
KH ce pa3zienu Ha 5 (T.e. Ha Oposi Ha JIa/ICHUTE OIICHKU BbB BTOPHS CEKTOP Ha CTYACHTCKHUS BBIIPOCHUK.

Cpeonama yughposa oyenka Ha yIoBICTBOPEHOCTTA B Kypca Ce MOTy4aBa Karo CyMara OT WHAWBUILY-
AJTHH OIIEHKH CE pa3/eiu Ha Oposi Ha BHIIPOCHHIIKTE.

Cpeonama wughposa oyenka ce CbrOCTaBs C UHOUGUOYATIHAMA YUPPOBA OYeHKA HA YIOBIETBOpE-
HOCTTa Ha npenonasarenst. HopMaiHo e Te Ja ca CXOJHU WK WACHTUYHH.

Ha 6a3a monydyeHus pe3ynTar KypehbT ce KJIacHpa, KaKTo CIIe/Ba:

m B mepBo — Tpeto HUBO (C omeHKa oT 1 10 3) — npobnemHu Kypcose ¢ HUCHK pelimuHe, U3UCK8auu
cheyuanto BHUMAanue U OCHOBHO npepabomeaare.

m B yerBbpTO HUBO (C OLEHKA OT 3.2 10 4) — pymunHO npogexcoanu Kypcoge ¢ 000vbp pelmume,
UBUCKSAUU MEPKU 30 00PA3BUSAHE U YCLELPUEHCMEAHE 6 PAZIUYHY OMHOWEHUS, 8 CbOMEEMCMEUe ¢
0YAKEAHUAMA U NPEOTONCEHUAMA HA CIMYOEHMUme U Ha Npenooasamers.

m [leto — mrecto HUBO (0T 4.2 10 6) — KYpCoge ¢ BUCOK petimuHe, KOUMO MO2am 0a ce pasnpocmpa-
HABAM KAMO UHOBAMUSHU NPAKMUKU, KAMO U 0a Ce aKmyanu3upam u yCb8bpuleHCmeanm & Cbomeem-
cmeue ¢ OUHAMUKAmMa Ha YCio8UaAma U USUCKEAHUAMA HA aKA0eMUyHOmo odyueHue.
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NNPUJIOXKEHME 4

PEUTUHT

Ha aKaJleMUYHMsI Kypc 1o ,,] [pyanung u metonuka Ha oOyueHHeTo
¢ DakaJaBpH, CIENHATHOCT ,,MeauIHCcKa cectpa®, akagemuuna 201415 r., mspBu Kypc,
BTOPU CEMeCThP.
Msicto Ha mpoBekaHe Ha npouenypara: Meguuuncku gakyarer Ha ,,CY C. Kiiument Oxpuackn
IIpenonasaren: aou. A-p Yasnap Karancku

OuneHkaTra Ha HUBOTO HA YI0OBJIETBOPEHOCT Ha CTYICHTHTE OT O0y4eHHETO e NMOCTABeHa Ha 0a3a
pe3yJrarure ot 17 KOPEKTHO MOITBJIHEHH BHITPOCHHKA.

Peimunzem na Kypca € OIp€CiI€H, KaKTO CJIeABa:

TABJHUIOA
Haopanu Touku bajana oueHka
Maxkcumanen 6poit Touxu — 30 Maxkcumanes 6an — 6
Munumanen Opoit Toukn  — 5 Munnmanes 6an — 1

HuBa Bpoii Toukn OueHka ¢ AyMu Ouenka ¢ uugpu Bpoii orroBopuaun

m [IspBO HUBO — 5T, Mnoeo nucka crenien Ha ynosneTBopeHocT (1) 0)
m Bropo HuBo — ot 6 1o 101, Hucka crenen Ha ynosnerBopenoct (1.2,1.4,1.6,1.8,2) 0)
m Tpero HuBO — ot 11 10 15T, Craba crenen Ha yaoBneTBopeHocT (2.2,2.4,2.6,2.8,3) 0)

Kowmenrap: (ITpu ouenka ot 1 1o 3) Ilpobremuu Kypcoge ¢ HUCHK pelimune, U3UCKEAWU CREYUATHO GHU-
MaHue, 0CHOBHO Npepabomeane wiu 0a OMnAOHAam.

m YerBbpT0 HUBO —OT 16 110 20T., Cpeona crener Ha ynosieTBopeHoct (3.2,3.4,3.6,3.8,4) 0)

KomenTap: (ITpu orierka ot 3.2 10 4) Pymunno nposexcoanu Kypcoge ¢ 000bp pelimune, U3UcKeauju
MEpKU 3a 00pA36UBaHe U YCbEbPUIEHCIMBAHE 8 PASTUYHU OMHOWEHUS, 8 CbOMBEMCMBUE C 04AKBAHUAMA
U NPEONOJICEHUSMA HA CHYOeHmume.

m [leto HuBO — 0T 21 110 25T., Bucoxa crenex Ha ynosneTBopeHocT (4.2,4.4,4.6,4.8,5) 2)
m ecto HuBo — ot 26 10 301., MHoeo 6ucoxa cTeneH Ha ynosneTBopeHocT ( 5.2,5.4,5.6,5.8,6)  (15)

Komenrap: (ITpu onienka ot 4.20 0o 6) Kypcose ¢ 6ucok petimune, KOumo ca UHOBAMUBHU, CbOMEen-
cmeam Ha pazyMHUmMe OYaKaHusi HA CMYOeHmume U MO2am YCHewHo 0d ce paseuean 8 CbOmeem-
cmeue ¢ gv3npuemume om npenooagameis CnyOeHmcKu nPeodoNCeHUs.



Hnousudyannama yugposa oyenka 3a yioBIeTBOPEHOCT ce MOTy4YaBa KaTo CyMara OT ChOpaHHUTE TOY-
KU ce pa3zieiu Ha 5 (T.e. Ha Oposi Ha JaICHUTE OLICHKH BbB BTOPHS CEKTOp Ha CTYJEHTCKHUS BHIPOCHHK.
B cnydas ca nmomyuyenu cnenHute oueHku: 5.8 —=30p., 5.6 —=76p., 5.4 —30p., 5.2 —20p., 5 —20p.

Cpeonama yugposa oyenka ce 1olydaBa Kato cyMara OT HHIWBHYaJTHU OIICHKH CE Pa3/IeNy Ha Opost
Ha BeIpocHuImTe. B cydas: 93.2 pasneneno Ha 6post Ha BeIpocHUIUTE — 17 € paBHO Ha 5.4
OneHkara Ha Y10BJIeTBOPEHOCT Ha IIPENoAaBaTeis oT Kypcea e 26 T. (5.2), T.e. T € cXOIHa ¢ TopHaTa
OLICHKA.

Kpaen pesynrar ot mpoBeieHaTa mpomeaypa:

m Perucrpupana ¢ MHOTO BHCOKA CTelleH Ha YIOBJIETBOPEHOCT Ha cTyaeHTHTe. [IpoBeneHu-
a1 kype nonaja B lllecro HuBo Ha pelitunroBara cxema (ot 5.20 1o 6) Ilonssa ce ¢ sucox pelimune,
UHOBAMUBEH €, CLbOMBEMCMEA HA OYAKEAHUAMA HA CIYOeHmume U MOXce YCHeuHo 0d ce pa3eusa 6
cvomeememeue ¢ OUHAMUKAMA HA YCL08UAMA U USUCKBAHUAMA HA AKAOEMUYHOMO 0OyueHue.

