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EJEKTPOHHOMIKPOCKOIITYHI 3MI-
HU CIM'SIHUKIB B PAHHI TEPMIHU
MICJS EKCOHEPUMEHTAJBHOI TEP-
MIYHOI TPABMU

Po6oma e ¢ppacmenmom HJ[P “Buxopucmanis yuHHuKie 6ioop2aniyHoi i QisuuHoi
NPUPOOU Ol KOPEeKyii peceHepamopHux Npoyecie npu mepmiuHii mpaemi”, HO-
mep depacasnoi peecmpayii 0109U0002901.

Pedepar. B excriepumMenTi Ha GUIMX Iypax—caMIBIX TIPOBEIEHI eIeKTPOHHOMIKPO-
CKOITIYHI JOCTIKEHHS CTPYKTYPHMX KOMITOHEHTIB CIM SIHAKIB B PaHHI TEpPMiHU
IMCTS TSDKKOI TEPMIYHOI TpaBMH. BCTaHOBIIEHO, MO B CTaii MOKY BiJOYBAIOTHCS

MPACTOCYBATHHO-KOMITCHCATOPHI 3MIHA MIKPOITUPKYISITOPHOTO Pycia, CTIHKA 3BUBU-
CTHX CIM SIHUX KaHATPIIIB Ta CIIEpPMATOreHHOTO eMTeNiio. B cTail paHHboi TokceMii
(3, 7 moba mocminy) BUSBIEHI O3HAKH JECTPYKTUBHIX 3MIH KPOBOHOCHUX KAITLISIPIB,
CTPOMH Ta CTPYKTYPHHUX KOMIIOHEHTIB 3BUBUCTHX CIM’SHUX KaHAIBIIB OpPraHy eKc-
[EPUMEHTAIIFHIX TBAPHUH.
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Mykha S.Yu., Volkov K.S., Nebesna Z.M., Kramar S.B. Electronmicroscopic changes of the testes at the early stages
after experimental thermal injury.

ABSTRACT. Background. Severe thermal injuries accompanied by the development of endogenous intoxication, causing
severe structural and metabolic disorders not only of the skin, but of all organs and body systems of burned organism. But
lesser known submicroscopic changes of testis — the central organ of male reproductive system in dynamics after burn injury.
Objective. The aim of this work was to established ultrastructural reorganization of the testes at early stages after experi-
mental thermal injury. Methods. Experiment has been carried out on 20 mature white rats-males. Burn applied under ketamin
anesthesia for 18-20% of hairless body surface of animals. Histological studies indicate the development of third-degree burn
of skin. Experimental animals were decapitated on the 1%, 3™ and 7™ days of the experiment (early stage of shock and toxe-
mia). Collecting the material for electronmicroscopic research conducted under the conventional method. Results. Electron-
microscopic research of the testes on the 1% day after thermal injury (stage of shock) detected adaptive-compensatory reor-
ganization of the structural components of organ. Arterioles, venules and hemocapillaries have expanded lumens filled with
blood cells, mainly erythrocytes. Vessel walls are irregularly thickened due to swelling of the endothelial cytoplasm and
basement membrane. There are degranulation and mitochondrial hypertrophy in the cytoplasm of a part of Leydig cells that
have perivascular location. There are also signs of reorganization of spermatogenic epithelium. Small amount of spermatogo-
nia with signs of mitosis are available. Sertoli cells are moderately changed. Primary and secondary spermatocytes include
round nucleus that have euchromatin and small clumps of heterochromatin in carioplasm, and small amount of organelles in
the cytoplasm. Some spermatids and spermatozoa have damage structure of acrosome, observed high electron density of
nucleus. At the early stage of toxemia (3%, 7% day of experiment) detected signs of destructive changes in the blood capillar-
ies of the stroma and structural components of convoluted seminiferous tubules of the testes of experimental animals. Con-
clusion. Under burn shock ultrastructural reorganization of microcirculatory bed, walls of convoluted tubules and spermato-
genic epithelium has adaptive-compensatory character. At the early stage of toxemia thermal lesions of animals skin lead to
destructive changes in the blood capillaries, endocrinocytes, submicroscopic organization of structural components of the
convoluted seminiferous tubules.

Key words: testes, electronmicroscopic changes, thermal injury, early stages.

Citation:
Mykha SYu, Volkov KS, Nebesna ZM, Kramar SB. [Electronmicroscopic changes of the testes at the early stag-
es after experimental thermal injury].Morphologia. 2016;10(3):208-11. Ukrainian.

