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IleAp mccAGAOBAHUA: YCTAHOBUTH OKA3BIBACT AH BAUAHHE 60-TH AHEBHOE BBEACHHE KPBICAM Tap-
TPa3WHA B PA3AMYHBIX AO3aX Ha KOCTEOOPA30BATEABHYIO (PYHKIIHIO HAAKOCTHHIIBI M THCTOAOIHYE-
cKoe crpoeHne AadpH3a IAedeBOi KocTH. MarepmaA m MeToABI. B nccaeaoBannu npuHIMaso
yaactie 90 GEABIX KPBIC-CAMIIOB, PACIIPEACACHHBIX HA TPpH rpymmsl. KuBotHbe 1-# rpymmer exe-
AHEBHO BHYTPHKEAYAOYHO TOAYIaAH 0,9% M30TOHIYECKHH pacTBOp HATPHUA XAOPHAA B TCUCHHE
60-Tu AHEH (KOHTpOABHaA rpymma). Kpsicam 2-# m 3-if rpynm B aHAAOTHYIHBIX YCAOBHAX BBOAHACHA
1 Ma pactBopa Taprpasuna B Ao3ax 750 1 1500 mr/kr/maccer Teaa. CpOKH IIEPHOAA PEAAAIITALIIIN
ITIOCAE OKOHYAHUs BBeAcHHUs TapTpasuna cocrasuan 3, 10, 15, 24 u 45 cyrok. Amadus maeueBoit
KOCTH ITIOABEPTaAci O0OpabOTKe IO CTAHAAPTHOMY IMCTOAOIHYECCKOMY IIPOTOKOAy. Iloaydenmsie
Cpe3bl OKPAIIMBAAM I'€MATOKCHAHH-3031MHOM H IIOABEPIAAHCH IIOCACAYIOIIEMY I'MCTOMOpPOMET-
PHUYIECKOMY HMCCACAOBAHUIO. Pe3yABTATEI. Y CTAaHOBAEHO, UTO Ha 3 CyTKH mocAe 3aeprierus 60-
TH AHEBHOTO BBEACHUSA TapTpasuHa B Ao3ax 750 m 1500 MT/ KT/ MACCHI T€AA ITAOIIAAD KOMIIAKTHOTO
BerecTBa Anadr3a IIACYEBOH KOCTH Y KPBIC YMEHBIIIAAACH, IIO CPABHEHHUIO C AHAAOTMYHBIM IIOKa-
32T€AEM KOHTPOABHOM rpymmsl, Ha 6.94% u 10.16% coorsercrsenno. [llupuna cAof HapyKHBIX
I€HEPAABHBIX IIAACTHHOK KOMIIAKTHOIO BeInecTBa Auadpmsa Obiaa menbmre Ha 8.59% m 12.31%,
CAOfA BHYTPEHHHX I'€HEPAABHBIX ITAACTHHOK — Ha 7.20% m 10.72%, caoa ocreonos — Ha 9.09% u
12.38%, a amamerpsl ocreonos — Ha 6.80% u 8.21%. I1aomasp KOCTHOMO3IOBOM ITOAOCTH OBIA
GoAblire 3HAYCHUH KOHTPOABHOM rpymmel Ha 7.00% u 12.25%, a amamerper ocreonos — Ha 10.30%
n 12.93% (p<0.05). B mocaeayromue cpokn mmepuoaa peasantarmu (10-45 cyrkm) mveao mecTo
IIOCTEIICHHOE BOCCTAHOBAGHME 3HAYEHHUI M3y4ae€MBIX IMCTOMOP(OMETPHUYECKHX NapaMeTpoB
Amacu3a IACIEBOI KOCTH BO 2-H M 3-1 IPYIIIAX K TAKOBBIM B KOHTPOABHOMW rpyiime. 3aKAroue-
Hue. CyxeHHE CAOEB KOMIIAKTHOTO BEIeCTBa AHadmM3a IMACYEBOH KOCTH y KpbIC mocae 60-tm
AHEBHOTO BBEACHHA TAPTPA3HHA B Pa3HBIX AO3dX MOIKET CBHACTEABCTBOBATH O CHIDKCHHUH KOCTE-
00pa3oBATEABHOIO IIOTEHIIHAAA HAAKOCTHHIIBL, 4 YBEAUYCHHUE AUAMETPOB OCTEOHOB U IIAOIIAAH
KOCTHOMOS3IOBOH IIOAOCTH — O IIPEOOAGAAHUA IIPOLIECCOB PE30POLUN HAA IIPOLIECCAMU CO3HAA-
uud. Hanboaee craTmcTrdeckn 3HAYHMMBIC M AAUTCABHBIC M3MCHCHUSA H3YIACMBIX IIAPAMETPOB B
XOAE SKCIIEPUMEHTA OBIAU 3aPETHCTPUPOBAHBI Y )KUBOTHBIX, IIOAYIABIIHX TAPTPasHH B Ao3ze 1500
MT'/Kr/ MacCHI TEAA.

