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CTPYKTYPHAS NEPECTPOUKA KOXXW KPbIC
noa BJIMAHUNEM XPOHNYECKOIO COUUAITbHOIO CTPECCA

! 3anopoxckn rocyfapcTBeHHbIN MEeAULUHCKUMA YHUBEPCUTET

2 YKpauHCKMUI HayYHO-MPAKTUYECKUI LIEHTP 3HAOKPUHHOI XUPYprum,
TpaHCNIaHTauumn 3HAOKPUHHbIX OpraHoB u TkaHen M3 YkpauHbl, Kne

MN3BecTHO, 4TO cTpecc sBnseTcs hakTopom pucka
pas3BUTMS pasHbIX BapuMaHTOB KOXHOW naTonoruv u
BedeT K HapyleHutio penapauuun koxu. Llenbio gax-
Hon paboTbl cTana oueHka MOpdONorM4ecknx nsme-
HEHWI B KOXE MPU XPOHWYECKOM COoLMarnbHOM CTpec-
ce. ViccnegoBaHue BbINONHeHO Ha 20 Kpbicax-camuax:
1-a rpynna - koHTponb (N=10), XXMBOTHBLIM 2-i rpynnbl
MOLENMPOBann XPOHWYECKUA COLManbHbI  CTPECcC
(n=10). Mopdonoruyeckoe nccrieqoBaHWE KOXWU Bbl-
ABMINO KOMMIEKCHOE W3MEHEHME CTPYKTYPbl KOXW,
BKIIOYASA CHWMXEHWe TOMWWHbI anugepMuca, Hapylue-
HMe NpoLeCcCOB KepaTMHWU3aLuK, CriaXeHHOCTb 3anu-
AepMO-AepManbHON rpaHuLbl, U3MEeHeHne COoCyaoB C
dopmmpoBaHMem cnabon nepuBackynspHoOn u and-
y3HON UHPUNBbTPaLUKN AepMbl, UHOYKUMEN KaTareH v
orpaHnyeHnem ¢asbl pocTa BOMOCAHbIX (POMNMNKYoB.
Takum 06pasom, XPOHMYECKUI COLUManbHbIN CTPecc
COMPOBOXAaeTCa NepecTPONKoN BCEX CTPYKTYP KOXW,
N MOXET BECTU K CHUXKEHUIO ee BapbepHOI hyHKLNN.

KnioueBble croBa: Koxa, XpOHUYECKuUi coumanb-
HbI CTpecc, anugepmmuc, gepma, BOSOCsHOW don-
nnKyn.

CBA3b paboTbl C Hay4YHbIMM MporpaMmmamu,
nnaHamu, Temamu. Pabota sBnsetca cparmeHToM
HUP «MexaHn3mbl peakummn TKaHel ¢ pasHbiMKU pere-
HepaToOpHbIMM CBOMCTBaMM Ha noBpexaeHue», Ne roc.
peructpaumm 0116U005352.

BBegeHue. OgHuM 13 pakTOpoB pucka pas3BuTust
pa3nuyHbIX 3aboneBaHui, BKNoYas gepmartornornye-
CKyl0 MaTonoruio, SIBMASIETCS XPOHWYECKUI coumanb-
HbI cTpecc [8]. MHoroneTHue nccnegoBaHUS AEeMOH-
CTPUPYIOT, YTO CTPECC COMPOBOXAAETCS BKIHOYEHNEM
COBOKYMHOCTW BCEX Hecneuuduryecknx peakuui opra-
HM3Ma (CoCyancCTbIX, HEMPOIHAOKPUHHBIX, UMMYHHbIX)
[5, 8]. AkTuBauus cMMmnaTtoagpeHanoBon 1 rmnoTana-
MO-rMNoun3apHoOn CUCTEM NpU CTpecce, CONPOBOX-
Aaemas ocBoboxaeHnem HempoMeanaTopoB U HENPO-
nenTuaoB, AerpaHynsumMen TydHbIX KNeTok, npogyuu-
PYHOLLUMX LIUTOKUHBI, XEMOKWHbI, MpoCTarnaHavHbl 1
nenKkoTpueHbl, BeAeT K 3anycKy kackaga natonoruye-
ckux npoueccoB [5]. Pesdynbtatom 3TOro siBnsietcd
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N3MeHeHVe TOHyca COCyAOoB, MOAYNSALUMSA akTUBHOCTU
aHTUreH-Npe3eHTUPYIOLMNX KNEeTOoK, U Kak cneacTene —
casur B pabote MMMYHHOW cucTeMbl Koxu [6]. Kpome
Toro, ectb ybeguTenbHble Aoka3aTenbCTBa HeraTus-
HOro BNWSIHNSI XPOHWYECKOro CTpecca Ha penapauuio
koxu [3, 5, 7]. OgHako npy 3TOM HEeJOCTaTOYHO U3y-
YeHbl UBMEHEHMUS CTPYKTYPbI KOXMN B YCIOBUSIX XPOHU-
YeCKOoro couunanbHoro crpecca.