CHCTEM OpTaHI3My IPH TCPMIYHMX TpaBMax. 3a Ja-
aumMu BOO3 oniku 3afMar0Th OOHE 3 MCPIIHX MiCIb
CCpeA TPABMATHYHHX MOMIKOKCHBb 1 XapaKTCPH3Y-
FOTHCS CKIIATHICTIO TATOJIOTIi Ta BHCOKOK) JICTAJIbHi-

Beryn

AKTyampHOIO Ta HETOCTATHHO BHBYCHOKO IIPO-
OIEMOIO CYYaCHOI MCIHIMHHU € BCTAHOBIICHHSA 0COD-
JMBOCTCH CTPYKTYPHHX 3MIH BHYTPIOIHIX OpTaHIB

208

MORPHOLOGIA + 2016 * Tom 10 * Ne 3 - MOP®OJIOT'TA



ctro [1, 2]. TsoKKi TepMivHI YPOKEHHS CYIPOBOIKY-
FOTBCSI PO3BHTKOM CHIOTCHHOI IHTOKCHKAIII OpTaHi3-
My, BHKIHKAIOTh TSDKKI CTPYKTYPHO-METaOOIiyHI
TIOPYIICHHS HE TIJIbKH IIKIPHOTO TIOKPHUBY, aJe H yCIX
OpTaHiB Ta CHCTEM OIICUCHOT0 oprauizmy |3, 4]. Ipo-
TC MAJOBHBUCHHUMH 3aJHINAIOTHCA CYOMiIKPOCKOITIY-
Hi 3MiHH CIM SIHUKiB — CHTPAJIFHOTO OpPTraHa 40J0-
BIYOI CTAaTeBOi CHCTEMH B JWMHAMIII ICI OIMKOBOI
TPaBMHU.

Mertoro manoi podoTm OYyJI0O BCTAHOBICHHSI
VABTPACTPYKTYPHOI PCOpraHizamii CiM IHHKIB B
PaHHI TEPMIHH MICII CKCIICPUMEHTAIBHOI TEPMITHOI
TPaBMHU.

Marepian Ta metonn

Jocmian mposeneHo Ha 20 crareBo3pimx Oi-
JMX OIypax — CaMIpIX, sKi OYIIM pO3MOJiNCHI HA JBi
rpymu; 1-a — inTaktHi TBapuHH (5 0COOWH), 2-a —
TBApPHHH 3 OMIKOBOK TpaBMor (15 ocobmun). Omik
HAHOCHJIM TMiJ KCTAMIHOBHM HApPKO30M MiTHHMH
IUTACTHHAMH HATPITHMH Y KHIT si4iii Boai Ha 18 — 20
% eminpoBaHOI MOBEPXHI TiA TBapHUH. ['icronorivHi
JOCHIKCHHS MKIPH CBiT4ATh PO PO3BHTOK OINKY
ITI - crymenst. [1pu mpoBeneHHI TOCTIHKEHD JOTPH-
MYBQJIUCh MDKHAPOAHWX TPABHI Ta TIPHUHIMINB
“CBpomneiichkoi KOHBEHINI IPO 3aXHCT XPeOETHHX
TBapUH, SIKi BUKOPHCTOBYEOTHCS ISl CKCIICPHUMCHTIB
Ta 3 iHmIOK HayKoBOK McToR” (CTpacOypr, 1986) i
“3araJbHUX CTHYHHUX NMPUHIUINB CKCIICPHMCHTIB HA
teapuHax (Kuis, 2001).

[MignocmiaAMX TBAPHH ACKamiTyBamd Ha 1, 3 Ta
7 n00u excTIepUMEHTY (CTazii MOKY Ta PAHHBOI TOK-
cemii). 3alip MaTepiany A1 CICKTPOHHOMIKPOCKOTIY-
HHX JOCIIFKEHb MPOBOMIUIH 3TITHO 13 3aTaJbHOTIPUI-

HATOKO MeToamkoro [5]. Bimmpemaposani MameHbKI
IIMATOYKH CiM SIHUKIB (ikcyBamu v 2,5 % pozumHi
TJIFOTAPANBACTIY 3 AKTHBHOI0 PEAKIIEI0 CEPEIOBHINA
pH 7.2 — 7.4, npuroroBncHOoMY Ha (hocaTrHOMY Oy(he-
pi. Iocrdircamiro mMarepiany 3mivicarosamt 1 % po3-
YHHOM YOTHPHOKHCY OCMIIO, IICIII YOTO TIPOBOFIIA
HOTO CTipaTamirf0 y MPOIICHOKCH Ta 3aIHBATH Y
CYMIII CTTIOKCHIHUX CMOJ 3 apaauTOM. YIIBTPATOHKI
3pi3M, BHUTOTOBJICHI HA yiabTpamikporomi LKB-3
(UIsemist), xoHTpacTyBam 1| % BOTHHM PO3UHMHOM
VpaHIIALEeTaTy Ta IMTPATOM CBHHIEO 3a METOAOM
PeiiHOTBICA 1 BHBYAIH B CIACKTPOHHOMY MIKPOCKOTI
[MEM-125K.

