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Object and methods of the research. An experimental study was performed on 50 mongrel white rats. An acute
aseptic inflammation was simulated in 45 animals by intraperitoneal injection of 5 mg of A-carrageenan (“Sigma”,
USA) in 1 ml of isotonic sodium chloride solution per 1 animal.

The animals were withdrawn from the experiment on the 1st, 2nd, 3rd, 5th, 7th, 10th, 14th, 21st and 30th day by
an overdose of thiopental anesthesia. The study of red bone marrow was carried out in accordance with the estab-
lished terms of the experiment.

A set of biological material for conducting research was conducted under conditions of a small operating vivari-
um of the HSEEU “Ukrainian Medical Stomatological Academy” in accordance with the “Rules for the Use of Labora-
tory Experimental Animals” (2006, Annex 4) and the Helsinki Declaration on the Humane Approach to Animals. For
the study, preparations of red bone marrow in rats were used.

After gathering, the material was fixed in a 10% solution of neutral formalin with subsequent decalcification in a
solution of ethylenediaminetetraacetic acid, with keeping to ph 7.4. For gaining observation preparations, sections
with thickness up to 5 micrometer were stained with hematoxylin and eosin. Subsequently, the preparations were
treated using standard sets of NPK “Lektinoest” (Lviv) in the development of lectins 1:50 by the method.

Results of the research and their discussion. In the study of histological preparations of the red bone marrow, it
was found that the stroma of the hematopoietic organ was represented by trabecula of bone and reticulum tissue in
which a large number of blood vessels were located, mainly sinusoidal capillaries without a basement membrane,
but with pores in the endothelium.

Parenchyma of the red bone marrow was represented by islets in which the programed differentiation of he-
mopoietic cells were detected at different stages of it. The erythroblastic islet of the red bone marrow is a structural-
functional unit of the organ, and was presented by the cells of the erythroblast series, namely: proerythroblast,
basophilic, polychromatophilic, and orthochromic erythroblasts, which were located around macrophages.

The basis of the method of carbohydrate specificity study is the use of lectins, which allows to elaborate mor-
phofunctional changes in the structural elements in rats under conditions of experimental inflammation, due to the
binding of lectins to glucoconjugates that are on the cell surface. It is proved that carbohydrate residues on cellular
elements of the erythroblast islet periodically change the intensity of accumulation of receptors to one or another
lectin, determine the different functions of the same lectin or system of lectins.
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3B’A30K nyo6nikauil 3 Nn1aHOBUMU HAyKOBO-[,0-
cnipgHiummn pob6otamu. Poborta € ¢pparmeHtom HIP
«CTtpec-iHaykoBaHi MOpP@OdyHKLIOHANbHI Ta BioXiMiuHi
3MiHN CTPYKTYP XPOHOMEPIOANYHOI | renaro-peHasb-
HOi cucTem y ccaBuiB» (Ne gepxxaBHoi peecTtpauii 0114
u002472).

Bctyn. Hesig’'emMHOlO i dyHOAMEHTANLHOKO
B/IACTUBICTIO XMBOI MaTtepii € PUTMIYHI KONMBAHHS.
[Momix iHWKX napameTpiB cepegosuLa GoTonepioq, —
HaWHaOMHIWNKT | HANCTaBINbHIWWIA CUHXPOHI3YyBaTbHUIA
YUHHWK 47191 FTOMOMOTEPMHUX TBAPWH, Y T. Y. ANS NIOOVUHA
[2,6]. CBiTnoBui curHan cnpunMaeTbCs CiTKIBKOIO OKa,
3BiAKM MO PETUHOrINOTanamMiyHoOMy LLSXY HAAXOOUTb Y
cynpaxiaamatuyHi agpa (CX4) rinotanamyca [3]. Lum
a4paM BigBOAATb POJib OCHOBHOIO BOZjS (mencmekepa)
uMpKagiaHHMX PUTMIB Yy FOIOBHOMY MO3KY CCaBLiB
[4,10,11]. Big CX4 iHdopmaLja nNpo OCBITNEHICTb

MOLUMPIOETLCA [0 LimMLiKonoAibHoi 3ano3u (enidisza
Mo3ky) [2,9]. 3anosa € 4aCTMHO CUCTEMU, KA 3AaTHA
CrpuMaTn 3MiHM PIiBHA OCBITIEHOCTI HABKOJINLLIHBOIO
cepepoBua i 3abesnedvyBatv umMpkagiaHHi puTMU
bYHKLOHYBAHHA OpraHiamMy, 30Kpema LWISXOM CUHTE3Y
ii nposigHoro iHoony — menatoHiHy [1,5]. lNokasa-
HO, WO CEeKpeLjiss MENATOHIHY MignopsakoBaHa YiTKMM
no6oBMM BapiauisgaMm 3 MiHiManbHUM 3Ha4YEeHHSIM BOEHb
i makcumymom 6nm3bko 02.00 rop [8]. MpurHiveHHs
CUMHTE3Yy MENaTOHIHY CBIT/IOM BUKOPWUCTOBYETLCS
9K eKCrnepuMeHTanbHa MOoAenb rinoniHeaniamy i
XapakTeEPU3YETbCA MNeplwl 3a BCE MENaTOHIHOBOIO
HepgocTaTHicTio [3,7].

HesBaxaloum Ha nigBuLLEHY 3auikaBieHiCTb Ha-
YKOBLiB 0O BWBYEHHSI PUTMIYHOI AisinbHOCTI Gionoriy-
HMX OpraHiB Ta cuctem, 6araTo NUTaHb WOA0 MOPdO-
OYHKLOHANbHOI XapakTepPUCTUKU CTPYKTYP FONOBHOMO
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MO3KY, MPUYETHUX A0 GOPMYBaHHSA GIONOrYHUX PUTMIB,
3aN1LLAITHCA HE3 ACOBaAHVMMU.