Hara: 15. 06. 2015t
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ONSET OF HAEMOCHROMATOSIS WITH LEFT
VENTRICULAR FAILURE AND MULTISYSTEM
INVOLVEMENT

IVA GASHAROVA*, MARIA RADKOVA, JANET GERGELCHEVA,
GERGANA LAZAROVA, PROF. TEMENUGA DONOVA,

Department of Cardiology, University Hospital “Lozenetz”, Medical Faculty
Sofia University “St. Kliment Ohridski” Sofia

Hsa I'awaposa, Mapus Paokosa, Kanem [ 'epeenuesa, I epeana Jlazaposa, Temenyea JJono-
6a KIIMHAYEH CJIYYAU HA XEMOXPOMATO3A C U35IBA HA OCTPA JIEBOCTPAH-
HA 3ACTOMHA CBHPIEYHA HEJJOCTATHUHOCT U ITOJIMOPTAHHO 3ACSTAHE

[Ipencrass ce 40 roguiHa manyueHTKa C MPOSBU HA OCTPa JIEBOCTPAaHHA 3aCTOWHA Chp/ICU-
Ha HelocTaTbyHOCT. 1o Bpeme Ha AMarHOCTUYHUS IPOIEC ¢ OTKPUBA MOJIMOPTAHHO 3acsAraHe
¢ AuaTupaHa JsgBa KaMmepa, Xxernaromeranus (0e3 Oenes3u Ha UPo3a), HOBOOTKPUT 3aXapeH AU-
a0eT, XUIIOrOHAIU3bM M3pa3eH C PaHHAa MEHOIAy3a, KOXHU IMUIMEHTAlUy, OOJIKU 10 CTaBUTE
C apTPO3HU U3MEHEHUs, KaKTO M penulia JJadOpaTOpHU OTKJIOHEHHUS: BUCOKH HUBA Ha CEPYMHO
Kens30 U (PepUTHH, BUCOKO TpaHCchepruHOBO Hacwuiane. OO0cepBupa ce xemoxpomarosa.Brmo-
CIIEZICTBUE JMAarHO3aTa ce MOTBbpkAaBa uype3 MPU Ha uepeH apoO, ¢ JaHHU 32 MHOXXECTBEHH
OTHHINA OT JKeJIE3HH Aena. MHOKapabT ce 3acara caMmo B 15 % oT ciydaurte ¢ XeMOXpoMarosa u
001uaiiHO IbPBUTE KIMHUYIHYU O€JIe3U ca XeaTOMErasys U HOBUILIEHU CTOMHOCTH Ha TPaHCaMU-
Hasute. B ciryyas nanueHTKara ce npeacTaps ¢ IPOsBU Ha OCTpa 3aCTOHHA ChpJeYHa HEAOCTa-
THYHOCT, MUMUKPHPAHKN BUPYCEH MUOKApPAUT, B KOHTEKCTa Ha BUPYCHA MH(PEKINS C KalUTUIIa,
OOJIKHU B I'BPIIOTO, XpEMa, MUAIITHH U arpanruu. CKopo ciex KaTo AuarHosara Oelre noctaBeHa u
IIPABHJIHOTO JICUCHHUE C €XKECCIMUIHU KPBBOIyCKaHUs O¢ 3aIll0YHAaTO, MAllMEeHTKaTa ce IMogoopu
3HauuTeNnHO. [IpeacTaBeHUAT Ciiydail MOXKe 1a IOMOTHE B Pa3MO3HABAHETO HA Pa3IMuHUTE Ma-
HupecTanul Ha XeMOXpOMAaTo3ara, KosiTO € €1Ha OT Hall-4eCTUTE HacIECTBEHU 3a00IIIBaHUs.

* For contacts: Iva Gasharova, MD Department of Cardiology, University Hospital
“Lozenetz”, Sofia, Koziak 1, 1000 Sofia, Bulgaria
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KirouoBu AYMH: XECMOXpOMaTo3a, 0OCTpa Cbp/iIcUHAa HEAOCTAThYHOCT, I'bTUILA Ha JUAarHo3a
H JICHCHUC

A patient presented with acute left ventricular failure. During the diagnostic process,
multisystem involvement was revealed with: dilatated left ventricule, hepatomegaly, without signs
of cirrhosis, onset of diabetes mellitus, hypogonadysm, express with early amenorrhoea, skin
pigmentations, arthalgias, connected with high iron and ferritin levels, high transferin saturation.
Thereafter the diagnosis was confirmed with MRI of the liver, showed multifocal iron depots.

Involvement of the myocardium is only in the 15% of the patients with haemochromatosis,
and usually the first clinical feature is hepatomegaly with elevated transaminases levels. ( The
patient reported here presented with acute congestive heart failure mimicking viral myocarditis
in the context of viral infection with coughing, sore throat, rhinitis, myalgias and arthralgias.
Soon after the diagnosis was determined and proper treatment with weekly phlebotomy was
initiate the patient improved significantly. The presentation of this case may aid others in
recongnizing the varied manifestation of the haemochromatosis, which is one of the mostly seen
inherited disorders.

Key words: haemochromatosis, acute heart failure, pathways for diagnosis and treatment

A 40 —years-old woman, working as a forester, was admitted to the Cardiology
department of University hospital “Lozenetz”, Sofia, Bulgaria, on November 4,
2008, with a one week history of early fatigue after small exertions, physical and
nocturnal dyspnea, leading to orthopnea, tightening in the throat, arthralgias, stiffness
and swellings especially at I and III metacarpofalangeal joints, myalgias. For these
complaints she was treated with antibiotic therapy without any improvement. She
was in amenorrhoea from 5 years. She denied any contact with infected people or
animals, nor bites from insects, no traveling abroad.

On physical examination: shehad 36.6 C degrees. Her skinhad hyper pigmentations
on the extensors side of the fingers of upper and lower extremities / fig.1/

Fig. 1. Showed the hyper pigmentations of the fingers
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She was in moderate respiratory distress, hardly took lying position, rales in
the pulmonary bases. Blood preassure was 110/80, pulse 80 per min, a holosystolic
murmur 3/6 was presented with irradiation to the axilla. There weren’t any hepato-
ot splenomegaly. No lower extermities edema .

The initial laboratory data included: normal blood cell count, differential and
an erythrocyte sedimentation rate, high CRP 35 mg/l, in the biochemistry — high
blood sugar levels- 14.9mmol/l, high billirubin levels — total 80, direct 15.2 mmol/l,
, high iron levels 43.4 umol/l, low TIBC 44.3 umol/l, high ferritin > 1000ng/ml,
tranferin saturation 89%. Other blood chemistry and also thyroid hormones, AST,
RF were in normal range and most of all the transaminases were normal too. All
microbiogical cultures gave negative results.

The ECG was with monofocal ventricular extrasystoles and negative T waves
in V1-V6.

The chest X ray showed hydrothorax in both sides of the lungs, with interstitial
edema.

The Echocardiography showed enlarged left ventricle: ESD 47mm, EDD
56mm, and dilatated right ventricle: EDD 33mm, diffuse hypokinesis, low ejection
fraction 33%, severe mitral regurgitation with fibrosed leaflets and dilatated ring,
mild functional tricuspidal regurgitation, minimal pericardial effusion, pulmonary
hypertension 45SmmHg

On the X ray of her upper
extremities  osteoporosis  and
osteoarthrosis at the II and III
metacarpofalangeal joints

On the second day of her
hospital stay a selective coronary
arteriography, left ventriculography
and right cardiac catheterization

J 1R ﬁ o S were performed. The coronary
e { Hegrel  Mavben Mue  Seeral .} . .

];'; VA \/ r— s m o omon arteries were without any stenoses.
ii - TR Aenites o o "~ " .

AN f : Goea Wi ® R There were mild pulmonary
- {, " .- Frrwnnae k) L "

o e 18 hypertension 45/25 mean 35,
high teledyastolic pressure in both

ventricles, in the right — 20 mm Hg
and in the left - 30mmHg/ fig.2/

Fig. 2. The results of the cardiac
catheterization with ventriculography
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The ultrasound diagnosis of the abdominal organs showed severe hepatic
steatosis with no signs of cirrhosis.

The MRI of the abdominal organs revealed diffuse haemosiderin depots in the
liver. (2,8,9)

The MRI of the heart also clearly showed the same depots in the myocardium.
/Fig.3/

Fig. 3. MRI of the heart of the patient in two projections

Genetic investigation for HFE / Cys 282 X and His 63G / were the last proof
to ensure in the right diagnosis — heamochromatosis.( 1,19,20).

Treatment with every week phlebotomy under supervision of gastroenterologist
was performed for 6 months along with anticongestive therapy and the patient was
readmitted in the hospital.

She was noticeably improved. No any complaints. No physical signs for
heart failure, no rales in her lungs, no holosystolic murmur, no hepatomegaly, nor
peripheral edema.

From the laboratory findings only high blood sugar levels 9,.2 mmol/l , high
iron levels 48.6 umol/l and high ferritin levels >1000ng/ml were pathological. The
others were in normal ranges.

The ECG was without any repolarization changes.

The echocardiography showed normal proportions of the heart chambers, no
kinetic disorders, ejection fraction 45 %, mild mitral regurgitation, no pulmonary
hypertension- 25 mmHg.
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The abdominal ultrasound showed mild steatosis of the liver.
The MRI of the heart also depicted improved cardiac function.

