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HayyHas cmambs

BINUAHWUE BBEAEHWA MEKCUOONA HA ®OHE 60-AHEBHOIO BO3AEWCTBUA
TAPTPA3UHA HA YIIbTPACTPYKTYPY SHAOKPMHOLIUTOB
KOPKOBOIO BELWECTBA HAAMOYEYHbIX XXENE3 KPbIC

Moposoe B. H.

Benzopodckuii eocyfapcmeerHbili HayuoHanbHbIl uccnedogamernbeKull yHusepcumem
(bernezopod, Poccus)

AHHoTaumua Memodbi. B akcnepumente 30 Genbix NONOBO3pEnbIX KpbiC OblNMM pacnpeaeneHbl HA 5 rpynn:
1-9 rpynna — KOHTpONbHaa, 2-a U 3-a rpynnbl — KpbICbl, NOABEPraBLLUMECA eXeAHEeBHOMY 60-CyTOYHOMY
BO34EWCTBUIO TapTpa3suHa u3 pacyeta 750 u 1500 mr/kr. B 4-ii n 5-ii rpynnax Ha ¢oHe ycnoBun 2-i n 3-i
rpynn BBOAMSCA MEKCUAON BHYTPUMbILLEYHO K3 pacyéTta 50 Mr/kr. ONeKTPOHHO-MUKPOCKONUYECKOe
nccrneaoBaHue HagnodeyHblX >Kené3 npoBOAMNKM MO CTaHAapTHOMY MpoTokony. Pesynbmambsi. Bo 2-i
rpynne anuMTenuoumTbl KNyOOo4YKOBOW U NMYYKOBOW 30H UMEKOT OKPYIfO€ WIM OBasibHOE S4pPO0 C HEPOBHLIMM
KOHTypamu. F4po COAEp>UT CKOMMEHUS TEeTEpOXpoMaTMHa no4 KapuoneMmoW M B Kapuonmnasme; B
yuTonnasme KpynHble MWUTOXOHAPUM WUMEKT KPUCTbl BE3UKYNAPHOW (popmbl. LIMCTEpHbI arpaHynapHom
3HAoONNasMaTM4yeckon cetu cnabo passutbl. JIMNWAHbIE BKMAKYEHMA PaCNOfIOXKEHbI TPynnamu  WUam
nooguHoyke. B 3-i rpynne B uuTonnasMe SHAOKPUHOLMTOB KITyOOYKOBOIM 30HbI BLISBASANUCH MUTOXOHAPUK C
YACTUYHO pa3s’pyLUEHHbLIMU KPUCTaMK, @ B 3NUTENUOLMUTAX MYYKOBOW 30HbI — B LIEHTPE UNKM Ha nepudpepun
MUTOXOHAPUIA ONPeAenAnUChb PbIXSi0 YNAakOBaHHLIE NNACTUHYATBLIE CTPYKTYPbI, @ TAKKE KNETKA C ABMEHUSMM
anonTo3a. SHAOKPUHOLMTbI CETYATON 30HbI KPbIC 2-1 rPynnbl UMEKT HEBOMbLUOK pa3mep, oBansHoe 94p0 COo
cnabo M3BUIUCTLIMU KOHTYPaMKU U CKOMITEHUSIMM reTEpOXpoMaTHa B Kapuonnasme. MUToxXoHapUM KpymnHbIX
M CpegHux pasmMepoB CO  cepuyecKUMWM  KPUCTaMM B CEYEHUM, LUCTEPHbl  arpaHynspHoOn
3HAONNA3MaTUYECKON CETU HEPABHOMEPHO PaCLUMPEHDBI U 3aMOSTHAKT NPOMEXKYTKN MEXAY MUTOXOHAPUSMU.
B 3-ii rpynne npakTUYeCKM Y MOSIOBUHbI KPYMHbLIX MWTOXOHAPWA NO nepudepun UNU B LEHTPpe
pacnonaralTcsa MA0THO YNAKOBAHHbIE MMaCTUHYaTble CTPYKTYpbl. Bbigod. Bebiwe yCTaHOBMEHHbIE
yNbTPaMUKPOCKONUYECKUE OCODEHHOCTU SHAOKPUHOLIMTOB KOPKOBOIO BELLECTBA HAAMOYEYHbIX Xernes nocne
60-CyTOUHOro BO3AENCTBMA TapTpasuHa CBUOETENLCTBYIOT O CHMXEHUMM WX CEKPETOPHOW aKTMBHOCTM,
KOoTOpas MMeeT 3aBWCUMOCTb OT BBOAMMOM [03bl gobaBku. BeegeHue Mekcugona Ha 9TOM  (POHe
CnocoOCTBYET BOCCTAHOBIIEHMIO HAPYLUEHHON YNbTPAMUKPOCKOMUYECKON KAPTUHBI KNETOK A0 KOHTPOSbHbLIX
3HaueHui, bonee BbipaXkeHHOE B 4-I1 rpynne.