MeTta pocnigxeHHa. 3’dcyBatni MOPPODYHKLIO-
HaNbHWUIM CTaH cynpaxiasamaTn4yHux saep rinotasamyca
LypPIB Y Pi3Hi NPOMiDXKM 006U Ta aKTUBHICTb HEMNPOHIB
BKa3aHux 54ep 3anexHo Big, TPUBaNOCTi CBITNIOBOro pe-
XNUMY Ta YBEAEHHS MENaTOHIHY.

00’ekT i MmeToan pocnipmkeHHa. EkcnepumeHTun
npoBeneHi Ha 48 ctaTeBO3piNnx camusax 6e3nopoaHmNX
6inux wypis macoto 0,15-0,18 kr. TBapuH yTpuMyBanu
B TBAPWHHUKY NPW CTanin TemnepaTypi, BOAOrocTi no-
BiTPA Ta BiNlbHOMY OOCTYNi A0 Boawu 1 ixi. O6’ekToMm
DOCTIOXEHHS B €KCMepuMEHTaNlbHUX TBapuH obpa-
HO MOP®ODYHKLIOHANLHUI CTaH cynpaxiasmaTu4yHnx
anep rinotTanamyca y pisHi NpoOMixKKn o6u.

EkcnepumeHTansHi TBapuHW nogineHi Ha 4 cepii
[OCNiOXeHb, Y KOXHIN 3 aknx 3abip 6iomaTtepiany 34iii-
cHioBaBcs 0 14.00 i 0 02.00 roa. O6paHi TepMiHN Npo-
BEOEHHS eKCMEePUMEHTY 3YMOBJIEHI PIBHOIO (YHKLIO-
HaJIbHOIO aKTMBHICTIO LUMLLKONOAIOHOI 321031 Y BKa3aHi
yacoBi nepioan nobwu.

TeapuHu 1-0i cepii (iHTakTHI) nepebyBann 7 Oid 3a
YMOB 3BMYaMHOIro CBIiTNI0BOro pexmmy — LD (cBitno 3
08.00 po 20.00 rog, OCBITAEHICTb NMIOMIHECLLEHTHUMU
namnamm Ha piBHi knitok 500 Jik). TBapuHu cepii Ne 2
nepebyBanu 3a yMOB MNOCTiHOI Tempsieu (DD — mo-
[enoBaHHa  rinep@yHKLUii  WMWKONoAibHOI  3ano3un)
npoTarom 7-mun ai6. TeapuHu cepii Ne 3 nepebyBanu
3a YMOB MOCTIMHOrO OCBiTNEHHSA (LL — mopenioBaH-
HA  riNnodYHKUT WNWKONOAIBHOT 3an03K1) NPOTAroM
7-Mmn pj6. TBapuHam cepii Ne 4, aki 3Haxogunucs 3a
YMOB €KCMEPUMEHTY, SK i wypu cepii Ne 3, WoaeHHo 0
19.00 roa BHYTPILHBOOYEPEBMHHO YBOAMIN MENATo-
HiH (Sigma, CLUA, cTyniHb ounweHHsa — 99,5%) y nosi
1,0mr/kr,y 1,0 Mn po34mHHmKa (0,9% po3yrH eTaHoNy Ha
®i3. PO34MHI).

[Micna 3akiH4eHHs 7-0EHHOr0 eKCNepuMEHTY Ha-
ctynHoro aHs o 14.00i 0 02.00 ropn, 3ainicHioBanu BUBe-
[EHHS! TBApVH 3 EKCNEPUMEHTY LUASIXOM OOHOMOMEHT-
Hoi pgekanitauji nig eTamiHanoBum Hapko3om (40,0 mr/
K BHYTPIiLLHbOYEPEBMHHO). MO30K TBAPUH HErANHO BU-
nyvanu i nomiwann 8 10,0% po34mH popmaniHy 8 0,1 M
docdatHomy Bydepi (pH 7,2) Ha 20 roamH npu KiMHaT-
Hin TemnepaTtypi. llicna cTaHAApPTHOI Npouenypwn 3He-
BOLHEHHSA | NPOCOYEHHA XN0POPOPMOM i napadiHom,
MO30K 3anusanu B napdiH. Bci etann ekcnepmMeHTy
npoBeAEHO 3 AOTPUMAHHAM OCHOBHUX NMOSOXEHb YXBa-
nn MNepLoro HauioHaNbHOro KOHrpecy 3 6ioetukn «3a-
rafibHi €TUYHI NPUHUMAN €KCNEPUMEHTIB Ha TBapUHax»
(2001 p.), KoHBeHLUii Pagn EBponun Npo OXOPOHY Xpe-
OETHMX TBAPVH, L0 BUKOPUCTOBYIOTb B EKCMEPUMEHTAX
Ta iHWKnX HaykoBux winax (Big 18.03.1986 p.), AnpekTtu-
B EEC Ne 609 (Bin 24.11.1986 p.) i HakagiB MO3 Ykpa-
iH1 Ne 690 Big, 23.09.2009 p., Ne 944 Big 14.12.2009 p.,
Ne 616 Big 03.08.2012 p. Ta 3akoHaMm YkpaiHu.

