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AHHOTaumA. Llenb: BbiAENEHNE N XapaKTepmcTuka atanos hopMMpoBaHMS HOBbIX OONINNKYIOB, a Takke NoacyeT
YyacToTbl oonnukynoreHesa (PI) B pasnmyHbIX yyacTkax LMTOBUOHOW XKenesbl B HOPME 1 akcnepumeHTe. Mamepuarn
U MemoObl. JKCNepumeHT nposeaeH Ha 36 Genbix NoNoBO3penbIX KpbiCax, pacnpeaeneHHbiX Ha TPy rpynnbl: | — KOH-
TponbHyto; Il — ¢ 60-cyToYHbIM Bo3aecTBUEM BeHsoaTa HaTpust B fo3e 1000 mr/kr; Il — c BBegeHnem Mekcugon®
B Ao3e 50mr/kr Ha coHe 60-cyTouHoro BBeAeHUs 6eHsoarta HaTpus. Atansl GIT n3yyanu Npm NOMOLLM CBETOBOW MU-
Kpockonuu. Pe3ynbmamel. PopMmpoBaHMe HOBOro (OOnnmMKyna HadmHaeTcs ¢ nponvdepauym TMPOUMUTOB Ha y4acTKe
CTEHKV 3penoro onmnukyna, nocne Yero Mexay Knetkamm opmMmpyeTcs nonocTb, B KOTOPYK OHW CEKPETUPYIOT KOri-
noua. B npouecce pocTta connvkyna BeicoTa TMPOLMUTOB YMEHbLLAETCS, @ pa3mMep ero norocTy U KONM4ecTBO KOJfo-
naa ysenuumsaetcs. Bo |l rpynne Ha 3-u 1 24-e cyT. akcnepvMeHTa npuaHakv O BbISBNEHbI pexe: B LeHTpe opraHa
B 1,7 n 1,4 pasa, Ha nepudepun — B 2 1 1,2 pasa no cpasHeHuto c | rpynnon, a B Il rpynne vawe B 1,3 n 1,6 pasa
B UeHTpe opraHa u B 1,3 n 1,3 pasa — Ha nepudepun no cpasHeHwuto co |l rpynnon. 3akmoveHue. B npouecce I
B LUMTOBWIHOW Xenese B CTEHKE OOHOro 13 OOMMMKYrNoB pa3BMBaEeTCA o4aroBasi nponvdepaums TMpoLUTOB C Aanb-
Herwnm opMUpOBaHMEM MOMOCTM HOBOOOPa30BaHHOIO Yonsukyna n ero poctom. B Hopme yactota obpasoBaHus
HOBbIX (DOMMMKYMNOB BbILLE B LIEHTPE OpraHa, Yem Ha nepudepumn, 1 CHUXKaeTcst B 06enx 3oHax B rpynmne KpbiC C BBe-
AeHnem beHsoata HaTpus. B rpynne kpbic, rae BBeAeHve 6eH3oarta HaTpus kopperMposanocb BBeAeHMeM npenaparta
Mekcmaon®, KonmyecTso criydyaeB ¢ hopMUMpOBaHMEM MOSOALIX (HONSMKYNOB YBENUYMBANOCh, OQHAKO nokasaTtenu
He JocTurany KOHTPOnbHbIX Lmndp.

KnioueBble croBa: LMTOBMHAS Xemnesa, TUPOLWTHI, honmmkyr, GeHsoat Hatpus, Mexcugon®
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Abstract. Objective: identification and characterization of the stages of formation of new follicles, as well as the
frequency of folliculogenesis in various parts of the thyroid gland in the norm and in the experiment. Material and
methods. The experiment was carried out on 36 mature white rats divided into three groups: control (I), 60-day expo-
sure to sodium benzoate at a dose of 1000 mg/kg (II) and administration of mexidol at a dose of 50 mg/kg against
the background of 60-day administration sodium benzoate (l1l). The stages of folliculogenesis were studied using light
microscopy followed by a statistical analysis of its frequency. Results. The formation of a new follicle begins with the
proliferation of thyrocytes on the wall of the mature follicle, after which a cavity is formed between the cells, into which
they begin to secrete the colloid. In the process of follicle growth, the height of thyrocytes decreases, and the size of its
cavity and the amount of colloid increase. In group I, signs of folliculogenesis were detected in the center of the organ
by 1,7 and 1,4 times, and on the periphery — by 2 and 1,2 times less than in group I, and in group Ill — by 1,3 and
1,6 times more often in the center and 1,3 and 1,3 times in the periphery, compared with group Il on the days 3 and 24
of the experiment. Conclusion. In the process of folliculogenesis in the thyroid gland, focal proliferation of thyrocytes
develops in the wall of one of the follicles with further formation of the cavity of the newly formed follicle and its growth.
In norm the frequency of new follicles formation is higher in the centre of the organ than in the periphery and decreases
in both zones in the group of rats with sodium benzoate administration. In the group of rats where sodium benzoate
administration was corrected by mexidol administration, the number of cases with the formation of young follicles in-
creased, but the indicators did not reach the control figures.

