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Pe3rome. [myramar HaTpito € OJHI€I0 3 HAWMONIMPEHIIINX Xap4oBUX J00aBok. Ha meit MoMeHT Oe3neyHa KOoH-
nenTtpaniss MSG B paiioHi Ta HOro TOKCHYHICTh 3JIMIIAIOTHCS TPEIMETOM JUCKYCii. JlocmiKeHHs ClpsSMOBaHEe Ha BHB-
YEeHHS! TOKCHYHOT'O BIUIMBY TJIyTaMaTy HATpil0 Ha TKAHWHY MIMTONOIOHOT 3a103u 1rypiB. Jocuia npoBoauBcs Ha 20-TH
CTaTEeBO3PUIMX CaMIIX OUTHX HIypiB penpoayKTHBHOTO BiKy JiHil Bictap y nBa tepminu. Illypis Oyno nomineno Ha ngi
TPYIH, KOTPi IOAEHHO OTPUMYBAJIH IITyTaMaT HaTpilo B panioH y n03i 0,07 r/kr 3 BiTbHUM J0CTyroM 10 Boau. Yepes 4
Ta 8 THIKHIB TBAPUH BUBOJMJIM 3 €KCIIEPUMEHTY Ta OI[IHIOBAIN CTaH IIMTOIOIII0OHOT 321031 32 JIOTIOMOT'OI0 TiCTOJIOTiY-
Horo metoy. Uepes 4 THKHI BBEJCHHSI TNTyTaMaTy HATPilO JOCIIHKEHHSI TOKa3all HasBHICTh CTPYKTYPOBAHOI KarCyJIH
3aJ103H, 1110 IPUJIATAE J0 MapeHXiMH Ta po3AijIsie il Ha yacTouku. Pomikyiu Oyiu pi3Hi 3a po3MipoM, IXHIH IPOCBIT MICTHB
anuA0GUIBHUH KOJI0i, meprudepiiiai Gosikym Oy OLIbII Ta OOMEKEHI MIIOCKAM a00 HU3BKUM KyOIYHUM CITiTeIieM,
TOJI SIK LEHTpabHI (OJIKYIM MaJll MEHIIUH iaMeTp i BUPI3HSJIUCH OJJHOIIAPOBUM KyOIYHHM EIiTeNieM 3 OKPYTIIMMHU
simpamu. Ha 1ipoMy eTarmi eKCIiepUMEHTY BHSBIICHO IUISHKH 30UIBIICHHS BHCOTH CHiTeNito, nepudepiitai Gomikymu
MICTHJIM pe30pOIiliHi BaKyOIi, @ TAKOXK BiJ3HAYAIOCS YIIKOIKCHHS 0a3aIbHOI MeMOpaHu.

Uepes 8 THKHIB BBEJICHHSI TITyTAMaTy HATPiI0 MOKHA CTBEP.KYBATH PO 30UIBILIEHHS CepeIHbOT BUCOTH KITITHH
(oiKyIiB, TiNepIIa3ito KIITHH, 3SMEHIIEHHS KUTBKOCTI KOJIOIy Ta MepernoBHEHI KPOBOHOCHI cyuHH. Byio Big3zHaueHo
3MiHH 3 OOKy MIKpO- Ta MaKpOCYAUH, IO MiATBEPAKYIOTh PO3BUTOK aHTIONATIi 32 YMOB BIUIMBY IIyTaMaTy HaTpito. [To-
sIBa BEJIMKOI KIIBKOCTI MIKHOTHYHUX KIIITHH, KOTP1 CTaJH BUPAXKEHI y 3B’ SI3KY 3 TPHBAIICTIO TOCIIPKEHHSI.

