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Pa3H NepeBHLLYE NOBKWHY CYXOMMIKOBHX CTPYH ¥ HOROHAPOMKEHWX. CMIBBIAHOWEHHA KiNbKOCTI CYXOMKMIKOBHX
CTPYH ¥ MNOAIB, HOBOHAPOIKCHHX | OITCH rpyaHOro BiKy, WO PHKCYIOTECA 00 CTYNOK MITPANLHOIO TA TPHCTYNKCBOTO
KnanaHie cepls, BiANOBIAHO CTAHOBHTL 1,311,

Y pezynerati nposeaenHa 3D MoaenrOBaHHA KNANAHHOTO anapaty cepus nnoga 20,0 MM TiM THO-KYTPHKOROT
AOBKHHH BHABNEHO, WO COCKONONIGHI M’A3H Oe3nocepelHb0 MEPENOIATh ¥ CTYIKU NepeicepaHo-LIIY HOYKOBHX
Knananie. PekoHCTpyKUiHHI moaeni knamaHHoro anaparty cepus miodig 1350 MM TiM’AHO-KYMPUKOBOT AOBMHHH
MOKA3¥KOTh, WO Mik COCKOMOAIDHUMHM M’s3aMM  Ta CTYIKaMH NEPEACEPAHO-LLNYHOYKOBUX KNanaHiB  cepus
CMOCTEPIraldTECA  HOBOYTBOPEHI CYXOKWIKOBI CTPYHHW Y BHIIALI TOHKHX MOOOWHOKMX TakiB. Mertoa 3-D
PEKOHCTPYKLIT CYXOMMUIKOBHX CTPYH MITPANBHOMD TA TPHCTYIKOBOIO KIANAHIBE CEepUf HOBOHAPODKEHWX aiTel
noKasye. e X OCHOBA YTEOPEHA LEHTPalbHUM KONArEHOBHM CTPHKHEM, a Nepvepis — NyXKOW BONOKHHCTOIO
CNONYUHOW TKAHWHOK, R AKIH MPOXONATH KPOROHOCHI CyIMHN, MeTonoM CRITNOROT MiKpPOCKONIT BCTAHORIEHO, 11O Y
mwioiis 1250 MM riM AHO-KYNPHKOBOT [NOBIKHHU MiK COCKOIOAIOHHMH M H3AMH Td CTYIKAMH  1IEPEICEPILHO-
DIMYHOUKORUX  KNAMaHiB CNocTEPiraldThed MNEPRUHHI CYXOWHIIKOBI CTPYHM Y BUIIANL TOHKUX T®KIB. TleprunHi
CYXOAHIIKOBI CTPYHH YTBOPEHI ILIACTOM LLIIEHO PO3TALIOBAHUX KAPLIOMIOLWTIB | HEBEIHKOK KiIBKICTHO MEZEHXIMHUX
KNiTHH. TIpH eneKTPOHHO-MIKPOCKOMIYHOMY JOCHIMKEHHI ¥ TOBL CYXOWHIKOBOT CTPYHH ineHTH(hIKYBANH KNiTHHH
pidpodnacTuiHore paay. OoHAK ¥y TOBLU CYXOKMIKOBUX CTPYH NNCAIB | HOBOHAPOIKEHWX AiTeH, OKpiM Myukis
KOMNareHOBUX BONOKOH. 3¥CTPIYaKTBCA MYUYKU CEPLEBHX M’ A30BUX KNiTHH.

TakuM YNHOM, PE3YNbTATH IOCNIIKEHHA NOKA3ANW. LLO CYXOWKHIKOBI CTPYHH NIOAIB, HOBOHAPOMKEHHX i
AiTell rpyaHOro Biky MAalOThL BHMIAA CNOAVUHOTKAHHHHUX TAKIB, WO BRIAXOAATL Bill BEPXiBOK COCKONOAIBHUX M 43iB i
GiKCYIOTBCA 10 CTYNOK NEpeacepaHO-IUNYHOUKOBUX KmamaHie cepud. CYXOKWIKOBI CTPYHH NJIOAIR HafekaTk 10
$iOpo3HO-M"A30BOTO TUNY, HOBOHAPOAKEHUX — A0 ¢ibpo3Ho-M az0B0ro Ta $idpo3Horo Thnie, v AiTell rpyaHOro Biky —
hiGpozHoro THMY.

