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DyHKIIOHATBLHASI AKTHBHOCTH (DO/UIHKY/ISIPHBIX 9HI0KPITHOLUTOB
IIITOBU/YHOII Ke/1e3bl HOC/Ie BO3/ICIICTBUS TAPTPA3UHA,
HAHECCHHS TPABMBI KOCTH M BBC/ICHISI CE/ICHA3DI

Burtanuin Hukonaesnu Mopozos

Benzopodckuli 20cydapcimeeHHbill HAUWUOHAALHbIT UccAedosamennckuil yHusepcumem, benzopod, Poccus

Annomayusa. 1ImeBoi a3okpacuTenb TapTpasuH TpeSyeT JaIbHEHIIero u3yueHus Ul TOHUMaHUs Ge30I1acCHOCTH €T0 BO3-
JIEHCTBUSI M MCCIIEIOBAHMS Ha 3TOM (oHE ajianTaliy OpraHusMa, B YaCTHOCTH II0CTIe TPaBMBI KOCTeH, a Takke crioco00B KOPPEKIHH
JIaHHBIX U3MeHeHui. 1ens — orpeenuTs QyHKIMOHAIBHYIO aKTUBHOCTh (DOIUIMKYIISIPHBIX SHIOKPHHOIIUTOB Ha IEKTPOHOT PaMMax
TIocie JUTUTEThHOTO YIOTpeOIIeHHsT TapTpa3iHa U HAHECEHUSI TPaBMBI GONBIIEGEPIOBBIX KOCTeH ¢ WiIH Ge3 BBEICHUS CEIeHA3bL.
B nccnenopanym yuactBoBaro 36 IOIOBO3PENBIX GEITBIX KPBIC (KphIcaM 1-i TpyImibl B TeUeHHe 2 MECSTIEB BBOIIIIN (QH3UOTOTIYECKII
pacTBop, 2-# TPYIITLI — pacTBOP TapTpasuHa B qo3e 1 500 Mr/kT, 3-i TpymITel — TapTpasuH U celeHasy B Jo3e 40 MKI/KT), ¢ TIoCIeny-
OIIMM HaHECEHUEM TpaBMbI CONIBITeGepIOBhIX KocTel. Ha 3-1 cyTKH y KphIC BCeX I'PYIII OIIpe/IeNsuach THIIOQYHKIHUS BOILIHKYIIP-
HBIX SHIOKPHUHOITUTOB, (17,20 +£0,25), (12,90 +£ 0,23), (13,80 & 0,20) Garua, a k 24-M CyTKaM TOJIBKO Y KPBIC 1-1 IPYIIIIHI BBIBIBLIIOCH
BoccTaHOBIIeHHe UX GyHKImH, (34,40 £ 0,22) Gamna.
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Functional activity of thyroid gland follicular cells after exposure to tartrazine,
bone trauma and administration of selenase

Vitaly N. Morozov

Benzopodckuli 20cydapcimeeHHbill HAWUOHAALHbIT UccAedosamennckuil yHusepcumem, benzopod, Poccus

