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AGE FEATURES OF MORFO-HISTOCHEMICAL STATE OF NEURONS OF THE
SUPRAOPTIC NUCLEUS OF THE HYPOTHALAMUS IN WISTAR MALE RATS

Summary. Under normal conditions the supraoptic nucleus (SON) is one of the central organs of the osmotic control, regulates the
secretion of ACTH and cortisol by the adrenal glands. It acts synergistically with ACTH-releasing factor (CRF) increases the concentration
of ACTH, while the effect of CRF on ACTH stimulation is mediated through the activation of adenylate cyclase mechanism and effect of
vasopressin is mediated through the activation of protein kinase C. The objective was toexamine age features of morpho-histochemical
state of hypothalamic neurons of SON in Wistar rats. The study was hold on 40 Wistar male rats allocated into four age groups (2, 4, 6 and
18 months), 10 animals in each group. SON hypothalamus complex research included a study of the percentage of cell population;
morpho-densitometric analysis of neurons; also the area of neurons, nucleiand nucleoli and RNA content were measured. During the
study it was found that during animals’ growth size of SON neurons and their functional activity undergo significant changes. It was
observed an age-related decline of morphometric parameters of the neuron and its nucleus, with increased content of RNA tothe period
of puberty which correspondsto 6 months age of animals. The distribution of neurons by area in the supraoptic nucleus up to 6 months
ofage ischaracterized asrelatively stable, there ispredominance of large cells. At 6 month age the amount of medium-sized and small
neurons equals tolarge neuronsamount. In old 18-month animals structural rearrangement of SON develops: large neurons begin to

dominate while small neurons practically disappear and medium-sized cellsamount decreasestothe level of 2 months old rats.
Key words: supraoptic nucleus, hypothalamus, Wistar rats, morphological and histochemical condition.

Introduction

Currently, the increasing interest of researchersis attracted
to brain structures that ensure the central regulation of
homeostasis. First of all, it refers to the hypothalamus and its
neurosecretory paraventricular and supraoptic nuclei, (SON)
[Akmaes, 1992; Akmaes, NpuHesnd, 2003; Geerling et al.,
2010]. This is one of the major sites of synthesis of the
"classical” neurohormones oxytocin and vasopressin [Abenb-
coH, 1985; N'pomos, 1998; Marar, Amico, 1998].

SON is a group of closely packed magnocellular neurons
in an amount of from 4000 to 7000, lying laterally to the optic
chiasm [Swanson, Kupers, 1980; Silverman, Zimmerman,
1983]. SON neurons as well as magnocellular PVN neurons
synthesize oxytocin and vasopressin asvasopressin-neurophyzin
glycopeptide-and oxytocin-neurophizin-glycopeptide
[Japundzic-Zigon, 2013], besides oxytocin-synthesizing neurons
are mainly concentrated in antero-posterior direction and
vasopressin-synthesizing neuronsare located posteroventrally
in a ratio of 1:1 to 1:1.6 (respectively) [Navarro et al., 1994].
The cells in SON in adults are orientated in mediolateral
direction in parallel to the optic tract [Leng et al., 1991].

SON is one of the central organs of the osmotic control
under normal conditions, it regulate cardiovascular function,
secretion of ACTG and cortisol by the adrenal glands
[Bisschop et al., 2013]. Acting synergistically with ACTG-
releasing factor (CRF), itincreases the concentration of ACTH,
the effect of CRF on ACTH stimulation is mediated through
the activation of adenylate cyclase mechanism, and the effect
of vasopressin is mediated through the activation of protein
kinase C [Lopes-Azevedo et al., 2013].

The objective was to examine age features of morpho-
histochemical state of hypothalamic neurons of SON in Wistar rats.