PesyabraTn Ta iX 00roBOpeHHs!

[TpoBencHi EMEKTPOHHOMIKPOCKOINYHI J0CTi-
JUKCHHS CiM’SHHKIB Ha 1 700y micasa TepMivHOi Tpa-
BMH (CTamisf IOOKY) BCTAHOBIIIH PCOPTAHI3ALIO
CTPYKTYP OpraHy, IIO HOCHTH IPHCTOCYBAILHO-
KOMIICHCATOPHUH Xapakrep. B iHTecTimiHii criomyy-
Hilf TKAHHHI OpraHy CHOCTCPITAFOTBCA AaAPTCPIOmH,
BEHYJIM Ta TEMOKAILIPH, IO MAOTh PO3IIHPCHI
MPOCBITH 3aMOBHEH] (DOPMEHUMH EJIEMEHTAMHU KpO-
Bi, epeBakHo epurtporuramu. CTIHKM CYAWH HEpi-
BHOMIPHO TOTOBINCHI 34 PAXYHOK HAOPAKY LIHTO-
IUIA3MH CHAOTETIONMTIB Ta 0a3ambHOI MEMOpaHH.
[Mepugepiiiai DTAHKA TUTOIUIA3MH CHIOTCTIATBHUX
KITITHH TAKOXK MOTOBIICHI, BKJIFOYAIOTH Pi3HI 32 po3-
MipaMu BaKyOJIi Ta MIHOIUTO3HI MyXupii. Sapa cH-
JOTCITIONMUTIB KITITHH BHITSJAIOTH 301IBIICHUMH,
MAalOTh IOJOBTaCTy, OKPYIJIO-OBaJbHY (QopMy, B iX
KapiomnasMi IepeBaXkae €yXpoOMaTHH. SlaepHi MeM-
OpaHM KapioJeMH YiTKO KOHTYPOBAHI, 4 MICPHHYKJIC-
apHUI MPOCTip MiCIIMH NOTOBIICHUH (puc. 1).

Puc. 1. YnbTpacTpyKTypHi 3MiHW KPOBOHOCHOTO Kaninapa ciM’aHuka Ha 1 goBy nicna TepmivHoi Tpasmu. x10 000.

Y 4YacTHHI TCPHBACKYIAPHO PO3TAMIOBAHHUX
xmTuH Jlelaira B IUTOIIA3Mi HAsSBHA ACTPAHYJIA-

mis, rineprpodis miToxouapii. [TpoTe BUABAAOTHCA
KituHE Jlelinira, y IMTOIUIA3MI SKUX 0arato Kpyr-
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X, ocMio()TbHHX TOPMOHBMICHHX IpaHyl. B mei
TEPMiH JOCTITY BHABILIFOTHCH MOYATKOBI 3MiHH 3BH-
BHCTHX CiM SHHX KAHAIBIIB. IX CTiHKA BHIIAIA€E
MOTOBIICHOIO 332 PAaxXyHOK HAOPSKY BOIOKHHCTOTO
mapy Ta UWTOIIA3MHU MioimHuX KiitwH. bazampHa
IUIACTHHKA B CKJIAJ1 CTIHKH KAHAJBIIB TOMOTCHHA,
HEPIBHOMIPHO TOBIIWHH, B HIH IOTAaHO KOHTYPY-
FOTBCSI MIKPO(iTAMEHTH.

B ckaazi criepMaToreHHOT0 EiTeNio CrnocTepi-
TalOTHCS TAKOXK O3HAKHM HOTO peopranizanii. HassHi
CIIEPMATOTOHII 3 O3HAKAMH MITO3Y, aje ix Hebararo.
UacTtrHa KIITHH MarOTh OCMIO(IIbHY Kapio- 1 muTo-
mra3My. 30IbINCHI MUKKIITHHHI HPOCTOPH MUK
CIEPMATOTOHISIME, YACTHHA 3 HHUX BTPA4a€ KOHTAKT
3 6azanpHO MeMOpaHor. Kmituan Cepromni momip-
HO 3MiHCHI. BoHH 30epiraroTh KOHYCOMOIiOHY (op-
My, iX OUTOMIA3Ma HAOPAKIA, CICKTPOHHOCBITIA,
BKIIFOUA€ He0AraTto OpraHel, BaKyoJeH Ta HEBEIHKI
ocMiodibHI CTPYKTYpH. Sapa 30epiraroTe OKpPyTIy
(opMy, MArOTh OKpeMi HETTHOOKI iHBariHamii Kapio-
JICMH, SIKA YiTKO KOHTYPOBAHA.