VY pe3ynbrati MOp(OIOTIYHOTO TOCHIPKEHHS BCTAHOBIIEHO, 10 BHACIHIJOK TPHBAJIOr0 BIUIMBY JIii INIyTaMaTy
HATpiIO HA NIMTONOIOHY 3303y PO3BUBAJIMCS BUPA3Hi 3MiHU IIUTOIOI0OHOI 3871031 OLIMX IIypiB, 30KpeMa 3MiH HaOyIJIH
dbopmu HOTIKYJIAPHUX KIIITHH, a TAKOXK CIIOCTEPIranocs 30UTBIIICHHS BUCOTH CIITENiI0 (OJIKYJIiB Ta 3MEHINCHHS KiJlb-
KOCTI KOJIOTy, KpiM TOTO, BiJ3HAYAIACS TIIEPIUIA3is emiTeito (HOiKyIIiB 31 3017bIICHOI0 MAPTIiHAIEHOIO BAKyOJIi3aIli€lo.

KirouoBi cioBa: nmromnoniOHa 3a03a, THPSOIUT, XapyoBa Mo0aBKa, TiIyTamMaT HATpiro, TiCTOJIOTISI, MiKpO-

cKkoriyHa OynoBa, OUTHIA IIyp, EKCIIEPUMEHT.

Beryn. ImyramaTt Hatpito — 3apeecTpoBaHa B
VYxpaini nomynspHa xap4yosa gobaBka E621, ska B €Bpo-
nefchKuX KpaiHax nmozHavaethbes sk MSG. I'mytamar € o-
Hi€I0 3 HAHOIIBIINX 3arajIbHOJOCTYITHUX aMIHOKUCIIOT Y
npupoi. ICHyIOTh 1Ba OCHOBHI [pKepesa riryramary, OJHe
3 SIKMX — BJIACHUU OpraHi3M, KOTPHUH MOXE CaMOCTIHHO
CUHTE3yBaTH TJIyTaMiHOBY KHCJOTY, IO € OCHOBHOIO
CKJIaJIOBOIO TKAHWHHMX O1JIKIB 1 HENTUIB Ta BiAITPae Bax-
JIUBY POJIb Y OOMiHI PEYOBHH JIFOMMHHU Ta € HANIIOIIM-
peHinmM 30y/KYI0YrM HEHpOMeIiaTopoM y HEPBOBI cH-
cTeMi XpeOeTHUX, Ipyre — MPHPOAHI MPOAYKTH Xapdy-
BaHHsI TBAPHHHOT'O 1 POCIMHHOTO MOXOJPKEHHS, fKi, 30-
KpeMa, MICTAThCS B TOMaTax, M'sci, MOJIOIIi, TpHU0Oax, CHpi,
KyKypyaA3i, 6000Bux, puoi. [1].

MSG € 0THUM 3 HAUTIONUPEHIIINX XapYOBUX JI0-
0aBOK. BiH BUKOPHUCTOBYETHCS y PI3HUX KOHILIEHTPALIisSX
3aJIe)KHO  BiJl THIly  XapyoBHX HponykriB. Ha
CHOTOJHINIHIN JeHb Oe3neuHa koHueHTpauis MSG B
palioHi Ta HOro TOKCUYHICTh JIS JIIOJMHH 3QJTUINAIOTHCS
npeaMeToM auckycii [2]. MSG e 3aranpHONOMMPEHNM 3a-
c00OM JIJIs1 TOKPAIEHHS OPTaHOJIENITUYHUX BJIaCTHBOCTEH
CTpaB SIK JOMAIIHBOTO MPUTOTYBAaHHS, TAaK i B Xap4OBii
MIPOMHUCIIOBOCTI. TOMY OLITBIIICTh KOHCEPBOBAHUX 1 IITBH/I-
KO3aMOPOXKEHUX IPOAYKTIB, Taki SK: apoMaTH30BaHi
YiIicH, KOHCEPBOBaHi TOTOBI CTpaBH, MapuHOBaHE M'ICO,
TUISIIKOBI COEBI COYCH, 3aMOPOIKEH1 MPOAYKTH Ta TYHEIb,
MOJKYTh MICTUTH Pi3Hi KoHIeHTpalii MSG.