Materials and methods
The study was hold on 40 male Wistar rats that were

allocated into four age groups (2, 4, 6 and 18 months), 10
animals in each group. Animals were on a standard diet with
free access to food and water. The rats of appropriate age
were decapitated under anesthesia (sodium etaminal 40 mg/
kg, ip). Brain was immediately removed and placed into a
Buen's retainer. It was dehydrated in alcohols in increasing
concentration and then embedded into paraffin blocks. Serial
sections were prepared on the rotary microtome MICROM
HR-360 (Microm, Germany) in thickness of 5 microns for
morphometric studies of hypothalamic neurons and in
thickness of 14 microns for immunofluorescence studies.
Later sections were deparaffinized in xylene, rehydrated in
descending concentrations of ethanol (100%, 96%, 70%),
three timeswashed in distilled water or phosphate buffer pH
7.4 for 10 minutes.

5 micron brain sections were stained with chrome-
gallocyanin alumesn by Einarsson to determine RNA in the
structures of neurons. After staining, the slides were
embedded in Canada balsam. Morphometric analysis was
performed on a microscope Axioskop (Ziess, Germany).
Using the highly sensitive video camera COHU-4922
(COCHU Inc., USA) images of the neurons of SON of the
hypothalamus were loaded into computer digital image
analysis hardware and software system VIDAS-386 (Kontron
Elektronik, Germany). In each age group atleast 400 neurons
were studied. Only those neurons that have a nucleus and
nucleolus in the slice were studied. As a result of the
automatic analysis the area of the neuron, the nucleus and
nucleolus (um?) and the RNA content in the cytoplasm,
nucleus and nucleolus neuron in reference units of optical
density (Uod/um?) were measured. Increase of the functional
activity of neurons was estimated according to the area of
cells, their cytoplasm, nuclei, and especially the nucleoli,
as well as increase of RNA content and concentration in
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Table 1. Age dynamics of morphometric characteristics of the
state of neurons of SON of hypothalamus in male Wistar rats
(M£m).

Area, um?
Age
neuron nucleus nucleolus
2 month 359,1+£3,1 268,8+2,2 3,4+0,3
4 month 367,9+5,9 264,9+4,2 5,6+0,5*
6 month 300,9+2,5* 216,2+1,8* 10,8+0,44*
18 month 377,1+3,3* 276,9+2,2* 7,1£0,3*

Note: (*) - trusted differences parameters (pSt <0,05) in relation
to the previous age group of rats.

Table 2. Age dynamics of densitometric characteristics of the
state of neurons of SON of the hypothalamusin male Wistar rats
(M£m).

Age RNA concentration, Uod / um?
cytoplasm nucleus nucleolus
2 month 0,1+0,0009 0,11+0,0006 0,25+0,002
4 month 0,09+0,002* 0,08+0,001* 0,24+0,004*
6 month 0,1+0,001* 0,12+0,001* 0,32+0,003*
18 month 0,1+0,001 0,1+0,0009* 0,33+0,002*

Note: (*) - trusted differences parameters (pSt <0,05) in relation
to the previous age group of rats.

Table 3. The age distribution of neurons of SON by area in
Wistar male rats (%).

% neurons with % neurons with % neurons with
Age area before area from area beyond
220 pum? 251 to 299 ym? 300 pm?
2 month 9 14 77
4 month 5 17 78
6 month 6 44 50
18 month 2 15 83

cell nuclei and nucleaoli.

The experimental data were processed with the
parametric Student's t statistics, considering significant
differences in the two groups at pst<0,05. To assess the
statistical relationship of the studied parameters it was used
the correlation analysis of the EXCEL software package
(Microsoft Corp., USA). The presence of the relationship
between parameters considered, if the correlation coefficient
was greater than 0,5.

