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THE CHANGES IN FIBRINOLYTIC SYSTEM OF THE BLOOD IN THE PERIOPERATIVE
PERIOD OF TRANSURETHRAL RESECTION OF THE PROSTATE

O.S. Fedoruk, V.1. Zaytsev, LI Iliuk, K.A. Vladychenko, V.V. Vizniuk

Abstract. The authors have investigated the dynamics of the parameters for the fibrinolytic activity of the blood se-
rum in operative treatment of patients with benign prostate hyperplasia. Surgical interference was performed to the extent of
transurethral resection of the prostate gland. The peculiarities of the state of fibrinolysis during the intraoperative and post-
operative periods have been ascertained. The state of fibrinolytic activity of the blood serum in patients with benign prostate
hyperplasia and the control group, comprising men of identical age, has been analyzed.
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CORRECTIVE INFLUENCE OF ADEMOL ON METABOLISM OF
NITROGEN MONOXIDE IN THE BRAIN OF THE RATS WITH
MODELING CEREBRAL ISCHEMIA
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Summary. In experiments on the rats with model of
acute disorder of encephalic circulation (bilateral carotid
occlusion) it was established that introduction of derivate of
adamantan 1-adamantilethyloxy-3-morpholino-2 propanol
hydrochloride (under conventional name ademol) in dose 2
mg/kg intraabdominal in treatment mode (in an hour after
insult and further 1 time a day after every 24 hours during
21 days of cerebral ischemia) better than cerebroprotector
citicoline provides decreasing of activity of general NO-

synthase (NOS) in the rats’ brain, on which indicated re-
duced content of stable metabolite of NO and preservation
of L-arginine (L-Arg) pool. Such effect of ademol can be
one of the key mechanisms of its protective influence on
ischemic neurons of the brain and indicate a perspective for
creation on its base a new cerebroprotector agent.

Key words: ademol, ischemic insult, metabolism of
nitrogen monoxide, citicoline.

Introduction. Nowadays the role of nitrogen
monoxide (NO) was convincingly proved in patho-
genesis of ischemic damaging of the brain’s neurons
[1, 3, 9]. According to the present conceptions neu-
rodestruction of the ischemic genesis is accompanied
with a development of complex pathobiochemical
cascades in the neurons. Glutamate exitotoxicity and
excessive activation of NDMA-receptors lead to the
unbalance in the energy providing of the cells, for-
mation of mitochondrial dysfunction, resulting in
hyperproduction of active forms of oxygen (AFO),
NO and products of its metabolism, which eventually
leads to activation of apoptosis [6]. The most known
factor, which is able to start up in neurons apoptotic
program is NO — one of the key signal molecules,
regulating functions of cardiovascular and nervous
systems of the organism. Participation of NO in
damaging and death of neurons has its own specifics
and is defined by isoforms of NO-synthase (NOS)
and also by a variety and a stage of development of
insult. Excessive amount of AFO (superoxide radical
and hydroxyl radical) attacks NO, resulting in an
avalanche formation of products of NO metabolism,
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first of all peroxynitrite (ONOQO") which is the main
factor of realization of nitrosative stress [8]. Under
condition of nitrosative stress, modulation of
NMDA -receptors, depression in the neurons of mito-
chondrial ferments activity and fragmentation of
nucleonic acids (neuroapoptosis) takes place [5, 6].

One of the leading mechanisms of protective
action of modern cerebroprotective compound is its
modulating influence on metabolism of NO, mostly
on nitrosative stress development in the cerebral tis-
sues [3, 9].