Bepyuu no yBaru iHpopmarito npo BB MSG
Ha MOP(O-PYHKI[IOHATBHUH CTaH MMTOMOAIOHOT 3371031,
3’SCOBaHO, IIO Cepel HAYKOBIB TaKe IMTaHHS JOCI
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BUKJIMKAE CYNEPEWINBY peakiito. [leski aBTOpH MOBiIOM-
JISIFOTH MIPO HECYTTEBI 3MiHU B MOP(OJIOTii IUTOMOAIOHOT
3aJI03U Ticis TpuBajoro BeelneHHss MSG B pallioH 1rypiB
[3]. Inmi aBTOpPH MOBIIOMIISIIOTH, IO CHOXKUBaHHS MSG
IiJ] Yac BariTHOCTI CaMHIb LIypiB HETATUBHO BILUTUBAE HA
TUTiJI, HOTO PICT 1 PO3BUTOK CKEJIeTa Ta, SIK HACII 10K, CIIPH-
YUHSE PsAA OIOXIMIYHUX 1 TICTOJOTIYHMX 3MIiH Y THCUIHIT
Matepi Ta IUI0/a, TAKOXK OYJI0 BiI3HAYCHO TOKCUYHHH 1 Te-
patoreHHui edekT [4]. PesymbTatu JOCHTIKEHHS CBI-
YaTh PO MiJIBUIIEHHS aKTHBHOCTI MIUTONOAIOHOT 3211031
B JIOPOCIMX IIYpiB, siki oTpuMyBaid MSG (4 Mr/r Macu
TiJa) YHOpPOJIOBX OJHOTO TWXHs, edekT crocrepiranu
HaBITh Yepe3 MICSAIlb MiCIs OCTAaHHBOI 103U [5].

3B's130Kk MyOJiKkamii 3 IUIAHOBUMH HAyKOBO-IIO-
ciigaumu poboramu. CTaTTsl € YaCTHHOIO IJIAHOBOT Hay-
KOBO-/IOCTIITHOT poO0TH Kadeapu HOPpMaIbHOI aHaTOMIT Ta
orepaTtuBHOI Xipyprii 3 TomorpagiuHOI0 aHATOMIEO
JIbBIBCHKOTO HAIlIOHAIBHOTO MEIMYHOTO YHIBEPCHTETY
iMeni [lanmma Tammiekoro «Mopgho-(hyHKIOHATBHI
0COOJIMBOCTI OpPraHiB y Ipe- Ta MOCTHATAILHOMY ITepioax
OHTOTEHE3y, ITPY BILIUBI OMiOi/[iB, Xap4OBHX J100aBOK, pe-
KOHCTPYKTUBHHX OIEpallisiX Ta OXUPIiHHI» (HOMep JIep-
xaBHOI peectpanii 0120U002129).

MeTa noctigkennsi. BcTaHOBUTH HACHIJKY TPH-
BaJOr0 BIUIMBY MOHOHATPIEBOI COJIi TJTyTaMiHOBOi Kuc-
JIOTH Ha MOP(OJIOTIYHUI CTaH IUTOIOIIOHOT 321031 CTa-
TEBO3PUIUX CaMIIiB OLTHX IIypiB.

