OYHIAMEHTAJIbBHAS MEJINITUHA

https://doi.org/10.54890/1694-6405 2023 2 22
VIK 616.24.005.616.131

MOP®O®YHKIIMHAJIBHOE UBMEHEHUME KJIETOK
BHUJIOYKOBOM JKEJIE3bI Y KPBIC B YCJOBUSAX TOPHOM T'MIIOKCHAU

T.C. Abaesa', P.P. Tyxsarmmn?, M.T. ’Kanranaesal,
Acan kbi3b1 JK.!, Beiime6aii kpi3b1 I'.!
Keipreizckas rocygapcTBeHHas MenquiuHckas akagemus um. M.K. Axyn6aesa
'Kadenpa HopmanbHO# 1 Tonorpaduyeckoil aHATOMHUH
2Kagenpa naronoruyeckoii Gpu3HoIorun
bumkek, Keipreizckas Pecy6nmka

Pe3tome. IIpoGnema aganranuu opraHu3Ma K 3KCTpEMaJbHBIM BO3JCHCTBUSAM, B TOM YHCIE U K
KHUCJIOPOAHOMY T'OJIO/IaHUIO0, OY/IET BCerjja HaXOUThCs B LIEHTPE BHUMAHUS UCCIIEI0BaTEIe pa3HOro
poQuIIs, HOCKOIbKY KUCIOPOAHAs HE0OCTaTOYHOCTh B TOM MJIM MHOM BUJIE COIIPOBOXKJIAET YEJIOBEKA
Ha MPOTSHKEHNUHU BCETO KU3HEHHOTO LIUKJIA.

He meHee BaxHOI siBiIsieTcs pobieMa UCIOAb30BaHUS aJallTalluy K TMITOKCHUU JUIs TPOQMIIAKTHKH
U JiedeHds 3a00NeBaHWM, a TaK)Ke TOBBIIICHUS PE3HCTEHTHOCTH OpraHW3Ma K pa3nYHbIM
HeOIaronpusATHEIM (aKTopam Cpebl.

B Hacrosiee BpeMs HE BBI3BIBAET COMHEHMS, YTO B CJIOYKHOW OTBETHOH pEaklMu OpraHu3Ma
4eJI0BEKa M KMBOTHBIX Ha [JEMCTBUE TMIIOKCUM ONPEACICHHAs pOJIb NPHHAUICKUT U UMMYHHOU
cucreme. IlpousBeneHo uccienoBaHue rucronorud tumyca y 60 xpbic 1 roma, mpoXMBaBIIMX B
pasINYHbIX 9KOJIOTUYECKU-KITMMATUIECKUX YCIIOBHSX KeIpreiscrana. N3y4deHsl
MOp(OohYHKIIHOHATIBHBIE CTPYKTYPhI BUJIOYKOBOH KeJe3bl Y KpbIC 1 roga. MeToIMKN UCCIIeI0BaHuUs:
1. Anaromuyeckue MeToAbl (mpenapoBka). 2. I'ucromornyeckue MeToabl (OKpacka reMOTOKCHIIMH-
s03uHOM, 110 Ban-I'u3ony). B pe3ynbrare rccnenoBanus kpsic B T. burikek (770 M Hax ypoBHEM Mopsi)
B YCJIOBUSAX HHM3KOIOphs, BCE MOKa3aTeIl KOHTPOJIbHOM rpymmbl B npeaenax Hopmbl. [lokazarenu B
Tee-Amry, B ycnoBusx BbICOKOTOpbs (3200 M Haa ypoBHEM MOpsi), 3aMETHOE M3MEHEHHE KIIETOK,
HanpuMep, KOJIMIECTBO NoKazaTenen TuMdooaacToB Bepocio. B ycinoBusix cpeaaeropbst YommoH-aThl
(1660 M Ham ypoBHEM MOps), MOKa3aTeNd KIETOK HEMHOro cHu3WiIMCch. Ilokaszarenu gaHHOTO
UCCIIeIoBaHusl 'y KpbIiC 1 rox B ycnoBusix Bblcokoropbst T. Hapem (2000 M Hajx ypoBHEM MODsI)
JVUHAMUKA KJIETOYHBIX MOMYJSALUM B €IUHMIIEC YCIOBHOW IUIOLIAANM KOPKOBOIO BELIECTBA JIOJIBKH
TUMyca y KpbIc (1 ro) HEMHOrO CHM3WIMCH MOKA3aTeNd KJIETOK M0 CPaBHEHMIO C CPEAHErOpPbEM
YonnoH-ATa. Takum o06pa3om, r. buikek B ycIoBUsAX HU3KOTOpbs, T.€. 770 M HaJl ypOBHEM MOpsI BCe
MOoKa3aTea KOHTPOJBHOW TpyHNbl B Ipenaenax HOpMbl. B ycnoBusix Beicokoropest (3200 M Han
YPOBHEM MOpsI), 3aMETHOE U3MEHEHHE KJIETOK, HallpUMep, KOJIMYECTBO Moka3zareneit auMmdooiacTo
BhIpoc Ha 70,1%, mansie mumdanutsl Ha 7,5%, anonto3Helie Tena Ha 9,5%, [Tokazarens Mmakpodaru Ha
31,0% yBenmnumince. CtepeoMeTpuuecKas XapakTEpUCTHKA KOPKOBOE BELIECTBO TUMYCa Y KpbIC 1 rox
cocrasysieT Ha 60,6 % Oosbiie. M03roBoe BEIIECTBO YBEIUYMIIOCH Ha 46,5%.