Results. Discussion

Considering the age dynamics of morphofunctional state
of neurons of SON in Wistar rats it was found that 2-and 4-
month period was characterized by relative stability of
morphometric parameters of cells and their nuclei on the
background of significant 1.5-fold (p,<0,05) increase the
area of nucleolus (Table 1) and reduce of heterogeneous
RNA content in neuronal structures (in the cytoplasm by
11% (p4<0,05), in the nucleus by 37,5% (p,<0,05), in the
nucleolus by 5% (pg,<0,05) (Table 2). While in adult 6 month
old rats compared with the previous period it was observed
the decrease in the area of cell and its core for 22%

(p<0,05), with the area of the nucleolusincreased by almost
2-fold (p,,<0,05), and the RNA content in all these structures
of the neuron was increased by 10% (p<0,05), 34%
(pSt<0,05) and 25% (p,<0,05) in cytoplasm, nucleus and
nucleolus, respectively. The 18-month old animals showed
a significant increase in the area of cytoplasm and nucleus
by 21% (p,,<0,05) and 22% (p,<0,05), respectively, reduce
of the area of the nucleolus by 34% and decrease in the
RNA content in the nucleus by 20% (p,<0,05) (Table 1;
Table 2).

After examining the age features of distribution of
magnocellular neurons of SON by their area we have found
that with the growth and development of animals it was
observed the change of their relationship inthe studied brain
structure. While prepubertal and pubertal periods,
corresponding to 2 and 4 months of age, were characterized
by the predominance of large neurons with an area of
beyond than 300 um?, whereas in adults the number of
large and medium-sized cells was almost equalized. By the
old age it was a decrease in numbers of small and medium-
sized neurons with a predominance of large (Table 3).

The revealed age-related changes of linear parameters
of neurons and structural changes in supraoptic nucleus
indicate the susceptibility of this structure to age-related
changes with probable increase of remaining neurons
functional activity and development of their partial
hypertrophy. While the established reciprocal relationship of
morphometric and densitometric characteristics of neurons
is probably caused by compensatory mechanisms and is
aimed at mobilization of the cell population neurons activity.

Conclusions and prospects for further
research

1. During the growth of the animal both the size of neurons
of SON and their functional activity undergo significant
changes. There was observed an age-related (before puberty)
decline of morphometric parameters of the neuron and the
cell nucleus, with increased content of RNA.

2. Distribution of neurons in the SON by area up to 6
months of age is characterized by relative stability; there is
predominance of large cells. There are further significant
structural changes in the nucleus in aged, 18-month old
animals: large neurons dominate more and almost all small
neurons disappear.

3. In old animals the age-related changes of SON of the
hypothalamus manifests with the increase of sizes of the
cellsand nuclei and structural rearrangements of the nucleus:
predominance of large cells and disappearance of small
ones which is accompanied with great increase of RNA
content in nucleolus.

In further work on the study of the morphofunctional
state of the supraoptic nucleus of the hypothalamus it is
planned to hold a comparative analysis of morphological
and densitometric characteristics of itsneuronsunder various
experimental pathologies such as hypertension, gestational
diabetes, streptozotocin-induced diabetes.
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ranyesa O.B.

BIKOBI OCOBJIMBOCTI MOP®O-TICTOXIMIYHOIrO CTAHY HEMPOHIB CYMPAONTUYHOIO A4PA
FMMNOTANIAMYCA V LWYPIB-CAMLIB JIIHIT BICTAP