[ns BMBY4EHHA MOPPOMETPUYHUX | LEHCUTOMETPUY-
HUX XapaKTepUCTUK HEMPOHIB rinoTtanamyca rictonoriy-
Hi 3pi3n 3aBTOBLUKM 7 MKM AenapadiHysann B KCUIoni,
npoBOAMNN perigpartauiio B HU3XiIOHUX KOHLEHTpaLLisxX
etaHony (100%, 96%, 70%), Tpwyi BigMMBanu y ouc-
TUNbOBaHIM BoAi i BNpoaoBx 48 ron 3abapenioBanu 3a

mMeTonoM EnHapcoHa B po34umHi ranouiaHiH-XpoOMOBMX
rajiyHis, WO O03BOJNISAE BUABAATU HYKJIEIHOBI KMCNOTU
(3mebinbworo PHK) y HelipoHax. MoTim 3pisn Tpuyi BiA-
MUBaNny ANCTUNbOBAHIM BOAI AeriapyBann y BUCXIOHUNX
KOHLeHTpauisx etaHony (70%, 96%, 100%), kcunoni i
nomilany B KaHaACbknii 6ans3am.

MopdoMeTPUYHUI | LEHCUTOMETPUYHUIA aHaNI3 He-
MPOHIB rinotanamyca i KinbkKiCHMN aHani3 BMICTy B HUX
PHK npoBogmnn Ha KOMM’IOTEPHI CUCTEMI LMPPOBOro
aHanizy 3o06paxeHHs VIDAS-386 (Kontron Elektronik,
HimeuurHa) y Buammomy cnektpi. 306paxeHHs, Lo
oTpuMmyeTbeA Ha Mikpockoni AXIOSKOP, 3a ,onoMoroto
Bineokamepu COHU-4922 (COHU Inc., CLUA) ysogunu
B KOMM'IOTEPHY cuctemy LMdpPOoBOro aHanisy 3obpa-
XeHHa VIDAS-386 (Kontron Elektronik, HimewyunHa) Ta
oundpoByBaNn 3a 4EHCUTOMETPUYHOIO LLIKANo 3 256
rpajauismm ciporo Konbopy. AHasi3 306paxeHHs npo-
BOOWM B HaniBABTOMATUYHOMY PeEXUMi 3a A0MNOMO-
roto nakety npuknagHux nporpam VIDAS-2.5 (Kontron
Elektronik, HimewunHa): iHTEpPaKTUMBHO BW3HA4YaNMUCs
MeXi Tina HeMpoHa, Noro sapa i aaepus, a noTiM aBTo-
MaTUYHO PEECTPyBa/IMCS Miola BUAineHux ob’ekTis,
KOHUeHTpauisa i Bmict PHK y HUX. Ha nigctaBi unx no-
Ka3HukiB obumcnioBanacs KoHueHTpadis PHK y sugine-
HUX CTPYKTypax HeMpPOHIB Ki (YMOBHMX OOVIHULb ONTUY-
Hoi wWwinbHocTi - OOLLL): Ki = [Ig(D,/D,)|, i BMicT PHK y
BUAOINEHUX CTPYKTYpax HeMpPoHiB Ci (0ANHUL ONTUYHOT
winbHocTi - OOLL): C,= S, *|Ig(D, /D,)|, Ae S, - nnowa
CTPYKTYpW HelpoHa (Mkm?), a D,i D, - noKasHu1Ky onTuy-
HOI LLiNBbHOCTI BUAOINEHUX CTPYKTYP HEMPOHIB i MiXKKJIi-
TUHHOI pevoBUHU («dOH» Npenapary), BianoBigHo.

OTpuMaHi ekcnepuMeHTanbHi aaHi obpobnanu Ha
nepcoHanbHUX KOMM’loTepax MakeToM MNPUKIAAHUX i
ctatuctnyHux nporpam VIDAS-2.5 (Kontron Elektronik,
HimeuuunHa) i EXCEL-2003 (Microsoft Corp., CLUA). nsa
BCiX MOKa3HWKIB PO3paxoByBa/n 3HAYEHHS CepenHbOi
apudmMeTnyHoi BUBIpkK (x), ii amcnepcii i noMmunku ce-
peaHboi (Sx). [na BUSBNEHHS BipOrigHOCTI BiAMIHHOC-
Ten pesynbTaTiB AOCIAXEHb Y AOCNIAHNX | KOHTPOb-
HUX rpynax TBapuH Bu3Havanu koediuieHT CTbiogeHTa
(t), micnsa 4oro 3Haxo4wNM BiPOTiAHICTb BIAMIHHOCTI BU-
Gipok (p) i ooBipuMii iHTEepBan cepeaHbOi 3a TabMUIMUN
po3noainy CtelogeHTa. BiporigHnmuy BBaXkanm 3Ha4YeH-
HS, ans akmx p<0,05.

PesynbTaTn AocnipXXeHHs Ta X 0OroBOpEeHHS.
BrBYeHHS MOPPOMETPUYHUX XapaKTEPUCTUK Henpo-
HiB CX{ rinotanamyca BusiBUNo Oo60By AMHAMIKY MO-
KasHuKiB. Tak, NOPIBHAHO 3 AeHHMM nepiogomM (14.00
roa), no 02.00 roa Bigmivanu BiporigHe 36inblUeHHs (Ha
7,8%1,5%) nnouwj Tina HelipoHiB CXHA, 3ymoBieHe 3po-
CTaHHSIM NOLWi aApa KIITUH. Y CBOIO Yepry, 30iNbLUIEHHS
NAOLL Apa HEMPOHa 3yMOBMIEHO BiPOTiAHUM 3pOCTaH-
HAM MAOLW Moro agepus, sika ctaHosuna 5,60+0,237
MKkM? (Tab.). Mpn ubomy B HiYHUIA Nepiod cnocTepe-
XEHHS  94EepPHO-LUMTOMAa3MaTUYHE  ChiBBIOHOLUEHHS
(AUC) B nNencMekepHMx HeEMpoHax CTAHOBWUIIO
1,7+0,05% i BiporigHO GinbLue, HiX Y AEHHNI MPOMIXOK.
BonHouac nutomuin 06’emM sapa HelipoHa 3pocTaB Ha
18,2+2,16%, a uMtonna3mu, HaBMaku, 3HMXYBaABCA Ha
14,2+1,98%. Lii 3MiHM noeaHyBanucs 3i 3pOCTaHHAM
KoHueHTpauji PHK y camunx appax Ha 7,3%+1,5%, a Takox
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Tabnuug.