Keywords: thyroid gland, thyrocytes, follicle, sodium benzoate, Mexidol®

BeepeHue. OgHo 13 YHUKanNbHbIX CBOWMCTB XWBbIX  MNOTeHUunan Pa3NnUYHbIX KIEeTOK BapbUPyeT, YTO CBA3a-

OpraHM3mMoB — CMOCOBOHOCTb K BOCCTaHOBMEHMIO (pe-
reHepauum) noBpexaeHHbIX KNeTok. PereHepaTopHbin
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HO C pa3HbIMW UCTOYHMKAMMN WX Pa3BUTUSI, CTPOEHUEM
n pyHKumMsaMU [1]. PonnuKynapHbIe KNEeTKN LWUTOBUAHON
xenesbl, Oyoyun anutenuounTamu, obnagaroT BbipaXKeH-
HOW CUHTETMYECKON, CEKPETOPHOW aKTUBHOCTBIO U YyB-
CTBMTENBbHOCTBIO K PasfUyHbIM 3K30- U 3HOOrEHHbIM
BO34ENCTBUAM. 3aKOHOMEPHOW peakumen opraHuama
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Ha rmbenb KMNETOK SBNSIETCA BOCCTaHOBMEHWE LEenocT-
HOCTM ydyacTka TKaHuW MnyTeM rmnepTpodum CoceaHux
knetok nmbo mx nponudepaummn. Mpn aTom B NuTepa-
Type He yaanochb HanTu nHdopmaumio o Mopdonornye-
CKMX 0COBEHHOCTAX MpoLecca pereHepaummn TMPOLUTOB
1 aTanax hopMUPOBaHNS HOBbIX OONNINKYIOB, @ Takke
€ro YacToTe NPOTeKaHWs B pas3nuyHbIX y4acTkax opraHa.

Llenb — BblgeneHne n xapakTepucTrka atanos op-
MUPOBaHNSA HOBbIX PONNMKYNOB, a Takke MoacyeT ya-
CTOTbl PONMMKynoreHesa B pasnmnyHbIX yyacTkax LnUTo-
BMOHOW Xerne3sbl B HOPME 1 9KCMeprMeHTe.

Matepuan u wmMetoabl. JKCNEPUMMEHT MNpPOBEOEH
Ha 36 GenbIx camuax-Kpbicax MOMOBO3PeNioro Bo3pac-
Ta maccon 200-210 r, pacnpegeneHHbIX Ha Tpu rpynnbl:
| rpynna (K) — koHTponbHas, |l (BH2) — kpbicbl noa-
Bepranucb 60-cyTouHOMY BO3fencTBuio GeHsoata Ha-
Tpusa (Eastman Chemical B.V., Hugepnangel) B fose
1000 mr/kr, a xuBoTHbIM Il rpynnbl (BH2+M) Ha aTom
oHe BBoaunu npenapat Mekcugon® (OO0 MeamumH-
CKUI LeHTp «3nnapar) n3 pacyeta 50 mr/kr. 2KMBOTHbIX
BbIBOAMMN W3 3KCNEepUMeHTa MeToAoM Aekanutauuu
nog 3dVpHLIM Hapko3oM Ha 3-u 1 24-e cyT. nocne 3a-
BepLueHns 60-gHeBHOro Bo3aencTens 6eH3oarta HaTpus
Uy COBMECTHOrO BO34encTBnA BeH3oaTta HaTpus 1 npe-
napata Mekcugon®. l'mctonornyeckyto o6paboTky TkaHu
LLIMTOBMAHOW enesbl NPOBOAUNM MO CTaH4APTHOM Me-
TOAUKe, Cpe3bl OKpaluMBamny reMaTtoKCUIMHOM U 303U-
Hom. OcyluecTeneH aHanu3 10 y4acTKOB Kaxaoro cpesa
LLIMTOBUAHOW Xene3bl KaX4oro XXMBOTHOro, Ha 6onbLiomM
yBenuyeHumn (x600) (ueHTp u nepundepnst opraHa) B KOH-
TPOMbHOWM N 3KCNEPUMEHTArNbHON rpynnax ¢ Lenbto Bbl-
SBMEHMSA NPU3HaKkoB POPMMPOBAHUSA MOMNOAbIX honnu-
KyrnoB M3 CTeHku 3penoro donnukyna. YuuTtelBas To,
YTO Ha KaXgoM CTekronpenapaTte Haxogunocb 6 cpe3os
opraHa, TO ANs KaX4O0ro XWBOTHOMO NpoaHanM3MpoBaHo
60 obnacTtel LeHTpa 1 nepudepumn LUTOBUOHONM XKere-
3bl. O6paboTKy CTaTUCTUYECKNX AAHHbIX OCYLLECTBIANN
C MOMOLLbIO KOMMbIOTEPHBIX Nporpamm Statistica 12.0
(StatSoft) n Microsoft Office Excel 2017. Ons oueH-
KW Tuna pacnpegeneHns MnpusHakoB WCMOMb30Banu