KnioueBble crnoBa: HaanoyeyHasl ernesa, KOPKOBOE BELLECTBO, SHAOKPUHOUUTLI, YNbTPaCTPYKTYpa,
TapTpasuH, MEKCHION
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Research Article
EFFECT OF MEXIDOL ADMINISTRATION AGAINST THE 60-DAY EXPOSURE
THE TARTRAZINE ON THE ULTRASTRUCTURE OF ENDOCRINOCYTES
OF THE ADRENAL CORTEX OF RATS

Morozov V. N.
Belgorod State National Research University (Belgorod, Russia)

Abstract Methods. In the experiment, 30 white mature rats were divided into 5 groups: Group 1 — control,
Group 2 and Group 3 — rats exposed to tartrazine at the rate of 750 and 1500 mg/kg for 60 days. In the
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Group 4 and Group 5, mexidol was injected intramuscularly at the rate of 50 mg/kg against the background
of the conditions of the Group 2 and Group 3. Electron microscopic examination of the adrenal glands was
performed according to the standard protocol. Results. In the Group 2, epithelial cells of the glomerular and
fascicular zones have a round or oval nucleus with uneven contours. The nucleus contains accumulations of
heterochromatin under the karyolemma and in the karyoplasm. Large mitochondria with vesicular cristae are
observed in the cytoplasm. The cisterns of the smooth endoplasmic reticulum are poorly developed. Lipid
inclusions are located in groups or singly. In the Group 3, mitochondria with partially destroyed cristae were
detected in the cytoplasm of endocrinocytes of the zona glomerulosa, and in the epithelial cells of the zona
fasciculata, loosely packed lamellar structures were detected in the center or periphery of mitochondria, as
well as cells with apoptosis. Endocrinocytes of the zona reticularis have a small size, an oval nucleus with
slightly tortuous contours and accumulations of heterochromatin in the karyoplasm in the rats of the Group 2.
Mitochondria were large and medium in size with spherical cristae in cross section, the cisterns of the
smooth endoplasmic reticulum are unevenly expanded and fill the gaps between mitochondria. In the Group
3, almost half of the large mitochondria have densely packed lamellar structures along the periphery or in the
center. Conclusion. The above-established ultramicroscopic features of endocrinocytes of the adrenal cortex
after 60 days of exposure to tartrazine indicate a decrease in their secretory activity, which depends on the
dose of the supplement administered. The introduction of mexidol against this background helps to restore
the disturbed ultramicroscopic picture of cells to control values, which is more pronounced in the Group 4.
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BBepeHune

HaceneHne mupa B TeYeHME XKN3HM NOABEPraeTCa BINAHMIO OFPOMHOrO KOnmMyecTea
XUMNYECKNX COEOMHEHWUN, KOTOpble COoAepXaTCa B BO3Ayxe, NOYBe, BOAE, a Takke B
NPOAYKTax MUTaHns, ynotpebnsaemMbiX YENOBEKOM €XeAHEBHO. [ns ynyudleHna BHELUHEro
BMAA U NPUBMEKATENBHOCTM, Cpoca CO CTOPOHLI NoTpedutenen B hapmaLeBTUUECKON W
MULLEBON NHAYCTPUN LLMPOKOE NMPUMEHEHNE HaxXOAAT NULLEBbIE KpacuTenu. Tak, YacTo ang
NPMAaHUS HAaCbILWEHHOrO JKENTOro M OpaHXEeBOro LBeTa CrnagocTsaM, rasMpoBaHHbIM
HanuMTKaMm,  BHeWwHUM  obonodkam  NeKapcTBEHHbIX  MpenaparoB  NPUMEHNAETCH
npeacTaBuTeNb rpynnbl asokpacutenen — TapTpasuH. M3 nonoXutenbHbIX CTOPOH €ro
NCNONBb30BaHUA MOXHO OTMETUTb HEBBLICOKYHO CTOMMOCTb M CTabunbHOCTb [1], oAHako
OCTatTCA HEOLHO3HAYHbIMU AaHHbIE O 6e30MacHOCTN TapTpasnHa. JTO CBA3AHO C TEM, YTO
yCTaHOBIEHA CBA3b MexXgy MNpMEMOM [aHHOrO MULEBOro KpacuTens W pas’BUTUEM
HapyLLEHNA NOBEAEHMS Y AETEN, aCTMbl, BbICbINAHUA Ha KOXE, reHO-N LUTOTOKCUYHOCTH [2].

N3BecTHO, 4TO rvnoTanamo-rMnou3apHO-HaANOYeYHNKOBaA OCb  SBNAETCA
KOMMMIEKCOM B3aUMOCBA3aHHbIX CTPYKTYP HEPBHOW W 3HAOKPUHHOW CUCTEM, KOTOpas
obecneumBaeT aganTaymio opraHmama K pasnmyHbiM hakTopam OKpyKaroLen cpeabl, B TOM
4ymucne n xmmudeckuM. Npmn 3TOM, B 3TOM OCK KIMHOYEBYHO POSib UrPaeT KOPKOBOE BELLECTBO
Hagno4Ye4HnKoB [3].