The patient was discharged from the hospital with the same treatment and also
antidiabetic medicine was added to her scheme.

DISCUSSION:

HFE associated Haemochromatosis, also called Celtic curse is among the
most common inherited disease in USA, the most common genetic liver disorder
in Europe, and the most common autosomal recessive disorder known in humans
(7,8,9,13,14,18). Although how HFE regulates iron homeostasis is still unknown,
the disease appears to result from a loss of HFE function (5,10). The mutation
in 83% of the cases of HH is a single base change that converts Cys 260 to Tyr
(C260Y) (10). However the expression of the disease is rare and is modified by
several factors- alcohol consumption, iron intake, blood donation, ect (8,11,22).
In Bulgaria this case is one of the 5 idiopatic hemochromatosis diagnosed and
properly treat.(2)

The disease refers to progressive iron overload, leading to fibrosis and
multiorgan failure (3,7,13,14,19). Cirrhosis of the liver, diabetes mellitus, arthritis,
cardiomyopathy and hypogonadotropic hypogonadism are the major clinical
manifestation (3,7,13,14,19,22). Also skin pigmentation reffered as bronzing as a
result from increased melanin and iron in the dermis. And arthritis of the II and
IIT metacarpofalangeal joints. But usually the onset of the disease is with liver
cirrhosis, 95 % of the patient have hepatomegaly, high levels of transaminases and
in only 15 % of the patients have cardiomyopathy. (3,7,11,12,17,19)

This case is interesting because it reveals mainly by symtomps of heart failure,
on the base of dilatated cardiomyopathy also in the context of viral infection and
the etiology of these symtomps wasn’t obvious. (12,17) Most of all the symptoms
disappear thoroughly only 6 months after the proper treatment(1,2,7,17,18).

In concusion the patients with hemohromatosis aren’t common in the cardiology
department and this case can help the physicians to reveal the disease in the early
stage, diagnose it easily, treat it properly and dramatically improve the prognosis
and quality of life for their patients.

It is useful to investigate the levels of serum iron in patients with dilatated
cardiomyopathy, which is with unclear etiology and if there are clues for
hemochromatosis, the MRI of the heart and liver can verify the diagnosis if there is
no possibility for liver biopsy (4,5,9,15,16,20,21).
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KARINA BLAGOEVA QUESTIONERS INVESTIGATIONS ON THE STYLE AND
LEADERSHIP IN HOSPITAL MANAGEMENT

In the leadership theory and practice the styles of management and the leadership approaches
are one of the most discussed fields. This current topic is extremely important for the overall
management of the health institutions, especially now in the dynamic position in which are
involved and with all of the challenges that they should stand up. Although the extreme number
of publications and discussions regarding this issue, the problem remains incomplete and there
is still a lot to say, especially regarding the healthcare system

The purpose of the study is to give a brief statement of the main points and to determine the
skills that an excellent manager should have. He should estimate all of the important moments
and should be a leader, who motivate his employees. He should be well-organized, with the right
behavior and organizational culture and meanwhile he should guide successfully. He should
submit the right approaches during different situations at work, should find the right qualities
as a general manager, appreciated by his employees and the methods that will stimulate their
effective work during every single case of the everyday practice.

The values, the meaning and the importance of the management, change for the companies,
as well as for the personality of the leader. We are not talking about some kind of evolution in
any technology, machine or software, neither of the increasing of the speed, we are talking about
a revolution of the concept of managing.

* 3a konmaxmu: n-p Kapuna bnaroera, am, Kinnauka o Berpemiau 6onect, YHUBEpCH-
TeTcka OonHuNa ,,JIo3erelr, e-mail: karin_blagoeva.89@abv.bg
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B ympaBieHckara TeopHs ¥ IPaKTHKa CTHIOBETE HA MEHUKMBHT U JIAAEPCKUTE TTOIXOTU
ca e/IHY OT YeCTO AUCKYTHpaHHUTe obnacTu. Temara O€3CMOPHO € U3KITIOUMTEITHO BaXKHA U aKTy-
aJlHa 3a [PUIOCTHOTO YIIPABJICHUE HA 3IPABHUTE 3aBEJCHUS C OIJIe]] JMHAMHUYHOTO ChCTOSHUE, B
KOETO C€ HAMHUPAT U IPEAN3BUKATEIICTBATA MIPe/ TsX. [IpoCieasBaHeTo Ha TUTeparypara moKas-
Ba, Ye HE3aBHCUMO OT rojieMHs Opoi myOIMKanyy B 00JacTTa, TO31 MpoOIeM OcTaBa HeM3sICHEH
ISUIOCTHO, KOHKPETHO B 37paBeola3HaTa CHCTeMa.

IMeaTa Ha MPOyYBaHETO € Ja ce 000OUIAT MPUHIIUIUTE U KadecTBaTa Ha MEHUKbpa-
JIHJep, KOWTO yCIsiBa ]a OLICHH Ka4eCTBEHO BCUYKHU CHIICCTBEHHA MOMEHTH, 13 ObJe PHKOBO-
JIATEN, KOMTO YCIIsiBa Ja MOTHBHPA CIYKUTEIHUTE CH, JIa IIPUTEKABa TOYHOTO OPraHU3AMHOHHO
MOBEICHNE U OpPraHU3allMOHHA KYIITypa M ChIIEBPEMEHHO JIa YIIpaBIsiBa ycnemHo. Ja mpeacra-
BH KOH Ca [IPABUIHHUTE IOAXOAHU B Pa3INYHHUTE CUTYALUH 110 BpeMe Ha paboTa, KauecTBara, Kou-
TO CIYXHUTCIHUTEC LIEHAT B CBOUTC PBKOBOAUTEIN, METOAUTEC, KOUTO I' CTUMYJIUpAT Ja pa6OTﬂT
M0-¢()EeKTUBHO B OTICITHUTE CUTYAIllUH OT €XKEIHEBHATA MPAKTHKA.

ITpoMeHSAT ce NEHHOCTUTE, CMUCHIBT U 3HAYCHUETO Ha YMPABICHUETO KAKTO 33 OpraHu-
3al[MUTE, TaKa M 33 OTICIHUTE JIMYHOCTH: TOBA HE € PEBONIONUS B TEXHOIOTHATA, MAIIUHHUTE,
TexHHKara, codTyepa Wiu Obp3WHATA M CKOPOCTTa, TOBA € PEBOIIOLHUS HA KOHLCMIHUTE 33
yIpaBICHHUE.

BbBEJIEHHE

EdexTnBHOCTTa Ha YIPaBICHUETO HA €IHO 3/[PaBHO 3aBEICHUE OTpa3siBa B3a-
HMMOBPB3KaTa MEXKIY IOCTABSHUTE YITPABJICHCKH IIEJTH, ChIIECTBYBAIUTE YCIOBHS,
e(eKTUTE OT JEHHOCTTA HA yIIPABISIBaHUS CyOEKT, KpailHUTE PE3yITaT! HA OpTaHH-
3alUATa U U3Pa3X0ABaHUTE PECYPCH.

E(beKTI/IBHOCTTa € €AHO OT OCHOBHHUTC OILICHBYHU IOHATUA Ha YIPABJICHUC-
T0. TSI € CJIOKHO MOHSATHE, KOETO Ce OIpeessi OT MHOXecTBO (akropu. OcHOBHA
¢durypa 3a eeKTHBHOCTTA Ha paboTaTa B €IHO 3IPAaBHOTO 3aBEICHUE € POJIATA Ha
MEHHJDKBPA.

MeHHDKMBHTBT € U3KYCTBOTO Ja C€ TIOCTHTHE e(DeKTHUBHO (PYHKIIMOHHPAHE Ha
yIpaBiisiBAaHATa CUCTEMa UMEHHO B YCJIOBHATA Ha OrpaHHYeHU pecypcu. CTUIBT Ha
MCHUKbpa OTpassdaBa UAJIOCTHUA MY IMOAXOA, TUIIMYHOTO MY IMMOBEACHNUE U OTHOLIC-
HUE KbM MMOJUMHEHUTE B IIPOLIECa Ha B3EMaHe Ha PEIICHHS U YIIPABICHUETO Ha BIIACT.