Pesiome. Y HopmanbHunx ymosax COSl € ofHUM i3 LeHTpalbHUX OpraHiB OCMOTHUYHOIO KOHTPOJIIO, PEryJsioe CeKpeLilo KOPTUKOTPO-
iHy 1@ KOPTU30JTy HaAHUPHUKOBUMM 3a7103aMu, Lil04M CUHEPIIYHO 3 KOPTUKOTPOMIH - puni3uHr - gaktopom (KP®) 36inbLuye KOHLEH-
Tpauito AKTI, npudomy, epekt KP® Ha crumynsuito AKTIT onocepenkoBaHuii akTuBaLieto aneHnnaTynKaa3Horo MexaHiamy, a
BasoripecuHy - 4epe3 aktusauilo rnpoteiHkiHasn C. Metowo pobotu 6y10 BUBYNTU BIKOBI acrekTv Mop@o-ricToXimi4Horo ctaHy
HevipoHis COS1 rinotanamyca y wypis-camuis niHii Bictap. focnigxeHHs: 6yso nposeneHo Ha 40 wypax-camusx aiHii Bictap, poaro-
AineHvx Ha Yyotvpwy Bikosi rpyrv (2, 4, 6 i 18 micauiB) no 10 TBapuH y koxHivd. Komrnnexkc gocnimkxeHs COS rinoranamyca mictvs y cobi
BUBYEHHSI MPOLEHTHOroO CKAaAY KAITUHHOI nonyaauii CTPYKTYpy, MOP@O-AEHCUTOMETPUYHN aHasi3 HEeNPOHIB, i3 BUSHAYEHHAIM
rowi HevipoHiB, sapa i saepusi, smicty y Hux PHK. Y xoai npoBeneHoro [4ocsigxeHHs 6ys10 BCTAHOB/IEHO, LLO B IMPOLEC POCTYy
TBapuHN po3mipu HevipoHis COSl Ta ixHS @yHKUIOHa/lbHa akTUBHICTE MEPETEPNIIOITL ICTOTHI 3MiHW. CriocTepiraeTbcsl BikOBE 3MEH-
LUEHHSI MOP@OMETPUYHMX NapameTpiB HerpoHa i sapa KaiTuHu [0 oKa3HUKIB nepiody cTareBoro A03piBaHHs, BiAnoBigHoro 6-
MicsiYHOMY BIKY, Ha @OHI 36inbLueHHs BMicTy B Hux PHK. Po3nogin HedpoHiB y cynpaontn4Homy s4pi 1o raowi 4o 6-Mics4Horo Biky
XapakTepn3yeTbCsl BifJHOCHOIO CTabi/ibHICTIO, CMIOCTEPIraeTbCsl rnepeBaxaHHs KJiTuH BE/IMKUX PO3MIpIB, Todi K y Bili 6 micsayis
cymapHa KifibKicTb ApiOHUX | CepenHix HEevVipOHIB rnpakTU4HO CTa€E PiBHOIO Ki/IbKOCTI BE/INKUX HEVipOHIB. Y cTapux, 18-micsdHux
TBapuH, BiabyBalOTLCS Aesiki CTPYKTYpHI nepebynosu y COSl: noynHaloThb nepesBaxaru Beanki HeHpOHU 3 rMpakTU4HO MOBHUM
3BHUKHEHHSIM APIOHVX | 3MEHLLEHHSIM KilIbKOCTi CepenHix A0 MoKasHUKIB 2-MiCSIYHUX LLYPIB.

Knio4oBi cnoBa: cyrnpaontun4He 54p0, rinoranamyc, Lypu-camui JiHii Bictap, Mopgo-ricTOXiMiYHUY CTaH.

ranyesa O.B.

BO3PACTHbBIE COBEHHOCTU MOP®O-TMCTOXUMUYECKOIO COCTOAHNUA HEMPOHOB CYNMPAOMTUYECKOIO
AA0PA TUNOTAJIAMYCA Y KPbIC-CAMLOB JINHNUN BUCTAP