Bo Bpems aHanusa nutepatypbl He yAanocb HauTu CBEAEHUWA O BIUAHUM
ANUTENBHOrO  BO3AEUCTBUSA MULLEBOrO Kpacutena — TapTpasuHa Ha  Mopdonorunto
3HAOKPUHOLIMTOB PasfnyHbIX 30H KOPKOBOTO BELLECTBA.

B cBasm ¢ atuMm, Bbina noctaBneHa Lenb B 3KCNEPUMEHTE Ha MOMNOBO3PENbIX Kpblcax
onpeLennTb  xapaktep  BnuvaHMA — 60-4HEBHOTO  BBeAEHMS  TapTpa3vHa  Ha
YyNbTPaMUKPOCKOMNYECKOE CTPOEHME 3HAOKPUMHOLMTOB KOPKOBOrO BELeCTBa HagnoYeuHbIX
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xenes. Takke, ogHOM M3 3agay NOCTaBfEHHOM Uenn Obino yctaHoBUTL 3IEKTUBHOCTL
BBEAEHNA Ha STOM (POHE MeKkcuaona ANA CHWKEHUS BIMSHWE YCIOBUW 3KCMEPUMEHTA.
Beibop paHHOro npenapara Obin caenaH B CBA3WM C TEM, YTO MEKCUAON OKasblBaeT
BbIP&KEHHbLIM  @HTUOKCUAAHTHBIA N MeMDOPaHONPOTEKTOPHbIN - adhdekTbl  [4], uTO
npeanonoxutensHo Byaet addekTMBHO Ha POHE ANMTENBHOrO BBEAEHUSA TapTpasvHa,
KOTOPbIN, KaKk ObINo yCTaHOBMNEHO, NHAYLMPYET pasBUTME OKCUAATUBHOMO CTpecca KIeToK.

MeToabl nccnepoBaHuvs

Ansa pelwenns 3agad no AOCTWXKEHMIO LIENM UCCrneaoBaHms Obino MCnonb3oBaHo
30 Benbix NONOBO3pPENbIX KPLIC MyXCckoro nona maccom 200-210 r. (tabnuuya 1).

Tabnuua 1. PacnpeaeneHune nabopaTopHbIX XXMBOTHbIX HA rpymnnbl

HanmeHoBaHue rpynnbi Bua Bo3peiicTBus

"pynna KOHTpOnA €XEQHEBHOE BBEAEHME C UCMONb30BAHWE O>KEMYAOYHOrO 30HZa 1  Mn

(6 kpbIC) P13nONOrMiyeckoro pactesopa B TeveHune 60 CyTok

Mpynna T1 (6 KpbIC) eXkeqHeBHOEe BBeAEHWE C UCNONb30BaHUE >KenyAodvHOro 3oHga 1 mn TapTpasuHa
(komnaHua Roha Dyechem Pwt Ltd, India) B TeyeHne 60 cytok (M3 pacdyeta
750 mr/kr)

Mpynna T2 (6 KpbIC) exkeqHeBHOe BBeAEHWE C UCNONb30BaHWE XKenyAo4vHOro 3oHga 1 mn TapTpasuHa

B TedeHune 60 cyTok (U3 pacdeta 1500 mr/kr)

Mpynna T1+M (6 kpbIC) | exxeQHEBHOE BBEAEHME C UCMOMb3OBaHWE XENyAOdHOro 3oHaa 1 mn tapTpasuHa
B TedeHne 60 cytok (U3 pacdeta 1500 Mr/Kr) WM BHYTPUMbILLEYHOE BBEAEHMWE
5%-pactBopa mekcugona (M3 pacyeta 50 mr/kr)

Mpynna T2+M (6 kpbIC) | YCnoBus 9KCNEpuMMEHTa aHanoruddbl rpynne T1+M, HO go3a BBOAWMOIO
TapTpasuHa ysenuyeHa ao 1500 mr/kr

Mpomssogutens wmekcngona — OO0 MeauumHCKMA UeHTp «3nnapa», no
NNLEH3NoHHOMY cornaweHntio n Ha 3aka3d OO0 «Hay4Ho-npom3BogCTBEHHAA KOMMNaHUA
«PapmacodpT»», Mockea, PO.