Therefore a search of new components, protec-
tive action on neurons of the brain of which would
depend on corrective influence on functioning of
monoxide nitrogen’s system is an urgent task of ex-
perimental pharmacology. One of such deserving
compounds, in our opinion can become derivate of
adamantan 1-adamantilethyloxy-3-morpholino-2
propanol hydrochloride, conventional name ademol.
It was synthesized in Institute of Organic Chemistry
of the National Academy of Sciences of Ukraine
under supervision of academician M.O. Lozinskiy.
Earlier we had done pharmacological screening of 70
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compounds of present chemical series and found that
ademol is a leader in antihypoxic, antiischemic and
cerebroprotective influence [4]. The data indicating
that it is a low-affinity, noncompetitive antagonist of
NDMA-receptors of ionophore complex of pyrami-
dal neurons of hippocampus with very quick block-
ade/deblockade of NDMA-receptors became an im-
pulse for intensive investigation of cerebroprotective
action of ademol [7]. Therefore, ademol, by the
means of selective reducing of excessive activation
of NDMA -receptors, can provide normal functioning
of neurons of penumbra area at ischemia of the brain
due to an increase of the average duration of im-
pulses of recurrent transition of activated NDMA
canal in blockade form and vice versa. Analyzing the
mentioned data, an assumption can be made that
ademol, under condition of pathological activation of
glutamate receptors, may exhibit cerebroprotective
effects which makes it perspective for using as pro-
phylaxis and treatment of ischemic damage of the
brain. Experimental testing of these assumptions has
proved the efficiency of ademol under condition of
acute cerebral ischemia. In particular, a therapeutic
injection of ademol to rats with acute disorder of the
cerebral circulation (ADCC) decreased destructive
changes in the neurons and corrected the state of
acid-base balance in the brain [5]. Integrative indices
that allow evaluating the quality of protective influ-
ence of potential neuroprotector on ischemic brain is
decreasing of mortality and quick elimination of neu-
rological deficiency. Whereas under condition of the
acute cerebral ischemia it was an excessive activa-
tion of NDMA-receptors which proved to be one of
the mechanisms of hyperexpression of inducible
NOS, which is accompanied by the development of
nitrosative stress and, considering positive modulat-
ing influence of ademol on NDMA-receptors it
seemed appropriate to investigate dependence of
realization of its cerebroprotective features on its
influence on metabolism of NO.

The aim of this research was to investigate
modulating influence of ademol on the dynamics of
functional changes in the system of monoxide nitro-
gen in the brain of the rats at experimental cerebral
ischemia, as one of the possible mechanisms of its
cytoprotector effects.

Material and methods. The investigation was
conducted on male Vistar rats weighing 160-170 g,
which were housed in the vivarium of the Pirogov
Memorial Medical University in Vinnitsya on a stan-
dard water-nutritious diet in natural illumination and
free access to water and food. During our work with
laboratory animals we followed the guidelines of State
pharmacological centre of Ministry of Health and re-
quirements of bioethics according to National
“General ethic principles of the experiments on the
animals” (2001), in compliance with the status of
“European Convention for the protection of vertebrate
animals, used for experimental and other scientific
purposes” (Strasburg, 1985). Compliance to the above
mentioned requirements was verified by an expert
conclusion of bioethics’ committee of Pirogov Memo-
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rial Medical University in Vinnitsya Ne 5
(28.03.2011). All traumatic manipulations and eutha-
nasia of the animals by means of decapitation were
performed under condition of propofol anesthesia
(«Fresenius Kabi», Austria). An experimental model
of ADCC was created by means of bilateral ligation
of common carotid arteries up to the bifurcation [2].
Ligatures under the vessels were settled under propo-
fol anesthesia (60 mg/kg intraabdominally) and then
tightened at the moment of anesthesia recovery. Ex-
perimental therapy of acute cerebral ischemia by
ademol was conducted with its maximal effective
dose 2 mg/kg intraabdominally, which had been
started 1 hour after bilateral carotid occlusion and
than 1 time a day during 21 days of ADCC. Refer-
ence-drug citicoline (250 mg/kg) was injected in a
treatment mode by analogical scheme. For evalua-
tion of dynamic of nitrosative stress’ processes in the
ischemic brain of the animals (decapitation under
propofol anesthesia) on the 4™ and 21% day after
modeling of ADCC the brain was withdrawn. Tis-
sues of the brain were homogenized in the cold sa-
line isotonic medium at the temperature +4°C using
glass homogenizer with ratio tissue-saline solution
1:40. Protein-free extract was made by means of
adding an exactly weighted homogenate of heart’s
tissues to chloric acid (0,6 M) with further neutrali-
zation of 5 M potassium carbonate. Stable metabo-
lites of NO in the brain were calculated by the con-
tent of nitrates which react with Griss’ reagent. For
evaluation of general activity of NOS spectropho-
tometric method was used. Measurements of optic
density were carried out on spectrophotometer of
Libra S32 PC produced on Biocyrom Ltd (UK).
Method of evaluation of general activity of NOS is
based on stereo chemical oxidation of NADPH in
reaction’s process of formation of NO from L-
arginine (L-Arg). Decreasing of NADPH is equimo-
lar with amount of forming NO which was registered
spectrophotometricly by wavelength 340 nm. Con-
test of L-Arg in the brain was evaluated by method
of thin-layer chromatography with further spectro-
photometry of eluate [2]. Results were processed
statistically by means of program Statistica 6,0 with
using of Student t-test number.