Llenbto gaHHOM paboTbl cTana oueHka Mopdo-
NIOTMYECKNX WU3MEHEHUIN B KOXE MNPU XPOHUYECKOM
coumnanbHOM cTpecce.

Martepuan u mMetoabl uccnegoBaHus. Pabota
BbiMonHeHa Ha 20 Genbix 6ecnopofHbIX KpbiCax-
camuax, KOTopblX pasgenunu Ha 2 rpynnbl: 1-9 rpyn-
na — koHTponb (n=10), Bo 2-t0 rpynny Bownu 10 xwu-
BOTHbIX KOTOPbIM MOAENUPOBanv XpOHUYECKUI Coun-
anbHbIA cTpecc nyTemM 3 TpexHeAenbHON coumanbHom
n3onauMM M ANUMTENBHOrO  NCUXO3MOLIMOHANbHOro
Bo3gencTeus [1]. Hanuune crtpecca noaresepxganu B
TecTe C OTKPbITbIM MOSieM, KOTOPbIN BbINOMHANN BCEM
XXMBOTHbIM A0 W MOCMe MOAENMPOBAHUSA XPOHUYECKO-
ro coumansHoro ctpecca [1-2]. Ons mopdonornye-
CKOW OLLEHKWN KOXW MCCEKANN KOXHBIN NOCKYT Ha CnHe
B MexmnonatoyHon obnactu. B ructonornyeckux
npenapaTax oueHuBanu TOMLWMHY anugepMuca, nnoT-
HOCTb PacrnonoXeHus 1 guameTp BOMOCHAHbIX onnm-
KynoB, XapakTep anuaepMo-AepManbHOro coeavHe-
HWUs,, CTPYKTYpy COCOYKOBOrO W CeT4aToro CrioeB
aepwmbl. Nony4veHHble pesynbTaTel obpabaTbiBanu ¢
NMOMOLLbI0 cTaTucTnyeckoro naketa MedCalc.

CopaepxaHue XUBOTHbIX U 3KCMEPUMEHTbI MPOBO-
OVnNCb COornacHo nonoXxeHnn «EBponenckon KOHBEH-
UMM O 3almTe MO3BOHOYHBIX XXUBOTHBIX, KOTOpPbIE UC-
Nonb3ylTCa AN 9KCMNEePUMEHTOB U OPYINX HayYHbIX
uenen» (Ctpaccbypr, 1985), «3aranbHuUX eTU4HUX
NPUHLUMNIB €eKCNEePVMEHTIB Ha TBapUHax», YyTBEPXAEH-
HbIX MMATbIM HauMOHanNbHBIM KOHFPECCOM No BrMoaTuke
(Kves, 2013).