KaroueBble caoBa: maedesBas KOCTb, AUA(U3, OCTEOH, TAPTPA3HH, THCTOMOP(OMETPUIECKHE IIa-
pamMeTpsL
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THE INFLUENCE OF 60 DAY TARTRAZINE ADMINISTRATION ON HISTOLOGI-
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Objective: to establish whether 60-day administration of tartrazine in rats in various doses affects
the bone formation function of the periosteum and the histological structure of the humerus
diaphysis. Material and methods. The study was carried out on 90 white male rats, distributed
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into three groups. Animals of the Group 1 daily received intragastrically 0.9% isotonic sodium
chloride solution for 60 days (control group). In similar conditions, rats of the Groups 2 and 3
were injected 1 ml of tartrazine solution in doses of 750 and 1500 mg/kg/body weight. The terms
of the readaptation period were 3, 10, 15, 24 and 45 days after the end of the tartrazine administra-
tion. The diaphysis of the humerus was subjected to processing according to the standard histo-
logical protocol. The sections obtained were stained with hematoxylin-eosin and subjected to a
subsequent histomorphometric study. Results. It was found that, the area of the compact bone of
the humerus diaphysis in rats decreased by 6.94% and 10.16%, respectively, compared to the same
parameters in the control group on the day 3 after completion of the 60-day tartrazine administra-
tion at doses of 750 and 1500 mg/kg/body weight. The width of the layer of the outer circumfer-
ential lamellae of the compact bone was less by 8.59% and 12.31%, the layer of the inner circum-
ferential lamellae - by 7.20% and 10.72%, the layer of osteons - by 9.09% and 12.38%, and the di-
ameters of the osteons - by 6.80% and 8.21%. The area of medullary cavity was greater than the
values of the control group by 7.00% and 12.25%, and the diameters of osteons - by 10.30% and
12.93% (p<0.05). In the subsequent periods of the readaptation period (10-45 days), there was a
gradual approach of the values of the histomorphometric parameters of the humerus diaphysis in
the Groups 2 and 3 to those in the control group. Conclusion. The narrowing of the layers of the
compact bone of the humerus diaphysis in rats after 60 days of administration of tartrazine in dif-
ferent doses may shows a decrease in the bone formation potential of the periosteum, and an in-
crease in the diameters of osteons and the area of medullary cavity — a predominance of resorption
processes over the processes of bone formation. The most statistically significant and lasting
changes in the parameters studied during the experiment were recorded in animals treated with tar-
trazine at a dose of 1500 mg/kg/body weight.
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HaaxocTauma (meproct) Urpaer BaKHYFO
POAB B alIIO3UIIMOHHOM POCTE KOCTH H €€ pe-
I€HEPALINH, TAK KaK ABAACTCA MCTOYHUKOM OC-
TEOTCHHBIX KAECTOK H AOKAABHBIX (DaKTOPOB
pocra [13].

B macrosee Bpems U3BECTHO, YTO KACTKU
OCTEOTCHHOM AMHHH OOAAAAIOT BBICOKOM dUyB-
CTBUTEABHOCTBIO K OKCHAATHUBHOMY CTPECCy —
COCTOSIHHIO, IIPH KOTOPOM HAOAFOAAETCA AMC-
OaAaHC MEKAY OOPa30BAHUEM aKTUBHBIX (DOPM
KHCAOPOAA M UX HeHTpaAu3aruei depmeHTa-
MH aHTHOKCHUAAHTHOM 3aIuTH [5].