Abstract. The food azo dye tartrazine requires further study to understand the safety of its effects and study the adaptation of the
body against this background, in particular after bone injury, as well as ways to correct these changes. The purpose of the work was
to determine the functional activity of follicular endocrinocytes on electronograms after long-term use of tartrazine and tibiae trauma
with or without administration of selenase. The study involved 36 mature white rats (rats of the 1st group were injected with saline
solution for 2 months, the 2nd group — a solution of tartrazine at a dose of 1500 mg/kg, the 3rd group - tartrazine and selenase at a
dose of 40 mcg/kg), with subsequent tibiae trauma. On 3rd day, hypofunction of follicular cells was determined in rats of all groups,
(17,20+0,25), (12,90 £0,23), (13,80 + 0,20) points, and by 24th day only in rats of 1st group recovery of their function was detected,
(34,40 £ 0,22).
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EsxkeIHEBHO B KMBOW OPraHU3M JOJDKHBI MOCTYIATh
TIUTATE/IbHbIC BEIIECTBA A MOAACPKAHUA €r0 HOPMaJlb-
HOTO (DYHKIIMOHHPOBAHHUA. [IpH 3TOM B TOHKC 33 MOKyIa-
TEJIEM HMEET MECTO HE TOJIBKO KAYECTBO MPOAYKTA, HO U
ero BHemHUM BUA [1]. B CBA3K C 3THM 4aCTO HCHOJb3Y-
FOTCSI MMUIICBBIC KPACUTEIH, OJHUM U3 KOTOPBIX SIBISCTCS
TapTPa3UH. YUHUTHIBAA €70 IMHUPOKHI CHEKTP HUCIOIb30Ba-
HUS B THOICBOM MPOMBIIIICHHOCTH, TPeOYETCSA BCECTO-
POHHEE M3YUYECHHUE €r0 BIWSHHUS HA Pa3HbIC OPraHbl TEla
YEJIOBEKA B Pa3HBIX KOHLCHTPALUAX, HECMOTPS HA HUC-
monp30BaHuHd B [OCTax nmpeaenbHO AOTY CTHMBIX 103 [2].
HcxonHoe COCTOSIHHE KHBOM CHUCTEMBI UMEET 3HAUCHHUE
TPH AJANTALUOHHBIX M3MEHCHUIX B OPTaHU3ME, CBI3aH-
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HBIX C HATOJIOTHAMH, B YaCTHOCTH C TPABMAMH, OTPAHH-
YHBAIONIMMH PabOTOCIIOCOOHOCTH B3POCIOTO HACEIICHH,
H BIHACT HA CKOPOCTH BOCCTAHOBICHHS JAHHOM CHCTCMBI
[3]. Cmemyer OTMETHTH, YTO OXHO W3 BAXKHBIX 3BCHBCB
B PEryJUIIMH MeTaboM3Ma KICTOK BCETO OPraHM3Ma 3a-
HAMACT HAOKPHHHAA CHCTCMA W, B YACTHOCTH, MIUTO-
BHIHAA JKele3a. BEKTOp HMCCIENOBAHMA JAHHOTO OpPraHa
HATIPABJICH HA YCOBEPIICHCTBOBAHUE THATHOCTHKH H JIC-
YCHHSA, B OCHOBHOM, OOINCH3BCCTHOM MATOMOTHH [4], mpH
3TOM OCTAETCA MATOU3YUYCHHBIM HATIPABJICHUE, CBA3AHHOE
C BIIMSHHCM NHIICBBIX J00ABOK, B YACTHOCTH TApTPA3HHA,
Ha MOpP(O(YHKIHOHAIFHOE COCTOSIHHE JAHHOTO OPTaHa.
Hmerommecs B TUTEPATYPE IKCIICPUMCHTATTBHBIC JAHHBIC
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KacareIbHO MCXAHM3MOB [CHCTBHA TPABMBI M TapTpa-
3WHA HA OpPTraHu3M [2] Tarke TPeOYIOT MOMCKA IMyTEH HX
KOPPEKLHUH.

IEJb PABOTBI

Omnpenemuth (PyHKIHOHATBHYIO AKTHBHOCTH (hoI-
JMKYJSIPHBIX SHIOKPHHOLUMTOB IIMTOBHIHON KEJIE3bI
HA 3ICKTPOHOIpaMMax MOcjIe YHOTPEOICHHA TapTpasHHa
W HAHECCHMS TPABMBI OOJIBIICOCPIOBBIX KOCTEH, a TAKXKE
DU UCTIOJIb30BAaHUH KOPPEKTOPA — CENICHA3BL.

METOAUKA UCCJIEAOBAHUA

Hccnenosanne OBLI0 MPOBEACHO HA 36 MOJIOBO3pC-
JBIX KphICax camuax. 1o rpymmaM >KHBOTHBIX paciperne-
JSUTH CIICIYFOIIAM 00pa3oM:

- 12 xpoic — rpymma Ku + /I (kppicaM B TeUcHUH
2 MECSIICB MHTPATacTPaIbHO BBOIMIIM OXWUH MHUJUIHINTP
0,9%-r0 m3oToHU4IECcKOTO pacTeopa NaCl);

- 12 kpsic — rpynma Ttp + Jd (kpeicam B TCUCHHE
2 MECAICB AHAJIOTHYHBIM CIIOCOO0M H 00BEME, KAK B MPe-
JBIAYINEH TPYIIe, BBOJWIM PACTBOP TApTPA3HHA B J03¢
1500 mr/kT);

- 12 kpoic — rpymma Trp + Cu + /1 (xpsicam B Teue-
HHC 2 MECAICB aHAJOTHIHBIM CIIOCOOOM M 00bEME BBOIHU-
T pacTBOP TapTpasuHa B 703¢ 1500 MI/KT 1 B/M CencHA3y
B JI03¢ MKT/KT);