Merpumen O,1, Yana K. M.
MOEAHAHA AIS1 COJIEN AJIIOMIHIIO, CBUHLIO TA CTPECY HA CTPYKTYPHI KOMITIOHEHTH
HHUPOK B YMOBAX I'MO®YHKUII WHILIKONMOAIEHOT 3401031
Kapedpa cicmononil, yumosocii ma emBpiosoaii
Buuguir depocasrull HARYATLHUE 3aKTa0 Yipain
« BYROGUICHRUIE QCPACUGTIHT MEeOUUHUN YIIGEPCUmMem y

MeTo J0CNiKeHHA Oyno BUBUEHHA MOPQONOrii HUPOK NPH NOELHAHGMY BMUHBI CONEH ATKIMIHIN,
CBHEHLIO Ta iMMoGinisauiiinoro ctpecy ua ¢oii rinodyukuil WHWKONEAIGHOT 321034, @ TAKOK LIIAXH KOpekUil 3mill
YBEINEHHAM €K30TE€HHOTO MENaToHIHY.

ExcnepuMcHTaNbHI 10CNITKCHAS NMpoBoaMnHea HA 35 cTaTeBospinux camuax Sinnx wypis, macow 150 —
180 r, AKi yTpHMyBanucs B YMOBAX BiBapito Mpu cTaliii TeMnepaTypi Ta BONOrOCTi NOBITPA 3 BIMLHHM JOCTYNOM N0
BOIW Ta ki, TeapuH po3noaineno Ha 5 rpyn: | rpyna — korTpoaeHa (n = 7); [l rpyna — Bkniouana TBAPHH, AKKMM Ha 14-
Ty 200y ekcnepHMeHTY MNpoBOAWBCA IMMobinizauifiHuit ctpec (n = 7). Il rpyna — nocninHa. B AKif TBapuHaM
BIpoAoB:k |4 nid yBOAMNH BHYTPIWHBOWNYHKOBO Ha 1% KpOXManeHili cycneHzil amominio xmopua y ao3i 200mr/kr
Ta CBHUHLKO XaopHa S0Me/kr (n = 7), IV rpyna — TBapvHU, AKUM npoTaroM 14 4i6 yBOOHNH BHYTPIWHBOLNYHKOBO Ha
% KpoxmManeHii cycnenszii amoMiHil xmopua y no3i 200Mrkr Ta cBUHUK XmopHa 30Mr/kr T1a Ha 14-1y 100y
EKCMEPUMEHTY CTBOPKIBANH QIHOMOAHHHWIA iMmoGinizauiiinuii crpec (n = 7), V rpyna — (n = 7}, ocniana, B Axii
TBapHHaM npotaroM [4 niG YBONHNM BHYTPILIHBOWNYHKOBO Ha 1% KpoxmanbHii cycnensii anloMiHilo Xnopua y nosi
200mr/kr Ta cBHHUK xnopua S0Mrikr Ta Ha l4-Ty 000y ekcnepumenTy 3a roanHy oo immodinizauifinoro crpecy
TBAPHHAM VBOIWIH MeNaTeoHiH ¥ A03i 1 mrikr. CTpec MonemoBand WAAXoM l-ronHHHoOT iMmodinisauii TeapuH v
MIACTUKORUX KNITKAX-TIEHANAX, a TimodyHRIUK NHAINKONOAIDHOT 3an03M — NAX0OM YTPHMYRAHHA TRAPHH R YMORaX
uinonoGoBoro OCBITAEHHA iHTeHCHBHICTIO 500 ke Bnponosxk 14 aib.

Ha rictonoriuHux mpenapatax HUPOK BiAMIYEHO. WO ¥ TBAPHH KOHTPONBLHOT IP¥NW cTPOMa MpeIcTaBIeHa
HIZKHMMM CNONYHHOTKAHHHHHMH BOJNOKHAMK, AKL MOMIpHO posnywedi. Benun, kaninapn poswuvpeni, HepiBHOMIpHO
KPOBOHAMOBHEHHI. ApTepii HeNOKpIBHI Ta MICTATE MOMIPHY KiNBKICTE €PHTPOLMTIB, MPOCBIT AeAKWX apTepii
spy:xeHuil. Kaningpn knyGoukie manokpiedi. [TpokcUMankHi KaHalbli BUCTENEH] BUCOKHUM KyGiUHUM eniTeniem, Mexi
KJITHH DO HEYiTKI, UMTONNA3MA MYTHA, AApPa NOKANI3yHTeea Onmxye a0 dazaneHOT vactuuu. EniTeniii auctanbrnx
KaHanbUiB KyOiYHOT popMH, Mexki KNITHH YiTKi, UMTONNa3Ma 3 noMipHOK okcudinicto, aapa 3adapboeadi GazodinbHo
TA JTOKANIZYIOTECA MO LEHTPY KNITUHM.