OAHIM 13 XUMHUYECKHAX BEITIECTB, KOTOPOE
00AAAAET YCTAHOBACHHBIMU IIPOOKCHAAHTHBEI-
MH CBOMCTBaMHU sABAAeTCA TaprpasuH. OH o1-
HOCHTCA K IPYIIE CHHTETHUYECKHX a30KPACH-
TEAEH KEATOTO I[BETA M IITHPOKO IIPUMEHACTCA
AN
IIPOAYKTOB ITHTAHUA, ACKAPCTBEHHBIX (DOPM H
KOCMETHYIECKUX CPEACTB [4].

B skcnepmmvenTe ycTaHOBAEHO, YTO IIPO-
AYKTBI PACIIEITACHHUA TAPTPA3HHA B KHITICUHH-
K€ — APOMATHYECKHE AMHHBI MOTYT BBI3BIBATH

VAYYIIICHHSA TBETOBBIX XapaKTepI/ICTI/IK

00OpasoBaHHE aKTUBHBIX (DOPM KHCAOPOAA (Cy-
IIEPOKCHA PAAUKAA, THAPOKCHA PAAHKAA H IIC-
PEKHCh BOAOPOAQ) M MHHIIUAITHIO OKCHAATHB-
Horo crpecca [6, 11].

Tak, 110 AAQHHBIM AHTEPATYPHI HMEIOTCA
CBEACHHSA, YTO TAPTPA3UH OKAa3BIBATH HEIATHB-
HOE BAUSHHE HA IIPOIIECCH PAa3BUTHA IMOPHO-
HA U IIAOAQ, OOYICHHUSA U IAMATH, HHAIIHHPYET
pasBUTHE AAACPIUYCCKHX PEAKIUI M HM3MCHE-
Hye OHOXMMHYECKHX IIapaMeTpoB KposH |3, 9.
[TosroMy BCeCTOpOHHEE H3YYCHHE BAUAHUE
AQHHOTO a30KPACHTEAA HA OPIaHU3M ABAACTCA
aKTyaAI)HI)IM.

IleAbpro MCCAGAOBAHUA: YCTAHOBHUTH OCO-
6erroct 60-T AHEBHOIO BO3ACHCTBHSA Tap-
TpasMHA Ha I'MCTOAOTMYECKOE CTPOCHHUE AHA-
Jusa maedeBOIl KOCTH.

Marepuaa U METOABI HCCACAOBAHUA.
Aas nccaepoBarus 66100 0TOOpaHO 90 OeAbIx
KPBIC-CAMIIOB MOAOAOIO BO3PacTa PEIPOAYK-
THBHOIO IIEPHOAA OHTOIEHE3a C HCXOAHOH
maccoit Teaa 200-210 r. I'pynmy cpasuenus (30
KPBIC) COCTABHAHM JKHBOTHBIE, KOTOPBIE €iKe-
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AHEBHO B TeueHne 60-Tm AHEH BHYTPHKEAY-
AouHO 1roAydasn 1 ma 0,9% msoronmaeckoro
pacTBOpa HATPHA XAOPHAA. DKCIEPUMECHTAAD-
HBIE TPYIIIEl CPOPMUPOBAAH H3 KPBIC, KOTO-
pBIE B AaHAAOTHYHBIX YCAOBHAX ITOAyIaAw 1 Ma
pactBopa TaprtpasmHa B Ao3e 750 m 1500
mr/kr/maccer Teaa (2-s1 u 3-a rpynmsr mo 30
’KUBOTHBIX B KaKAOH) (mpomsBoaureAb ROHA
DYECHEM PVT LTD (A/44 & A45, Road
Ne 2, MIDC Andheri (East), Mumbai — 400
093, India). Cpoku mepuoAa peasarITaue mo-
cAe 3aseprueHusa O0-TH AHEBHOIO BBEACHUSA
taprpasuna Oeram 3, 10, 15, 24 u 45 cyrox.
7KHBOTHBIX BBIBOAMAM W3 IKCIIEPHMEHTA Me-
TOAOM ACKAITHTAIIHH ITOA 3(HPHBIM HAPKO3OM
(oOparieHue ¢ AaOOPATOPHBIMHU KUBOTHBIMH,
IIPOIICAYPHl W MAHUIYAAIIMH C HUMHA OBIAK
IIPOBEACHBI B COOTBETCTBHH C CYIIIECTBYFOIIIH-
Mu HOpMamu U npaBusamu [7]). Beiaeaaam u
CKEACTHPOBAAU IIACUEBBIC KOCTH, OTACAAAU HX
AFAPHU3 H OCYIIECTBAAAH €ro CTAaHAAPTHYFO
ITHCTOAOTIYECKYIO 00paboTky [2]. I'mcroAorn-
YECKHE CPE3bl OKPAIIMBAAU TEMATOKCHAMH-
503MHOM U IIOABEPIaAM AAABHEHIIIEMY IHCTO-
MOP(OMETPHIECKOMY  HCCAEAOBAHHUIO
MOP@OMETPHIECKOM KOMIIAEKCE, BKAFOYAIO-
mum mukpockon Olympus CX-41, mudposoit
doroammapar Olympus SP 500UZ, mepco-
HAABHBI KOMIIBIOTEP B KOMIIBFOTEPHOM IIPO-
rpammve  «Morphology. Iludpossie aanmbIC,
IIOAYYICHHBIE II0 PE3yAbTaTaAM THCTOMOPEO-