Results and discussion. In the course of con-
ducted researches it was established, that bilateral
carotid occlusion leaded to an unbalance in NO sys-
tem of the rats’ brain on the 4™ day of the experi-
ment. Increasing of general activity of NOS and of
the level of stable metabolites of nitrogen monoxide
respectively in 2,3 and 2,6 times (p<0,05) indicated
this fact. Parallel decreasing of amount of L-Arg in
average on 93,07 % (table 1) pointed to the fact of
hyperproduction of nitrogen monoxide as well. In
our opinion at this stage of cerebral ischemia which
clinically corresponds the acute period of ischemic
insult excessive increasing of NO formation mostly
occurs at the expense of activation of calcium de-
pendent NOS. It is fully consistent with experimental
and clinical data which indicate a special periodicity
of expression of different isoforms of NOS in corre-
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Table 1

Indices of NO metabolism in the rats’ brain in the acute period of ischemic insult (4™ day)
on the background of therapeutic intraabdominal injection of ademol (2mg/kg)

and citicoline (250 mg/kg) (M+m, n=10)

Experimental erou nljnc(),ls/’ Stable metabolite L-Arg,
P group . & NO mcmol/l nmol/g tissues
tissues/min
Intact animals 18,38+0,91 17,89+0,51 6,93+0,24
ADCC+ 0,9 % NaCl 42,85+1,64° 49,05+1,39" 0,48+0,02"
(control) (+133,13 %) (+174,18 %) (-93,07 %)
27,61£1,09™ 27,7440,62"* 3,43+0,25™
ADCC + ademol (+50,22 %) (+55,06 %) (-50,51 %)
[-35,57 %] [-43,45 %] [+614,58 %]
36,90+1,01°" 35,51+0,49*" 2,2240,11*"
ADCC + citicoline (+100,76 %) (+98,49 %) (-67,97 %)
[-13,89 %] [-27,6 %] [+362,7 %]

Notice. ADCC — acute disorder of cerebral circulation; statistically significant differences (p<0,05): * — with index of intact
animals, * — with control pathology, ~ — with citicoline effect, » — relatively to the 4th day; in round brackets — changes (%) in

relation to index of intact animals, in square brackets — in relation to index of control group

Table 2

Indices of NO metabolism in the rats’ brain in the acute period of ischemic insult (21* day)
and on the background of therapeutic intraabdominal injection of ademol (2mg/kg)

and citicoline (250 mg/kg) (M+m, n=10)

Experimental erou NOS, nmol/g Stable metabolite L-Arg, nmol/g
P group tissues/min NO mcmol/l tissues
Intact animals 18,38+0,91 17,89+0,51 6,93+0,24

ADCC without treatment 36,93+1,19" 41,25+0,60° 0,75+0,03"
(control) (+100,92 %) (+130,58 %) (-89,18 %)
25,03+1,14™ 19,06+0,45™ 4,79+0,19"*