Ha ricTonorivnnux npenaparaX HUpok TeapHH 1l rpynu cnocTepirapea HaOpAK CTPOMH, HEOOKPIB A CYIHH,
MOOAWHOKI BEHH MOMIPHOMO KPOBOHANoOBHeHHA. [IpoceiT apTepiit 3BY:KEHWH. CTIHKM CyaWH Halpakni, eHaoTeniid
yacTkoBO JeckBaMobadui. Kanisipu kiyBoukis HENOKPIBHI, HAaCTHHA KIyBOUKIB OCEPELKOBO IOMOHI30BaHI. 3epHucia,
rianiHoBo-KpaneneHa AWCTpodia eniTemiro KaHamkUiB GiNbll MOMITHA B NPOKCHMMaNbHHUX Riddinax. BinMigaerkes
BIAOKPEMNEHHA dMNiKANBHUX YACTHH KNITHH, NI3UC AAEP, MPOCBIT KAHANBLUIB HEPIBHOMIPHO PO3LWHPEHNII.

Ha rictonoriynux npenapatax Hupok I nocninyotl rpynH BiaMideHo NOMIPHO BUpaskeHHH HAOPAK CTPOMH.
BeHu, BeHYNM Ta KaninApu NApPeTHYHC PO3WHPEHI, NOBHOKPOBHI. Y UACTHHW KANINAPIB COOCTEPIracTheA ©Ta3,
nnasMoparis, ¥ A€AKHX CYIHHAX ePHUTPOLMTH TeMOJi3OBaHi Ta MalOTh BUMIAL Oe3CTPYKTYPHOT MacH, Mewmi iX He
BH3HAUalOTRCA. ¥ NOOIHHOKHX CYNHHAX MICTATHCA EPUTPOUMTH Ta JeHKoUMTH. ApTepil HeAOKpiBHI 3 HepiBHOMIpHO
MNOTOBLWEHUMH CTIHKAMH, NPOCBIT 3BY#EHWH, YACTKOBO BIACYTHA BHYTPIWHA enacTuiHa memOpana. Bizyanizverscs
HeIOKpiB’a kxaminapie k1y56ouKiB, HAOPAK NOJOLMWTIB, OCEpE/NKOBE 3MYLIEHHA emiTenilo kancyad. [TpocBiT KaHanbUiB
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MICUAMH PO3LUUPEHHT, MOAEKYIH 3BYAKEHWHA, ¥ NPOCBITI MICTHTLCA TIOMIPHA KUTBKICTh CITUACTHX Td 3€PHHCTHX Mac,
Wwo okcH(inbHO 3abapBRIOTLCA. 3CPHHCTA, TIANIHOBO-KpancibHa AUCTpodif CRITCni KaHAnbUIB, OCCPCOKOBHH
HEKPO3 NOONHHOKUX eniTenialbHUX KNITHH KaHAbLIB.

Ha ricromorivuux npenapatax Hupok Teapud [V nocnigHol rpymn criocTepiranaca JWCTOHIA CYOMH,
NOOAHHOKI BEHH MOBHOKPOBHI, CTiHKM apTepiil NOTOBLUEHI, OCEPEeNKOBO TOMOreHi30BaHi, eHOoTenill HalpaAKNu,
BOTHHLIEBO NECKBAMOBAHWH, A1pa HUTKoNoniGHo BHIOBMeHI. TIpocBiT apTepiit 3By)eHHH, MicUAMH pi3ko. ¥ cTpomi
HABKOJO YACTHHH CYIWH, KaHalbUiB BOCHHILERE cKynueHHa niMdountis, Makpodaris ta Helitpodinis. TooanHoki
aianenesHi KporoBWIHBH. Kancyna KnyBouKiB 3 03HaKaMH HadpAKY, emiTenill HaOpAKNWH, ocepenkoBo necKBaMoBaHW,
NeTni KANINAPIiB HeAOKPIBHI, roMoredizosaHi. [Toaonutn 3 auctpodivnumi 3Midamni. TIpOCBIT KAHANBUIR PO3LHPEHNH,
¥ NOOAHHOKHX KaHalbUAX BiNIMiYaloThCA PO3PHBH CTIHOK. PeecTpyeThesa 3epHHCTa, MaliHOBO-KpanelbHa AMcTpodis,
ocepeIkoRKil HEKPO3 eNITENID KaHaNkILIR.