Pe3ynbTaThbl MccregoBaHUA M UX obcyxaeHue.
OueHka MopdOoNorMmM KoXu XMBOTHBIX, KOTOPbIM MO-
OenvpoBanu XpoHWYECKUA coumarnbHbIA CTpece, Npo-
OEeMOHCTpUpoBana W3MeHEeHNe BCEeX CTPYKTYPHbIX
31EMEHTOB.
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Onuagepmnc Gbin UCTOHYEH, B €r0 COCTaBe onpe-
pensanocb 3-5 cnoeB kepatuHouuToB (puc. 1). Ero
TonwmHa 6bina npakTuyeckn B 2 pasa Huxe (p<0,001)
nokasaTenss B KOHTpornbHoW rpynne — 9,45+0,4 Mkm
(95% [OW 8,65-10,25 mKkm) no cpaBHeHuto ¢ 15,32 +
+ 1,04 (95% OWN 13,24-17,41 MKM) B KOHTposne
(rabn.). B OGonbluMHCTBE Ccry4YyaeB onpegensnach
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ExcnepumeHTanbHa meamuunHa i mopdonoris

CrMaXeHHOCTb anngepmo-gepmMaribHoro coeguHeHud,
B psiie 30H OTMEYEHO OTCYTCTBME 3EPHUCTOrO Cros,
SIBMIEHUA NOKanbHOro napakepaTo3a, OTpaxaroLwmx
HapyLLeHuWe npoLiecca KepaTuHU3aLmuu.

V3ameHeHus1 B nepme otMedanucb npeumyLlecT-
BEHHO B MOBEPXHOCTHbIX ee oTaenax. B nepsyto ove-
penb obpallano Ha cebs BHUMaHWe Cy>XeHue cocyaoB

Puc. 1. I3meHeHWe CTPYKTYpbl KOXM NOZ BIMSIHUEM XPOHUYECKOTO CTpecca.
McTonornyeckue npenapatbl KOXU. A — KOHTPOMbHas rpynna. b — XUBOTHLIE NOCNe MOAENMPOBaHUS
XPOHUYECKOrO coumasbHoro ctpecca. Okpacka reMaToKCUIMHOM U 303MHOM. YB. 100.

Tabnuua — XapakTepucTVK1 anMTenmarnbHbIX CTPYKTYP KOXW KPbIC B HOPME M MOCIe MOAESIMPOBaHMS: XPOHUYECKOTO

coumanbHOro crtpecca

Mokasatenb 1 rpynna 2 rpynna P
TonwmHa anngepmmca (MKM) 15,32+1,04 9,45+0,4 P < 0,001
(13,240-17,41) (8,65-10,25)
OdvameTp BonocsHbIX OOMNUKYIoB (MKM) 23,88+1,157 16,16+0,52 P < 0,001
(21,567-26,201) (15,13-17,18)

lpumeyvaHue: [aHHble NpeacTasneHsbl B popmate M+m (95% [ON).
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Puc. 2. TucTorpamMmbl pacnpefeneHvsi nokasaTens AMameTpa BONOCSHbIX (OMNNMKynoB B KOHTpose (A)
1 Npy AENCTBUM XPOHUYECKOTO COLMarnbHOro cTpecca

lMpumeyaHue: no ocn abcumce — guameTp BONOCAHbIX (PONMKYNOB (B MKM), MO OCU OpAMHAT — OTHOCUTENbHAsA YacToTa

BbISIBNeHNs npusHaka (%).
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MenowuyHi Haykun

NMOBEPXHOCTHOIO COCYAWCTOro ChneTeHus n opmu-
poBaHMe BOKPYI HUX YMEPEHHOW NEeVKOUMTapHOW WH-
duneTpaummn. Kpome TOro, OTMEYEHO YBenuyeHue
CYMMapHOW MIIOTHOCTU KIEeTOK B COCOMKOBOM M ceTya-
TOM CMOSIX 4epMbl, C NOSABNIEHNEM 3HAYMMOro Komnmye-
CTBa 303MHOMUMNOB. Takoe peakTUBHOE COCTOsIHWE
KOXW MOXET 0TYACTU OO BACHATLCA CHUKEHUEM Bblpa-
XXEHHOCTM anuaepmanbHoro 6apbepa, a Takke Hapy-
lweHnemM TpoduKM BCreACTBUE COCYAMCTON peakuuu,
COMNPOBOXAAaoLLIEN XPOHNYECKUIA CTpecC.