[lepBuHHI 1| BTOPHHHI CIIEPMATOLMTH BKIFOYA-
FOTh KPYTJI S7pa, IO MArTh Y KapioIiasMi eyxpo-
MATHH 1 HCBCIHKI TPYIAKH TCTCPOXPOMATHHY, a Y
IUTOIIIa3MI MAajio OpraHen. Y YacTHHI CepMartwun i
CIEPMATO30iMiB MOPYIICHA CTPYKTYPa AKPOCOMH,
BiIMIYA€THCA BICOKA CICKTPOHHA MIUTBHICTD SACP.

CyOMIKpPOCKOMIYHI JOCTIKCHHSA HA 3, 7 A00H
(cramis paHHBOI TOKCEMil) BHABHIH HAPOCTAHHS
3MiH B CKJIaJi CYAHH MiKPOIHPKYIATOPHOTO PYCIa.
[TpocBiTH KPOBOHOCHHX KAIJLIPIB 3HAYHO PO3IIH-
peHi, KPOBOHATIOBHEHI, BIAMIYArOThCS JUITHKH CIa-
JUKyBaHHS epuTpormTis. [lapaHykieapHi Ta mepu-
(hepifiHi TITTHKA ITUTOIIA3MH CHIOTCTIOMHUTIB Clie-
KTPOHHOCBITIII, HAOPSIKI, B HUX HEDArato MOIIKO-

JUKEHUX OpPTaHel Ta MIHOLMTOZHUX ImyXupIis. Kapi-
OIlIa3Ma SIAEP TAKUX KINTHH BKIFOYAE TPYAKH IeTe-
POXpOMATHHY, KapiojeMa YTBOPIOE iHBariHamii Ta
Ma€ BOTHHUIICBO PO3IIUPCHUM MEPHUHYKICAPHHH
mpoctip. Takwil CTaH CYAMHHOI CHCTCMH CBiTIHTH
TIPO 3aCTiiHI SBHUINA Ta HOPYIICHHA TPO(iKK ToHAM,

VY 6impmocti kmituH JleWaira y ImuToImiazMi
MaJi0 CCKPCTOPHUX TPAHYII, BiAMIYAETHCA ACCTPYK-
i opraHei, mo 3a0e3MEUYIOTh CHHTC3 TOPMOHIB,
Takuit yIBTPACTPYKTYPHHH CTAH CHIOKPHHOIIHTIB
CBIAYHMTH TPO TOPYIICHHA (Da3HOTO XapaKTEepy CEK-
PETOPHOTO IHUKIIY.

B cxmami CTiHKHM 3BHBHCTHX CiM STHHX KAaHAJIb-
IiB JICCTPYKTHBHO 3MiHCHI MIOiTHI KIIITHHH, iX He-
MPaBHIBHOI (POPMH SAAPA BKIFOYAIOTH OCMIO(iTBEHY
KapiomnasMmy. basanpHa mIacTMHKA HEPIBHOMIPHO
MOTOBIIECHA, TOMOTCHHA, B Hilf IOTAHO KOHTYPYIOTh-
sl MIKpO(iTaMeHTH.

B cranii paHHBOi TOKCEMIi CYOMIKPOCKOIIYHO
BISIBJDTIOTBHCSL IECTPYKTHBHI 3MIHH B CYCTCHTOIH-
tax. YactmHa saep 3MiHEHOI (hopMmu 3a paxyHOK
IHBaTIHANIN KapioJeMH, ¥ KapioIia3Mi HASBHI TPyA-
KH TCTCPOXPOMATHHY. Y TAKHX KTITHHAX IiABHINCHA
€JIEKTPOHHA IMiTHHICTh HUTOIUIA3MHE, IIOTAHO KOHTY-
PYIOTBCSI OpTaHENH, HAsABHI BAaKyOJCMOAIOHI CTPYK-
TYpH.