MopdomeTpuniHa xapakTepucTUKa HepoHiB cynpaxiaaMmaTU4YHOro sapa rinotanamycay
LypiB, SKi nepebyBanu 3a pi3HOro CBiT/IOBOro peXXumy Ta npu yeeaeHHi TM MenaToHiHy Ha
¢$OoHi Linoao6oBoro oceiTneHHa (x+Sx)

MocTinHa Tempsea, 14.00 rog

38,05+0,730

Cepii ekcnepuMeHTanbHmUx Mnowa HenpoHa, Mnowa agpa Mnowa anepus Mnowa ymtonnasmu
TBapUH MKM? HelrpoHa, MKM? HelipoHa, MKM? HelipoHa, MKM?
IHTakTHI, 14.00 rog, 44,28 + 0,557 25,38 £ 0,397 4,42 + 0,069 18,90 £ 0,336
IHTakTHi, 02.00 rog 47,72 Jf 1,262 30,24 ’:r 0,897 5,60 1*0,237 17.70 + 0,658
25,91+0,610 4,51+0,106

11,33+ 0,372

MocTinHa Tempsea, 02.00 rog,

37,27 £ 0,361

22,48 + 0,258

3,92 £0,045

14,80 £ 0,202

MocrTiliHe OCBiTNEeHHS, 34,87 £0,640 21,81 £ 0,526 3,80 £0,092 13,10 £ 0,384
14.00 ron, * * * *
Mocriii . 31,41 +£0,323 20,79 £0,258 3,62+ 0,046 10,64 + 0,191
OCTIilHE OCBITNEHHS, - o o o
02.00 ron, *kk * kK
MocTiHe OCBITNEHHS + 37,06 £ 0,489 23,59+0,374 4,10+ 0,065 13,50 + 0,239
menaTtoHiH, 14.00 rop, rrx rrx
MocrTiliHe oCBITNEeHHA + 33,95+ 0,894 21,82+ 0,672 3,80+0,118 12,18 £ 0,529

*k Kk

menaToHiH, 02.00 roa,

*k Kk

MpumiTtka: BiporigHi (p<0,05) 3miHK WoOA0 NapameTpiB: iHTakTHUX TBapuH o 14.00 rog, (*), o 02.00 ropa (**), Ta wypis, ski nepebysanu 3a ymoB

MOCTIHOro OCBiTNeHHS, 0 14.00 rog, (***), 0 02.00 rog, (****).

i3 NigBuLLEHHSAM KOHUeHTpauii PHK B aaepusx HEMPOHIB
Ha 8,5%1,7% i 3anMmMaHih HUMK nnowi Ha 26,5%5,2%
MOPIBHAHO 3 AEHHUM MEPiIOAOM.

OTpuMaHi BENNYMHK CcBigYaTb MPO MiABULLLEHHS
OYHKLIOHANBbHOI i CUHTETUYHOI aKTUBHOCTI HENpOHIB
CX$l B iHTaKTHUX LLYPIB Y HiYHWUI Nepiog, 0obu. 3 MeToio
BUSIBSIEHHS MiCLS | pONi NPOBIOHOr0 HEMPOEHLOKPUH-
HOro TpaHcaykTopa 6insno60BOro Nnepioan3my — LLNLL-
KOMnoAaibHOI 3an03n y PYHKLIOHYBaHHI rONOBHOIO Nnemn-
cMekepa umpkagiaHHux putmie — CX4 rinotanamyca,
HamMn NpoBeaeHo MopdOMETPUYHE AOCIAXEHHS BKa-
3aHUX A4ep B YMOBax MOCTINHOI TEMPSIBM Ta TpUBaso-
ro OCBIT/IEHHS (MOAENIOBaHHS TBapuHaM enidisdapHoi
rinep- Ta rinodyHkLii BigNoBigHO).

MogenioBaHHA NiABULLIEHOI  MenaTOHIH-NPOAYKY-
BasIbHOI aKTMBHOCTI LUMLLIKONOAIOHOT 3an103n XxapakTe-
pusysasnocs 6inbw mmbwmmm nposeamu o 02.00 rog,
nopieHAHO 3 14.00 roa,. 3okpema, MOPPOMETPUYHO Lie
NPOSIBASNIOCS BiPOriAHUM 3HMKEHHSM MOLLi HerpoHa
Ha 21,89+3,26%. Lle 3yMOBNEHO BipOrigHUM 3MEHLLEH-
HAM now oro aapa Ha 25,67+4,01% ta umMtonnasmm —
Ha 16,38%2,12% (Ta6n.). ALC cTtaHosuno 1,52+0,018
on, nuTomuin 06’em siapa HerpoHa — 60,30+0,679%, a
umtonnasmm — 39,70+0,561% Big, 3aranbHOro 06’emy
KNMNITUHW.