ADCC + ademol (+36,32 %) (+6,54 %) (-30,88 %)
[-32,22 %] [-53,79 %] [+538,66 %]

29,30+1,27"* 18,94+0,41" 4,88+0,05"

ADCC + citicoline (+59,41 %) (+5,87 %) (-29,58 %)

[-20,66 %] [-54,08 %] [+550,66 %]

Notice. ADCC — acute disorder of cerebral circulation; statistically significant differences (p<0,05): * — with index of intact
animals, * — with control pathology, » — with citicoline effect, » — about the 4 day; in round brackets — changes (%) in relation to
index of intact animals, in square brackets — in relation to index of control group

sponding periods of the insult. Thus expression of
this type of NOS is connected with excessive activa-
tion of NDMA-receptors and development of gluta-
mate exitotoxicity in the first 4 days of ischemia. Its
peak activity reaches on the 4™ day of ischemia. In
regenerative postischemic period (day) NO hyper-
production is caused by an activation of mostly in-
ducible NOS [1].

Course therapy of the rats with acute cerebral
ischemia by ademol (2mg/kg intraabdominal) and
less degree by citicoline (250 mg/kg intraabdominal)
in acute period of ADCC created positive modulat-
ing influence on NO cycle and helped normalization
of content of investigated indices. Thus in indicated
period the level of activity of NOS in the rats’ brain
and level of NO on the background of injection by
derivate of adamantan decreased in relation to the
control group in average respectively by 35,57 and
43,45 % (p<0,05) on the 4™ day of observation, and
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probably exceeding reference-drug by 1,3 times.
Indirectly an increased amount of L-Arg in the ani-
mals’ brain indicated a decrease of NO production.
At the same time ademol probably dominated citi-
coline by 1,54 times (table 1).

Similar corrective influence of investigated
compounds on NOS activity, content of stable me-
tabolites of nitrogen monoxide and L-Arg in the rats’
brain by present pathology was observed in regen-
eration period. What is more ademol probably domi-
nated citicoline with ability to decrease NOS activity
(on the average by 14,6 %) at the 4™ day and at the
end of the term of observation (table 2).

In our opinion ademol doesn’t have direct in-
hibitor influence on the expression of NOS in the
brain at the appropriate term of acute cerebral ische-
mia. This influence is indirect due to its modulating
action on NDMA-receptors mostly in early period of
insult when an activation of the calcium depended
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NOS prevails. Also indirectly, due to decreasing of
excessive NO formation, ademol can blockade syn-
thesis of peroxynitrate and influence on neuroapop-
tosis realization mechanisms.

Such corrective influence of ademol on func-
tioning of NO system in the brain under condition of
its ischemic injury as well as the ability to affect the
functional state of NDMA-receptors, can be one of
the key mechanismss of its cerebroprotective influ-
ence.

Conclusion

Thereby the acute period of insult modeling
disorder of cerebral circulation is accompanied with
an unbalance in functioning of nitrogen monoxide
system in the tissues of the brain due to more than
double NOS activation accompanying an increase of
the level of NO stable metabolites respectively by
2,7 times and exhausting of reserves of L-Arg on the
average by 93,07 % (p<0,05). Analogical changes
were observed in regenerative period of acute cere-
bral ischemia. Original derivate of adamantan 1-
adamantilethyloxy-3-morpholino-2 propanol
hydrochloride (conventional name ademol (2 mg/kg
intraabdominal) is better than reference-drug citi-
coline (250 mg/kg intraabdominal) contributed to a
regeneration of normal functioning of NO cycle in
ischemic brain of the rats both in acute and in regen-
erative periods of insult. Corrective influence of in-
vestigated compounds on NO metabolism mani-
fested by decreasing activity of NOS and amount of
stable metabolites of NO and preservation of pool of
L-Arg. Such effect of investigated derivate adaman-
tan can be one of the key mechanisms of its protec-
tive influence on ischemic neurons of the brain.