Kputepui LWanupo — Yunka. BenuuuHel npegcrasneHsl
B Buge M+SE, rope M — BbIGopoyHoe cpegHee n SE —
CTaHAapTHasa owwubka cpefHero. [ns cpaBHEHUS Bbl-
OopoK ucnonb3oBanu HenapameTpu4ecKkme KpuUTepumn:
U-kputepun MaHHa — YWUTHU ANS HE3aBUCUMbIX Bbl-
6opok 1 W-kputepuii BunkokcoHa Ansi CBI3aHHbIX Bbl-
6opok. CTaTUCTUYECKN 3HAYUMBIMW CHATANU pasnnuus
npu p<0,05, roe p — BEPOATHOCTb OLUMOKM NEpPBOro
poaa npu nNpoBepke Hyneson rmnotesbl. Bo Bcex cniyya-
AX MCNOmnb3oBany ABYCTOPOHHUE BapuaHTbl KPUTEPUEB.
[Mpu cpaBHeHUM HeCKOMbKMX rpynn mMexgy cobon uc-
nonb3oBanu nonpasky BoHdeppoHn Ha MHOXEeCTBEH-
HOCTb CpaBHEHWI [2].

Pesynerathl. B npouecce aHanusa ructonpenapaTos
BbISIBIIEHO, YTO BO BCEX rpynnax Ha 3-u 1 24-e CyT. 9KC-
nepvMeHTa B LUMTOBUOHOW Xenese onpedensnucb gon-
NVKynbl, MMetoLme ocoboe cTpoeHue. Tak, YacTb CTeH-
KM B ofHMX donnukynax bbina yronweHa n cogepxana
HECKOITbKO CrnoeB TUPOUUTOB, a B APYrMX — B JAHHOM
CKOMIEHNM KNETOK MMenach MonocTb Pa3HbIX Ppa3mMepos,
3anonHeHHas BeLLeCTBOM, aHarorM4HblM MO MHTEHCUB-
HOCTM oKpacku ¢ konnowugom. Monoctb Gbina otaeneHa
OOHUM CITOEM TUPOLMTOB OT OCHOBHOW MONOCTN doninu-
Kyna. Y4uTblBas 9T0, MOXXHO NPEeAnornoXuTb, YTO Habmto-
pancs npouecc hopmmpoBaHns Monogoro connukyna
M3 y4acTKa CTEHKW 3pernoro ¢ponsnukyrna, KoTopbli Mop-
dhonormyeckn MOXHO NoApasaenvTb Ha Tpy dTana.

. OTtan nponudepaumm (rpynna  Kybudeckmnx
U NPU3MaTUYEeCcKUX TUMUYHOW MOPMONOrMn TUPOLM-
TOB, PaCMOMOXEeHHbIX B HECKOMbKO CMOEB Ha y4yacTke
CTEHKM CpegHero nnm KpynHoro onnunkyna).

Il.  3rtan dopMupoBaHusi NonocTu (Mexagy TUpo-
uutTamm nosiBnseTca cchepuyeckon unm oBanbHon gop-
Mbl NOMOCTb, 3aNOfTHEHHAsA COAEPXKMMbIM aHaNoOrMYHbIM
MO MHTEHCMBHOCTU OKPaCKW C KONonaom).