Pesiome. B HopmanbHbix ycnoBusix COSl siBsieTcsi O4HUM 13 LLe@HTPaslbHbIX OpraHoB OCMOTUYECKOro KOHTPOJIS, peryavpyer
CeKpeLmnio KOPTUKOTPOMHA M KOPTM30/1a HaAMoYeYHUKaMy AECTBYS CUHEPruYHO C KOPTUKOTPOMUH - PUIN3NHI - ¢akTopom (KP®)
yBenm4mnBaeT koHueHTpauwmio AKTI, npudem, agppekt KPP Ha ctumynsauymio AKTIT ornocpenyetcsi yepe3 akTuBaumio aneHnnaTumK-
J71a3HOr0 MexaHu3ma, a Ba3ornpeccuHa ? 4epe3 akTuBaunio rnpoteuHkmnHasel C. Llenbio paboTel 6bl10 N3y4nUTb BO3PACTHbLIE acrek-
Tbl MOP@O-rCTOXMMNYECKOro COCTOSHUS HeripoHoB COSI runoranamyca y Kpbic inHum Buctap. ViccnenoBaHue 6bi1o rpoBeseHo
Ha 40 kpbicax-camuyax mHUM Buctap, pacrpeneneHHbix Ha YeTbipe BO3pacTHbie rpyrnsl (2, 4, 6 n 18 mecsues) rno 10 XuBOTHbIX
B kaxnaou. Komnnekc uccnenosaquii COS runotanamyca BK/04an B cebsi n3y4eHme MpoLeHTHOro cocTaBa KaeTOYHOM romnynsumm
CTPYKTYPbI, MOPGO-[EHCUTOMETPUHECKNY aHANIN3 HEVPOHOB, ONpeaessiiv rnyolaan HEVIDOHOB, SAPa W SAPbILIKE, COAEePXaHne B
Hux PHK. B xone nposeneHHoro uccaenoBaHusi bbl/io yCTaHOB/IEHO, YTO B MPOLEecCe pocTa XUBOTHOro pasmepsi HevipoHos COST v
X QYHKLUMOHaNbHasi aKTUBHOCTb MPETepreBalT CyLeCTBeHHbIE n3MeHeHus. Habaaaercs BO3pacTHOE YMeHbLIeHne Mopgo-
METPUYECKUX NapameTpoB HEeNpoHa 1 S4pa KAETKU K epuoay rnosioBoro CO3pesaHusi, COOTBETCTBYIOLLEero 6-MmecsiyHOMY BO3pac-
Ty, Ha QoHe yBennyeHus condepxanvs B Hux PHK. PacnpeneneHvne HelpoHOB B CyrnpaorTU4eckom sape o rnaowann no 6-
MEeCSIHHOro BO3pacTa XapakTtepu3yercsi OTHOCUTE/IbHOM CTabu/ibHOCTbIO, Habo4aeTcs npeobnaaaHne KneTtok 60/bLInX pasMme-
poB, Toraa Kak B 6-mecsiLeB CyMMapHOE KOJINYEeCTBO MEJIKUX U CPEAHUX HEVPOHOB MPaKkTU4ecku CTaHOBUTCSI PaBHbIM KOIMYECTBY
KPYrHbIX. Y cTapbix, 18-T MECSYHbIX XUBOTHbIX, MPONCXOAST HEKOTOPbIE CTPYKTYPHbIe rnepectporiku B COS: HauynHaroT rnpeob-
N1a[aTh KPYIHbLIE HEVPOHLI C MPaKTUYECKU MOJIHBIM NCYE3HOBEHNEM MEJIKUX U YMEHbLUEHNEM KOJIMYeCcTBa CpeaHux A0 rnokasare-
s1e8 2-MeCSYHbIX KPbIC.
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MOP®ONOMNYHNUNA ON3ANH EKCNEPUMEHTAJIBHOIO ILLEMIYHOIO

IHCYJIbTY

Pesiome. Crarra npucssayeHa BUBYEHHIO MOPGO/IOryHMX 0COBINBOCTEN PO3BUTKY EKCIIEPUMEHTAa/IbHOM0 eMOOIYHOO ilLem-
[YHOro IHCYNILTY y LLYPIB N1iHIT BicTap. ABTopamu MIKpOCKOIMIYHO, y/1bTPamikpOCKOMIYHO, i3 3a/Ty4HeHHSIM pe3epBiB JIIOMIHECLIEHTHOI
MiKpocKoniigoBeaeHa HasiBHICTb Xapak TEPHUX CTPYKTYPHMUX O3HAK ILLIEMIYHOro iHCY b Ty (r/1io-Criosy4HOTKaHUHHOIo pyoLsi, riidsib -
HUX KUCT), LLIO BUHWKIIN BHAC/IOK BBEAEHHS LUTYYHUX EMOOIB HA YHKLIIOHYOYOMY KpoBOTOLi. [TpnBeneHa MopgomMeTpmryHa
OLiHKa OTPUMAaHWX B EKCIEPUMEHTI 3MIH. [TiACYMKU AOCTTIIKEHb Y3arasibHIOOTbCS MaHOPaMHUM JIOCTPATUBHUM MaTepIia/ioM.