He 3Baxalus Ha 3MEHLIEeHHS MOl Henpo-
Ha i MOr0 KOMIMOHEHTIB, Y HiYHWI nepioa B a4pi pe-
€CTpyBaanM BipOrigHO BuMLy KoOHueHTpauito PHK (Ha
11,43+1,25%) BHacnigok ii nigpuuleHHs B aaepui (Ha
12,24+1,09%). MapanensHo BmicTt PHK BiporigHo
3pOCTaB i B umMTONnasmi, ae ii KoHUeHTpaL,is cTaHoBUIa
0,168+0,0018 0.0.Lu,.

MoxHa npunycTuTun, Wo CBiTnoBa genpusauis (iH-
OYKUIS CMHTE3y MEeNaToHiHy) MOo-pi3HOMY BMMBaE Ha
MOPDODYHKLiOHANBHY aKTMBHICTb NECMeKepa uypka-
[iaHHOro nepioamamy, a came: BAEHb — 3HUXYE, a BHOMI
— nigeuwye ii. Kpim Toro, enigisapHa rinepdyHkuis

NPM3BOAUTbL A0 3rNaAXKyBaHHSA 40O0BUX BiAMIHHOCTEN
nnoLli Tina HeripoHa CX4, Wo cnocTepiranu B iHTaKTHUX
TBApPWH.

Binomo, wo cepep, 30BHiLLHIX re0diBNYHUX YNHHN-
KiB HaBaromilwnii BNAMB Ha pobOOTY UMpKadiaHHOro
nemcmekepa 3AOiNCHIOE TPMBaANiCTb CBITNOBOr0 [OHS.
YTprMyBaHHS TBApPWH 32 rinepiftomMiHi30BaHNX YMOB BU-
Knmkano 6inbLi 3MiHKM MOP(OPYHKLIOHANBHOrO CTaHy
HerpoHiB CXA rinotanamyca o 02.00 roa, Hix o 14.00
roa. Tak, nnowa HehpoHa ctaHoBuna 31,41+0,323
MKM? i Oyna MEHLUOK 3a aHasoriyHy K B iHTaKTHUX
TBAPVH, TaK i B LLypiB 3 rinep@yHKLIED WNLLKONOAi0-
HOi 3an03n. BkadaHi 3MiHN CynpoOBOAXKYBaINCS 3MEH-
LeHHaM nnowi aapa Ha 31,25+3,14% Ta uyutonnasmu
— Ha 39,89%4,17% (Tabn.). Kpim TOro, npmsepTtano
yBary iCTOoTHe nopylleHHs1 4060BOro putMy mMopdo-
@YHKLIOHaNbHOT akTUBHOCTI HelpoHiB CXH. BinbLuy ix
aKTMBHICTb, Ha BiAMIiHY Bif, TBapWH, ski nepebyBanu 3a
3BNYANHOIr0 OCBIT/IEHHS, PEECTPYBANIN Yy AEHHWI Nepi-
0, CNOCTEPEXEHHS, CBIAYEHHAM 4YOro € OTpMMaHi na-
pameTpn MOpPHOMETPUYHOI XapakTEPUCTUKN 90ep, WO
BMBYaloTbCA (Tadn.).

XapakTepusyoum HiYHUI eTan ekCnepuMeHTy, Bif-
3HAYMMO BY3bKMI Aiana30H KOAMBaHb KOHLEHTpaLii
PHK y HepoHax CXA o 14.00 Ta 02.00 rop, wono Tea-
PVIH, 9KNX YyTPUMyBanu 3a 3Bn4anHoro ¢gpotonepioqy. Y
LbOMY O0OBOBOMY MPOMIXKY MOKA3HUKN KOHLLEHTpPALLi
HYKJIEIHOBOI KMCNOTWU BIipOrigHO He BIiApiSHANUCS Big,
TakMX B iHTAKTHUX TBapWH. MNMOPIBHAHO 3 OEHHUM ne-
piogom (14.00 roa), oo 02.00 roa BuABNIEHO Biporia-
He 3MeHLUeHHs Ha 9,92+1,05% nnouli Tina HenpoHiB
CX4, 3yMOBfIEHE 3HUXEHHAM MJIOLLi LMTOMNAa3Mu Kii-
TUH. Lle cTano npuynHOO 3POCTaHHS B HiYHMA Nepi-
of, crnoctepexeHHs ALC B nercMekepHUX HelpoHax,
ake ctaHoBuno 1,95+0,024 op,. i BiporigHo Ginblie (Ha
16,77+2,15%), HiX y AEHHWNI NPOMIXOK (Tab.).
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OTpuMaHi pe3ynbratm [03BO- 0.4 -
NKA0Tb AINTYU BUCHOBKY, WO OOBXWN-
Ha ¢oTonepiony CyTTEBO BMMBAE 0:35 1
Ha pOTOPELENnTOPHI Nnencmekepu 03 -
CX4. Ha BigMiHy Big, NoCTilHOI Tem- -
psiBU, TPUBaNUMA CBITNOBUN PEXNM § 0259
BUKNKAE Oinbll BUpaXeHuin ae- 02 |
CUHXPOHO3 MOPDOPYHKLLIOHANBbHOI
aKTUBHOCTI HelipoHiB CXS, 3HuXye 015 1
KoHueHTpauito PHK B ix cTpykTy- 0.1

17

pax, B OCHOBI 40ro, MMOBIpHO, Nne-
XNTb MOPYLUEHHS CUHTE3y Biono-
BiHUX iMyHOCMEeUndiYHNX OinkiB,
AKi 3any4eHi B peanisaLito 4acoBoi

oLD

- - T
KoHueHTpauia PHK B agpi  KoHueHTpauia PHK B anepui

T 1
KonueHTpauis PHK B
uuTonnasmi

@ALL BLL + mMenaToHiH

opratisadji 6ionoriYyHnUx cucTem.
3 MeTol KOopeKLii MopyLUeHb,
WO BUWKIMKaHI TpuBanaum nepe-

Puc. 1. BnnuB menaTtoHiHy Ha KoHueHTpauito PHK y HeiipoHax
cynpaxiasmaTu4Horo sgpa rinotanamyca o 14.00 roa y wypie, wo nepedysanu 3a

YMOB MOCTiINHOIO OCBIT/IEHHS.