Ilocne BBIICYKA3AHHBIX BO3ACHCTBUM KAKAOH KPBI-
CC HAHOCHJIH TPaBMY OOIBINCOCPIIOBBIX KOCTCH (ABIpUa-
TBIH CKBO3HOH Ae(EeKT MEKAy MPOKCHMAILHBIM 3MU(H-
3oM u auadmsom, d = 2,2 MM) TIpH TOMOIIH CTOMATOJIO-
raueckoro Oopa. [Iporokon wmccnemoBanma WO pPadoTe
C JKCICPUMCHTAIPHBIMH XKHBOTHBIMH OBLI 0JOOpEH KO-
muccuer o omoaruke ['Y «Jlyranckuii rocynapcTBEHHBIH
MCIHIUHCKHHA yHUBEPCHTET mM. CBaruters Jlykm» (gara:
25 mapra 2022, Homep: 2). Ilocne meKamuTanuu SKHBOT-
HBIX HA 3-U U 24-€ CYTKU BbIICIUIN PABY O U JIEBYO JOIH
IIUTOBUIHOHN >KENE3bl, PA3pPe3ald HA KyCOUKH PazMEpOM
1 My, Oukcaumro, MPOBOAKY W 3aJTHBKY MPOBOIHIH IO
cTaHmapTHOH MeToauke. CPessl, MONYUCHHBIC HA YABTPA-
MHKPOTOME IIOCIIC KOHTPACTHPOBAHMS (MCIIOIB30BAIH
VPAHWIALETAT ¥ IUTPAT CBHHIA), H3YYAJH MO ICKTPOH-
HBIM MHKPOCKOTIOM C TIOJIyUYCHHECM (poTorpaduit-31eKTpo-
HOrpaMM Ha yeexmueHnu *8000. [t onpeneneHus (yHK-
[HOHAJIHLHOW AKTHUBHOCTH (DOJUTHKYJSIPHBIX SHIOKPHHOIIA-
TOB IMUTOBUIHOHN YKEJIE3bI HCIIOIb30BATH Pa3pabOTaHHBIH
W 3apEeTUCTPUPOBAHHBIH aBTOpoM «C1ocod oneHkH (yHK-
IHOHAJIBLHOTO COCTOSHHS THPOILMTOB IIUTOBHIHOIM JKere-
36Dy [5], a Taxke mporpammy aasi IBM [6]. Merox mo-
3BOJIIET BHIOPAHHBIM B XOJC AHAJNM3A XAPAKTEPHUCTHKAM
CTPYKTY PHBIX KOMITOHCHTOB (DOJTHKYJIIPHBIX 3HAOKPHHO-
IUTOB (AP0, KAPHOJIEMMA, NMEPHHYKICAPHOE IPOCTPaH-
CTBO, SIIPBIIIKO, XPOMATHH, IICPOXOBATAS 3HAOILIA3MATH-
YecKas CeTh, MUTOXOHIPHH U IIA3MOJICMMA) TTPHCBANBATH
YHCTIOBBIC 3HAUCHMS, CyMMa KOTOPBIX B JalbHCHINEM H
ompeaesieT (yHKIHOHAIBHOE COCTOSHHCE (DOILUTHKYILIp-
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HBIX JHIOKPHHOIMTOB LIHTOBHAHOHM Keiessl Ha (poTo-
rpaQIAX-3ICKTPOHOTPAMMAX  (HOPMATGHYE)  (DYHKIIHIO
or 28 mo 36 6amnoB, CHIXCHHYIO (yHKUmIO oT 9 10 20
0aJ10B, OBBIUCHHY O (DYHKUHEO 0T 21 10 27 b6amnos wm
MHTO3 0T 7 10 8 6aiioB). B CBOFO Ouepeap, BRIMICY TOMS-
HyTas mporpaMMa MO3BOJACT ABTOMATH3HPOBATH BCC 3Ta-
TIBI BBIICOMICAHHOTO CII0CO0A.

PE3VJIBTATBI HCCJIEAOBAHUA

N UX OBCYKJAEHUE

B xome mpoBeOEHHOTO 3KCIEpHMEHTAa MOpPdomo-
THYCCKAsA KAPTHHA VIBTPACTPYKTYPHBIX KOMIIOHCHTOB
(onmuKyISIpHBIX 3HAOKpHHOIHMTOB B rpynme Ku + M,
COOTBETCTBYET THHO(YHKIMH HA 3-M CYTKH HAOMFOICHUS
TIPH HCIIOJIb30BAHHH, PAa3pabOTAHHOTO aBTOPOM crocoda
u nporpammsl (puc. 1). Ilpu sTom k 24-M cyTkaM HaOMO-
JeHus (Py HKIIMOHATILHOE COCTOSTHUE HCCIICTYEMBIX KIIETOK
BOCCTAHABJIHBACTCS A0 HOPMATLHOH (DYHKIHMH (CM. TaOIL).
B rpymax Trp + A u Ttp + Cu + [ PyHKOHOHATEHASN
AKTHUBHOCTH (DOJUTHKYILIPHBIX 3HAOKPHHOLMTOB CHIDKCHA
Ha 3-u u 24-¢ CyTKH HAOmoneHus (puc. 1, 2, Tadm.).