KuroueBsble cj10Ba. TUMYC, Kpbica | roJl, HU3KOIOpbE, CPENHETOPLE U BHICOKOTOPBE.

TOO I'MITOKCUACBIHBIH INAPTBIHJIA YbIYKAHIAPJABIH TUMYC
BE3UHHUH KIIETKAJIAPBIHBIH MOP®O®YHKINOHAJI/IBIK O3I'OPYLIY
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Kopyrynay. OpraHusmadH 5SKCTpeMaAbIK — TaacUpiepre, aHblH WMUYUHJE KBIYKBUITEKTHH
KETUILICU3IUTHHE KOHYY Keilreily ap KaHzail mpoduiaeru U3WIAeedylepAyH KeHYJ YOpIOHYHAA
00JI0T, AHTKEHU KbIYKBUITEKTUH >KETUILICH3IUTH TUTUII K€ Oy TYp/ie agaMabl eMyp OO0 KOIITOI KYPeT.

MpiHIaH KeM 3Mec MaaHWIYy OOpYJIapAblH alJbIH alyy >KaHa JapbUlo0 YYYH THIOKCHSHBIH
KOHYKTYPYY Maiiajganyy Maceiecu OOIyN caHajaT, OIIOHJIOM 3Jie ap KaHIail Tepc HKOJIOTHUSIIBIK
cebOenTepieH OpraHu3MANH TYPYKTYYIYT'YH XKOTOpYyJIaTyy.