BcraHOBNICHO TOPYIICHHA KITHH CIIEPMATo-
TCHHOTO CIITEIIFO, CIICPMATOTOHIT 3 03HAKAMH MiTO-
3y BHSBJLTIOTHCSA PiAKO. Y CHEPMATOLUTAX CICKT-
POHHOCBITIA UTOIUIA3MA BKJIFOUYAE BAKYOJICHOMIOHI
CTPYKTYPH, HEOaraTo OpraHelx, fKi JCCTPYKTHBHO
3MiHCHI. Y CmepMaTHAAX i CHCPMATO30imax aKpoco-
Ma TOTAHO KOHTYPYETHCA. 301NBIICHA CICKTPOHHA
IMTBHICTh Kapiomia3sMu 0araTeoX sAacp, Kapioaema
MAaE€ TiTSHKH MOMIKOHKCHH S MeMOpaH (puc. 2).

Puc. 2. CyBmikpockoniunii cTaH cnepmaToreHHUX KiTuH Ha 7 goby nicng TepmivHoi TpaBmu. x7000.
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Takuii CTaH CIEPMATOTCHHOTO CIITENII0 XapakK-
TEPU3Y€ MOPYIICHHS CIICPMATOTCHERY.

Mincymox

TakuM 4HHOM, BXXC B PaHHI TEPMIiHM ICII K-
CICPHMCHTAILHOI TEPMIYHOI TPaBMH BCTAHOBICHI
CJIEKTPOHHOMIKPOCKOTIIYHI ~ 3MIHH  CTPYKTYPHHX
KOMITOHEHTIB CiM SHHUKIB. B cranii omikoBoro mmo-
Ky YIBTPACTPYKTYPHA PEOPTaHI3aLis MiKpPOLHUPKY-
JATOPHOTO PYCNA, CTIHKH 3BHBHCTHX CiM SHHX Ka-
HAIIBIIB TA CIIEPMATOTCHHOTO CIITEIIF0 HOCHTD IIPH-
CTOCYBAJIbHO-KOMITCHCATOPHUH Xapakrep. B cramii

PAHHBOI TOKCEMii TEPMIYHI YPa’KCHHS IIKIPH TBApHH
TIPH3BOJATh 10 JCCTPYKTHBHHX 3MIiH KPOBOHOCHHX
KamiIpiB, CHIOKPHHOLUTIB, CyOMIKPOCKOIIYHOI
opraHizamii CTPYKTYPHHX KOMIIOHCHTIB 3BHBHCTHX
CiM’THUX KAHAITBINB OPTaHYy.

MepcrnekTHBA NOAATBINAX JOCTi/LKEHD

OTpuMaHi Pe3yIBTATH JOCTIHKCHD MOKHA BH-
KOPHUCTATH I MOJATHIIOT0 BUBYCHHS YJIbTPACTpPY-
KTYpH KOMIIOHCHTIB CiM SHHKIB 32 YMOB 3aCTOCY-
BaHHS KOPHUTYIOUMX YWHHHKIB IIPH CKCIICPHMCHTA-
TBbHIN TEPMIYHIN TPABMI.
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Myxa C.1O., Boakos K.C., HeGecna 3.M., Kpamap C.B. JJIEKTPOHHOMHKPOCKOMIYECKAE M3MEHCHIA Ce-
MCHHHKOB B PAHHHE CPOKH IOC/IC SKCICPUMECHTAJILHOH TEPMHICCKON TPABMBL

Pedepar. B skcnepumeHTe Ha OCITBIX KPHICAX — CAMIAX MPOBCIACHBI 3CKTPOHHOMHKPOCKOMHICCKAC HC-
CIEAOBAHUA CTPYKTYPHBIX KOMIIOHCHTOB CHMSHHMKOB B PAHHHE CPOKH MOCIE THKEION TEPMHUHYCCKOH TPABMBL
YCTaHOBICHO YTO B CTAJHH IOKA MPOUCXOAST MPUCTIOCOONTEIFHO-KOMIICHCATOPHBIC H3MCHCHHUSI MUKPOLIUPKYJISI-
TOPHOTO PyCHa, CTCHKH H3BHTBIX CEMCHHBIX KAHAJIBIEB U CIICPMATOTCHHOTO 3MUTENUA. B cTaauu paHHEH TOKCe-
MuH (3, 7 CYTKH OIBITA) BBIABJICHBI MPU3HAKA JCCTPYKTHBHBIX H3MCHCHUM KPOBEHOCHBIX KAMMMIIAPOB, CTPOMBI H
CTPYKTYPHBIX KOMIIOHCHTOB H3BHTBIX CEMEHHBIX KAHANBIEB OPraHa SKCIEPHMEHTAIBHBIX JKUBOTHBIX.

Kiouessie ¢Jj10Ba: CEMCHHUKH, SICKTPOHHOMHUKPOCKOMUYECKHAES H3MCHCHHA, TEPMHYCCKAsd TPaBMA, PaH-
HHE CPOKH.
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