CormacHO WCTOYHUKAM JMTEPATyphl M3BECTHO, UTO
TpPaBMa TPHUBOJHT K PA3BUTHIO OKCHIATHBHOTO CTpPECca,
YTO CHOCOOHO BBI3BIBATH HAPYIICHHWE OOIICH3BECTHOTO
mpunnuna nepenadn nadopmamun JHK > marpranas PHK
> 0enok [7, 8]. I3BecTHO, 4TO IIPH TpaBME COBOKYITHOCTh
(paKTOPOB MOKET HANPSMYEO CHIDKATh CHHTE3 TOPMOHOB,
CCKPETHPYEMBIX  (DOJLTUKYSIPHBIMH  SHAOKPHHOITHTAMH,
a YpPOBEHb THPEOTPOITHOTO TOPMOHA MOKET YMCHBIIATHCS
i ocraercs HeusMeHHBIM [9]. CormacHo uTeparypHBIM
JAHHBIM, B OTJAJICHHBIC CPOKH IIOCIIC HAHCCCHHS TPABMbI
KOCTH KOHIICHTPANHS KaJbIUTOHIHA B KPOBH YBEINIHBACT-
CS1 BIUIOTH JI0 IIOJTHOTO BOCCTAHOBJICHHS IIETIOCTHOCTH KOCT-
HOU TKaHM [3]. [1pu 3TOM B TUTEpaType TAKKE OTMEYACTCS,
YTO AKTUBHOCTb MAPA(OILIMKYISIPHBIX SHAOKPHHOIMTOB
HANPSAMYIO ONPECTIICT TAKOBYIO V (DOJUTHKYILIPHBIX SHI0-
KpuHOIMTOB [ 10]. OMHECaHHOE BHIMIC MO3BOLICT OOBICHHTD
TUMO()YHKIUIO SMHUTCIHONNTOB IMUTOBHIHOM >KEIE3bl HA
3-M CyTKH SKCIIEPUMEHTA W HOPMAJBHYIO HX (DYHKIHIO HA
24-e cyTku B rpymme Ku + .

[Tpu ananm3e MUTEPATy PHBIX JAHHBIX H3BECTHO, UTO
yHoTpeOICHUE MUIEBOTO KPACHTENI — TAPTPA3HHA — BbI-
3BIBACT PA3BHTHE OKHCIHTEIFHOTO CTPECCa HUepe3 OKHC-
JICHUC JTHITAIOB, 4 TAKKE TOSBICHAC MOIICKYJI, HMCFOIIHIX
CBOOOHBIN PATHKAL, a TAKKE OKA3BIBACT MMOBPCKAAIOIIICE
JEHCTBHE HA TCHETHYCCKUI MATEPHAN SMHUTCIHOLMTOB H
KICTOK COCIMHHUTEIFHON TKAHH B JIKCHCPUMEHTAIBHBIX
ycnoBmax [2]. JlanHOC OOCTOATEIHCTBO BBI3BIBACT HAPY-
mIcHUE OMOCHHTE3a OCIKOB M MX TPAHCHOPT M3 TPAHYLIpP-
HOM 3HIOIIA3MATHYCCKON ceTH [7]. YuuThIBAsA TO, UTO
MPOAYKTOM (DOTLTHKYILIPHBIX 3HIOKPHUHOIMTOB SIBILFOT-
CS TOPMOHBI OCIKOBOM TPHPOBI, BBINICICPECUUCICHHOC
OOBSACHICT MX TUMO(QYHKIMIO HA 3-M CYTKH B TpYIIC
Trp + Jd, a k 24-M cyTKaM HE POUCXOAUT BOCCTAHOBIIC-
HHUCE (DYHKIIMOHATIHHONH AKTHBHOCTH JAHHBIX KJICTOK.
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Puc. 1. CHUMKM 3KpaHa ¢ NporpammMoii, No3soAsIOLLEN OLEHNTb (PYHKLMOHANBHOE COCTOsIHNE (DONNNKYASPHBIX SHAOKPUHOLMT OB
Brpynnax KH +Ad (@) u TTp +Ad (6) Ha 3-u cyTKM akcnepumeHTa (yB. Ha anekTpoHorpammax x 8000)