Ha

METPHYECKOIO HCCACAOBAHUA Anadpr3a IAede-
BOI KOCTH ITOABEPTAAUCH CTATHUCTHYIECKOI 00-
paborke B rporpamme «STATISTICA 5.11» [1]
CTaTHCTHYECKYIO AOCTOBEPHOCTD OTKAOHEHMIM
IIOAYYICHHBIX PE3YABTATOB OT COOTBETCTBYIO-
INETO KOHTPOASA OIEHUBAAM C HCIIOAB3OBAHH-
€M ITaPAMETPHUYECKOIO METOAA CPABHEHMSA ABYX
HE3aBHCHUMBIX BEIOOpPOK — Kpurepusa CTbIOACH-
Ta. Pasamdma c9HTAAN AOCTOBEPHBIMHU IIPU
BeposTHOCcTH ommoku 5% (p<0,05).
Pe3yApTaThl HCCAGAOBAHUA U UX 0OCY-
xaeHue. Ha 3 cyrkm mocae saseprnenus 60-tu
AHEBHOI'O BBEACHHUA TaprTpasuHa B Ao3e 750
MI/Kr/MacChl TeAa BBIABACHO, YTO IIAOIIAAD
KOMITAKTHOTO BEINECTBA AHA(H3a ITACUCBOI
KOCTH YMCHBIIIAAACh, II0 CPABHEHHUIO C aAHAAO-
THUYHBIM IIOKAa3aTCAEM KOHTPOAI)HOﬁ rpyHHbI,
Ha 06.94%. IllmpmHa CAOS HAPYKHBIX TCHE-
PAABHBIX ITAACTHHOK KOMITAKTHOTO BEIIECTBA
Obira Mesbie Ha 8.59%, caosf BHYTpeHHHX

I€HEPAABHBIX ITAACTHHOK — Ha 7.20%, caosd
ocreoHoB — Ha 9.09%, AmameTpbl OCTEOHOB —
Ha 0.80% (3A€CH M AQA€E TIO TEKCTY IIPEACTaB-
ACHHBIE IH(POBEIEC AAHHBIE ABAAIOTCA AOCTO-
BepubMI 11pu p<0.05)

Ha 3 cyrkm mepmoaAa peaparTanuy IIAO-
IIIAAb KOCTHOMO3IOBOM IIOAOCTH OBIAA DOABIIIE
sgaveHuii 1-i rpymer Ha 7.00%, a Amamerpst
ocreoHoB — Ha 10.30%.

[lpu amaamse wm3meHeHMI ruCTOMOPdO-
METPHYECKHUX APAMETPOB Anadprsa IIACYCBOI
KOCTH y KHBOTHBIX B ITOCACAYIOIIIHE CPOKH
IIEPHOAA PEAAAIITAIINN YCTAHOBACHO, YTO HME-
€T MECTO IIOCTEIICHHOE IIPUOAMIKCHHE 3Hade-
HHUH IapaMeTpoOB 2-I IPYHIIBI K TAKOBBIM KOH-
TPOABHOH TPYIIIHI K 45 CyTKaM SKCIIEPHMEHTA.