METOJIUKA HA ITPOYYBAHETO

3a eMIUPUYHOTO M3CIEBAHE € MPUIIOKEH COIMOJIOTHYECKH METO Ha 0aza
aHkKeTa. AHKeTaTa Oelle poBe/IeHa B IIICMEH BHJI B HSAKOJIKO 3[PaBHU 3aBe/ICHUS
B p. Codust — n3dpanu Ha ciaydyaeH npuHIUI. [IpoydBaHeTo e mpoBeneHO B aHO-
HuMHa dopMma. Bernpocurte B aHkerara ca n30paHu Ha Oa3ara Ha Beue 3a0elsi3aHu
npoOIeMu OT IUTepaTypHHst 0030p.

bsxa aHkeTHpaHu CTO YOBeKa B MET 3paBHU 3aBefeHus: [leTnecer u neser, ot
KOWTO — MB)X€ U YETHPUIECET U €IFH — JKeHH. B aHkeTaTa y4acTBaxa CIyKUTEIH B
pa3nu4Ha Bh3pacToBa Tpyna. lleTmeceT u miect oT aHKETHpPAHWTE ca Ha BB3PacT OT
JIBAJIECET JI0 YETHPHIECET roAWHH. UeTHpHIeCeT OT 3alIUTaHNTE Ha BB3PACT OT YeTH-
pHUIeceT A0 MIECTAECCET FOANHN M OCTaHAJIUTE ca Ha Bb3PACT HaJl IIECTAECET TOANHM.
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W3cnenBaneTo ce mpoBesie B IByceAMHUYEH epuo. B aHkeTara 0sxa BKITIOUe-
HU €MHAECET BhIPOCa M0 YeTUPU 000COOCHU TONTEMHU:

1) KauectBa

2) Ilogxomu

3) KpwusuctHu cutyanuu

4) Orenka Ha TEKYIIOTO PHKOBOJCTBO

METO/I HA OLIEHKA

AHKeTaTa IPEACTaBIIABA 3alIMTBaHE B MMCMEH BUJ, 33[aJICHO KbM H3CJIe/Ba-
HUTe 00ekTH. TS TpeoCTaBs 3HAYNTEITHO HE3aBUCUMU PE3yNTaTH, Thi Karo OuBa
M3roTBeHa aHOHMMHO. ChOpaHHuTe TaHHU 0SXa OIEHEHU KOJUYEeCTBEHO U KayecT-
BEHO I10 METO/Ia Ha KOHCOJHUINPAaHE Ha PEe3YJITATH U ITOCIEABAIIOTO UM 000IIaBaHe
Ha 0asa ,,3HaYUMOCT" Ha WH(POPMANUATA. ,,3HAYUMOCT " CIIe/IBa OT KOJUYCCTBCHU
(heHOMEHU KaKTO U OT KOHKPETHU HAOIIOJCHHS Ha 00pa3yBallia ce TCHISCHIIVS WU
M3pa3eHO MHEHHUE B pa3pe3 ¢ Beue Bh3IPHETUTE HOPMHU.

AHAJIN3 U OHEHKA HA PE3YJITATUTE
I. Ananu3 Ha pe3yJararure

1. Kaxve nooxod om pvkosooumens ce npeonoduma 6 KOHMIUKMHA cumya-
yus?

B KOHPAMKTHA CUTyaLMA KaKBa BuxTe uckanm
Aa e peakumaTa Ha Bawwua pvkosoguten?

113 81 NOTYNA NO PAMOTO U Ad
Bu kame, ue Tpabea pa ce
BCAYWBATE B HETOBUTE AYMM

B 2, 33e4M0 A2 HAMEPHTE HIXOA
OT CUTYaUMATa

¥ 3. 12 8u OKypamK, ve we ce
CNpaBuTe, 33WOTOTO BAPBA BbE
Bac

B4, [1a ex Hapeaw CTBNKA NO
CTLNKA KaKkeo ToMHO TPpRbBa aa
Hanpasute

@ur. 1. Peakiyst B KOHQIUKTHA CUTYaIHS

251



78% OT aHKETHpaHHUTE Ca OTTOBOPHIIH, Y€ MPEAIIOYUTAT B KOH(MINKTHA CUTY-
aIysl 3aeIHO C PHKOBOAMTENS CH J]a HAMEPST U3X0J OT CHTyanusTa. Huro equH ot
aHKETUPAHHUTE HE UCKa Ja Obje yIpeKBaH.

UzBon 1: ToBa o3HauaBa, ye aHKETUPAHUTE OYAaKBAT MO-TMOEpajeH CTHI Ha
ynpasiieHre KbM cebe cu. ThpceHeTo Ha BE3MOXHOCT ,,3a€HO peliaBaMe’ KOH-
¢diuKTa € pa3BHOMEPHO paslpeieiHAE Ha BIIACTTa MO HalpaBJeHUsATA ,,cBOOOIA
— ,,JUPEKTUBHOCT®, T.e. MOI0OEH OTrOBOp MOXeE Jia C€ WHTEpIIpeTHpa Karo ,,HHe
rckame n1a Ob/ie 3a4eTeHO HallleTo MHEHHE, HO He CaMO TOBa, a pa3uyuTaMe HaIIUTe
uaen na ObJIaT 4acT OT PEUICHHETO .

o cxomeH M3BOJ ce JOCTHUTa WM CJe] aHaju3 Ha JIpyr BBIPOC OT aHKETara.
3anmuTaHu Koil MOAXOA 'M MOTUBHpA NPH M3ITBIHEHHETO Ha JalieHa 3ajava, Cly-
JKUTEJIMTE OTHOBO HAOJsTaT Ha dakropa: ,,co001a‘. 40% OTroBapsT, 4e UCKaT Phb-
KOBOJIUTENAT Ja OCTaBH PEIIEHHETO M3IIIO B TEXHH PBIE; ChC 3HAUYUTENHA MPO-
MOpIUS Ca U IPYTHUTE J1Ba OTTOBOPA, MPEITOJIaraiid oHe YaCTUYHO YYacTHE BbB
B3€MaHETO Ha PEIICHHE.

[TpobnemaruyeH U3IIIeka OTTOBOPBT ¢ HAH-BUCOK MpoueHT. [onsiMa gacT ot
3alUTaHUTE CMEJIO IO OTOENSA3BAT, HO Jali B KOHKpETHATa CHTYaIHs IIe Ce JI0-
BepaT Ha MpeleHKaTa CH WM BCe MaK IIe MOThPCAT MEHUKbPA, OYaKBAHKU TOU
Jla TIpETerIi CUTyaluATa U Ja moemMa oTropopaoctra? Makrop 3a 3HAYMMOCTTA Ha
MTOCOYEHHUSI OTTOBOP O¥ MOTJIO /1a ObJIe CHIIO TaKa CpeaTa B 3APaBHUTE 3aBEICHHS.
Wma ce mpensua, 4e cpenara € MHOTO AMHAMHYHA M MEAMLMHCKHAT Mepocall €
MO-CKOPO CBUKHAJI 1a B3UMa CAMOCTOSITEITHA PELICHHUS B HAIIPETHATH CUTYaIlHU.

0O000111eHO aHAIU3BT HA TE3U BBIIPOCH BOJHU 0 U3BOIBT, Y€ MOAXOABT ,,3a€/1-
HO pemiaBame’* € MpeIoYnTaH OT CIYXHUTEIUTE, HE3aBUCHUMO OT (hopmara u rpa-
IychT Ha ydactue. ChIIeCTBEHO € Aa OBbJaT 9acT OT PEIICHHUETO.

2. Kaxeo cmumynupa cyscumenume 0a 0adam 6cuyko om cede cu 8 pabomama?

AHKEeTHpaHUTE OTOENA3BAaT KAaTo HaW-BOIEIl CTUMYJN 3a padoTa Ha IIbPBO
MSCTO: ,,JOI'BJIHUTEIHU OOHYCH IPU MOCTUTHATH PE3YNTaTH‘; HA BTOPO MSCTO —
,,[I0-BHCOKO OCHOBHO (TPYIOBO) Bb3HArpa’kaeHue'‘; TpeTo MsACTo — ,,00MsHa Ha
OIUT C KOJIETH OT APYTU IbPKaBU™ U ,,IOMBJIHUTEIHN O0yYeHHS 32 [TOBHIIABAHE
Ha KBajdH(uUKanuaTa“ — paBeH OpOH; YETBBPTO MSCTO — ,,TOYHO Pa3NperesicHHe
Ha paboTara‘; meTo MsCTO — ,,0praHU3HpaHe Ha KOJICKTHBHU MEPONPHUATHS (team-
building, cmyke0HHM THpkecTBa) . KaTo Hail-Malko CTUMYIUPAIIO 3aITUTaHUTE T10-
CTaBAT COLMATIHUTE MPUIOOUBKH U CTPOTOTO U CTPUKTHO HaONIIONEHHE.