O06’exT i MeToau nocaimxkeHHs. ExcrepuMeHT
npoBoAMIX Ha 20-TH CTATEBO3PLINX CaMIIX OLIMX IIypiB
penpoaykTuBHOro Biky umiHil Bictap (3,5-4 wmic.). Ha
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MOYaTOK EKCIIEPUMEHTY Maca IIypiB craHoBuia 247,0+5,0
r. llogenno 20-tu mrypam InepopajbHO MIMETKOI BBO-
qy 70 MIY/KT TITyTamaTy HaTpilo JUIs MiJCHIICHHS CMaKo-
BUX XapaKTepUCTUK DKi [6, 7] 3 BUIBHHUM JOCTYIIOM 1O
BozM. Y mepepaxyHKy no3a 70 Mr [yis niypa eKBiBaJeHTHA
B cepenHboMy 790 Mr muis moauHu Baroo 70 kr. @opmyiia
nepepaxyHKy BianoBigHo [8]: mo3a gromuHu (Mr / Kr) =
no3a mypa (mr / kr) x Km cmiBBigHomeHHs (6.2 s
mypa) = 70 Mr/kr x 6.2 = 11,29 Mr/kr; 103a JIOIUHH ce-
pennboi Bark 70 kr — 11,29 mr/kr x 70 kr = 790 mr. Kon-
TPOJIEM CIIYyTyBalW IMTONMOMIOHI 3ay03u 6 IHTaKTHHX
Oinux nrypiB. Yepes 4 Ta 8 THIKHIB CIIOXKMBaHHSI TTyTa-
MaTy HaTpilo IIypiB BUBOJMJIU 3 €KCIEPUMEHTY LUIIXOM
nexarmirtanii (y 3B’3Ky 3 HEOOXITHICTIO OTpUMaHHS KPOBi
JUTSL TOJAJTBIIMX O10XIMIYHHX IOCHIDKEHb) 3 BUKOPHCTaH-
HsM epipHOTO HapKO3Y st eBTaHasii. [LypiB yrpumyBamu
B yMOBax BiBapito JIbBiBchbKOro HarioHassHOT0 yHIBEpCH-
tety imMeHi [lanuna ["anuipkoro.

Vi gociipKkeHHs IPOBEICHO 3 JOTPUMAaHHAM OCHOBHHX
nonoxedb GCP (1996), Kousennii Pagu €Bponu mpo
npasa JoauHu Ta Oiomenuuuny (Bix 04.04.1997), 'enb-
ciHChKoI iekinapariii BeecBiTHROT MeinuHOT acomiarttii mpo
€TUYHI NPUHLUNU NIPOBEJCHHA HayKOBUX MEIUYHHX JO-
CITiJDKEHb 3a ydacTio oauHu (1964-2013), nakazis MO3
VYxpainu Ne 690 Big 23.09.2009, Ne 616 Bix 03.08.2012 i
«[Topsiaky BuiydeHHs Oi0JOTiYHUX 00’€KTIB Bij momep-
JIUX, TiJa SIKKX MiUISTal0Th CYJ0BO-MEIMYHIN eKCTIepTH3i
1 IaTOJIOTOAHATOMIYHOMY NOCIIJDKEHHIO, Ul HAayKOBUX
IiIel», BUMOT TyMaHHOTO CTaBJICHHS 1O IMiANOCIIIHUX
TBapHH, PEriIaMEeHTOBaHUX 3akoHOM Ykpainu «IIpo 3a-
XHCT TBapHH BiJ] )KOPCTOKOTO MOBODKEHHSD (Ne 3447-1V
Big 21.02.2006 p.) Ta €BponeiicbKOI0 KOHBEHIIEID MPO

3aXUCT XpeOETHUX TBApHH, AKi BUKOPUCTOBYIOTHCS I
JNOCHIHAX Ta IHmHMX HaykoBux wineil (CrpacOypr,
18.03.1986 p.). dnst TiCTOJOTIYHOTO MOCIHIPKEHHS (par-
MEHTH IUTOnoAi0Hoi 3a103u dikcysamu y 10% HelTpans-
HOMY pO34HHi (hOpMalliHy, 3HEBOJHIOBAJIM B CIHUPTax Ta
3anuBaiy B napadiHoBi Oyoku. B monanbiomMy BUTOTOB-
JISUTK TICTO3Pi3W TOBUIMHOIO 5-6 MKM, siKi (hapOyBayu re-
MaTOKCHJIIHOM Ta eo3uHoM. IIpenapaTu BuBuamm ta ¢poro-
rpadysany npu 30iUIbIIEHHSX Mikpockona: X400 x1000.
Jns  cdororpadyBanHs MiKporpenapariB  BUKOPHCTO-
BYBaJIM KOMIT IOTEpHY cucTeMy «Aver Mediay.