OyBaHHAM LLYPIB NPW NoCTinHOMy Mpumitka: * — BiporiaHi (p<0,05) 3MiHN LWOAO IHTAKTHUX TBAPUH.

OCBITNIEHHI, 9K OOVH 3 npenaparTis

0,45 -

Hamy 3aCTOCOBaHMn EK30reHHW vl
MenaToHiHy 0o3si 1,0 mr/kry 1,0 mn '
PO34YMHHMKA. 0.35 1

Mpu yBeneHHi iHoony Ha ¢oHi | 03
CBIT/IOBOrO CTpecy nposiBnsnacs |8 025
TeHAEHUiA HabNMXKEeHHA 00 HOPMU 02
MoKa3HUKIB nuoLLj HenpoHie CX4H o 015
14.00 ron. 3okpema, nig, Yac OeH- '
HOro eTany [OCHIIXEHHS MioLA 0.1
HelpoHa cknagana 37,06+0,489
MKM?, agpa — 23,59+0,374 mKkMm?,
agepus — 4,10+£0,065 mkm?. Bka- oLb

KoHuexTpauia PHK B agpi KoHueHTpauyis PHK B spepui

1%

KoHuexTpauis PHK B
uuTonnasami

aLL BLL + menaToHiH

3aHi 3MiHM po3MipiB HelpoHa CX4A
o 14.00 rom cnpuymHeHi 306inb-
LWEeHHs M MAoWi sapa Ta sagepus
(Tadn.). ALIC nepebyBano B Mexax
1,75+0,028 oa, nutomMmunii o6’em agpa — 63,65+1,019%,
a uutonnasmmu 36,35+ 0,657%. LLoao KoHueHTpa-
uii PHK y cTpykTypax neiicmekepHux knituH CX4, To y
LEHHUI IHTepBan AOCAIAXKEHHS B 94pi BOHA CTaHOBWIA
0,273+0,0029 o.0.1,., B aaepui — 0,378+0,0031 0.0.u4,,
y umTtonnasmi — 0,146 + 0,0015 o.0.u (puc. 1).

AKLLO y TBAPVIH, SKUM iH’€KYBann MenaToHiH Ha POHI
enigizapHoi rinodyHkuii, 0 14.00 roa,36inbLUIEHHS NOLL
HelpoHa BiporigHo BigbyBanocs BHACIAOK 3POCTaHHS
nnowi sapa Ta agepus, 7o o 02.00 rog — y pesynbrarti
36inblweHHs naowi uutonnasmm (Ha 14,5+1,8%) wono
LYypiB, AKUM iHAON He yBoaunn (Tabn.).

BiporigHo Buwmm y ue no6osuin nepioa 6yno ALC
CTOCOBHO BKa3aHOi rpynu NOpiBHSHHS. [1py LbOMY KOH-
ueHTpauis PHK y koMnoHeHTax HelpoHiB CXA Takox
CUHXPOHHO nigBuwyBanaca. OpHak, 3a Mopdome-
TPUYHMMU BUMIPIOBAHHAMMN, 3aCTOCYBAHHS FOPMOHY He
HOpMani3yBano UMpKagiaHHWUIA PUTM akTUBHOCTI MNen-
CMEKEPHUX KNITUH AocnigxyBaHux saep (puc. 2). Le
[ae niacrtaBv CTBEPAXYBATU, LLO CBITIOBUM PEXUM €
[OMiHYOYMM YNHHUKOM Y POPMYyBaHHi [OOOBUX PUTMIB.

BucHoBku

1. TpuBanicte ¢oTonepiony iCTOTHO BNAMBAE Ha
doTopeuenTopHi nencmekepu CX4A. MocCTiMHWIA CBITNO-
BUN PEXNM OECUHXPOHIZYE MOPDOPYHKLiIOHANbHY ak-

Puc. 2. KoHueHTpauis PHK y HeiipoHax cynpaxiadamaTu4Horo sapa rinoranamyca o
02.00 ron 32 yMOB YBeleHHS LypaM MeJlaToOHiHY Ha ¢pOHi NOCTINHOIro OCBIT/IEHHS.

TUBHICTb HeMpoHiB CX4, 3MiHIO€ y KOHLeHTpaLuito PHK B
ix a0pi, agepui Ta umMTonna3Mmi.

2. YBe[EeHHs MenaToHiHy TBapuHaMm, Lo nepebdy-
BasM 3a YMOB MOCTINHOIrO OCBIT/IEHHSA HOpPMani3yBano
NOKa3HWKN NoLL HEMPOHIB CXHA | KOHLEHTPpaLilo y H1X
PHK. BogHouac, iHOon He KopuryBaB pUTM akKTUBHOCTI
HerpoHiB CXH, fakunii 3anuuaBcs TakuMm, 9K i npu Tpu-
BanomMy dOTOonepiodi Ta iHBEPCHUM LWOAO0 TBAPWH, SKi
nepebyBanu 3a 3BMYANHOIO CBIT/IOBOIrO PEXUMY.