W3Bop 2: To3u pesynrar € 1octa odyakBaH 3a bearapus. MacoBo xopara cMsi-
TaT, Y€ TEXHUTE YCHJIHUS HE ca JOCTaTb4yHO Bh3HArpaJeHU. BBIrapuHbT, mopaau
YCELIaHEeTO CH 32 HECUTYPHOCT U HHCKa ce0COIIeHKa YeCTO KOMIIEHCHPA TE3U KOM-
MOHEHTH C MO-A00poTo 3amamane. [IpuunHaTa 3a Te3M OTTOBOPH CE€ CBBP3BaT C
qyBCTBOTO HA HEIOOLEHEHOCT U CPAaBHIBAHE ChC 3aIUIAIIAHETO B APYIUTE IAbpPXKaA-
BU. Xopara UMaT OCHOBAHUE /1a MHUCJIST 10 TO3M HAYMH, 3aI10TO BHXKAAT IPUMEPU
Ha 10o0pe peanu3upany ce TEXHU KOJIETH B IPYTH KYJITYpH, HO Te HE ca cboOpase-
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HHU C 0COOCHOCTUTE M Bb3MOXKHOCTUTE HA HalaTa qbp)kaBa. DakThT, 4e OCOYBAT
KaTo CTUMYJ Ha MOCJEIHO MSICTO KOJIEKTUBHUTE MEPONPHUATHUS, CPaOOTBaHETO Ha
EKUITUTE TOBOPH, € BhArapuHbBT 4ecTo cMATa, Y€ MOCTIXKEHUATA ca U0/ Ha UH-
TUBUAYIAHUTE YCUIIMS, @ HE HA KOJIEKTUBHUTE TaKWBa. MHOTO €KCIEPUMEHTH ca
IIpaBeHH, 3a Ja e JOKaX<e, e IOBUIIABAHETO Ha 3aIulaTUTe, (03 mpeau ToBa Ja ce
HamnpaBAT MPOMEHU B KBaTH(HUKAIMATA HAa CIYXUTEIUTE, MOAOOpsABaHEe Ha €KHII-
HOCTTA, yChbBBPLICHCTBAHE HA KOMYHHUKAIUATA B €KUIIUTE, paboTa ChC CIa3BaHe Ha
MpaBUIIa, CTPATErn4eCcKo IUIAHUPaHe, CHHEPTH U IPYTH) HE BOAU A0 MOBHUILIABAHE
Ha e(eKTUBHOCTTA Ha paborata. JlornyHo € 1a ce HanmpaBu KM3BOJA, e Oe3 na ce
MPOMEHH HUILIO B CBOMTE LIEHHOCTH, IIOBE/ICHNE, paboTHA cpefia, HABUIM HsMa KaK
C ONTUMHU3UPAHE Ha 3aIljIaTaTa Ja Ce 04aKBa M10-BHCOKO €()eKTUBHOCT.

Ot npyra cTpaHa ce 3a0eisI3Ba TEHAEHIUATA, Y€ OCBEH MaTepualleH UHTepeC,
3HAUMMa 4acT OT 3allUTaHUTE OTYUTAT U HEOOXOAUMOCT OT AOIBIHUTEIHH 00y-
4YeHus1 1 0OMEH Ha ONMT. B KOHKypeHTHa cpema CTHMYI 3a paboTa € 4ecTo JIN4-
HOCTHOTO Pa3BHTHE M H3pacTBaHe B MpodecuoHanHara cepa. CayRkuTenuTe ce
MOTHUBHpAT, KOTaTo paboTOAATENAT HaChpUyaBa TAXHOTO JMYHOCTHO pa3BUTHE, CIIO-
Mara 3a JOI'BJIHUTEIHN 00yUeHHs M CTUMYJIHMpA JKEIAaHUETO UM Ja ObJaT KOHKY-
pentHu. C pa3BuBalIlaTa ce TEXHOJIOIMsS IIa3apHaTa cpela M3MCKBAa U I10-BUCOKO
KBaJIM(ULUPaHU CIIYyKUTEIH, KOETO U3UCKBA I'bBKABOCT M IOCTOSIHHA aKTyaIu3a-
LS HA KOMITETCHIIUHTE.

3. I[lpedocmasa 3a ycnewier auoep cnopeo anKemupanume

[lo-romsMa 9acT OT 3amMTaHUTE OMPEENAT YCIEUTHHs TUAep KaTo KOMYHH-
KaTUBEH, CIIPABE/INB, KOMIICTCHTECH, aMOUIIMO3CH, MHUIIMATOP HA UJCH, CMEI, OT-
TOBOPEH, J1a yMee Ja JIeJIerupa u pasIpeess 3a1add 1 OTTOBOPHOCTH, J1a yMee Jia
npeaaBa 3HaHUA U OIIUT, Aa 6’bﬂe 4acT OT €KUIla U [a Io CIOJOTABA, B KPU3HUCTHU
MOMEHTH — Jla € PEeIInTeNIeH 1 J1a T0OeMaHa OTTOBOPHOCT, PECIIEKTHPAILI, B3UCKATe-
JIeH ¥ BIbXBAIIl I0OBEpYe, TUCIUIUIMHUPAH, 1a € HH()OPMUpaH 1 MHOBAaTHBEH, YPaB-
HOBECEH, M3CITyIIBAIIl, OTTOBOPEH, Ja IbP)KU Ha MIEpCOHAala CH, NHTEINTeHTEH, J1a
MO3HaBA IIEJIHs KOJICKTUB, J1a 3all[UTaBa MHTEPECUTE Ha EKUIIA CH U J]a OpraHu3upa
paborara cu, ,,c 100bp HAOOp OT MO3HAHUS OT BCsIKA 00IACT M BUCOKO KOMIIETEHTEH
B KOHKpeTHaTa‘; CrpaBeIyIuB, JOCTaThUHO CTPOT, KOTaTo € HEOOX0IUMO, HE MHOT'O
€MOLIMOHAJIEH W TIPEMEPEHO TOJIEPAHTEH.

N3Box 3: B oTroBOPHT HA TO3W BBIIPOC CE BIDKAA €IHO OOIIOYOBEIIKO OY-
aKBaHe 3a mpo(duia HA YCIEIHUs JTUAEp — BCHUKOJIOL. Te3n KauyecTBa TOBOPST
3a eJIHa YHHMBEpPCAJHA JIMYHOCT, KbM KOSTO CE€ OTIPABAT CEPUO3HU OYAKBAHUS.
To3u nunep ce Tpancdopmupa B Helo karo ,,Crnacurens ™, eqHa Meradopa, KosiTo
HE € Hero3Hara 3a HallluTe reorpa)CKu IMUPUHU. A IIOM UMa CHACUTEN HAKBIIE
TpsI6Ba Ja MMa | KepTBa. ToBa € YHHBepcalleH YOBEK, KOWTO C€ O9aKBa Ja CIIacH
xopara ot HeBonwute. [lociaenHnTe HAKOIKO OTTOBOpA ,,HE MHOTO €MOITMOHAJICH U
MPEMEPEHO TOJIEPAHTEH, CIPABEINB, JOCTATHYHO CTPOT™ /aBaT OCHOBAaHHE 3a
W3BOJIa, Y€ Ta3HM YHHUBEpCAllHA CIIACHUTEIHA JIMYHOCT € MeTadopa Ha TTOKPOBUTE-
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JIs1, KOSATO YECTO TPsiOBa 1a 3alIuTaBa 0e33aluTHUTE ,,)KepTBH . JIeTHTUMHpaHETO
Ha TOoJ00HU JIMJIEPH HE € HEMO3HATO B HAIIIETO OOIIECTBO, KOETO YeCTO € OMIIo
MOJIBEKJAHO OT ,,XapU3MaTHUYHU" JIMJIEpH C aBTOPUTApPHA CTPOrOCT U MpeMepe-
Ha TojepaHTHOCT. [lomoOHO O4akBaHe OT TaKbB MPO(UI JIHIEPH MPEAU3BUKBA
ycemlaHeTo, 4ye ,,HIKOW ApYyr TpsAOBa Ja HU clacu™, a TOBa € MPEXBbpISHE Ha
OTTOBOPHOCTTA KbM OOTOIIOMAa3aHus JIUIEpP, KONTO TpsiOBa Ja criacu Xopara caMu
npenanu ceodomara cu. J{o W3BeCTHA CTEMNeH Te3: Harjlacu ca CBbP3aHH C ,,Jele-
TUPaHETO Ha cBoOomaTa* Ha HIKOW JIpyT (Juaep), cnopen Epux ®powm (,,bsrctBo
oT cBoOozara“). Hskoit npyr ,,ja Me 0CBOOOIM 1 J1a ME TIOKPOBHUTEICTBA € (op-
Ma Ha U30ArBaHe HA JIMYHA M OTTOBOPHOCT U MPEHACOYBAaHE HA Ta3U OTTOBOPHOCT
KbM JIHJAEp, TUII ,,CriacuTen’.