Pe3ynbTaTn focaigkeHHs Ta iX 00roBOpeHH.
Uepe3 4OTHPHU THXKHI BBEJEHHSA €KCIIEPUMEHTAIbHUM TBa-
PHHAaM IiIyTamary HaTpiro cepii TiCTONOTIYHUX 3pi3iB M-
TONOAI0HOT 321031 MOKAa3aly HasBHICTh CTPYKTYPOBaHOI
KaICyJd, 10 MUIBHO NPUIArae 10 MapeHXIMH 3aJI03U Ta
posninse ii Ha yactouku. DoryiKynM BapitoBaiM 3a pPo3-
Mipom, iepudepiiini ¢omikynu Oynu OiIbII Ta 0OMexeHi
TUIOCKUM 200 HU3BKUM KyOIUHHM eITiTelieM, TO/i SK IIeH-
TpasbHi (ONIKYIH Majli MEHIIMH JiaMeTp 1 BUPI3HSIINCH
OJTHOUIAPOBUM KYOIYHUM ETITENEM 3 OKPYTIIMMH SAPAMH.
[pocsit ¢onikyna OyB 3alOBHEHUH anuAOPIILHUM KO-
noigom (pucyHok 1). Konoin nepudepitinux QoikymiB
MICTHB JIeKiJIbKa KpalloBUX BaKyoJIeH, 1110 MO>KHA BBaXKaTH
o3Hakamu pe3opOrii. Bxke Ha 1bOMY TepMiHi eKcliepu-
MEHTy OYJIO BHSBIEHO JMAUISIHKA 301IbIICHHS BUCOTH
enitenito Qomikyna, nepudepiiiai ¢onikyamn Oynmn odme-
KEHI KyOIYHMM eImiTeNlieM 3 OKPYIJIMMH LEHTPaJbHUMHU
SIAPAMH Ta MICTHIM BEJTUKY KUIBKICTh PE30pOLIiHHUX Ba-
kyoneit (pucynok 1). LlenTpanbhi (oJiKynIn HaroBHEHI
KOJIOIZIOM MOJEKYIH 3 TOOAMHOKUMH YIIKOKEHHAMHU Oa-
3aJIbHOT MEMOpaHHu.

Puc. 1. ®parmenT mmTonoAioHoi 3a103u Ol10ro mypa miciasi 4 THXKHIB npuiioMy riIyramatry HaTpilo.
MikpodoTtorpadis. 3adapBiieHH reMaTOKCHIIHOM Ta eo3uHOM. 30.: x400.

UYepes BiCIM THXKHIB €KCIIEPUMEHTY BiJ3HaYain
3MEHIIeHHsI PO3MipiB (OJNIKyNiB Ta HEPIBHOMIPHICTb
¢dopmu yacTHHU QOJNIKYJIB IIMTONOAIOHOI 3aJ03H,
MOJIEKY/IM 3 PO3pUBAMHU IXHBOI Oa3zaJbHOI MEMOpaHH.
BusiBieHo rinepruiazito (oJikytiB y 6araTbox 4acTo4Kax
muTonoaiOHol 3ano3u. Emiteniit dornikyna BUIOBKUBCS,
BUSIBJICHO MHOXXHMHHI emiTelNialibHi KIITHHU (OIiKyIIiB 3
MIKHOTHYHUMH SpaMH, KapiOmiKHO3 CIIOCTepiramd i B
KITHHAX MDK(QOJIKYJISIPHOTO TNPOCTOpY (PUCYHOK 2).
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LleHTpaipHUii KOJIOiN MICTHB YMCIIEHHI ekcdotiiioBaHi
kiaiTrHU. Croctepiraii 3MEHIIEHHS KIJTBKOCTI BMICTY
KoJloimy 31 30UTBIIEHOI0 KIJIBKICTIO  Pe30pOLiHUX
Bakyoseil. Kpim Toro, crocrepirajiy IMOBHICTIO ITOPOKHI
¢odixynm Bix konoimy. BimzHadamu B AesKUX AUTSIHKAX
mUTONOMIOHOT 3ay103M HAOpsK T CHOTYYHOTKAaHWHHHUX
MPOMIXKKIB, @ B IHIIMX AUTSIHKAX — 3BY)KEHHS AUISHOK
CTPOMH Ta 30UIBIICHHS YaCTHHHM IapEHXMATO3HHX
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€JIEMEHTIB (PUCYHOK 3), III0 MOXKHA PO3IJISIATH SIK O3HAKYy  IEePENOBHEHI KPOBOHOCHI Cy/IMHHU, ()OPMYBaHHSI IIPUCTIH-