Knio4oBi cnoBa: excriepymeHTanbHui eMOoidHNG ILLeMIYHUE IHCY/IbT, MOP@OJOrYHI 3MIHWU, CBIT/IOONTUYHE, TPAHCMICIiIHE

E€J1EKTPOHHO-MIKPOCKOMIHHE AOC/IAKEHHS.

BcTyn

lwemiyHni iHCYNbT (iHpapKT MO3KY) - FOCTPUIA Po3nag,
MO3KOBOIro KpoBOOOBIry 3 ypaXeHHSM pe4yoBUHU MO3KY,
NOPYLUEHHAM Moro dyHKLji BHacNifoK noripweHHs abo
NPUNMHEHHS KpoBonocTadyaHHs [BuneHnckun, 2008]. Ha
OyMKy daxiBUIB, iHCYNbT 3aULLAETLCA HEBIOKNAOHUM CTa-
HOM 3 BiflbLl BUCOKOO CMEPTHICTIO, HiXX NPY OHKOJOMYHNX
3axBoptoBaHHAX [303yna, MoweHcbka, 2009]. 3a ekcnepT-
HUMW OAHUMW, Y CBITi LLOPIYHO BUABNSAETLCS 15 MH BU-
NaaKiB 3axBOPIOBaHb HA iHCYNbT, 5 MJIH i3 KMX 3aBepLUy-
I0TbCH netanbHO. EnigemionoriyHa cutyauia 3 iHCynbTy
CBiJ4YNTb Ha KOPUCTb TOrO, L0 NepeBaxkHa BiNbLIiCTb cMep-
Teli, 0OYMOBNEHNX 3rafaHOlo NaTosorieto, BindbyBaeTbes y
XBOPUX, 3a Bikom monogwmnx 70-75 pokie. Came uen gakt
3a6e3neymB iHCYNbTY, SIK MPUYUHI NeTaNbHOCTI, APYry 3a
3HaA4YEeHHAM NMO3KLI0 cepen 3axBOpoBaHb Yy CBiTi [Kennedy,
Lees, 2009]. 3asHa4yeHa npobnema, 6€3CyMHIBHO, NoTpe-
Oye TEpPMiHOBOIO PO3B'A3aHHS, YCMiLLIHOKO 3ar0PYKOI0 IKOro
CTa€e paHHS Ta sKiCHa KNiHiko-MopdonoriyHa giarHocTuka
iHCYNnbTy. 3aCTOCyBaHHS apceHasny BMCOKOTEXHONOMYHNX
3aco0iB AjarHOCTUKM Hafae KOHKPETHOI BianoBiaji cTocoB-
HO eTioTpOonHOiI Tepanii iHCynbTY, cnocobiB Ta CTPOKIB i
BUKOHaHHSA [LinmbBantok TaiH., 2010]. BpaxyBaHHsi OCTaHHix
daKTopiB CNpuUsie BUCOKI BipOrigHOCTI 34iNCHEHHA edek-
TUBHOIO BMJIMBY Ha AiINSHKM iLLEMIYHMX NPOLECIB Y KOPI,
BiZHOBIEHHS OXOMJIEHNX OECTPYKLIEI0, HEKPO3OM 30H MO3-
Ky [TopsHuk, KonecHuk, 2010; Sahota, Savitz, 2011]. Came
Ui NMMTaHHSA, 9K CBiA4YMTb NPOBEAEHMI aHani3 niteparypu,
3IMLWLINAMCL N03a YBAro Xipypris Ta HEMPOTPAHCMIAHTO-
norie [Andriessen et al., 2010]. Ha cborogHi aktyanbHO0
3aIMLaETbcs Npobrema BUOOPY HanbinbL AiMOBUX CMO-
cobiB BBeAEHHS KJNITUHHUX CYCMeH3ili B OpraHiam
[Jablonska, Lukomska, 2011; Liman, Endres, 2013]. ®axis-
LUSAMW HE JOCATHYyTa OOHOCTaAMHICTb Y PO3B'A3aHHI MUTaHb