3. PiBeHb koHueHTpauji PHK y HerpoHax CXA o
02.00 rop, He 3a3Hae BipOrigHWX 3MiH y rpynax nopie-
HSIHHS, WO, MMOBIPHO, CBIAYUTbL NPO 3any4yeHHs Ao-
[AaTKOBUX €HOOMEeHHMX MEXaHi3MiB, CNpAMOBaHMX Ha
36epexeHHs1 OYHKLIOHANbHOI aKkTUBHOCTI HEMpPOHIB Y
BKa3aHWI nepios, KOaM B HOPMi B OpraHiamMi npoayky-
€TbCS HaMOiNbLIe MeNaToHiHy.

MepcnekTUBM NoganbLUMX PO3po00oK y AaHOMY
HaNpPsMKy. Y NoganbLlloMy nNiaHyeTbCs OOCILKyBaTN
BMJIMB CUHTETUYHUX NENTUAIB LWMLLIKONOAiIOGHOI 3an03u
Ha MOP@ODYHKLIOHANbHY aKTUBHICTb HeMpoHiB CXHA
ONs TMBLWIOro Ni3HaHHS MexaHi3MiB ydacTi BKasaHux
CTPYKTYP Y perynsuii umpkagiaHHUX pUTMIB CCaBLLIB.
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MOP®O®YHKUIOHANIbHI MNEPETBOPEHHA B HEWPOHAX CYMPAXIASMATUYHUX SOEP
FMMNOTAJIAMYCA LLYPIB HA ®OHI PI3BHOI TPMBAJIOCTI OCBITJIEHHS | MPU KOPEKLIT MEJIATOHIHOM

Bynuk P. €., Bypauuk A. |., Bynuk T. C., KpuByaHcbka M. |., Bnacoea K. B.

Pe3iome. Y cTaTTi po3rnsgalnTbCs pesdynbratm AOCAILKeHb MOP@POdYHKLIOHANbHOrO CTaHy HEWMPOHIB
cynpaxiaamatnyHnx agep (CX4) rinotanamyca LypiB 3a YMOB Pi3HOi TPMBaNOCTI CBITIOBOro pexumy. BcTa-
HOBJIEHO, WO Yy TBApWH, SKi 3a3HanuM TpuBasoi ekcrno3uuii CBIiTNIOM, iCTOTHO nopyLllyBaBCcs O0OOBUIA PUTM
MOPdODYHKLIOHANBHOT akTUBHOCTI HelrpoHiB CXHA rinotanamyca. binbLuy ixHIO aKTUBHICTb, Ha BiOMIHY Bif, LLYPIB,
sIKi nepebyBanu 3a 3BMYANHOO OCBIT/IEHHS Ta CBITNOBOI AenpuBaLlii, peecTpyBanuy AeHHWIA Nepiod CnocTepeXeH-
HS. YBEeOEHHS MENaTOHiIHY TBapuHaM, Lo nepebyBanm 3a yMOB NMOCTIAHOMO OCBITNIEHHS, HOPMari3yBasnio NOKa3HMKN
nnowi HerMpoHiB CXH i koHueHTpaLito B Hux PHK. BogHouyac, iHooN He KOpuryBaB PUTM aKTUBHOCTI HEMPOHIB CX4,
KNI 3aN1LLIABCS TakuM, K i Tpy TpyBanomy GpoTonepioAi Ta iHBEPCHMM LoA0 TBApVH, siki nepebyBany 3a 3Bmyaii-
HOrO CBIT/IOBOIO PEXMMY.

Kniouogi cnoBa: cynpaxiaamatuyHi aapa, rinotanamyc, MopdodpyHKLiOHaNbHUA CTaH, CBITNIOBa AepuBalis,
MOCTINHE OCBITNIEHHS, MENATOHIH.

MOP®ODYHKLIMOHAJIbHBIE MPEOGEPA30OBAHUS B HEMPOHAX CYNMPAXUA3MATUYECKUX SOEP
MMNOTAJIAMYCA KPbIC HA ®OHE PA3HON AJIUTEJZIbHOCTU OCBELLEHUS U NPU KOPEKLMU MEJIA-
TOHUHOM

Bynbik P. E., Bypauuk A. U., Bynbik T. C., KpuBuaHckaa M. U., Bnacosa K. B.

Pe3iome. B cTaTbe paccMaTpmBaloTCH pesynibtathl UccnefoBaHnin MOPGO@PYHKLMOHATbHOIO COCTOAHUSA He-
POHOB cyrnpaxuasMaTn4yecknx saep rmnotanamyca KpbiC B YCIOBUAX PA3HOW AJIMTENIbHOCTU CBETOBOIO pexuma.
YCTaHOBAEHO, YTO Y XMBOTHbIX, NOABEPTrLUNXCS ANTENbHON 3KCNO3MLUM OCBELLEHNEM, CYLLECTBEHHO HapyLlan-
CSl CYTOYHbIN PUTM MOPDOPYHKLMOHANBHOM aKTUBHOCTM HEMPOHOB CyrnpaxnasmaTniecknx saep rmnoranamyca.
BonbLUyIO MX aKTUBHOCTbL, B OT/INYME OT KPbIC, HAXOOALLMXCS NPY 0ObIYHOM OCBELLEHMN 1 CBETOBOW AenpuBauum,
pernctpupoBanu B AHEBHOW nepuop, HabnoaeHvs. BeeaeHre MenaTtoHnHa XMBOTHBIM, COAEPXALLMMCS B YCIO-
BUSX MOCTOSIHHOrO OCBELLEHNS, HOPMANNM30BaNo nokasaTenu niowann HermpoHoB CXA 1 KOHUEHTPaUMio B HUX
PHK. B T0 e Bpemsi, MHO0N HE KOPPUTMPOBasn PUTM akTUBHOCTM HEMPOHOB CXHA, KOTOPLI OCTaBancs Taknum, Kak
W Npu 4anTensHoM GoToNepPMoE N MHBEPCHBIM OTHOCUTENbHO XUBOTHbIX, HAXOAALMXCS NMPY 0ObIYHOM CBETOBOM
pexuvme.