iJIBULIIEHHS aKTUBHOCTI (DYHKIIT I TONOIOHOT 3aJ103H. KOBHX TPOMOiB, 3MiHa opMH 1 pO3MIipiB MPOCBITIB MiKpPO-
[IpuBeprae yBary peakilisi TeMOMIKPOIMPKYJIS-  CyAuH (PUCYHOK 4).

TOPHOTO pycia Ha BBEACHH IITyTaAMAaTy HATPit0, 30KpeMa,

e 3

i % T B
Puc. 2. ®parmenT mmronoAioHoi 3a103u Ol1oro mypa miciasi 8 TH:KHIB mpuiioMy riyramary HaTpilo.
MikpodoTtorpadis. 3adapBiieHH reMaTOKCHIIHOM Ta eo3uHOM. 30.: x400.

Puc. 3. ®parmenT mmronoAioHoi 3a103u Ol1oro mypa micjasi 8 TH:KHIB mpuiioMy riyramary Hatpilo.
MikpodoTtorpadis. 3adapBjieHH reMaTOKCUIiHOM Ta eo3uHoM. 36.: x1000.

Puc. 4. ®parmenT mmronoAioHoi 3a103u Ol1oro mrypa miciasi 8 TH:KHIB mpuiioMy riyramary Hatpilo.
MikpodoTtorpadis. 3adapBiieHH reMaTOKCHIIHOM Ta eo3uHOM. 30.: x400.
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XapuoBa mg00aBka riaytamaTr Hatpito (MSG)
MOJKE CTHMYJIIOBATH YYTJHMBI PELENTOPH, IOKpAIlyBaTH
CMaK cTpaB Ta 30inplryBatd anetut, Tomy MSG BBa-
KA€EThCS OJIHIEI0 3 OCHOBHMX IPWUYMH 30UIBIICHHS Baru
[9]. Aesiki mocmipkeHHS Biq3HaYaiu HaOip Baru y HOBOHa-
PODKeHHX MuIIed micist npuiiomy MSG, 1110 mpu3BoAKUIO0
0 ypaxeHb B JIyronofiOHOMy sapi rimoraiamyca
(ARCN) [10].