AmameTpbl OCTEOHOB OCTABAAUCH MEHBIIIE
ITapaMeTpOB KOHTPOABHOM rpymsl ¢ 10 mmo 24
cyrku Ha 7.05%, 4.69% u 4.57%, mmpuna cros
ocreoHoB — Ha 6.98%, 5.91% u 5.57%, a caoes
HAPY)KHBIX M BHYTPEHHHX TI'€HEPAABHBIX ITAQ-
cruaok — mHa 8.17%, 5.69% u 4.98% wu Ha
7.22%, 5.63% n 6.36%. ITAOIIIaAD KOMITAKTHO-
IO BEIEeCTBAa AMadU3a IIACYEBON KOCTH OBIAQ
meubirre Ha 7.25%, 6.92% u 5.45%.

C 10 o 45 cyrkn sKCIepUMEHTa AHAMET-
PBl KAaHAAOB OCTEOHOB OBIAH OOABIIIE 3HAYE-
HHUH KOHTPOABHOM rpyrmisl Ha 8.64%, 9.09%,
6.14% u 4.39%, a mAoIIaAb HOIIEPEYHOTO Ce-
YeHus KOCTHOMO3TOBOI moAocty — Ha 7.81%
u 6.10% ¢ 10 15 cyrxn.

V KHBOTHBIX, IIOAYYaBININX TAPTPa3UH B
Ao3e 1500 mr/xr/maccer Teaa B Tewenme 60-Tm
AHEH Ha 3 CYTKH IIEPHOAA PEAAAIITALINH ITAO-
IIaAb KOMIIAKTHOIO BeEIecTBa Amadm3a OblAa
MEHBIIIE TAKOBOM y KOHTPOABHOM IPYIIIBI Ha
10,16%, amamerper ocreonoB — Ha 8,21%, a
IIIPUHA OCTEOHHOI'O CAOfl I CAOEB HAPYKHBIX
1 BHYTPEHHUX I€HEPAABHBIX IIAACTUHOK — HA
12,38%, 12,31%, 10,72% (Pucynoxk). Amamert-
PBl OCTEOHOB H IIAOIIAAb KOCTHOMO3IOBOM
noaocrtu O0bian 60AbIe Ha 12,93% u 12,25%.

AHaAOTHYHAS AMHAMUKA COXPAaHAAACH B
ITOCACAYIOIIIE CPOKM 3SKCIEPUMEHTA C TEH-
ACHITHEH K crAaxuBaHuIo k 45 cyrkam. [lnpn-
HA CAOEB HAPYKHBIX U BHYTPEHHHX I'€HEPAAb-
IIAACTHHOK ~ IIPOAOAKAAHM  OCTABATHCA
MEHBIIIE TAPAMETPOB KOHTPOABHOM IPYIIIIBH Ha
11,36%, 7,90%, 6,69%, 4,69%, u ma 9,06%,
8,82%, 7,48%, 3,61% c 10 o 45 cyrku skcre-

PHMEHTA, IITUPHHA CAOA OCTeOHOB — Ha 9,21%,

HBIX
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9,15%, 6,90%, AmameTpel OCTEOHOB Ha
7,64%, 6,77% m 6,00% c 10 mo 24 cyrku, a

IIAOIIIAAD HOHCPC"IHOI“O CE€UYCHHA KOCTHOMO3-

a &2 &

- { ¢

y >
< : { : ~
: - v«?“’»”‘z—,&«.v

roort mmoAaoctu — ma 9,93%, 9.65%, 7,72%,
5,07% ¢ 10 o 45 cyrxm.

Pucyrox - Vuacrok amadmsa MAEIEBOH KOCTH Y }KHBOTHOTO KOHTPOABHOM IPYIIIIEL (CACBA) U ¥
KPBICHI, TOAYJABITIEH TapTpasuH B Aoo3uposke 1500 mr/xr/maccer Teaa (3 cyTkm 9KCITEPUMEHTA).
Oxpacka reMaTOKCHANH-303HH. YBeArrdaeHue 200%

VcraHoBAGHO, YTO TApPTPasHH B TOHKOM
KHUIIIKE PACIIEIIAACTCA ITOA AEHCTBHEM pep-
MEHTOB-a30PEAYKTA3 KHIIEYHBIX MHUKPOOpPTa-
HU3MOB AO apOMATHYECKHX aAMHHOB, BBI3HI-
BAFOIIIIX OOPA30BAHME TAKUX PAAMKAAOB, KaK
AHHOH CYIIEPOKCHA, IIEPEKUCh BOAOPOAR, THA-
POKCHA PaAHKaA, MHALNNHUPYIOIINX Pa3sBHTHE
OKCHAATHUBHOTO cTpecca [9].