YXo4 3a XMBOTHbIMM B YCMOBUSX BMBapus, NpOBOAWMBbIE NpOLeaypbl B XO4e
3KCNepUMeEHTa OCYLLEeCTBNANNCE COrnacHo npaswunam, NpUCYTCTBYHOWMX B [Jupektuse
2010/63/EU Eponeunckoro napnameHta n Coseta EBponenckoro cotosa [5]. lNpoTokon
nccnepoBaHNa yTBEPXKAEH Ha 3acefjaHun komuccum no 6uosatuke [ocypapCTBEHHOro
yupexaeHns «JlyraHCKMn rocyfapCTBEHHbIN  MEAULUMHCKAA  YHUBEPCUTET UMEHMU
Ceatutena Jlykmy», npotokon Ne2 ot 25.03.2022 r. BblBegeHne XMBOTHbIX U3
nccnepoBaHMa NPOBOAMNOCE METOAOM AekanuTaumn. ocne naBnevyeHns Hagno4YeuyHblX
xXenes mn3  opraHmMaMa  uMx  uamenobdanu, QukcumpoBann B 2,5%  pacTtBope
rmoTapansgernaa, ¢ nocnegyrowen obpabortkom B 1% Tetpokemae ocmuma no G. Palade.
[Mocne pgermaparayumn B 3TaHONE BO3pacTaroLen KoHUEHTpauum n abCcontoTHOM aLeToHe
MaTtepuan 3anueBanu CMeCbi) SMOKCUMAHbLIX cMon (enoH-apanauT). lNMonnmepusaumio
npoBoAMM B TedeHne 36 4dacos npu 60°C. YnbTpaTOHKME cpesbl M3roTaeBnuBany Ha
ynbTpamukpotome YMTI1-4 Cymckoro MO «3nekTpoH», KOHTpacTupoBann B pacTBope
ypaHunauetata u uyutpata ceBuHua no E. Reynolds u usyyann nopg 3neKTPOHHbIM
Mukpockonom EM-125 ¢ gansHenwnm goTorpadumnpoBaHmem [6].
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Pe3yn bTaTbl UccnegoBaHud

Knetkn knybo4ykoBOW, MNy4KOBOM W CETYATOM 30H KOPKOBOrO BeELLECTBA
HaANOYEYHNKOB KOHTPOMNBHOM IPyMMbl XXMBOTHBIX KOPPENUPYIOT C ONUcaHbl B nvtepaType
AaHHbIMK [7]. Mocne BO3gencTBMs TapTpasmHa B KOHUeHTpauun 750 Mmr/kr maccel Tena
ANUTENNOLUNTBI KNYOOYKOBOW 30HbI HEDOMLLLOro pasmepa (KOHTYPbl KNETKU NpakTUYeCcKm
MONHOCTBIO BU3Yanu3npyroTCa Ha 3NEKTPOHOrpamMme, No CPaBHEHNIO C KOHTPOMEM) UMEKOT
OKpyrrnoe, pexe oBanbHOE SAPO C  HEPOBHbIMA  KOHTYpamu, BOKPYr KOTOPOro
BU3yanuanpyeTcs LWeNneBmaHOEe nepuHyKNneapHoe npoCTpPaHCTBO. HAapo  coaepXuT
CKOMIEHNA reTepoxpomMartmHa noj kapuonemMmmon u B kapuonnasme. Liytonnasma knetkm
3anonHeHa, B OCHOBHOM, KPYMHbIMWA MWUTOXOHAPUAMM C COAEPKMMBIM BbBICOKOW UMM
YMEPEHHOWN 3NEKTPOHHOM MMOTHOCTM W KPUCTaMU BE3UKYNAPHOW dopmbl. LinctepHsbl
arpaHynsapHon anHgonnasmaTtudeckon cetm  (AJMNC) cnabo passutel. JlunngHbie
BKIMIOYEHNA  pacnonoXeHbsl  rpynnamMmm  UNu  NooguHodke. Mexay  KOPKOBbIMU
aNUTENMOLMTaMN C HEPOBHBIMWN KOHTYPaMM MMEIOTCA LeneBuaHble NPOCBEThI, KOTOPLIE B
page CcnyyYaeB MpepbiBalOT MEXKNETOYHble coeauHeHus. [locne  uvcnonb3oBaHus
Kpacutens B KOHUeHTpaumm 1500 mr/kr maccbl Tena, NMo CPaBHEHUKO C NpeabigyLen

3KCNEPUMEHTAaNBbHON rpynnowu, MOXHO BblAENUTL nogobHyro ANHaMUKy
YNbTPaMUKPOCKOMNYECKMNX UBMEHEHUIN C pAgoM ocobeHHocTen. Tak, uMronnasma manoro
pasmepa aApPeHOKOPTUKOLMTOB 3anorHeHa, NPENMYLLECTBEHHO, KPYMHbIMA

MUTOXOHAPUAMN B pPsAe CryvyaeT C YacTUYHO paspylUeHHbIMU KpucTamu. JlunugHbie
BKIHOYEHNA pacnonoxeHbl rpynnamn. KOpkoBble SHAOKPUHOLMTLI MMEKOT POBHBLIE KOHTYPbI
N WeneBniHble MPOCBETHI MexXay cobown, KOTopble B psge CrydaeB npepbiBaroT
MEXKNETOUHbIE COEANHEHNS. BbISBNAIOTCA KNETKM C ABNEHUAMM anonTosa.