KnioueBble cnoBa: cynpaxmasmaTmnyeckue sgpa, rmnoranamyc, MopdodyHKUMOoHanbHOe COCTOSHME, CBETO-
Bag LenpuvsaLng, NOCTOAHHOE OCBELLEHNE, MENATOHVH.

MORPHOFUNCTIONAL TRANSFORMATION IN NEURONS OF THE SUPRACHIASMATIC NUCLEI OF
RATS’ HYPOTHALAMUS ON THE BACKGROUND OF DIFFERENT ILLUMINATION PERIODS AND IN CASE OF
MELATONIN CORRECTION

Bulyk R. Ye., Burachyk A. I., Bulyk T. S., Kryvchanska M. I., Vlasova K. V.

Abstract. The mechanisms of circadian pacemaker activity of the neuronal systems of the suprachiasmatic
nucleus (SCN) of the hypothalamus are currently deeply researched. Meanwhile, information concerning the
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effects of photoperiod modifications (in particular, constant illumination or darkness) on the activities of specific
structures involved in the formation of circadian rhythms remains relatively limited.

We studied the circadian variation of the cytometric characteristics of the SCN neurons of the hypothalamus
of rats, as well as the effect of experimental changes in the light-dark cycle and the introduction of exogenous
melatonin on these parameters. Three groups of animals (12 rats each) were kept for seven days under normal
photoperiod conditions (12.00L:12.00D, control group), constant illumination and prolonged darkness. The fourth
group of animals under experimental conditions, like the rats of group 2, was injected intraperitoneally with melatonin
(Sigma, USA, purification rate 99.5%) at a dose of 1.0 mg/kg, 1.0 ml of solvent (0.9% ethanol solution in NSS).

To study the morphometric characteristics of the hypothalamus neurons, multiple histological sections were
prepared according to a standard procedure on a rotary microtome. Morphometric analysis of the hypothalamus
neurons and quantitative analysis of the content of RNA in them were performed on a VIDAS-386 computer system
for digital image analysis in the visible region.

Analyzing the morphometric parameters of neurons of the hypothalamus, the daily dynamics of the indices was
found. Thus, compared to the daytime period (2 p.m.), till 2 a.m., a significant increase (by 7.8+1.5%) of the body
area of the SCN neurons was observed, due to the growth of the cell nucleus area. In turn, the increase in the area
of the nucleus of the neuron was due to the probable increase in the area of its nucleolus, which was 5.60+0.237
um?. At the same time, at night, the observed nuclear-cytoplasmic ratio (N:C Ratios) in pacemaker neurons were
1.7+0.05% and significantly higher than in the daytime. While also, the specific volume of the neuron core increased
by 18.2+2.16%, and the cytoplasm, on the contrary, decreased by 14.2+1.98%. These changes were combined with
an increase in the concentration of RNA in the nuclei by 7.3£1.5%, as well as with an increase in the concentration
of RNA in the nucleoli of neurons by 8.5+£1.7% and the area occupied by them by 26.5+5.2% in comparison with the
daily period.

With the purpose of deeper analysis of place and role of the pineal gland, the leading neuroendocrine transducer
of circadian periodism, in the functioning of the hypothalamus SCN, we performed morphometric studies of these
nuclei under conditions of constant darkness and prolonged illumination (simulation of epiphyseal hyper- and
hypofunction of the animals, respectively). In contrast to light deprivation, a prolonged light regime causes a more
pronounced desynchronosis of the morphofunctional activity of SCN neurons, reduces the concentration of RNA
in their structures, which is likely to be caused by a disruption of the synthesis of corresponding c-Fos proteins
involved in the realization of the temporal organization of biological systems.

In order to correct the disruptions caused by prolonged stay of rats at constant illumination, we used exogenous
melatonin as one of the drugs. With the introduction of in dole on the background of light stress, a tendency to
normalization of the parameters of the area of SCN neurons appeared about 2 p.m. In particular, during the day
step of the study, the area of the neuron was 37.06+0.49 um?, of the nucleus, 23.59+0.374 um?, of the nucleolus,
4.10+0.065 um?. The indicated change in the size of the SCN neuron at 2 p. m. was due to an increase in the area
of the nucleus and nucleolus. N:C Ratios were within 1.75+0.028 units, the specific volume of the nucleus was
63.7£1.02%, and the cytoplasm was 36.4+0.66%. As to the concentration of RNA in the structures of the pacemaker
cells of the SCN, it was 0.273+0.0029 AU in the daytime step in the nucleus, 0.378+0.0031 AU in the nucleolus, and
0.146 £ 0.0015 AU in the cytoplasm.

As to the comparison group, the N:C Ratio was proved higher in this diurnal period. At the same time, the
concentration of RNA in the components of the SCN neurons also increased synchronously. However, according
to morphometric measurements, the use of the hormone did not normalize the circadian rhythm of activity of
pacemaker cells of the investigated nuclei. This gives grounds to state that the light regime is the dominant factor in
the development of circadian rhythms.

Key words: suprachiasmatic nuclei, hypothalamus, morphofunctional condition, light deprivation, permanent
lighting, melatonin.

PeyeH3eHm — npodp. Binaw C. M.

CratTa Hagiviwna 26.01.2018 poky

ISSN 2077-4214. BicHuk npo6nem Gionoriti Meguuuumn — 2018 — Bun.1, tom 1 (142) 269