BuBuarodn nia ¢BiMIOBHM MIKPOCKOIIOM TICTOJIONYHI IPENAPATH HUPOK V IPYIIM TBAPHH, WO OTPHMYBAIH
METaTOHIH, RiAMIUEHL NAPETHUHO POINWPEHI, TNOBHOKPORHI REHW, REHYNW, Kanimapu, ApTepil HepiBHOMIpHO
KPOBOHAIIOBHEHHI, CTIHKW X HAGPAKII, HPOCBIT HEPIBHOMIPHO 3BYHKEHHA. ¥ IEAKHX CYLHHAX BIUMIYAETHCS OCEPEIKOBA
aeckeaMallia eHnotenio. Halpak kancynu knyOouka, HabpaK emiTeniky, ABHLIA OeCKBAMalUil BHPaXEHI MEHLUE,
Enitenili nNpOKCUMANBHUX KdHATbUIBE 3 ABHULIAMH 3€PHUCTOT ancTpo(ii, sBULA raniHOBO-KpanenbHOT AvcTpodii
BUpaXKEeHH] MeHLUe, BiAMiYaloTECa 03HakH npodidepauii eniteniourrie. EniTenianbii KNiTHHA QUCTaNbHHX KaHANbLUIB
HaOpAKNI, ABHLIA AUCTPORIT BiAMIVATECA TINBKW MICUAMH, WiTKI 03HaKW nponidepauil.

OTike, MOEOHAHUE BNAMB coOJell aNOMIHIKD, CBHHUW Ta iMMmobinizauiliHoro cTpecy Ha (oHi rinodyHknii
WHWKONOAIGHOT 3a102H NPH3BOAHTE A0 Pi3KHX MOP(OTOriUHNX Ta AHCTPOgiUHUX 3MiH TKAaHHH HUpPKH. fBHlla
aucTpoivHux Ta MOpQONorivHUX 3MIH ¥ AOCNIAHIA rpyni, WO OTPHUMYBAaNa MENAaTOHIH MEHL BUPaMeHi Ta
BiAMivatoThes O3Haku mpodidepauii eniTeniounTis kaHaneuis. inodgyHKUIA WHULIKONOMIOHOT 3aM03H NPU3BOANHTE 10
IMEHIUEHHA KOHUEHTPALIT METaTOHIHY B KPOBI, ane BEEASHWH €KIOTEHHUN MENATOHIH MOXe CAYIYBATH AJanTepoM 1o
Ail wkinnueoro Gaxropa Ta BUCTYNATH AK KOPEKTOP MOPDHONOTi9HUX 3MiH.

Cemenwr T.O., Manuk H).H)., MNenTeneiduyxk H.IL
MOP®OJIOMNYHI OCOBJIUBOCTI KNANMMAHIB CEPLUA Y JIOAEH 3PLTONO BIKY
Kagedpa cicmoiocil, yumoiozii ma ex@pionocii
Bunuil oepocachuit naoudreiuit 2ar1ad Yipainu
« BYKOGUHCBRKUT OCPHCARHET MeRUYHUTE VHIGEpCUMEN »

Cepue mae Apa GAW3LKWX 3a OyNOROWO BXIANWX {Nepeacepilo-LLNYIIOYKOBHX. ATPIOBEHTPHKYNAPINX) i Opa
BHUXIAHWX KnamaHHuX amapatd. [lepencepano-nyHOUKOB] CKIAIalOTE MITPanbHAH (IBOCTYIKOBHI) Ta TPUCTYNKOBHE
KIANaHH, 8 10 BUXIAHHUX BIIHOCATECS KNANAHH A0PTH Ta JCFCHCBOTC cToBSYpA.

PicT cepueBO-CYAMHHMX 3aXBOPHOBaHE 36inblove NoTpedH KAIHIYHOT MEAMUMHH 10 Ginbll NeTansHOro
PO3YMIHHA CTPYKTYPHO-PYHKUIOHANBHNX NEPETBOPEHL TKAHWMHHWX 1 KINITHHHHX KOMTIOHEHTIB, AKi BiAOyBatOThCA 3
BIKOM Yy cepli NOAMHM Ta Hore kKhamaHax, BHAacNifoK 4YOre BHHWKaWOTeE HalyTi Baau cepus 3amafibHOrG Ta
HE3ananbHOCo reHe3iB, AKI CKNANATe TPyNy Gilbl TAKKHX T4 POIMOBCHIKEHHX ZaXBOPIBAHBL CEPLEEO-CYIHHHOT
CHCTEMH, NIKYBAHHS AKUX NOoTpedye NOBHOUIHHOT KapAiOXipyPriYHOT DONOMOIH ¥ Pi3HUX BIKOBUX MpyYNax. B pe3yNbTaTi
UOrC CTAE MOKIHBHM NPOIOBKHTH AHTTA JFOAUHH Ta NOKPALLHTH AOTe AKICT.