A3BBIpKBI yuypJa, TMIOKCHSIHBIH TaaCUPHUHE aJaM[blH >KaHa jKaHblOapiiapAblH OpPraHU3MHUHUH
TaTaal peakusIChIHAa OeNrmiyy Oup poib UMMYHIYK CHCTeMara TaaHIbIK SKEHIUTH TaJalliChl3.
KbIprei3cranibiH ap KaHJail AKOJIOTUSIIBIK-KIMMATTBIK IIapTTapblHaa skamarad 60 yblukaHgbelH 1
KaIlIbIHAArbl TUMYCTYH THCTOJIOTHSICBIHA HM3WIO6 KYPry3YJAy. | >KbUIIBIK YbIYKAHIBIH TUMYC
06e3uHMH  MOP(QODYHKIMOHANABIK CTPYKTypajapsl HW3WAeHTeH. M3ungee bikMamapel: 1.
AHATOMUSITBIK METOAJ0p (Auccekuusanoo). 2. ['mcronorusiplk MeToanop (reMOTOKCUIUH-303UH
MeHeH, Ban-I'm3on Ooektopy KommoHyiny). UbsldkaHAaHAApAbl W3WII6OHYH HATHIKAChIHAA.
bumikek (nean3 neHrasmmaeH 770 M OUHUKTUKTE) TOMOHKY TOOJYY IIapTTapaa, KOHTPOIAYK TONTYH
0apIbIK KOPCOTKYUYTOPY HOpMaiayy dYekTepae. Too-Aurynarsl KepceTKydTep OHWHHK TOONyy
maptrapaa (aeHu3 aeHrniauHeH 3200 M OMIMKTHKTE), KJIeTKalapblH OaliKkanaapiblK €3repyycy,
Mucanbl JIUM(}oOIacTTapblH KOPCOTKYUYTOPYHYH CaHbl ©CKOH. YONMOH-ATaHBIH OPTO TOOJYY
mapTTapbiHaa (AeHu3 JeHr IuHeH 1660 M OMMHMKTHKTE) KIIeTKalapAblH KOpCOTKYYTepy Oup as
TOMOHJI6TreH. bup >KbUIIBIK UbIlUKaHAP/IbIH OYyJ1 N3MI166CYHYH KopcoTKyuTepy HapbiH 1m1aapbIHbIH
Ouituk Toonmyy ImapTTapbiHaa (meHu3 geHrMuHeH 2000 M OMMHMKTHKTE) KIIETKaJIbIK
MOMYJSIMSUIApAbIH AMHAMUKACH! | JKBUIIBIK YbIUKAHJAPJBIH KJIETKa KepceTkyurepy YomnmoH-ATa
[IaapbIHBIH OPTO UYEHJEPUHE CANBIITBHIpManyy Oup a3 TeMeHpaereH. OmieHturn, buikek maapsl
TOMOH TOOJyy LapTTap/a, 0.a. 1eHU3 AeHrauHeH 770 M OUHUKTUKTE KOHTPOJIIYK TONTYH OapabIK
KOPCOTKYYTOPY HOPMAaHBIH ueruHie. buitnk toomyy maprtrapaa (aeHu3 aeHradauHeH 3200 m
OMWMKTUKTE)  KJIETKalapAblH  Oalikajmaapiblk  ©3repyycy, Mucaibl JuMpoOiIacTTapabiH
KepcoTkyurepyHyH canbl 70,1%, kuuumnHe numdarnurrep 7,5% eockeH, amonrto3nop 9,5%.
Maxkpodarnapaein kepcotkyuy 31,0% kebOelireH. CTepeoMeTpUsIIBIK MYHO310MO | IKBUIIABIK
YBIYKAHTUMYCYHYH KOPTHKaNBIK 3aThl 60,6% Kken. M3 KeIpThilibl 46,5% kebeiirexn

Heru3 ce3nep. Tumyc, 1 xamrarsl Ybl4KaH, TOMOHKY JIEHT€IACTH TOOJIOP, OPTOHKY JEHTeIeTH
TOOJIOp ’KaHa OMMMK JEHIeNerH TOOIOP.

MORPHOFUNCTIONAL CHANGE OF THYMUS GLAND CELLS
IN RATS UNDER CONDITIONS OF MOUNTAIN HYPOXIA
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Summary. The problem of adaptation of the body to extreme influences, including oxygen
starvation, will always be in the focus of attention of researchers of various profiles, since oxygen
deficiency in one form or another accompanies a person throughout the entire life cycle.

Equally important is the problem of using adaptation to hypoxia for the prevention and treatment
of diseases, as well as increasing the body's resistance to various adverse environmental factors.

Currently, there is no doubt that the immune system also plays a certain role in the complex
response of the human body and animals to the effect of hypoxia. A study of the histology of the
thymus in 60 1-year-old rats living in various ecological and climatic conditions of Kyrgyzstan was
carried out. Morphofunctional structures of the thymus gland in 1 - year - old rats were studied.
Research methods: 1. Anatomical methods (preparation). 2. Histological methods (hemotoxylin-eosin
staining, according to Van Gieson). As a result of a study of rats in Bishkek (770 m above sea level)
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in low-altitude conditions, all indicators of the control group are within normal limits. Indicators in
the Too -Ashu in high-altitude conditions (3200 m above sea level), a noticeable change in cells, for
example, the number of indicators of lymphoblasts increased. In the conditions of the Cholpon-Ata
midlands (1660 m above sea level), cell counts decreased slightly. Indicators of this study of 1-year-
old rats in the conditions of the highlands of Naryn (2000 m above sea level), the dynamics of cell
populations in a unit of the conditional area of the cortical substance of the thymus lobule in 1-year-
old rats revealed slightly decreased cell indicators compared to the middle mountains of Cholpon-
Ata. Thus, Bishkek in conditions of low mountains, i.e. 770 m above sea level, all indicators of the
control group are within normal limits. In high-altitude conditions (3200 m above sea level), a
noticeable change in cells, for example, the number of lymphoblast indicators increased by 70.1%,
small lymphocytes by 7.5%, apoptotic bodies 9.5%. Indicators of macrophages increased by 31.0%.
Stereometric characteristics the cortical substance of the thymus of 1-year-old rats is 60.6% more.