Prospects for further studies. Ademol can be
considered as an advanced cerebroprotector. It is
advisable to carry out a further study of the effect of
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the derivative on the processes of oxidative stress in
brain structures in ischemic stroke.
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KOPPUT'UPYIOWIEE JEVICTBHUE AJIEMOJIA HA OBMEH MOHOOKCHJIA A30TA
B 'OJIOBHOM MO3TI'E KPBIC C MOJIEJIbHOM LIEPEBPAJIBHOM UILIEMUEN

A.A. Xooaxoeckuii, A.H. Xooaxoeckuii

Pe3tome. B onbITax Ha KppIcax ¢ MOJEIBHBIM OCTPHIM HapyIICHHEM MO3TOBOTO KPOBOTOKA (OmaTepasbHast KapoTHI-
Hasl OKKJIFO3MS1) YCTAHOBJICHO, YTO BBEACHUE IIPOM3BOAHOIO aJaMaHTaHa |-aJaMaHTUIIETHIIOKCH-3-MOP(OIMHO-2-TIPONaHOI
(ycnoBHOE Ha3BaHHE a/IeMOJ) B J103€ 2 MI/KI' BHyTPUOPIOLIMHHO B JIeUeOHOM peskuMe (depe3 | uac 1mociie MHCYJIbTa U jajiee
OZIMH pa3 B CYTKHU uepe3 Kaxkzble 24 yaca, B TeueHue 21 oHA nepeOpanbHON HIEMUH, JTydlle OUTUKOINHA CIIOCOOCTBYET
YMEHBIICHHIO B TOJIOBHOM MO3re KpbIC akTUBHOCTH o0mieit NO-cHHTa3bl, Ha 4TO yKa3bIBaJO CHIDKEHHME YPOBHS CTaOMIIb-
HbeIX MeTabonmuToB NO u coxpanenue myna L-aprununa. [logoOHsii 3¢ dexT ageMomna, MOXKET OBITh OJHUM H3 KIFOUEBBIX
MEXaHHU3MOB €r0 3alUTHOTO JICHCTBHS Ha MIIEMH3UPOBAHHbIC HEHPOHBI MO3ra M YKa3bIBacT Ha NEPCIEKTUBY IS CO3MaHUS

Ha €ro OCHOBE HOBOI'O uepe6p0np0TeKTOpH0ro cpeacraa.

Kuawuesblie ciioBa: aJIeMolJ1, HIEMUYCCKUN HUHCYIIBT, MeTaboJIn3M MOHOOKCH/Ia a30Ta, HUTUKOJINH.

KOPUT'YBAJIbHUM BILIAB AJIEMOJIY HA OBMIH MOHOOKCHJTY A30TY
B I'OJIOBHOMY MO3KY IIYPIB I3 MOJAEJBbHOIO HIEPEBPAJIBHOIO INNEMI€IO

0.A4. Xooaxiscokuii, A.H. Xooaxiecoruii

Pe3tome. Y nociifgax Ha mrypax i3 MOJEIBHHM T'OCTPUM HOPYIIEHHSM MO3KOBOTO KPOBOTOKY (OiarepasibHa KapoTHA-
Ha OKJIIO3is) BCTAHOBJICHO, IO YBEJEHHS IIOXiMHOTO aJaMaHTaHy l-aJaMaHTHJIETHIOKCH-3-MOP(OIiHO-2-TIPOIaHoI
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(YMOBHa Ha3Ba aJIeMOJI) y /1031 2 MI/KI BHYTPIIIHEOOYEPEBUHHO B JIIKYBAJIILHOMY pexuMi (depe3 1 roauHy micis iHCYJIBTY
Ta HaJaJli O/IMH pa3 Ha 100y uepe3 KoxHi 24 ro, ynpoaosx 21 nodu uepebdpanbHoi itemii, Jimnire, Hik 1epedpPOnpoOTeKTop
LIUTHKOJIIH CHPHSE 3MEHIICHHIO B TOJIOBHOMY MO3KY II{ypPiB akTMBHOCTI 3arainbHoi NO-CHHTa3H, Ha 1110 BKa3yBaJl0 3HUKEH-
Hs BMicTy cTabinmpHuX MeTaboniTiB NO Ta 36epesxenns myny L-aprininy. [loxiOauit edexr agemorny, Moxe OyTH OTHHM i3
KITIOYOBHX MEXaHi3MiB HOT0 3aXHCHOI Aii Ha ieMi3oBaHi HEMPOHH MO3KY 1 BKa3ye Ha MEPCIIEKTUBY AJIsl CTBOPEHHS Ha HOTO