MeTow Hawore pocniaxeHHs OyNO ¥TOMHEHHA OaHUX Npo OyA0BY Ta KPOBOMOCTAYAHHA CTYJOK 3ACNIHOK
KnanaHis cepus ¥ moaei 3pinoro Biky.

Pobota Oaszysanaca Ha BuBueHi 48 knanaHie cepaeub Mgl 3pinoro Biky. 3 HUXD MITPaNbHUX Ta
TPUCTYNKOBUX N0 16, KNaNaHig aopTH Ta NereHeBoro ¢ToBdypa No 8. NPUUKWHU CMEPTi AKHX He NOB A3aHi 3 NATCNOTIE
CePIERO-CYAMHHOT cucTeMu. TIpu A0CNiUKEHHT RUKOPUCTOBYRANH MAKPOCKONMIUHHA, MIKPOCKONIUHHIA, riCTOXIMIUHNWI,
IMYHOTICTOXIMINHHI T €NeKTPOHHO-MIKPOCKONiMHMA MeToan. Jna ¢BiTA0BOT MIKpOCKOMiT TICTONOrYHI  3pisH
thapGyBann TeMaToKCHAIHOM-E03HHOM 3 METOKY NOCHTiMKEHHS 3aranbHol Oynoeu, 3a BaH-T'esoHom-BeiirepTon, nikpo-
Manopi 3 meTow nudepeHuianii KONareHOBHX, €NACTHHHHX, M A30BHX BONOKOH, 33 METOAOM CHIHHEHKO 3 METOH
AvepeHLUialii KONareHOBHX Ta M A30BHX BOJIOKCH.

Mpy MaKPOCKOMIYHOMY AOCTILKEHHI CTYIOK MiTPAnpHOrO Ta TPHCTYJKOBOTO KNanaHie cepus BCTAHOBIEHO,
WO BOHH MAKOThL BHLAAA HANIBNPOIOPUX [UIACTHHOK, HA AKAX PO3PIIHAKITL JBI NOBEPXHI CNaaky — NepencepaHy Ta
HepiBHY — LIYHOYKOBY. 3ac/iHKH KNanaHiB aopTH Ta JereHeBoro <ToedyYpa Malld BUIMAIL KWILEHb, LULTYHOUKOBA
MOBEPXHA KnanaHa Jyna rnagkor, a HA MOBEpPXHi 3 00Ky CyIAWHH Bi3yanizyBamuck uucenkH] rpebeHi, Aki Hanasanu
noBepxHi BiANOBIAHOT HepiBHOCTI Ta 6ynu GinblL BUpaKeHi ¥ KTanaHi aopTH, HIX ¥ KNanaHi NereHeBoro cTorOypa.

AoCniaKeHHs CTYNOK TMEepeacepAHO-LITYHOUKOBHX Ta 3aciHiHOK KJAnaHiB aopTW Ta JereHeBoro croebypa
BUKOHAHI 33 1LOIOMOIOK CBITIOOITHYHOT MIKPOCKOILT 1IOKA3AIIH, WO M NPHTAMAaHHA MOPQPOIOITHHA OUIGHICTS.

Ha miacTagi TicTONOTIUHHX A0CTiNKEHE BHABHUIW, WO ¥ Nioael 3pinoro BiKy CTYNKH/3aCHIHKM KNanaHig cepus
BKPHTI €HAOTENIEM TA MAHOTh NOWApoBy Oyaosy, EHAOTENIOUMTH MAOCKOT, BHAOBKEHOT (DOPMH, LG POITAIOBAHI
OIHUM IapoM Ha OazanbHiii MemOpaHi, BKpUBaNH KnanmaHu cepud 3 ofox cTopid. B nepeacepaHo-wnyHOUKOBHX
KIAMAHAX NPU NOMEPeUHOMY 3Pi3i CTYNKH Y HANPAMKY Bild MEPeACepAHOT A0 WAYHOUKOBOT NOBEPXHI PO3PIIHANK
HACTYMHI Wapu: ryduacTui, BONOKHUCTHH Ta WAYHOUKOBHA. B 3acniHkax knanaHiB aopTH Ta JereHeBoro ctoedypa B
HanpsMKy BiJ CTIHKH BeNMKO! CYOWHW A0 WAYHOUKIB LWApPH YNOPAAKOBYBATMCH IHWIMM YHHOM: BONOKHWCTHA,
ry&racTuli Ta IWNyHOUKOBUA.

[yGuacTHii wap nepeacepaHO-IINYHOUKOBHX KIANAHIB CEPUA YTBOPHOETHCA CHONYYHOK BONOKHHCTOH
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