Mocne ncnonb3oBaHWs TapTpasnHa B NepBON L03€ SHAOKPUHOUMTBI MYyYKOBOW 30HbI
nmeroT Hebonbwon pasmep (Gonbliasi YacTb KNETKM B NOMNE 3PEHUS Ha SNEKTPOHHbIX
doTorpadmsx, N0 CPaBHEHUIO C KOHTPONEM), OBarnbHOE S4p0 CO cnabo N3BUNUCTbIMU
KOHTYpamn, MeXay HapyXHOW W  BHYTPEHHEM MeMOpaHOM  KOTOPOro,  YeTKO
BU3yanmnanpyeTca LWenesmgHoe npoctpaHcTeo. [log sapgepHonm wmembpaHon U B
Kapuonnasme BUAHbI CKOMMEHUS reTepoxpoMartmHa. ALPEeHOKOPTUKOUNTEI B LAHHOW 30HE
UMEIOT KPYMHbIE U CPEeAHWEe MUTOXOHAPUM C COAEPKMMBIM YMEPEHHOW 3NEKTPOHHOW
MNOTHOCTM M KpUCTamm  OKpyrnoM  opMbl, @  LUCTEPHbl  arpaHynspHOW
3HAoNNasmaTnydeckon cetn cnabo BblpaXeHbl. JIMNuAHbIE BKAOYEHWA pPacnonoXeHbl
rpynnamm unu nooawuHoudke. BeiaBngawTca HebonblMe y4acTKM € MEXKNETOYHbIMU
COEAUVHEHNSAMN  MEXAY 3NUTENMOLMTaMM MY4YKOBOM 30Hbl. AHanorMyHas AauvHamuka
N3MEHEHUA C BbILWEONNCAHHOW BbIABNAETCA B KIETKax My4YkoBOW 30HbI Ha OoHe
NPUMEHEHNA Kpacutena yaBOeHHoW p[o3bl. [lpn sTom cnepyetr pobaBuTb, 4TO B
yutonnasme HebonbLUMX  afpPEeHOKOPTUKOUMTOB WUMEKTCA  KpyrnHble U cpegHue
MUTOXOHAPUN C COAEPKUMBIM  YMEPEHHOW 3MEKTPOHHOM MNOTHOCTU U KpUCTamu
BE3MKYNAPHOM (POpMbI, B LIEHTPE UM Ha nepudepun KOTOpbIX pacnonararTCa pbIXio
ynakoBaHHblE€ NNacTUH4YaTble CTPYKTYpbl. JIMNWAHbIE BKOYEHUS PaCMnonNOXeHbl 4valle
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rpynnamu. BbISIBNAOTCS  HEOOMbLION MNPOTSHKEHHOCTbID  Yy4acTKM € MEXKIEeTOYHbIMU
COEAUHEHUSMI MeXAy 3NUTEeIMoUUTaMM MyYKOBOI 30HbI. Hepeako BCTpeyarTcs KIEeTKM

Ha paHHel 1 no3gHen ctaguax anontosa (PUcyHok 1).

PucyHok 1. YnbTpacTpykTypa 3HAOKPUHOLUTOB KOPKOBOIO BellecTBa HaANOYeYHUKOB KPbIC B 3KCMEPUMEHTEe
(yuyacTkm kny6oukoBoli (@), nydkoBoih (B) ¥ ceTyaToih (4) 30H nNocfe BO3AENCTBUSA KpacuTess nepsoi
KOHLEHTpauun; ydyactku knyboukoBoli (6), myykoBoiW (r) M ceTyaToil (€) 30H Mnocne BO3AENCTBUSA KpacuTens
BTOPOI KOHUeHTpauun): IK - 3HOAOKPUHOLUT KNy6OouKoBOl 30HbI, 3 - 3HAOKPUHOUMT MYy4KOBOW 30HbI, IC -
SHAOKPMHOLMT ceTyaTon 30Hbl, Af - Aapo, I - retepoxpomartuH, N - nepuHykieapHoe NpPoOCTPaHCTBO, MT -
MUTOXOHAPUWN, MU - MUTOXOHAPUM C YACTUYHO paspylleHHbIMU Kpuctamu, JIB - nunugHble BKNOYEHUS,
AD - arpaHynapHaa asHgonnasmartuyeckas cetb, NC - NJOTHO ynakoBaHHble NiacTUHYaTble CTPYKTYpbl, Kn
- Kanunnap, A - KneTka c AB/ieHMeM anonto3a. YeenuyeHue x 8000
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Mocne wvCnonb30BaHUA KpacuTens B YABOEHHOW KOHUEHTpauun B AaHHOW 30He
NPOsIBNSETCA aHasiorMyHas TeHAEeHUUS W3MEHEHWA C BbILWEONUCaHHOW, HO cregyeT
BblAENNCb  CNedyloline  OCOOGEHHOCTM:  KOMMYECTBO  MHTepaurntTauuii  BU3yasbHO
CTAHOBUTCA MEHbLUE MeXAy HEKPYMNHbIMW 3NUTENNOLMUTbLI CeTYaTol 30Hbl. Y NpakTUyecku
NOMI0BUHbI KPYMHbLIX MUTOXOHAPUIA C COAEPXMMbIM YMEPEHHOM 3/1EKTPOHHON NAOTHOCTU ”
chepmyeckumMy Kpuctamy no nepudpepumn, B LEHTPE WM 3KCLEHTPUUYHO pacnonaratoTcs
NNOTHO KOHUEHTPMYECKN YMNaKOBaHHble MacTMHYyaTble CTPYKTYpbl (PUCYHOK 2), a
LUUCTEPHbl arpaHynspHoOi 3HA4ONNA3MaTUYECKON CEeTU HepaBHOMEPHO paclUMpPeHbl U
3anosIHAKT Hebo/bliMe MNPOCTPaAHCTBA MEeXAY MUTOXOHAPUSAMWU. JIMNUAHbIE BKIKOYEHUS
pacnonoXeHbl 60AbWUMNA AN MabIMK Tpynnamu.