4. Kou ca cvlujecmeernunie kaiecmaeda 3a eqbexmu@mm MeHu():)bep — emanoun?

EdexkTuBHUAT MEHUHKBP-CTAIOH CIIOPE]l aHKETHPAHUTE TPsOBa Ja ObIe Ha
IBpBO MsAcTO KomnetreHTeH (76 %). AHKETUpaHWUTE MOCTaBSIT TOBAa Ka4€CTBO Ha
IIBPBO MSCTO, a OcTaHanuTe 24% MpOIEHTa Ce PA3IPEALIAT MEXYy KOMYHUKATH-
BEH, aMOUIIMO3€H, MHUIIAPAII UICH, TUCIUILUTMHUPAH U TOJCPaHTCH.

N3Bon 4: KomneTeHTeH KaTo OCHOBEH (akTop 3a e()eKTHBHUS MEHUKBD CIIO-
pen 3alMTaHUTE € KaueCTBO, KOSTO € HeOOXOIMMO Ha BCUYKH HUBA B paboTHara
oprannzanus. KomereHTHO 61 ciieBosio na Ob/ie He caMO PHKOBOACTBOTO, HO M
BCEKH CITy)KUTell, B 00JacTTa, B KOSATO paboTtu. ThpceHEeTO Ha TO3W KPUTEPHH B
JUYIHOCTTA HAa MEHUKBPA, OM MOTJIO 1a ObJie OOSICHEHO C CIIETHUTE JIBE XUTIOTE3H:

— Cayxurenurte pasnoyiarat ¢ HeJoCTaTb4yHa KBANU(DUKALNS ¥ TTO3HAHUS U
3aTOBa THPCAT B PHKOBOAMTEISI CH YOBEKBT, KOWUTO 11I¢ OBE ,,/pHO U oropa‘“ B KOH-
KPETHH CUTYaI[|H.

UyBCTBOTO Ha HECUTYPHOCT | JIUTICA HA CAMOYYBCTBHE y CITY)KUTEIUTE YECTO
KOMITEHCHpa TOBa C OYaKBaHE MEHHUDKbpa Ja ObJe eKCIepT U B TPYIHW MOMEHTH
na momara u Aa yun. O4akBaHaTa KOMIIETEHTHOCT OT MEHHKbpa € IIOKPUBAHE Ha
JIMYHATa HECUTYPHOCT U ciaba ceOeolieHKa Ha CITy)KHUTest. Mex Iy TAX uMa Ipo-
MOPIMOHATHOCT — KOJIKOTO CIIYXKUTEJIS € MO-HeyBEPEH, TOJIKOBA ITOBEYE TOH OUaKBa
KOMITETEHTHOCT Y CBOSI MEHHJIXKB.

— ChyXdaTenuTe pasrosiaraT ¢ HeoOXomuMusl 00eM OT mH(OpMAaIusi U Ka-
YeCTBa, HO CYNATAT Y€CTO PHKOBOJICTBOTO CH 32 MO-HEKOMIETEHTHO M HeKBanmupu-
UPaHO OT TAX. YecTo TakuBa CHTyallMd BOIAT A0 JIEMOTHBAIMA Ha IEPCOHAIA,
KOWTO BBIIPHEMA TaKaBa OpraHU3aIUs Karo ,,He4eCTHA U ,,He(yHKIIMOHUpaIa“.
TpynHO ce mpoiaBa HEKOMIIETEHTHOCT, 0COOCHO aKo TS € CBbp3aHa C ,,Mos Ied®.
MeHUKBPBT € HATOBAPEH C TBBPAEC MHOTO OYaKBaHUS U YECTO YCEIIAHETO MY €,
Ye ro MmojyIarat BCeKr AeH Ha U3MUT. CIIy)KUTENAT € TOTOB J1a IPOCTH HIKOH ympa-
BJICHCKH CIIA00CTH, HO HEKOMIIETEHTHOCT B Ieda cu TpyaHo mpomasa. ToBa u 10
M3BECTHA CTETICH € CBhP3aHO C MEAUIIMHCKATa Podecus, KbJIETO KOMIIETEHTHOCT-
Ta e opucaHa Ja ObJie THPCEHA, 3all[0TO MEHUKbPA, YECTO € JieKap, KOWTO TpsiOBa
XEM J1a YIpaBIIsiBa, XeM TPpsOBa 1a € 100bp MpOoPEeCHOHATIHCT.
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AHaJIM3BT HA TO3U BBIPOC KAKTO M HESICHO 000COOCHHTE KavyecTBa OCBEH
IBPBO MSCTO, BOAH H A0 OIIE €IUH W3BOJ, 2 IMEHHO, Y€ CITY)KUTEIUTE YeCTO U3-
WCKBaT PHKOBOACTBOTO Nla ObJle €IUH CHBKYIEH 00pa3 OT MHOXKECTBO KadyecTBa
u xomnereHiuu. [Ipencragara €, KakTo W MO-rope CIIOMEHATO, 3a ,,BCe3Haea” u
,»BCeMoxera““ TuIHocT. [IpoOaeMHHUTE TOYKH 1O TO3U M3BOJA OMXa OMJIM OTHOBO
nBe: Ha mbpBO MACTO 4€CTO JIMACPUTE HE IPUTEKABAT BCHUKHA TE€3U MHOTOOPOHH
KauyecTBa, HO CHIIO TaKa M 4eCTO Te He Ouxa OMIM HeoOXOIMMHU, 3a IIOCTUIaHe Ha
LIeJINTE Ha YIPaBJIABAIIOTO 3BeHO. ToBa € pakTop, Korato phbKOBOJUTEISAT UMa Ipe-
JMIMMHO OpraHHW3allMoOHHa JIEHHOCT U PAJIKO CE Hajara ja B3uMa HpoQeCHOHATHH
pEIICeHUSs 110 CEPUO3HU MPOOJIEMU (U€CTO B CIIyYaUTe, KOTaTO MEPCOHAIBT € BUCOKO
KBaJH(pUIIUpaH W/WIKM UMa Pa3IMYHU MOJHMBA HAa PBKOBOACTBO U CTPYKTypara €
pasmpe/eieHa TaKka, Y€ 3HaYMMHUTE PEIICHUS Ce B3UMAT OT HAYaJIHUK OTICIICHHS, a
HE OT MEHHDKbpA Ha OOTHUIIATA).

5. Onpedensiyu uepmu 6 cmuna Ha NPexusi PbkoGoOUmen

[Ipu 40% oT aHKETHpPaHUTE IPEKUTE UM PHKOBOIUTEIN OOCHKAAT PELICHUITA
CH C TAX.

IIpu 26% ot 3anuTaHUTE PHKOBOAUTEINTE UM B3€MaT PELICHUATA CaMu.

IIpu 24% oT aHKeTMpaHUTE MO-TONSIMA YacCT OT PELICHUITa B3eMa C y4acTHe
Ha MTOJUYUHEHHUTE.

Camo 10% oTroBapsT, 4e pbKOBOAUTEINTE UM B3€MaT PEIICHUATA CaMO 4pe3
IIBJIEH KOHCEHCYC C TAX U IPU TIXHOTO aKTUBHO y4acCTHE .