basupyscb Ha naToreHese BO3AeWCTBMA TapTpasuHa u
TPaBMbl B KayecTBe KOPPEKTOpa WCMOMb30Ba/IN CeneHasy.
Mpenapat cnocobeH BOCCTaHaBNMBaTb GanaHC B OKCUAAHT-
HO-aHTMOKCUJAHTHOW CUCTEMe KNIETKU B CTOPOHY Mocnes-
Heil [11], YTO MO3BONSIET KOPPEKTUPOBATb MOPGOGYHKLM-
OHaNbHOE COCTOSIHWE MOBPEXAEHHbIX KNETOK, BbI3BaHHOE
ynoTpe6neHneM TapTpasvHa U MOAENMPOBaHWEM TpaBMbI

KocTeld. Mpu 3TOM, HECMOTPSA Ha UCMO/b30BaHME [aHHOr0
npenapaTa B rpynne TTp + CH + A Ha 3-u 1 24-e CyTKU Ha-
61104eHVS BbISBNANACH TUMODYHKUNUSA QONNNKYNAPHBIX 3H-
[JOKPUHOLMTOB, YTO YKa3bIBAET Ha TO, YTO BOCCTAHOB/IEHUE
(DYHKLMU 3NUTENMOLMTOB LLIMTOBUAHOM Xenesbl noce aiu-
Te/IbHOr0 BO3[EMCTBUS BBICOKMX 03 TapTpasuHa v TpaBMbl
He MPOUCXOANT B laHHbIE CPOKMN 3KCMEPUMEHTA.
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Puc. 2. CHUMOK 3KpaHa C NporpaMMoii, N03BONSIOLLEN OLEHNTb (DYHKLMOHANbHOE COCTOAHME (DONNMKYNAPHOTO SHAOKPUHOLMTA
B rpynne TTp + CH +[Ha 3-u cyTKM 3KcnepumeHTa (yB. Ha 3neKTpoHorpamme x 8000)

Moponoruyeckre NpusHaKu CTPYKTYPHbIX 06pasoBaHuii PONNMKYASPHbIX 3HAOKPUHOLMTOB
LMTOBMAHO Xenesbl U X YHKLUMOHAIbHAs aKTUBHOCTb Ha 3-U 1 24-e CyTKW, 6anbl

JKcnepuMeHTanbHas CpOKM 3KCneprMeHTa Coctoskue Cpoku Cocrosime
honankynapHoro 3KCMepumMeHTa hoNnAnKynsapHoro
rpynna 3-U cyTKM )

SHAOKpUHOLMTA 24-e cyTKM 3HAOKpMHOUMTA

KH + O 17,20 +0,25 rmnoyHKUns 34,40 + 0,22 HOpMasbHast yHKLMS

TTp + O 12,90 £0,23 rmnoyHKuna 13,60 £0,22 rMNoQyHKUNs

Ttp+ CH+ O 13,80 +£0,20 rmnoyHKums 15,20 +0,25 rMnoyHKUms

3AK/TIOYEHUME 2. Silval., Fracacio R. Toxicologicalandecotoxicological

HaHeceHne TpaBMbl B G60/blUE6GEPLOBLIX KOCTSX
KpbIC MOC/e By MECSYHOI0 BBeAEHUS (M3M0NOTMYECKOro
pacTBOpa B 3KCMEPUMEHTE BbI3bIBAET CHUXKEHUE (DYHKLN-
OHa/IbHOI aKTUBHOCTU DONIMKYNSPHBIX 3HAOKPUHOLMTOB
WMTOBMAHOM Xenesbl Ha 3- CYTKM U BOCCTaHOBNEHWe
(YHKLUMM Ha 24-e CYTKM 3KCNepUMeHTa.

LnnTenbHoe Mcnofb3oBaHMe TapTpasuHa B BbICOKOI
[03€e M30/IMPOBAHHO, a TaKXe C NMPUMEHEHWNEM CefeHasbl
C NOCNeAYIOL MM HaHECEHWEM TPaBMbl 60/bLIEGEPLOBbIX
KOCTEiA BbI3bIBAET CHUXKEHME (YHKLWU PONMKYNSPHbIX
9H/JOKPUHOLMTOB Ha 3-W CYTKM, KOTOpasl He BOCCTaHaB/IN-
BaeTCs [0 3HaUYeHMIA KOHTPOLHOW Tpynmbl K 24-M CyTKam
3KCMepuMeHTa.
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