PUcyHOK 2. YnbTpacTpykTypa 3HAOKPWUHOLMTOB KOPKOBOrO BeLLECTBA HaAMNOYEUYHWKOB KPbIC B 3IKCNEepuUMeHTe
(yyacTkm nyuykoBoii (@) u ceTyatoil (6) 30H Mocne BO34ENCTBUSA KpacuTesiss BTOPOA KoHUeHTpauuu): M -
SHAOKPWMHOLMT NYyYKOBON 30HbI, IC - 3IHOAOKPUHOLMT CeTyaTol 30Hbl, MT - mMuUTOXoHApuM, JIB - nunugHble
BK/IOYEHUA, AD - arpaHynspHas aHgonnasmartmyeckas cetb, BK - Be3ukynapHble kpuctbl, MNC - nnactuHyartble
CTPYKTYpb! (NPeAnonoXuTesnibHO naacTuHyaTblie KpucThl). YBenuueHne x 40000.

Wcnonb3oBaHne mekcugona Ha oHe ynoTpebsieHus KpacuTens B 3HO0KpUHOLMTaXx
KyOOUYKOBOW, MYYKOBOW W CeT4yaTo 30Hax MposiBAsSEeTCA B Buge Mopchonornyeckux
N3MEHEHU, MMeLWnX OOy TeHAeHUMO, KOoTopble 60s1ee BblpaXeHbl MNpu MNepBoid
KOHLEeHTpauun TapTpasuHa. Tak, npu WHbEeKuuM npenapara, MNPUMEHAEMOro C Lefblo
KOppekuun,  Bbl3BaHHbIX  TapTpasvHOM  NepBOM  KOHUEHTpauuM  U3MEHEeHU B
aZlpeHoKopTUKOLMTaxX BCeX 30H HabnwgaeTca npeobnagaHve akTMBHONO XpomMaTtuvHa B
Anope, Ha/MuMe OfHOro WNM ABYX SAAPbILWEK B Kapuornniasme, YMeHblUueHWe pa3mepos
MUTOXOHAPWIA, eAWHWYHble NUNUAHbIE BK/IOYEHWS, M/IOTHOE B3aUMOOTHOLLUEHME MexXay
anuTenuouuTamm, yvyacTtkm ¢ ymepeHHo passutoir ASIMC. lMpu 3ToM nocsie aHanormyHbIX
WHbEKUMI npenapata Ha (oOHe YABOEHHOW [03bl Kpacutens B 3HAOKPUHOUUTAX
KlyOOUYKOBOW, MYYKOBOW W CETYATON 30H BbIABNAKTCA HEMHOIOYMC/IEHHbIE CKOM/IEHUS
retepoxpomartvHa B sape, MUTOXOHAPUN pas3HOro pasmepa (B My4KOBOWN 30HE HEKOTOpble U3
HUX cofepxar paspyLlleHHble KPUCTbl), NMMNUAHbIE BK/IHOYEHUA OAMHOYHblE (K/1y604KOoBas U
ceTyaTas 30Hbl) UAM rpynnamu (TOAbKO B MYyYKOBOW 30HE), MEXAY HEeKOTOpPbIMU KeTKamu
COXpPaHAKTCA HeO6OMNbLIOW MPOTSHXKEHHOCTbIO  LeNeBuAHbIe MNPOMEXYTKU, O4YEeHb pPeaKo
BCTPeYalTCs KeTKN C ABNEeHNAMUN anonTto3a, cnabo susyanusnpyetca ASMC (pucyHok 3).
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PucyHok 3. YnbTpacTpykTypa 3HAOKPUHOLMTOB KOPKOBOIO BeLeCcTBa HaAMNOYEYHMKOB KPbIC B 3KCMEPUMEHTe
(yyacTkn knyb6o4koBoOWA (@), Ny4koBoi (B) U ceTyaToi (4) 30H Moc/ie BBEAEHMA MEKCUAoNa Ha hoHe BO3LENCTBUSA
KpacuTena nepBoi KOHLEHTpaumu; ydacTkn kinyboukoBoi (6), nyykoBoli () u ceTyaToii (€) 30H nocne BBeAEHUS
Mekcuaosia Ha (hoHe BO3AEWCTBUSA KpacuTens BTOPOI KoHueHTpauuun): 9K - 3HAOKPUHOLUT K/TyOOUYKOBOW 30HbI,
Ol - 3HAOKPMHOUMT My4YKOBOM 30HbI, IC - 3HAOKPMHOUMT ceTyaToli 30Hbl, A4 - aapo, I - retepoxpomaTtuH, MT
- MUTOXOHAPUK, MU - MUTOXOHAPUN C YACTUYHO paspyLleHHbIMU KpucTtamu, JIB - nunuaHblie BkAoYveHus, AD -
arpaHynapHaa aHgonaasmarnyeckas ceTb. YsenumyeHue x 8000
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[Mocne ncnonb3oBaHWA KpacutTensa B NepBOM L03€ SHAOKPUHOLMTBI CETYATOW 30HbI
nMmerT  Hebonblion pasMep U B3aMMOAEUCTBYIOT  Apyr C  APYroM  4epes
HEMHOrOYMCIEHHbIE MHTEPAUIMTALMM, OBanbHOE 94p0 CO cnabo N3BUNNCTBIMU KOHTYpamu
N CKOMMEHUAMMU reTepoxpomaTinHa B Kapuonnasme. ApeHOKOPTUKOUUTLI B 4aHHOW 30HE
UMEKT MUTOXOHAPUN KPYMHBIX W CPEeAHUX pasMepoB C COAEPKMMBIM  YMEPEHHOW
3NEKTPOHHOW MMNOTHOCTU W COEPUYECKUMU KpUCTaMU B CeyYyeHun (B HebonbLLom
KONNYECTBE B LIEHTPE MUTOXOHAPWUA BCTPEYAOTCH accoumaumm nnacTMHYaTbiX CTPYKTYP),
a LUUCTEpHbl arpaHynsapHON 3HAONNAa3MaTUYECKOM CETU HEepaBHOMEPHO paclUMpeHbl U
3anonHAT NPOMEXYTKA MEXAY MUTOXOHAPUAMW. JIMNMAHbIE BKMHOYEHUS pacnonoXeHbl
HeBonbLWMMK rpynnamMmn Mnn NOOSNHOYKE.