He meHee BaXXHO OTMETUTb U3MEHEHWE BOMOCS-
HbIX (OONMMKYINOB B YCNOBUAX XPOHUYECKOro coumarb-
HOro cTtpecca. BbiSiBNeHO cTtaTucTMyecku 3Haummoe
yMeHbLUEHE AuameTpa BOSMOCAHbIX (DONNUKYNOB B
KOXW npu gencTemm xpoHudeckoro ctpecca (P<0,001).

AHanu3 guameTpa BOMOCSHbIX (PONMUKYMOB Yy
XMBOTHbIX 1 rpynnbl NpogeMoHcTpuposan dumopans-
HbI XapakTep pacnpegeneHusi npuaHaka (pmc. 2) — ¢
nukamu B gmanasoHe 15-18 mkm n 26-30 mkm. Takas
BaprabenbHOCTb CTPYKTYPbl BOMOCSAHbLIX hoNnvKynos

0ObACHAETCA reTEepPOreHHOCTbI0 UX npebbiBaHns B
pasHbIx hasax uukna BonocsiHoro donnukyna. MNpu
3TOM OGOMbLLWMHCTBO POMMMKYNOB COOTBETCTBOBANM
¢asam paHHel n 3penon aHareH (pasa pocta) u goc-
TMranu runogepmbl. B otnmume ot aT0ro0, Y KpbIC 2-1
rpynnbl BbISIBMEHO NpeBanvpoBaHue Merkux BOonocs-
HbIX onnukynos gmametpoMm 15-18 mkm, KoTOpble
pacnonaranucb npeumyllectseHHo B gepme. Kpome
TOro, onpeaensanucb NPU3HakM peaykumm BONOCSHbIX
oNnMKynoB C akTuBaumen anonTtosa v opMMpoBa-
HWEM KaTareHHbIX TSKEN.

BbiBogbl. Takum 006pa3om, XPOHUYECKUIA couu-
anbHbI CTPECC CONPOBOXAaeTCcs NepecTponKon BCeEX
CTPYKTYP KOXW, N MOXET BECTU K CHMXKEHWo ee Bapb-
€pHON (PyHKLMN.

MepcnekTnBbl panbHevwero pa3BuTuA. B
AanbHellemM nnaHvpyeTcs u3yYyeHue MeXaHU3MOB
CTPECC-MHOYLMPOBAHHON MNEPECTPONKN KOXM MOXET
crnocobcTBOBaTE Pas3BUTUIO CTpaTerMm NpounakTukm
CTpecc-accoUMMpOBaHHON MNaTONOrMM KOXM.
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CTPYKTYPHA NEPEBYOOBA LWWKIPU LLYPIB

nia sBnnMBOoM XPOHIYHOIO COLIANIbBHOIO CTPECY

3aez2opodHst M. I., Cmaczin B. B., Makeeea J1. B.,

Anieea O. I'., Cynaeea O. M.

Pe3tome. Bigomo, Wo cTpec € hakTopom pU3NKy PO3BUTKY Pi3HUX BapiaHTIB LUKIpHOI naTonorii i Bege Ao
NnopyLleHHs1 penapadii wkipn. MeToto gaHoi poboTu ctana ouiHka MopdOonoridHMX 3MiH B LLKIpi NpY XPOHIYHOMY
couianbHoMmy cTpeci. [ocnigxeHHsa BUKkoHaHO Ha 20 wypax-camusx: 1-a rpyna - koHTponb (n = 10), TBapuHam
2-i rpynn mogentoBanM XpoHiYHWiA couianbHuin ctpec (n = 10). MopdonoriyHe AOoChigKEHHS LKIpU BUSBUIO
KOMMSEKCHY 3MiHY CTPYKTYPU LLUKIPW, BKITHOYAKOUN 3HKEHHS TOBLUUHM enigepmicy, NOpYLUEHHSA NpoLeciB kepaTu-
Hi3auii, 3rmagxeHiCTb enigepmo-gepmarnbHOro KopgoHy, 3MiHy cyavH 3 popmMyBaHHAM cnabkoi nepuBackynsip-
HOI | AMdy3iNHOT iHINbTpaUil AepMu, IHAYKUIE KaTareH i 06MexeHHAM ha3n pocTy BonocsaHux donikynie. Ta-
KM YMHOM, XPOHIYHMI couianbHUIA CTPEC CYnpOBOAKYETLCA NepebynoBOK BCiX CTPYKTYP LUKIpW, | MOXe BECTU
00 3HWKeHHS iT 6ap'epHOT yHKLUIT.