OKCHAQTUBHBII CTpecc aKTUBHPYET AH-
pepEeHIINPOBKY IIPEAIIIECTBEHHUKOB OCTEKAA-
CTOB B 3PEABIE OCTEOKAACTBI H HHAYLHPYET
arroITO3 OCTEOOAACTOB M OCTEOIUTOB, CTHMY-
AHpPYSl HIpoIleccel pesopbrmn koctu [12, 14].
OAHEM H3 MEXaHHU3MOB CTUMyAAnN AH(de-
PEHIIMPOBKUA OCTEOKAACTOB SBAACTCH ITOBBIIIIC-
npe skcupeccnn RANKL m crrokenne Tako-
BOI ocreomnporerepuHa. [locaeannit ABasercs
pemerrropom  Aat RANK,  komkypupya ¢
RANKL [8]. Takxe B yCAOBHAX OKCHAATHBHO-
IO CTPECca, OCTEOINTHI BRIACASIOT OEAOK CKAC-
POCTHH, KOTOPBI OAOKHpPyeT PpOpMHpPOBAHIE
KOCTH OCTE€OOAACTAMH IIyTE€M CBA3BIBAHHA C
Wnt-kopenerrropamu u LPR 4, 5, 6 [10]. Aan-
HBEIMH MEXAaHU3MAMH MOKHO OOBACHUTH yCTa-
HOBACHHYIO AMHAMHKY H3MEHEHHH ITCTOAO-
TIYECKOTO CTPOeHHUA Auadu3a IIAEIEBOI KOC-
™Y KpI)IC.

3akaArouyeHue.

1. Cyxenne cA0eB KOMIIAKTHOTO BeIect-
Ba AmadH3a IAEIEBON KOCTH Y KpEIC mocAe 60-

TH AHEBHOIO BBEACHHS TAPTPA3HHA B PAa3HBIX
AO32X MOJKET CBHACTEABCTBOBATH O CHIKCHUI
KOCTEOOPA30BATEABHOTO IIOTCHIINAAA HAAKO-
CTHHIIBL, 4 YBEAHYCHUE AUAMETPOB OCTCOHOB U
IIAOIIAAM KOCTHOMO3IOBOM ITOAOCTH — O IIpe-
00AaAAHUA IIPOIIECCOB PE3OPOLHH HAA IIPO-
I[ECCAMU CO3HAAHIIA.

2. VCTaHOBAEHO, YTO BBIPAKEHHOCTH U

AAUTEABHOCTD ~ YCTAHOBACHHBIX ~ H3MECHEHUI
IICTOAOTMYECKOTO CTPOeHUA Anausa y KphIC
OIIPEACAETCA AO30H BBOAMMOIO WM TapTpa-
suHA. 3ywgaembre rumcromopdomerprueckne
mapameTpel Anadrsa IIA€YEBOH KOCTH H3ME-
HAAUCH OOAEE 3HAYNMO M COXPAHAAUCH AAU-
TEABHEE B XOAC SKCIEPHMEHTAa Y KHUBOTHBIX,
IIOAYYABIINX  TapTpasuH B Aoze 1500
MT/ KT/ MACCEL TEAQ.

KondAukr mHTEpECOB. ABTOPBI ACKAA-
PHPYIOT OTCYTCTBHE fABHBEIX U ITOTEHITMAABHBIX
KOH(PAUKTOB HHTEPECOB, CBA3AHHBIX C IIyOAH-
KaITHEH HACTOAIICH CTAThH.

Hcrounuk ¢uHaHCHpOBaHUA ImIyOAU-
KAIlMU CTATBH. ABTOPBI 3afABASIOT O (PUHAH-
CHPOBAHNN IIPOBEACHHOIO HCCACAOBAHHA H3

COOCTBEHHBIX CPEACTBY.
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