Matepumanel pabotel G.E. El-Desoky et al. (2020) cBnaeTensCTBytOT O TOM, 4YTO
TapTpasnH CHWKaeT aKTUBHOCTb aHTUOKCWAAHTHOW 3aluTbl, NOBbIWAA KOHLEHTpaLuto
NPOAYKTOB oOKucnutenoHoro ctpecca [8]. lMocnegHue, cornacHo panHbiM L. Khayyat
et al. (2017) moryT Hapywartb cTpykTypy AHK, 4TO BO3gencTBys Ha CuHTes Benka, MoXeT
CHWXaTb TPaHCMNOPT TPUMMULEPUAOB N NPUBOAUTE K HAKOMNEHUIO NMUMUAHBIX BKIHOYEHUN
(0BbACHSET NOABNEHME HEAKTMBHOMO XpoMaThHa B S4pe afpeHOKOPTUKOLMUTOB, YaCTUYHO
paspyLlleHHbIE KPUCTbI B MUTOXOHAPUAX W MHOXKECTBEHHbIE NUNUAHbIE BKIHOYEHUS B
UuTonnasmMe B BbILLEONUCAHHOM 3KCMepuMeHTe). Takke KOMMEeKTUB aBTOPOB OTMeYaeT,
YTO KpacuTenb MHIIMOMpPYeT MUTOXOHAPUANbHOE AbIXxaHue B anuTenunanbHbiX knetkax [9].
CornacHo pesynbtatam uccrnegosanna N. Afzal et al. (2021) ymeHblieHne cnHtesa ATO
NPOUCXOAUT B CBA3N CO CHMXKEHMEM noToka ATO-CuHTETasbl, O4HOMN U3 OCHOBHbBIX MPUYNH
KOTOPOro MOXET OblTb YBENMUWYEHWE CKNag4atoCT BHYTPEHHENW MUTOXOHAPUANbHOW
MembpaHbl [10] (BEPOATHO ABNSAETCA NPUYNHOW  MOSIBIIEHUA  MUTOXOHAPUM C
nNacTUHYaTbiMM  CTPYKTYpamMn — nnacTUHYaTbIMWU KPUCTaMM B KNeTKax My4YkoBOW W
ceTyaTon 30H B 3kcnepumeHTe). B cBoro ovepeab A. S. Midzak (2011) yTBepxgaeT, 4to
konmnyectBo AT® npsamo nponopumoHanbHO BNUSET Ha akTUBHOCTbL cTepougoreHesa [11].
CornacHo wuccnegosannam H. B. Arnoson u coasTopoB (2020) mMopdonornyecknmm
Mapkepamun akTMBHOCTM CTepougoreHesa aBnatotca mutoxoHapum n AJMC. Tak npw
aKTMBM3aUmMM JaHHOro npouecca B SHAOKPUHOLMTAX KOPKOBOro BeLecTBa HaANoO4YeYHNKOB
YBEMNUMBAETCA KOMUYECTBO N yMEHbLUAeTcsa aumameTtp mutoxonapun, AJIMNC xopolwo
pasBMta M HaobOpPOT MNpU CHWKEHUN CTEepouaoreHesa KonuydecTBO MUTOXOHAPUMA
yMeHbLUaeTcs, a ux auametp yeenunumsaetcsa, AOINC npu atom cnabo BuayanuampyeTca
[7] (obbAcHAET npuYMHY Hanmyuna GonbLUKMX MUTOXOHAPUMA K cnabo passuton AJIMC
B KMNeTKax KOPKOBOro BeLlecTBa B pesynbtarax uccnegosaHus). CnegyeTr OTMETUTb
Takke, Yto cornacHo matepmanam G. E. El-Desoky et al. (2020) TapTpasunH yBennumsaeT
YPOBEHb SKCMPEeCcCUM FeHOB, CBA3aHHbIX C anonTo3oM (p53, kacnasbl—3, kacnasbl—9) [8]
(0BBACHAET HanNUuUMe KNeToK C SBMEHNAMM anonTo3a Ha 3NEKTPOHHOrpaMmax B ny4KoBOM
30HE KOPKOBOrO BeLLeCTBa HaAMOYEYHUMKOB 3KCMEpUMEHTanbHbIX Kpbic). Mcxoga wms
BbILLEN3NIOXEHHOrO, MOXHO MPEeanonOXuUTb, YTO COBOKYMHOCTb BCEX MOPONOrMYeCcKnx
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N3MEHEHWUW, BbISBMNEHHbLIX NOA BO3AEUCTBMEM KpacuTensa SBMSETCA MPUYUHOWN CHIDKEHMUS
PYHKLMOHANBHOW aKTUBHOCTU 3MUTENMOLIMTOB KOPKOBOTrO BELLECTBA HAANOYEYHNKOB.