OOUiINbHOCTI Ta ePEeKTUBHOCTI NiKyBaHHSA ilLIEMIYHOro
iHcynbTy. Cneuianict obroBopioioTb nepeBarn y BMOopi
MiX 1Oro ManoiHBasMBHUMW Ta TPaBMaTUYHUMK cnocoba-
Mn [Zhao, Rempe, 2010]. Ha TenepiwHii Yac BiACYTHIN
OOHO3HA4YHWUI NornsAa, WoAo CTapTOBUX CTPOKIB Tepanii.
HepocTtaTHbO BUBYEHUMU € HaMBnMXYi Ta BigoaneHi Ha-
cnigkn [Moran et al., 2012]. Bigkputm 3anmwaetbcsa nn-
TaHHA WOA0 MEXAHI3MIB NiKyBa/IbHOrO BMJIMBY Ha iHCYNbT.
3Baxato4ym Ha BCE 3a3HayeHe BuLle, AOCNIOKEHHS MOpP-
dOonoriyHnx acnekTiB ilemMiyHoro eMB6oiYHOro iHCYNbTY
B €KCMEePMMEHTI Ha camusax LWypiB niHii Bictap, € akTyanb-
HUM.

Merta nocniopkeHHs: BUB4YUTU MopdonorivyHi ocobnm-
BOCTi nepebiry ekcnepMMeHTaNIbHOro ilWeMidyHoro em6o-
NIYHOrO IHCYNbTY Y LLYpiB AiHii BicTap.

Martepianu Ta metoau

MaTtepianom pocnigxkeHHs nocnyrysanu camui Lypis
ninii Bictap (n=254), 3-x Mmica4HOro Biky, Baroto 160-175r,
iHTaKTHi Ta 3 MOOENbOBAHMM iLLEMIYHUM iHCYNIbTOM, SAKi
YTPUMYBIUCh Y CTaHOAPTHMX YMOBaXx BiBapito. 3aans CTBO-
PEHHSA MOZENi iLEeMi4YHOrO iHCYNbTY Y eKCNnepUMEHTalb-
HUX TBAPWH 3aCTOCOBYBa/ eMOOonito KoslarepasibHUX Fiflok
3arasibHOi COHHOI apTepii NpaBoi NiBKyNi FOIOBHOMO MO3KY
[TopsiHuk, KonecHuk, 2010]. LLlypis HapKoTu3yBanu ketam-
iHOM IHTPaNEePUTOHIANBLHO: i3 PO3paxyHKy 125 Mr Ha Kr Barn
TBapuHU. EM6oni3aujio konatepasibHMX CyaMH NpoBOaUN
3a paxyHok 3aBicy cynbdarty 6apito (ll). CnocTtepexeHHs
nposoaunu BnpoagosBx nepwwux 1, 3, 7, 14, 17, 21 1a 28
ni6. TBapuH BUBOAWIIN 3 EKCMIEPUMEHTY LLISIXOM HafaHHS
HagMIpHOI 4031 HApKO3y Ta HACTYMNHOI AekaniTauji.

FicTonoriyHi Nnpenapatn BUroToBASNM 3a TPaOMLiNHO.
cxemMolo. LLIMaToukm ronoBHOro MO3Ky TBapuH dikcysanum
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