PesynbpTaTil HaNIOro MOCHI/PKEHHS YITKO BKa3y-
IOTh Ha 3AJICXKHICTh TJIMOWHH 3MIH CTPYKTYPHOI OpraHiza-
Iii IUTOMOMIOHOT 3aJI03H BiJl TEPMIHY CIOYKHBAHHS TJIy-
TaMaTy HaTpito. Taky 5K 3aJeKHICTh BUSBUIIM IHIII JTOCITi-
JTHUKH, 30KpeMa, TIPH BUBYEHHI BIUIMBY BKa3aHOI Xapuo-
BOI 100aBKM Ha MOP(OJIOTIYHUHN CTaH CEJIC3IHKH Ta JIiM-
¢arnynux By3miB [11, 12]. MoxHa CTBEp/HKYBaTH PO
301IBIIEHHS CepeHBOT BUCOTH KIIITHH (DONIKYIIiB, 3MEH-
IICHHS KUTBKOCTI KOJIOIMy B AESKUX (OJIKyJIaxX pa3oM 3
MIEPEIIOBHEHUMU KPOBOHOCHUMH CYIMHAMH ITiCJISI ILO/ICH-
HOTO MepopaabHOro BBeaeHHs MSG y mo3i 70 Mr/kr Baru
TiJIa MPOTSIrOM BOCHKMH THIKHIB. J{0CHiPKEHHS TOKA3YIOTh,
1[0 TaKa PeakKilis CX0ka Ha FiCTOMIOTIYHI 3MiHU, BUKITUKAHI
roiitporeHamu. Peakiist muTono/i0HOT 3211031 Ha TOUTPO-
TeHU paHile onucysanacs sk TpudasHa BigmoBiap [13].
Criouatky BifOyBa€TbCsl paHHE MPOHUKIIMBE 301TbIICHHS
npoJideparrii emiTeaalTbHUX Ta CTPOMATBHUX KITITHH IIIH-
TOMOIOHOT 3aJ103H, SIKE OCATAE MKy MPHOIU3HO Uuepes 2
THKHI 1 IOBEPTAETHCS JI0 TIOYATKOBUX PIBHIB IPOTSTOM 3
MICAIIB. Y HaIIOMy JOCHI/DKEHHI Timepruiasis KIiTHH
(GOJIKYIIIB CIIOCTEPIraEThCS Yepe3 BiCIM THXKHIB  Bij
npuiiomy MSG. Kpim Toro, momideHi Hamu 3MiHHU 3 OOKY
MIKpO- Ta MaKpOCyJIMH IiTBEPUKYIOTh PO3BUTOK aHTIO-
naTii 3a yMOB BILIMBY ITyTamaTy Hatpito [14, 15].

ITosiBa MIKHOTUYHUX KJITHH, SKi CTaad OIiJIbII
MTOMITHAMH B TIEPi0J] JOCII JUKEHHS, BiIIIapOBaHMUX MIKHO-
TUYHHUX KIITHH y KOJIOTNI, MiATBEPIKY€E paHillle OTpuUMa-
HUI pe3yJbTaT B JOCIIDKEHHX IHIINX aBTOPIB, SKi MOsIC-
HIOIOTh Taki 3MIHM OKHCHIOBAJbHUM ITOIIKOJKEHHSIM,
OCKUIBKM yTBOPEHHS PEaKkTHBHUX (OPM KHCHIO BBa-
Ka€eThCS TIEPBUHHOIO MOJIIEI0 MTPU PI3HUX CTPECOBHUX YMO-
Bax [16].

BucHoBkn.

I'myramaT HaTpilo IpU BBEJEHHI HOrO B parioH
MPOTATOM YOTHPHOX THXKHIB HE TPU3BOJUTH JI0 BUpaXKe-
HUX 3MiH (popMu abo giamMeTpiB (HOTIKyIiB MUTOMOAIOHOT
3aJI03U Ta IIUTOAPXITEKTOHIKH B IiIoMy. Uepes BiciM THX-
HIB BIUIMBY TJIyTaMaTy HaTpilo CIIOCTEpirajd BHpa3Hi
MOp}OIIOTiUHI 3MiHU IUTOOIOHOT 321031 OLINX IIypiB,
30KpeMa, 3MiHy (opMHU (DOJIKYISIPHUX KIITHH, 8 TAaKOXK
301IBIIEHHS] BUCOTH €MiTeNio (ONIKYNiB Ta 3MEHIICHHS
KUJIBKOCTI KOJIOiJy, BiJ3HAa4yalM TilepIuia3iio emiTeiro
(oikyITiB 31 30UIBIICHO0 MapPTiHATBHOIO BaKyOJIi3aIli€to
Ta MOSIBY BiAMIAPOBAHUX MIKHOTUYHHUX KJIITHH Y KOJIOT/I.