The medulla parts of thymus increased by 46.5%.

Key words: thymus, the rat is 1-year old, low mountains, middle mountains and high mountains.

BBenenmue. B HACTOSIIEE BpeMs
aKTyaJIbHOCTh, KaK TOKa3bIBAET OMBIT MUPOBOMU
HayKd, OJHOH W3 BaKHEUIIUX MpoOIeM

OMONOTMH W MEIUIMHBI CTAaHOBUTCS IMpodieMa
runokcun. Haunbomnee 3aceneHHBIMU SBISIOTCS
PETUOHBI, pacloI0XKeHHbIE B HU3Korophe (0T 200
1o 1400 M Hag ypoOBHEM MODSI) U CPEAHETOPhE (OT
1400 mo 2500 wm). OOXHTOE BBICOKOTOPHE
npuxoaurcsa Ha BeicoTy A0 3200 m [1-3]. Bere
PacIioyioKEeHO HEXKUIIOE CHEKHOE BBICOKOTOPbE U
CBEpXBBICOKOTOpPhE. B mocnmenHue  rojmsl
npobiemMa TUIIOKCHMM TIpUBJIEKaeT Bce Oolnee
MIPUCTAILHOE BHUMAHHUE 3KCIIEPUMEHTATOPOB U
KITMHHUIIMCTOB, TIOCKOJIbKY M3yY€HHE Pa3InYHbIX
aCIeKTOB TUIIOKCHU TI0Ka3aJ0 YHUBEPCAIbHYIO

poiib KpPaTKOBPEMEHHOI'O WIIH 6onee
MIPOJOJKUTEILHOTO JEUCTBUS neduiura
KHCIIOpOJa B PErylslud  JCSATCIBHOCTH

opranu3ma u pazButuu [4-6]. Kak mokassiBaer
BHUMATEIHHOE H3Y4YCHHE HanooJjIee
pacipoCTpaHEHHBIX 3a00JICBaHUM, TaKHX Kak
CTCHOKapaus, WH(MAPKT MHOKapaa, OOJe3HU
COCY/IOB, JIETKMX W JBIXaTeIbHBIX IyTEH,
aTepoCKiIepo3, acUKCUM HOBOPOXKICHHBIX, a
TaK)Ke MPOOJIEMBbI OHKOJIOTHH, PEAHUMATOJIOTHHI
U XHUPYPrUH, BO BCEX ATUX CIy4asx KpaiHe
Ba)KHO BBISICHCHHE CTETICHU TUTIOKCUU U OOPHOBI
c et [7-11].

Hean: ompeneanTh COCTOSHHS KIETOYHBIX
nonyJisiLMi TUMyca y Kpbic 1 roma Bo3pacTa B
3aBUCHUMOCTH OT BBICOTHI PETHOHA.

MarepuaJjbl M METOABI MccJeoBaHus. [[ns
M3y4eHuss MOpP(}OIOTHYECKON XapaKTEPUCTUKU
TUMYCa NPOBOJIMIUCH uccienoBanus Ha 60
Kpbic camioB, Becom 250-300 rpamMmoB,
KOTOpBI€ OBLIM paslieleHbl Ha 4 TPYIIbl U Ha
MPOTSHKEHUH | Mecsiiia HaXOIUITUCh B Pa3HBIX 110
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BBICOTE pernoHax: [ rpymnma (n=15) — UHTaKTHBIC
JKUBOTHbIE B HU3KOTOpbe (T. bumikek, 760 M Hax
ypoBHeM wmope), II rpymma (n=15) - B
cpenneropre (1. Yommou-Arta, 1660 M Han
ypoBHem wMope), Il rpymma (n=15) — B
BbIcOKoropse (r. Hapoia, 2000 M Hax ypoBHEM
Mmope), IV rpynma (n=15) — B BeicOKoropbe Too-
Amy (3200 M Hag ypoBHeM Mope). g
TUCTOMOP(HOIIOTMYECKOTO UCCIIETOBAHUS TKaHU
Opanu Kycouku TUMyca, ¢pukcupoBanu B 10%