OCHOBI HOBOTO LIEpeOPONPOTEKTOPHOTO 3aCO0Y.

KunrodoBi ciroBa: aneMorn, inmeMivHuil iHCYJIBT, METa00Ji3M MOHOOKCHY a30Ty, IUTHUKOJIH.
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MOPIBHAHHA MOP®OJIOTTYHAX OCOBJIUBOCTEN CETMEHTIB
CIIMHHOI'O MO3KY IIJIOJA JIIOJAWUHHA 31 CIIMHHOMO3KOBOIO
T'PUKEIO TA IIJIOAIB JIFOJVUHU BE3 AHOMAJIIN PO3BUTKY

BiHHUIBKHI HalliOHABHUH MeMYHUH yHIBepcuTeT iM. M.I. ITuporosa

Pe3tome. YV poGoTi mpeacraBieHi pe3yiabTaTd A0CHi-
JOKEHHS MOP(OMETPUYHUX MapaMeTpiB Ta CTPYKTYpH Cer-
MEHTIB CIIMHHOTO MO3KY IUIOAIB JIOJMHU 0Oe3 aHoMalii
PO3BUTKY IEHTPAJbHOI HEPBOBOI CHUCTEMH IOPIBHSIHO 3
IUTOJIOM JIIOAMHHM 3 Tifponedalielo Ta Mi€JIOMEHiHTOLele.
BcraHoriieH1 BiIMIHHOCTI HE TITBKH Y BEUYMHAX MOPGO-

METPUYHHX MapaMeTpiB, a i y BHYTPIIIHIH CTPYyKTypi OKpe-
MHX CEIMEHTIB CIIMHHOTO MO3KY.

KorodoBi cioBa: cnivHHUMIT M030K, MopdomMeTpHuuHi
napaMmerpu, Tiapouedartis, CIHHHOMO3KOBA IPIKa, Mi€o-
MEHIHroLeIe.

Beryn. Ilpe- 1 nmepuHaTanbHi ypaskeHHsT HEpBO-
BOI CHCTEMH B JIITEH € ONHIEIO 3 HAHOLIBII aKTyalb-
HUX MEIWUKO-COLIAIbHUX TPOOJIEeM Cy94acHOI HEeBpO-
JIOTi1 Ta ImemiaTpii, o 3yMOBJICHO SIK BUCOKOIO CMEpT-
HICTIO JiTell paHHBOTO BiKy 3 Mpe- i NepUHATATIEHIM
ypaXeHHsIM IeHTpasisHOi HepBoBoi cuctemu (LJHC),
Tak 1 3HAYHOIO MHUTOMOIO Baror Ii€i marosorii y
CTPYKTYpi IUTsi40i cMepTHOCTI abo iHBaniaHOCTi [15].

Yacrora nommpeHocTi npupomkennx Bajg LIHC
BapilO€ 3aJICKHO BiJl CTHIYHOTO XapaKTepy, MOMYJisi-
i, KpUTepiiB AIarHOCTUKH Ta TPUBAIOCTI MEANYHO-
ro cmocrepexeHHs [14]. 3arampHa KUTBKICTh yCiX
YPOIUKEHHX BaJ PO3BUTKY csrae 5,5 %, 3 Hux Oins
25 % cranoBnaTe Bagm po3Butky LIHC [5, 6]. 3a
maanmu 303ymi FO.A. ta Opmoma HO.A. [2001], B
VYxpaini y 2001 pomi Haponmnocst 6mm3pko 400 THC.
niTeH, 3 HUX 48 THC. May pUpoKeHi Banu. [Iporte
Korosa H. B. [2012] BKka3ye, mo B YKpaiHi MIOPOKY
HapOJKy€eThCsl OM3bko 12 THC. miTed 13 ypoJuKeHH-
MU BaJlaMU PO3BUTKY Ta CIIaJKOBUMHU XBOpO6aMI/I.