lMocne wucnonb3oBaHus npenapata «Mekcngony BbISBASAOTCSA  CTPYKTYPHbIE
N3MEHEHNSA aAPEHOKOPTMKOLUNTOB, CBA3aAHHbIE C NMPaKTUYECKM MOSHbIM UM NapumansHONn
HUBENMPOBaHMEM W3MEHEHWW, BbI3BAHHbLIX KpacuTenem pasHon [03bl. 10 gaHHbIM
A. B. WyneknHa (2016), cormacHoO MexaHu3Mmy gewncteus, npenapar  «Mekcngony
YMEHbLUAET KOHLUEHTpaumMio NPOoAYKTOB OKUCIIUTENbHOrO CTpecca, MNoBbIlas akTUBHOCTb
aHTUOKCWAAHTHOW 3aluTbl, a Takke npenapat CrnocobeH KOHBIOrMpPOBaTb aKTUBHLIE
hopMbI KMCNIOPOAA, NPOHMKAsA B MaTpUKC MUTOXoHAPWA [12]. BO3aMOXHO aaHHbIn adhdekT
NMO3BONSET  YMEHbLWTb  TOKCMYECKOE  BMMSHME Ha  FEeHETMYEeCcKMW  martepwan
3HAOKPMHOLIMTOB KOPKOBOrO BeLleCcTBa HaAMNOYEYHUKOB KpacuTens, 4TO no3BONndaeT
HOpManu3oBaTb TPaHCKPUNUMIO W TpaHcnauyuio Benka, a Takke MUTOXOHApuansHoe
AblXxaHne. 3TO B CBOK OYepefb BOCCTaHaBMMBAET TPaHCMNOPT TPUMMULUEPUAOB U CUHTES
ATO (CHwkaeT B NOME 3PEHUS  KOMUYECTBO MWUTOXOHAPUM C  KOHLEHTPUYECKN
YyNakoBaHHbIMW MNNAaCTUHYaTbIMKU  CTPYKTypamMu), yMeHbllaeT rmbenb KNeTok nyTem
anonTosa, 4YTO MNPUBOAWUT K  BOCCT@HOBIEHMKO  PYHKLUMOHANbHOW  aKTMBHOCTM
3HAOKPMHOLIMTOB KOPKOBOrO BELLECTBA HAANOYEYHNKOB.

BbiBoabI

1. BBepeHve TapTpasnHa pasHOW AO03MPOBKM MOKasbiBaeT OOy TeHAEHUMHO
N3MEHEHNA SHAOKPUHOLUMTOB B PasHbIX CMOSX KOPbl HAAMOYEYHMKOB, MO CPaBHEHUIO C
KOHTPOMEM, NpuyYeM AaHHble OTnm4ma Bonee BblpakeHbl Npu BonbLUEn KOHUEHTpauuu
TapTpasvHa u CBUAETENLCTBYHOT O MMNOMYHKLNN aapPEeHOKOPTUKOLNTOB.

2. Tpenapat «Mekcngon» cnocobeH NpakTUYecKn NOMHOCTBIO UMW napumanbHO
KOPPEKTUPOBAaTbL CTPYKTYPHbIE W3MEHEHWA SHAOKPUHHBIX KNETOK KOPKOBOro BeELLECTBa
HaANOYEYHNKOB, BbISBIIEHHBIX B XO4E€ SKCNEpUMEHTa y MNONOBO3PEnbIX KPbIC Ha (OoHe
kpacutena B gose 750 n 1500 mr Ha knnorpaMmm MaccChl Tena CoOOTBETCTBEHHO.
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