® 9. B KaKea cTeneH BawmAT npak
PBROBOAMTEN CE A0BEPABA HA
NOAYUHEHHTE CU:

® 10. Jokonko umare
BB3MOMHOCTH 38 MHUUMATUBM
868 Bawara pabora:

® 11.Cnopeg Bac A0KONKO
PA3BKUT EKUMHUAT NOAXOM B
ynpasneHuero Ha Bawwma

Bucoka YmepeHo  Huckacrenen He uzobuo KOTIEKTVE
cTeneH Ha passuT Ha B3auMHK

B3aWMHU otbopen peweHus
peweHWA noaxon

®ur. 2. Ctun Ha MOBCACHUEC HAa PbKOBOAUTECIIA
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N3Box 5: Moske ma ce kaxe, 4e cpell MEIUIIMHCKUTE paOOTHHUITH ce 3a0e13Bar
TEHJCHIINU 3a ThPCEHE Ha MO-THOepIaH PHKOBOIUTEIH, KOUTO B3UMAT PEIICHHSI-
Ta CH, CJIe] KaTo TM 00CHAAT ChC CBOUTE EKCIIEPTHU U CITy)KUTenu. ToBa 03HauaBa, ye
CbIICCTBYBAa B3aMMHO OOBCPUEC U PHKOBOAUTCIMUTC CC OCIAHAT Ha Bb3MOKHOCTTA
3a IMOCTUTaHEe Ha ,,3a€THOCT BbB B3UMAHETO Ha PEIICHUS U TAXHOTO peaIn3rupaHe.
Ho =e TpsiOBa nma ce 3a0paps, 4e eqHO € 1a OOCHINII PEIICHUATA CH C SKHTIa, JpyTa
€ J1a B3eMeI CaMOCTOATEIHO pelleHre, KOETO HEe Ce OCNaHsd Ha JaJIEHUTE OT €KH-
na TakuBa.YecTto MEHUIKbpUTE CHOMPAT UICHUTE HA EKHIIA CH, HO B3UMAT ChBCEM
pasnuunu pemieHust. ChOMpaHeTo Ha MHEHHUS OT €KUIIa YeCTO HAIOMHs (hopMara Ha
U3NUT — MCHUJUKBPBT Ada BUAWU KAKBO 3HAAT BCUYKU U JaJIM pa3CbiKaaBart. OuyakBsa-
HETO Ha CIYXXUTEJNTE € THII ,,3a€JHO B3UMaHe Ha PEIICHHE", T.€. XeM JIa Me TTUTaT,
XeM Jla ce ChOOPasAT C HSIKOM OT MOUTE HJICH.

6. Oyenka Ha HACMOAUWOMO PHKOBOOCMEO

66% OT aHKETUPAHUTE MOCOYBAT, Y€ IPEKUAT UM PBKOBOAUTEN CE JOBEPSBA B
roJisiMa CTeNeH Ha MOAYMHEHUTE CH, a CaMO J[BaMa OT BCUYKH 3allUTAHU OTOEIs3-
BaT, Y€ HE UM CE€ JIOBEpsBaT N3001I10.

44% OT 3amUTaHUTE OTrOBApSIT, Y€ B U3BECTHA CTEIICH UMAT BH3MOXKHOCTH 32
HWHUIIMAaTHUBU

54% OoT aHKeTHpaHWUTE OTTOBAPST, Y€ EKUITHISAT MOJXO0J] € YMEPEHO Pa3BHT.

N3Box 6: Te3u OTroBOpH KPaCHOPEUHMBO MOKPHUBAT U JOHSIKBJIE CE€ CBHP3BAT
JIOTUYHO C U3BOMIUTE OT MpeaxoaHust BeIpoc. [lo oTHONIeHNe Ha BBIIPOCHUTE, CBHP-
3aHM C OLIEHKATa Ha HACTOSIIOTO PHKOBOJICTBO, OTTOBOPUTE HA AHKETHUPAHUTE M3-
passiBaT enHoOoOpa3Ha TeHaenus. OT eHa cTpaHa PhKOBOJCTBATA 3aJlaraT Ha ToJ-
X0J/1a, B KOUTO PEIICHUATA CE B3UMAT MPEANMHO Ha 6a3a 00CHKIaHE U CHBMECTHO
C BCUYKH KOMITIETEHTHH TE3H W CIYKUTEIHUTE CUNTAT, U€ yJacTBaT yMEPEHO B Mpe-
TEIJISTHETO Ha aITePHATUBUTE, OT ApyTa CTpaHa 00ave eKUImHaTa paboTa He € TOJIKO-
Ba CHJTHO 3acThIleHa. TO3M OTTOBOP € J0Ka3aTeNICTBO 3a (hakTa, 4e B KpaiiHa CMeTKa
pelIeHusITa ca MOBEeYE CBbP3aHU C MOCIEIHOTO PEILICHUE, a TO € Ha MEHUKbPA,
KOETO 03Ha4yaBa, ye eKUIa € MaJIKO BKJIIOUEH ChC CBOUTE uaeu. [lo-uarepeceH e us-
BOJIa, Y€ CKUITHUAT TTOAXOJ € YMEPEHO Pa3BUT, KOETO O3HAYaBa, 4e He(hOpMaTHUTE
BPB3KU MEXIY MEHHIDKBD U CIy’)KUTENIN € Ci1ad, a Xopara ca 3aThbHallu B mpode-
CHOHAJHHM B3aWMOOTHOIIICHHUS, Kacaely padOTHH TpolrecH U mpoueaypu. [lose-
pPHETO KBbM XOpaTa OT €KHIa € Ha 0a3a eKCIepTHOCT U yMeHus. [IpuTecHuTeNneH e
OTTOBOPA, Y€ CKUITHUSAT IMOAX0 € YMEPEHO pa3BUT. Moke J1a ce AOIyCHE U3BOAA, Ue
MEHHUXBbPUTE HE TMPOBEKIAT MOTUBAIIMOHHU CPEIIU C KOJETUTE CH 3a JaBaHE HA
oOparHa Bpb3Ka, a CE OCHOBAaBaT caMo Ha mpodecroHaNHuTe 3aauu. JXKenareiaHo
€ 3a moJoOpsIBaHe HAa EKUITHUS KJIMMAT B 37paBHUTE 3aBEICHHE /1a CE€ MPOBEXKIAT
MO-4eCTO TUUMOWJIIMHTH ¥ MOTHBAIIMOHY CPEIIH 3a JaBaHe Ha oOpaTHa BPH3Ka U
MO-CUTYaTHBEH IOJIXO0]] KaTO OTHOIIIEHUE OT CTPaHa HA PHKOBOAMTEIHNTE KbM CITY-
xutenute. TBbpAe cepro3HOTO NMPodeCHOHATU3UPAHE ,,yOrBa™ KPETAUBHOCTTA U
CKUITHUA OYyX.
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I1. O60011eH cpaBHUTEJIEH AHAJIU3 U NPENOPbLKHU

[Ipu cpaBHUTENEH aHAJIN3 HA BBIIPOCHTE CE 3a0€Is13Ba, Ue IIOYTH HAMa Pa3iinka
B OTTOBOPHTE Ha 3aIMTAHUTE [0 OTHOIICHUE HAa XapaKTePHCTHKATA U MIPECTaBaTa
WM 332 MEHHJDKBD | Tuep. ToBa o3HayaBa, ye o0pasa Ha JIujepa U MEHUIKbpa ChB-
najar cropen anketupaHute. QakThT, 4e HE ce MPaBU TakaBa pasiinka OM MOIVIO
71a 03Ha4YaBa, Y€ OYaKBAHETO 32 TOOPHUS MEHUDKBD € TOH Ja ObJie U 100Bp uep.