Bimomo, 1o He3pomeHHs xpedTa (spina bifida)
— IIe BaJla PO3BUTKY XpeOTa, SKa 4acTo IMOEIHY€ETHCS
3 TPHXKEI0 00OJIOHOK Ta PEYOBHHHU CIIMHHOTO MO3KY,
IO MOXYTh TNpPOHHWKAaTH B Leid nedekr. Yacrora
spina bifida xommBaetbes Big 1 mo 2 Ha 1000 HOBO-
Hapo/pKeHHX, Oimst 75 % ycix ¢opm spina bifida
cKkiamae MiesoMmeHiHromene (spina bifida cystica),
0 € HAHOUTBII TSDKKOIO (OpMOIO, 3a SIKO1 depes
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nedekt xpedTa BUXOJAUTh YAaCTUHA CIIMHHOTO MO3KY
[2]. TpubnmsHO y 85 % moxnis i3 spina bifida po3Bu-
BaeThe 1 rigpomedanis [11].

[epBicHOIO METOO HAYKOBIIIB Ta KIIIHILUCTIB, III0
3aliMalOThCA TPOOJEMOIO0 YPOKEHHX aHOMAJi, €
3HIKCHHS 4acTOTH TEPBUHHOI 1HBANITHOCTI JITEH 3
npe- Ta mepuHaTadbHUMHK mopymreHHsME LTHC mors-
XOM PO3POOKM KPHUTEPIiB 1X paHHBOI JIArHOCTUKH i3
3aCTOCYBaHHSIM BHCOKOIH(OPMATUBHHUX IIPOrpaM Hew-
pogizyaiizaii [IHC mioza [5]. ¥ Toii xe vac miareep-
JUKeHHSI 1e()eKTy PO3BHTKY HEPBOBOI TPYyOKH € IOKa-
30M IS TIEpEepUBaHHS BariTHOCTI, aJie Cy4acHI METOH
IaTHOCTHKA HE € a0COoMOTHUMHA. BoHM 4acTimie miar-
HOCTYIOTBh CaM (DaKT HassBHOCTi Je(heKTy, TOMY HE 3aB-
KM € MOYKJIMBICTD YTOUHHATH CTYIIIHb HOTO TSDKKOCTI.
Takox CTYIiHP 3ay4eHHS Yy TATOJOTIYHHMN IIPOIIEeC
HEPBOBHX CTPYKTYp BBAXKA€THCS BU3HAYAIBHUM IS
nporao3y. [Ipu MieroMeHiHroIene HaBiTh XipypridHa
JIOTIOMOT'a He 3a0e311euye BUCOKOT SIKOCTI KUTTSI, JIUTH-
Ha Oyze iHBaIiZIoM, HE PiIKO TSDKKUM [3].

Tomy, Ha Hail mOMIAA, OUITBII TJIHOOKE MOCi-
JUKEHHSI CTPYKTYP YPa)KeHOTO CIIMHHOT'O MO3KY ILIO-
JiB JIIOAMHY 1IpH spina bifida (MiesloMeniHro1ene) Ta
MOPIBHSHO 3 IUI0JIaMK 0e3 aHoMalliii pO3BUTKY € ak-
TyansHUM. [Ipn 1IbOMY, Ha KaJb, TaKi TaHI IPaKTHI-
HO BiJICYTHI B JJOCTYITHii1 JiTeparypi.

Mera pociimkeHHs. BuBUHTH CTPYKTYypy i
MopdoMeTpryHi TapaMeTpu CETMEHTIB CIIMHHOTO