pacTBope dbopmanuHa. [Tpenapatsl
OKpallInBaJIUCh I'EMAaTOKCUIIMH-303MHOM H Ban-
['u3zoHOM. Craructuueckas o0OpaboTka

pPE3yNbTaTOB MPOBOAMIACH C MOMOIIBIO MaKeTa
SPSS 22 ¢ npumeHeHreM HenmapaMeTpUYeCcKOro
KpuTepuss MaHHa-YUTHH, T.K. TONy4YeHHBIC
JAHHbBIE HE MOAYMHSITICh HOPMaIbHOMY 3aKOHY
pacmpeneneHusi, 4YTo OBLJIO TOATBEPKICHO
kputepusimu Konmoroposa-Cmupaosa (p <0,05)
u Hlanmupo-Yunka (p<0,05).

PesyabTaTrsl  ucciaenoBaHusi.  JlaHHBIC,
MOJIyYeHHbIE B pe3yjibTaTe UCCIEIOBAHMUS,
MOKa3bIBAIOT, YTO B YCJIOBUSAX HU3KOTOPHS BCE
nokasarenu | rpymnmsl ObUTH B Mpeaesaax HOPMbI
(Puc. 1-4). Mo3roBoe BemecTBo (TUMYC Y KpPbIC
1 rox). B pa3ubix pernonax Keipreizcrana. B IV
rpymnme OTMEYEHO 3aMETHOE U3MEHEHHUE KIIETOK,
HaTnpuMep, KOJINYECTBO nokasaresnei
nuMmpobractoB Beipoc Ha 70,1% (p<0,05),
Manble JUMQOIUTH yBenUYuwiIuch Ha 7,5%
(p<0,05), amomTO3HBIC TeNa YBEIMYMUIUCH Ha
9,7%  (p<0,05), w™makpodarm ©Ha 31,1%
yBenuummich  (p<0,05), Crepeomerpuyeckas
XapaKTepUCTHKA KOPKOBOT'O BEIIECTBO TUMYCA Y
Kpbic 1 Tox cocraBiser Ha 60,6 % Oombine, a
MO3rOBOE€ BEUIECTBO YyBelIMumiaock Ha 46,5%
(Pucl-4).
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B III rpynme Konmu4ecTBO IOKa3arenen
mumboObnactoB Belpocau Ha 48,2% (p<0,05),
Masible JTUMQOIMTHI yBENIWYMIUCh Ha 5,8%
(p<0,05), amomnTO3HBIC TeNa YBEIMYMUIUCH Ha
9,1% (p<0,05), makpodaru Ha 6,8% MeHbIIE
(p>0,05), Maxkpodaru cocraBiasier B 100%.
KopkoBoe BemiecTBo cocraBiseT Ooible Ha
45,2%.(p>0,05). Mosrosoe BEIIIECTBO
coctaBinsieT MeHblIe Ha 29,8%. (p>0,05). Bo II

mumdobnactoB Beipocnu Ha 52,8% (p<0,05),
Manble JuMdonuTel yBenuuwiuch Ha 5,1%
(p<0,05), anonTO3HBIE TeNa YBEIMYUIUCH Ha
23,3% (p<0,05), [Iloeazarenr Makpodaru
COOTBKTCTBYET TOKazarenem | Tpymmbl u
cocrasnsieT 0,3% (p>0,05). CrepeomeTrpuueckas
XapaKTePUCTHKA KOPKOBOTO BEIIECTBO TUMYCA Y
Kkpbic 1 Tox cocraBisier Ha 47,0 % Oomblne, a
MO3rOBO€ BeIIECTBO yBenuumwiock Ha 21,9%

rpynmrme KOJIMYECTBO nokazateneir  (Puc. 1-4).
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0 T T T 1/
r. Buwkek Tee-Awy r. YonnoH-Ata r. HapbiH
770 m 3200 m 1660 m 2000 m

Puc. 1. Jlumdobmacts! (TUMyc y KpbIc 1 roJ), B pa3HbIX perroHax Keiprei3crana.
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Puc. 2. Mainbie mumonutsl (TEMYC y Kpbic | To1), B pa3HbIX perroHax KeIprei3crana.