IlepcnekTHBY NOJANBIINX AOCTIAKEHb. Y I0-
JIANTBIIIOMY HaIlli JOCIIPKEHHsI OYIyTh IIOB’s3aHi 3 BHB-
YEHHSIM TICTOJIOTIYHUX, MOP(OMETPUYHHX Ta eJeK-
TPOHHO-MIKPOCKOIIYHHUX 3MIH CTPYKTYPHHX KOMIIOHEHTIB
LIMTOIOIOHOT 32103 LIYPiB IIPH TPHUBAJIOMY BBEJCHHI Ta
BIIMiHI TJIyTaMaTy HaTpito.
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THE MICROSTRUCTURE OF THE THYROID
GLAND OF MATURE WHITE RATS

L.O. Sviatotska

Lviv National Medical University named after Danylo
Halytskyi, Department of Normal Anatomy, Lviv, Ukraine
ORCID ID: 0009-0006-7499-7001,
e-mail:lilysvyatotska@gmail.com

Abstract. Sodium glutamate is a popular food ad-
ditive registered in Ukraine as E621, while in European
countries, it is labeled as MSG. Chemically pure sodium
glutamate was first synthesized in 1907 by the Tokyo Im-
perial University researcher Kikunae Ikeda. Over the past
decade, the flavor enhancer sodium glutamate has become
widely used and popular worldwide. Sodium glutamate is
the monosodium salt of glutamic acid, containing 78%
glutamic acid, 22% sodium salt, and water. Glutamate is
one of the most abundant amino acids in nature. There are
two main sources of glutamate, one being the body itself,
which can synthesize glutamic acid, a major component of
tissue proteins and peptides, playing an important role in
human metabolism and being the most common excitatory
neurotransmitter in the vertebrate nervous system. The
second source is natural food products of animal and plant
origin, including tomatoes, meat, milk, cheese and corn.
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MSG is one of the most common food additives. It is used
in various concentrations depending on the type of food
products. To this day, the safe concentration of MSG in the
diet and its toxicity to humans remain subjects of debate.
MSG is a widely used means of improving the organolep-
tic properties of homemade dishes as well as in the food
industry. Therefore, most canned and frozen products may
contain various concentrations of MSG. Based on the lit-
erature studying the effects of MSG on the morpho-func-
tional state of the thyroid gland, this issue still evokes a
controversial reaction among researchers.

The study was aimed at investigating the toxic ef-
fect of sodium glutamate on the thyroid tissue of rats. The
study was conducted on 20 sexually mature male white
rats of the Wistar line in two terms of the experiment — two
groups of rats that received sodium glutamate daily in the
diet at a dose of 0.07 g/kg with free access to water. After
4 and 8 weeks, the animals were withdrawn from the ex-
periment, and the state of the thyroid gland was evaluated
histologically. After 4 weeks of sodium glutamate admin-
istration, the study showed the presence of a structured
capsule of the gland, which adjoins the parenchyma and
divides it into lobules. The follicles varied in size, their lu-
men contained acidophilic colloid, peripheral follicles
were larger and limited by flat or low cuboidal epithelium,
while central follicles had a smaller diameter and were dis-
tinguished by a single layer of cuboidal epithelium with
round nuclei. At this stage of the experiment, areas of in-
creased epithelium height were found, peripheral follicles
contained resorptive vacuoles, and damage to the base-
ment membrane was also noted.

After 8 weeks of sodium glutamate administra-

tion, it can be stated that there was an increase in the aver-
age height of follicular cells, hyperplasia of cells, a de-
crease in the amount of colloid, and congested blood ves-
sels. Changes in micro- and macrovessels were noted, con-
firming the development of angiopathy under the influence
of sodium glutamate. The appearance of a large number of
pyknotic cells, which became more pronounced with the
duration of the study, was noted.
As a result of the morphological study, it was established
that as a result of the prolonged exposure to sodium gluta-
mate on the thyroid gland, pronounced changes occurred
in the thyroid gland of white rats, including a change in the
shape of follicular cells, an increase in the height of follic-
ular epithelium, a decrease in the amount of colloid, hy-
perplasia of follicular epithelium with increased marginal
vacuolization.

Keywords: thyroid gland, thyrocyte, nutritional
supplement, monosodium glutamate, histology, micro-
scopic structure, white rat, experiment.
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