Ill. 3Ortan pocta momnogoro donnukyna (yBenu-
YeHue MOonocTM C KOMMouaom K TpaHcdopMaumus Tu-
pOLMTOB, OrpaHUYMBalOLNX €e B HU3KMe Kybuyeckue
W NIOCKNE KNETKM) (PUCYHOK).

[McTonornyeckoe CTpOEHNE LieHTparnbHbIX (&) 1 nepudepudeckmx (6) y4acTKoB LMTOBUAHON xenesbl KpbiC rpynnsl BH2+M
Ha 24-e cyT. HabniogeHus: 1 — chonnukyn; 2 — konnowa; 3 — atan nponudepaunn; 4 — atan PopMMPOBaHNSA NMONOCTU MOMOAOr0
donnukyna; 5 — atan pocta monogoro gonnukyna. Okpacka remaTokCUIMHOM 1 303UHOM. YBen. x 600

Saratov Journal of Medical Scientific Research. 2023. Vol. 19, Ne 3.



296

MATOJTOMMMYECKAA AHATOMKA

KonuyecTBo cnyyaeB hopMMpoBaHus MOSoAbIX PONUKYIOB B LWMTOBUAHOM Xenese, SE

Cpokun aKcnepuMeHTa, CyT.
CratucTnyeckas 3Ha4MMoCTb
3 | 246 pasnuunit
Ipynna, n
xenesa
p,—3 p,—4

LEHTP nepudepusi LieHTp nepudepus

K (n=10) 7,5+0,6 4,5+0,6 7,8+0,7 4,340,3 0,943 0,952

BH2 (n=10) 4,4+0,5 2,240,3 5,4+0,6 3,6£0,3 0,423 0,012
P, ,=0,003 P, ,=0,014 P, ,=0,047 P,,=0,253

BH2+M (n=10) 5,6+0,6 3,610,4 6,8+0,7 4,7+0,5 0,411 0,227
P, ,=0,298 P, ,=0,032 P, ,=0,306 P,,=0,173

MpumeyaHuns:p ,— cratucTuyeckas 3Ha4MOCTb pasnuuuin mexay rpynnamv Kvi BH2; p,

— cTaTUcTUYecKas 3Ha4YMMOCTb PasnNUYnn Mexay

rpynnamv BH2 n E;H2+M;’p1_3 — cTaTUCTUYecKas 3Ha4YMMOCTb PasNNYMin MEXAy NokasaTensaMn 3-X U 24-x CyT. B LEHTPanbHO 30He; p,_, — cTatucTuye-
ckasi 3HaYMMOCTb pasnNuymMn Mexay nokasarensamu 3-x n 24-x cyT. B nepudepuyeckon 3oHe.

Y 3KMBOTHbIX KOHTPOMNbHOW rpynnbl ¢ 3-X no 24-e
CYyT. KONMMYECTBO Cry4aeB hopMUpoBaHUsS HOBLIX ¢OOr-
nukyrnos BospacTtano ¢ 7,5+0,6 no 7,8+0,7 (p=0,943)
B LEHTparnbHOW 4acTu LUMTOBUOHON Xenesbl U YMEeHb-
wanock B nepudepuyeckon yactu c 4,5+0,6 no 4,3+0,3
(p=0,952).

B rpynne, B KOTOPOW >XWBOTHble nonyyann 6eH-
30aT Hatpusa B gos3upoBke 1000wmr/kr macchl Tena,
Ha 3-U 1 24-e CyT. KCNepMMeEHTa B LIEHTPE LLUMTOBUAHON
enesbl Npu3Haku onnukynoreHesa BbisBNeHbl B 1,7
n 1,4 pasa, a Ha nepucdepumn — B 2 1 1,2 pasa pexe,
MO CPaBHEHUIO C KOHTPOSbLHOM rpynnown.

B rpynne, kpbicam koTOopow BBOAWNM hapmako-
koppektop — Mekcuaon® Ha doHe 60-CyTOYHOro BO3-
pencrteus beHsoarta Hatpust B fose 1000 mr/kr/maccol
Tena, Ha 3-1 1 24-e cyT. aKCcnepumeHTa monogsie ¢on-
NuKynbl, OPMUPYHOLLMECA U3 CTEHKM 3penoro ¢orn-
nukyna, sbisenanucs B 1,3 n 1,6 pasa yawe B UeHTpe
nB 1,3 un 1,3 paza — Ha nepudepum No CpaBHEHUIO
C rpynnow ¢ n3onMpoBaHHbIM BBeAeHneM GeH3oaTa Ha-
Tpusa (Tabnuua).