//"

24.8+0.4* | 19,120,7

28+0,6*

23,3+0,2*

M. buwkek,
N Teo-Auwy,
mr.YonnoH —ATa,

r. HapbiH,

Puc.3. MosroBoe BeriecTBo (TUMYC Y KpbIC 1 rof), B pa3HbIX pernoHax Kelpreizcrana.
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41,7+0,7*
42,2+0,2*

46,1+0,4*

M r. buwkek,
Tee-Auwly,
r. YonnoH —ArTa,

r. HapbiH,

Puc. 4. KopkoBoe BeniecTBo (TUMYC y KpbIc | roj), B pa3HbIX peruoHax Keipreiscrasa.

O6cy:xnenue. [ pynma uccnenosareneii (Singer
D (1999); Gibson D.S. et all (2018); Rea .M. et al
(2019), Dzhalilova D.Sh., Kosyreva A.M. et all
(2021), otrMernnm, dYro mTpoOieMa THUIOKCHH
NpUBJIEKaeT Bce Oojee MpUCTATbHOE BHUMAHUE
AKCIIEPUMEHTATOPOB U KJIMHUIIMCTOB, MOCKOJIBKY
W3ydeHHE  pa3IMYHBIX  ACMIEKTOB  TMITOKCUH
MOKa3aJio YHUBEPCAITBHYIO poIb
KPaTKOBPEMEHHOT'0 UJIH O0JIee ITPOJIOTKUTEIIBHOTO
nedcTBus AeUIMTa KHUCIOPOAAa B PEryJISIUU
JEATEIbHOCTA OpraHu3Ma M pa3BUTHU NATOJIOTHH
(Krzywinska E., Stockmann C. 2018; Illumakos
FO.X-M. ¢ coaBropamu 2019; HuszoB b.C. c
coaropamu 2020; 1 Tpymnmna vcciaenoBaTenei us
Poccun KoceipeBa A.M. u coaBtopsl, 2019,2022,).
[lo nmannsiM KocapeBoil u coaBropamu [12], Ha
npernaparax TUMyca OLEHUBAIA OOBEMHYIO JIOJIIO
KOPKOBOTO M MO3TOBOTO BELIECTBA, B IEYECHH
ONpeNeNsUIN  IUIOUIa[b HEKPO30B, HO MbI HE
u3ydaad W3MEHEHUE CTPYKTYp C BBEICHHEM
pazmuuHbIX npenapartoB. ['pynna Huszoa b.C.
W3y4asd B IEPUOJ JIeaanTalllH K BHICOKOTOPBIO, B
HallIeM UCCIIE0BAHNN HE BKIIFOYAIIM JieaJanTaliy
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C. Hypoxia,

[2]. CrieyeT OTMETHTB, B T. BHIIIKEK BCe KJIIETOUHbIE
HOMyIALMY ObUTH B Tpezesiax HOpMbL. B ycroBusx
BeIcokOoropbss (3200 M Ham ypoBHEM Mops),
BBISIBJICHHBIC TUCTOMOP(OMETPUUYECKHE
M3MEHEHHUS! KJIETOYHOIO COCTaBa TUMYCa B BHJE
YBEITMYEHNsI KOJIMYECTBA KJICTOYHBIX MOITYJIALIH.

BoiBoabl. Pe3ynbrarhl MOMYYEHHBIX JaHHBIX
CBUJICTEIILCTBYIOT O  pasjIMuHOM  XapakTepe
M3MEHEHUS KJIETOYHBIX TMOMY/SILMA TUMyca B
3aBMCUMOCTH OT BBICOTBI PETMOHA. B HM3KOropne
BCE KJIETOYHBIE MOMYJIALMH OCTAaBAJIMCh B IPEIEIax
HOPMBI, a YEM BBIIIE PETHOH PACIOJIOKEH HaJ
YpOBHEM  MOps, TE€M  3aMeTHee  ObuM
rUCTOMOP(HOMETPHUYECKHE U3MEHEHHUS KJIETOYHOIO
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