Cepimo Taka ce 3a0eisi3Ba U B3aUMOBpPB3KaTa MKy (aKTOpPHUTE, KOUTO MO-
TUBUPAT JIMYHOCTTA J]a U3BBPIIBA TPYIOBUTE CH 3aIbJDKCHUS €(PEKTUBHO U TPO-
OJeMHHS acCIeKT C JIMTIcaTa Ha eKUIIeH noaxoA. EnBa MUHUMAaIEH NPOLCHT OT 3a-
MUTAHUTE CYUTAT KOJIEKTUBHUTE MEPOTIPHUSTUS U OPTaHU3ALUH C 1IeJT CIUIOTSIBaHE
Ha CKHIIa 32 HeOOXOAMMH B TAXHATa MOTHBAIMsA. ToBa HaBeXXJa Ha MHUCBHJITA, U
TOJISIMa YacT OT CIIy>)KUTENIUTE B 3[PaBHUTE 3aBEJCHHS Ca MO-CKOPO CKIOHHU Ja
paboTAT MHAMBHIYAJIHO U CHOTBEHO PHKOBOACTBATA HE B3UMAT MEPKH 32 CTHMY-
JupaHe Ha oTOOpHaTa paboTa M mpoMsHara Ha Harmacute. [IpeaBun KOHKypeT-
Hara cpena, Obp30 Pa3BHBAIINTE CE TEXHOIOTUH U CIOKHOCTTA Ha mpoliieMuTe
eKuIHaTa paboTa € YTBBp/ACHA KaTo 4ecTO W 3HaYMMO M0-e(EeKTUBHHUS METO/.
Pa3zbupa ce 3a menra e HeoOxoauM a00pe (QyHKIHMOHHpAIL eKHuMl. 3a ,,J00pus™
MEHHDKBP HPEIUMCTBO OM OMJIO 1a PHKOBOIU TaKbB €KHIl U B TO3H KOHTEKCT
HPEHOPBUYNUTEITHO € J]a C€ JOPa3BHBA CKHUITHUAT MOAXOM, 32 Ja MOXKE Ja Ce JyB-
CTBa CIYXHUTENS KaTO YacT OT LSJIOTO W EKHUIIUTE M Pa3UYHUTE OTACICHHS JIa
Morar Aa (yHKIHOHHpAT KaueCTBEHO. 3a IIeJITa MOTraT Jja Ce OpraHUu3upar moBeue
MEpOIPHATHS 3a CIUIOTSIBaHE Ha KoyekThBa. JJoOpe Ou Ouio B Ta3u paboTHa cpe-
Jla ]a ce CIy4YBaT MHUIMATHBH, IUIAHUPAHU U PEATM3UPAHU OT CIYKUTEIHTE, a
MEHHJDKBPHUTE JIa IPUCHCTBAT KaTo rocTy. JKenaTelHo € 1a ce opraHu3upar JHU
Ha OTBOPEHHUTE BPaTH — BCEKU OTAEN, BCSIKA CTPYKTypa B OOJTHMLIATA 14 MOXKE Ja
Ipe/ICTaBH CBOSATA padOTa Ha OCTAHAINTE KJIMHUKY 10 eIMH 3a0aBeH U pa3ToBap-
BaIll HadWH. J{a mMa 1mo-100p0 MEKTyCEKTOPHO OOIITyBaHe U [la ce padoTH Ha Mpo-
eKTEeH MPUHIUI BbTPE B KOJIEKTHBA, KAaTO ce 3ajara Ha XOPM30HTATHHUTE BPB3KH U
oTHOWWEHMsI. MEHHIKBPHUTE BCE TIO-4ECTO J1a MHPOPMHUPAT CIIYKUTEIUTE CH, KOU
OT B3ETUTE PELICHHUS ca JOLUIM OT TAX M OllarogapeHne Ha TE€3H PEelIeHUs] KaKBU
TOIOOPEHNS ca HACTBITHIIH.

3AKUIIOYEHHME - U3BOJAU U ITPEITIOPBKU

KitrodoBa posst 3a ynpaBieHue Ha IeHHOCTTa B 3[paBHATa OPraHU3aIUs UMa
muepcTBoTO. [lo MpUHIMT 3ApaBHUSAT MEHHIDKBD CIIEABA /1a Ce M3s3iBa U KaTO
e(eKTUBEH TUaep.

3a na Ob/ie €HO 3PaBHO 3aBE/ICHUE YCIICIIHO W Pa3BUBAIIO Ce, TO TPsOBa J1a
nMa sgCHa MOJMTHUKA, TOYHO MMOCTABCHU ILICJIM, TOUHA CTPATCrusa 3a U3IBJIHCHUETO
UM H pECYpC 3a pEaTU3UPAHETO UM.

He cwimecTtByBa Hail-e(heKTUBEH CTHJI Ha PHKOBOJICTBO, KOWTO Ja € BaJlH-
JIeH eTHOBPEMEHHO 332 BCUYKH CHUTYAI[UU WU MOHE KbM HACTOSIIHS MOMEHT He
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MoraT ¢ MPEHU3HOCT Aa Obaar o0ocoOeHHn (GakTopH, T.6 €(PEKTUBHOTO PBHKO-
BOJICTBO TPsiOBa Ja ce pasmiekia Karto ChBKYIMHOCT OT CUTYyallMOHHH (DakTopH.
Haii-no0pust npoduit 3a MEHIKBD B 3[PABHO 3aBEACHUE € CUTYaTHBHUSAT THUII
MEHUIKBD.

MGHI/III)KM'I)HT’LT U NPpaBUJIHUTC JTUACPCKUTE MOAXOAU Ca TE3U MHCTPYMCHTU
Ha opraHusanusTra, C KOHTO ce Tpymnar akKTUBU, MOXKC J1a B3EME IMPECAHNHA IPE
OCTaHAJNTE 3[PABHU 3aBEICHUS U JIa MOBHUIIU CBOATA KOHKYPEHTHOCIIOCOOHOCT.
ETo 3amio e He caMo Ba)XHO KaKbB CTHJI Ha yIpaBJICHHUE 1iie u30epe U crieasa aa-
JieHaTa 37jpaBHa OpraHMU3aIus, a U KakK Ie Moadepe, MOTUBUPA U aHTaXKUPa CIIy-
KHUTEJIUTE CH, 33 1a IMa KaKTO IPOCIEPUTET U yCIeX JIeueOHOTO 3aBe/IeHUE, Taka
W yAOBJETBOPEHOCT Ha MepcoHana. [ledenuBmnTe opraHu3aluy me Obaar Te3u,
B KOUTO BI/ICOKOKBaJII/I(i)I/IHI/IpaHI/ITe U MOTHBHUPpaHHU CIYXHUTCJIN 1€ Ca OCHOBHa
neHHoct. JKenarenHo e aa ce ch3najae cpeaa 3a OOMEH Ha UACH MEXIY CITYKH-
TEJIUTE, KBJIETO YeCTO JIa CE OPraHU3UPAT KPEaTUBHU PabOTHU aTeNineTa U Te Ja
MoraT a oOMEHST HJeH, a MEHUIKbPUTE a CTUMYNUpaT To3u mpouec. ChIio
Taka qo0Opa mpakTvka Ou Ouja W Ta3u Aa MMa CIOAENICHO yueHe Ha MPUHIIMIA
»ITUBP Ty TUBP"* — MO-OMUTHUTE CIYXKHUTENIN J1a UMaT Bb3MOXKHOCT J]a ToMaraT u
y4aT Mmo-HECOIMUTHUTE.

3a ga Obae ePeKTUBHO YIPABICHUETO HA 3ApaBHUTE OpraHU3aIlliy TPsOBa na
MMa MOCTOSIHHO B3aUMOJICHCTBHE MEXITY BCHYKH (DAKTOPU B HEMPEKHCHATO TPO-
MeHsmara ce cpeaa. J1oOopusaT MeHUIKbp TpsAOBa na Obae U 100Bp IUAEp, a Cbh-
YyeTaBa MHOKECTBO KadecTBa U J1a OaJiaHCHpa MEXAY M3MCKBAaHHTA Ha IIepCOHa-
Ja ¥ KpUTEpHUUTE 3a JieiicTBalla opranu3anus. B koHKpeTHaTa cuTyanus qa Objae
noAOpaH MOIXOJSIIUS METO/I, JIa CE CTUMYJIHpa CKUITHATa padoTa HA BCHYKU HHBA
W ChBMECTHOTO B3MMAaHE Ha PElICHUsS Ha 0a3a KOMIETEHTHOCT M Bh3IIPUEMaHEe Ha
HOBH HJICH.

B TO31 KOHTEKCT M3HUKBa HEOOXOAMMOCTTA ObJCIINTE 3APABHA MEHUIKBPH
na ce 00yyaBaT v B yMEHHUs ca e()eKTUBHO JTUIEPCTBO.

I'bBKaBOCTTa M CKJIOHHOCTTA KbM aJ€KBaTHU IPOMEHU Ca €JIUH OT Hali-LIeHHU-
TC€ JITMYHOCTHH YC€PTHU HA MECHUKbPA.

Yact ot aumnomMHa paboTa 1mo 3apaBeH MEHUKMBHT

Penenszent: [Ipod. n-p Becennn bopucos, mmu

Karenpa ,,Counanna MeaulMHA U 3IpaBEH MEHUKMBHT

@axynreT 1Mo 0bmecTBeHo 3apase — MeanumHcku yauBepcuteT — Codust
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