O6cyxpaeHune. imeloTcss gaHHble O TOM, YTO Ha-
nu4ne HecKOonbKux pagoB TUPOLMTOB BO3HMKaeT
B pes3ynbrate UX MUTOTUYECKOrO AEeNleHUsl, KoTopoe
HanpsMylo CBSI3aHO C YPOBHEM TUPEOTPOMHOro rop-
MOHa [3, 4]. U3BeCTHO, 4TO WKUTOBMAHAS Xenesa Cno-
cobHa Kk pereHepauuu, HO Npu 3TOM AaHHbIA Npouecc
[0 KoHUa He siceH [5]. OnucaHHoe paHee MO3BOSS-
€T NpeanoriokuTb, YTO BbISBNIEHHbLIE NMPUCTEHOYHbIE
CKOMNEeHns KNeTok — pesynbtaT MuTo3a TUpOLM-
ToB. [losiBNeHne NonocTn Mexay TupoumtTamu u ee
3anofiHeHME CEKPEeTOM MOXET CBMAETENbCTBOBATb
0 TOM, YTO MocnegHun — MNpPoAYKT UX OesiTenbHO-
ctn. CnepoBaTtenbHO, MOPGONIOrM4YecKkoe CXOACTBO
C TUNUYHBIMK ONMAMKyNamu AaeT npaBo cyMTaTtbh
OAHHYI0 CTPYKTYpy MonoabiM onnukynom, dopmu-
PYIOLLMMCA U3 y4acTKka CTEHKM 3penoro donnukyna.
YuunTbiBasi, 4TO aKTMBHOCTb TUPOLMTOB Ha nepude-
pUM MeHbLUE, YeM B ULeHTpe [6], MOXHO OOBACHUTL
o6y TeHAeHUMO BO Bcex rpynnax bonee 4vacto-
ro doopmMmpoBaHUs Monoabix ONMANKYNOB B LIEHTPE
opraHa, 4Yem Ha nepudepun. B rpynne BH2 obwas
TEeHOeHUNS YMEeHbLUEeHUs Yucna cryydyaeB copmumpo-
BaHUA MoONoAabiX (ONMAMKYNOB B pas3HbiX yvacTkax
opraHa cBsidaaHa C MexaHu3MoMm dencTBusa GeH3oaTta
HaTpusa (CHWXaLWEro ypoBeHb TUPEOTPOMHOro rop-
MOHa M Hapywatuwero ctpyktypy OHK Hanpsamyto

M Yepes nHuumaumio okcugatmeHoro crpecca) [7, 8].
Wcnonb3oBaHne npenapata Mekcugon® (okasbiBato-
Lero aHTMOKCMAaHTHOe Bo3gencteue) [9] nossong-
eT CHM3NTb 3adpdeKT Bo3aencTeua beHsoata HaTpud
N yBernuynBaeT KONMM4YecTBO Criy4aeB MOSIBIEHUSA MO-
noAplx ONNMKYNOB B Xenese, N0 CPaBHEHWIO C AaH-
HbIMK rpynnbl BH2 Ha 3-u n 24-e cyT.

3akntoyeHume. B npouecce connukynoreHesa B Ln-
TOBMOHOW Xene3e B CTEHKe OAHOro u3 onnukynos
pasBMBaeTcA o4aroeas nponudepauns  TMPOUUTOB
C AanbHenwmmM hopMmnpoBaHem NonocT HoBoobpaso-
BaHHOro honnunkyna v ero poctom. B Hopme yactora 06-
pa3oBaH1s HOBbIX (HONINKYIOB BhilLE B LLIEHTPEe opraHa,
4YeM Ha nepudepun, 1 CHkaeTcs B 06enx 3oHax B rpyn-
ne KpbIC C BBegeHneM GeH3oaTa HaTpus. B rpynne kpbic,
rae BBedeHve 6eHsoaTa HaTpus KoppernpoBanoch BBe-
AeHveM npenapata Mekcugon®, KonuyecTBo cryyaeB
C (hOpMUPOBaHNEM MOSOAbIX (DOMMMKYIOB yBENnM4mBa-
10Cb, OHAKO NoKasaTenu He JOCTUrany KOHTPOMbHbLIX
umndpp.

Bknag aBTOpOB: aBTOpbI CAENanu 9KBUBANEHTHbIN
BKIaj B NoAroToBKy nybnukauuu.

KoHnukT nHTepecoB: aBTopbl 3a9BNAT 06 OTCyT-
CTBWM KOH(PNNKTa MHTEPECOB.
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