KnroyoBi cnoBa: LiKipa, XpOoHiYHWUIA couianbHui cTpec, enigepMic, gepma, BONOCAHUIN donikyn.
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Structural Changes of Rats Skin under the Influence of Chronic Social Stress

Zavgorodnyaya M. |., Smagin V. V., Makyeyeva L. V., Alieva O. G., Sulaieva O. N.

Abstract. One of the risk factors for the development of various diseases, including dermatological pathol-
0gy, is chronic social stress. Long-term studies demonstrate that stress is accompanied by switching-on a set of
all nonspecific reactions of the body (vascular, neuroendocrine, immune). The activation of sympathoadrenal
and hypothalamo-pituitary systems under the influence of stress, accompanied by the release of neuromedia-
tors and neuropeptides, the activation of mast cells producing cytokines, chemokines, prostaglandins and leu-
kotrienes, leads to the launch of a cascade of pathological processes. The result is the vascular tone change
and modulation of the activity of antigen-presenting cells. As a consequence there appears a shift in the func-
tioning of the skin immune system. It is known that stress can lead to a violation of skin reparation. However,
little is known about the skin structure changes under the influence of chronic social stress. The aim of this work
was to evaluate the morphological changes in rats’ skin under the influence of chronic social stress.

The study was performed on 20 male rats. The 1st group, control comprised 10rats. We modeled chronic
social stress on animals of the 2nd group (n = 10) by the three-week social isolation and prolonged psycho-
emotional impact. The stress was confirmed in an open field test, which was performed by all animals before
and after modeling of chronic social stress.

Morphological examination of the animals’ skin with modeled chronic social stress demonstrated a change
in all structural elements. The epidermis of the skin was thinned, in its composition 3-5 layers of keratinocytes
were determined. Its thickness was almost 2 times lower compared to the control group. In most cases, the
basal membrane and epidermo-dermal junction were smoothed, in several zones there was a lack of granular
layer, the phenomena of local parakeratosis reflecting a violation of the keratinization process.

Changes in the dermis were noted mainly in the superficial areas of the dermis. First of all, attention was
drawn to the narrowing of the vessels of the superficial vascular plexus and the formation of moderate leukocyte
infiltration around them. In addition, there was an increase in the total cell density in the papillate and reticular
layers of the dermis, with the appearance of a significant number of eosinophils. Such a reactive state of the
skin can be partly explained by a decrease in the severity of the epidermal barrier, as well as trophic disorders
due to the vascular reaction accompanying chronic stress.

It is important to note the change in hair follicles under chronic social stress. A statistically significant de-
crease in the diameter of the hair follicles was revealed in the skin after chronic stress. Analysis of the hair folli-
cles diameter in animals of the first group showed a bimodal distribution of the trait with peaks in the range of
15-18 ym and 26-30 um. This variability of hair follicle structure of the hair follicles is in line with conception
about heterogeneity of follicles in terms of different phases of the hair follicle cycle. Most of follicles corre-
sponded to the phases of early and mature anagen (growth phase) and reached the hypodermis. In contrast, we
found a prevalence of small hair follicles with a diameter of 15-18 pm in rats of the 2™ group. It was located pre-
dominantly in the dermis. In addition, signs of reduction of hair follicles with activation of apoptosis and formation
of catagenous strands were defined.

Thus, chronic social stress led to remodeling of all skin structures that can lead to a decrease in its barrier
function.

Keywords: skin, chronic social stress, epidermis, dermis, hair follicle.
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PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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