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performed using SPSS (version 17.0, Chicago, IL, USA). Validation for normality of distribution was implemented
using the Kolmogorov-Smirnov criterion. The data are presented as mean (M) and standard deviation (SD). The
significance of differences between two groups was determined using Student’s criterion (t). The difference was
considered significant if the probability of chance (P) did not exceed 0.05 (P < 0.05).

Results. It has been found that the greatest changes in micro- and ultrastructure have been occuredin the articular
surface of the proximal tibia epiphysis on the 60th day after the multiple injury of femoral and tibial diaphysis. Also,
the articular surface of the proximal epiphysis of the tibia was the most vulnerable. The cytoarchitectonics and
positional organization of cell layers were changed. However, the distinct changes in the organization of cell layers
were observed in the cartilage of the distal epiphysis of the femur but these changes were more local in nature. The
surface layer of the articular cartilage of the tibia did not contain cells. It was loosened and of an uneven color. The
relief of the surface layer of the femur was deformed but contained cells. The intermediate layer of the articular
surface of the tibia had a lower density of chondrocytes compared to the femur. In addition, the chondrocytes were
in different functional states. The chondrocytes had the main morphological characteristics in the intermediate
layer of articular cartilage of the femur. The morphometric analysis has been revealed the largest deviations in the
articular surface of the proximal epiphysis of the tibia. The thickness of the articular surface of the tibia decreased
by 29.05% (p = 0.0001) according to the control, whereas the thickness of the articular surface of the distal epiphysis
of the femur decreased by 20.49% (p = 0.0001). The thickness of the superficial, intermediate and deep layers of
articular cartilage of the proximal epiphysis of the tibia decreased by 31.51% (p = 0.0001), 27.53% (p = 0.022) and
30.11% (p = 0.0001). At the same time, the thickness of the superficial, intermediate and deep layers of the articular
cartilage of the femur decreased by 25.61% (p = 0.002), 19.45% (p = 0.007) and 21.37% (p = 0.014), respectively.

Conclusion. Thus, it has been found that the greatest changes in micro- and ultrastructure have been occured
in the articular surface of the proximal tibia epiphysis on the 60th day after the multiple injury of femoral and
tibial diaphysis. Furthermore, the significant changes were observed in the thickness of the articular surface of the

proximal epiphysis of the tibia.

Key words: knee joint, articular cartilage, injury, femur and tibia, rats, microstructure, ultrastructure,

morphometry.
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YNIbTPAMIKPOCKOMIYHI OCOBIMBOCTI NIAHMKHBOLLENENHWUX 3AN103 LLIYPIB
B HOPMI TA NMPU XPOHIYHIN IHTOKCUKALII ETAHO/IOM

YKpaiHcbKa MmeguuHa cTomartosioriyHa akagemis (m. Montaea)

38’A30K ny6nikauii 3 nNnaHOBMUMM HaAyKOBO-A0O-
cnigHumn pobotamu. Pobota € dparmeHtom HAP
«EKCnepumeHTanbHO-MopdOoNoridyHe BUBYEHHA Aji Kpi-
OKOHCEepBOBaHMX NpenapaTiB KOPAOBOI KPOBi Ta embpi-
odetonnaueHTapHoro komnnekcy (EPMK), andepeniny,
eTaHony Ta 1 % edipy MeTakpmnioBoi KUCNOTU HA MOp-
bodyHKLiOHaNbHWIA CTaH pAdYy BHYTPIWHiX opraHis», Ne
AeprKaBHOI peecTpauii 0119U102925.

Bctyn. B npoueci meTtabonisamy etaHony 6epyTb
yyactb Tpu GepMeHTaTUBHI CUCTEMU — afKOrosibAeri-
[poreHasa, MiKpOCOMasibHa €TaHO/M-OKCMAyKYa CuUc-
TeMa Ta CUCTEeMA KaTasias, AKi OKMCHIOKTb eTaHOoN A0
aueTanbaerigy. AueTanbgerig AKUIA € TOKCUYHUM Mo-
B6iYHMM NPOAYKTOM, MOLIKOAMKYE TKAHUHW Ta Crpuse
bOopMyBaHHIO anKoro/ibHOi 3anexkHocTi. HaBegeHui
wnsax 6ioTpaHchopmalii eTaHONy B OpraHismi moxke
BAABATMCA Ay¥Ke NPOCTUM, ane Npu BXUBAHHI asKoro-
Nto BigbyBatoTbCs IMOOKI NOpYyLLIEHHSA 0OMiHY pe4yoBMH,
noB’A3aHi 3 ycima eTanamu OKWUCNeHHs eTaHony [1].
Cnabka nonimepwusauia Ta Mmana gucouialis HeBeIMKMX
MOJNIEKYN €TaHONY 0BYMOB/IOIOTH MOr0 BUCOKY 34aTHICTb
PO3UYMHATLCA B BOAj TA }KMUPaX, LLLO SIETKO A03BONAE NOMY
NPOXOAUTU KpPi3b BioN0OriYHi MembpaHm, WO TUM CaMUM
BM3HAYaAE MO0 PO/b Y BHYTPILHbOKNITUHHMX NpoLecax
[2]. Bnane eTaHONY Ha OpraHu TPaBHOI cMcTeMU € Hes-
nepeyHunm, ane ob’eKTMBI3yBaTU 3MiHM B MapeHxima-
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TO3HUX Ta CTPOMAJIbHUX KOMMOHEHTAX C/AMHHWUX 33103
[03BONAE NPOBEAEHHA €eNeKTPOHHOMIKPOCKOMIYHOTO
OOCNIAKEHHSA, Lo pobUTb MOro akTyaibHUM.

Merta pocnigKeHHA — BCTAaHOBUTU CTPYKTYPHI 3MiHN
€/IeMeHTIB  4aCTOYOK MiAHMKHbOLLENENHUX CANHHUX
337103 LLypPiB B HOPMI Ta NPU XPOHIYHIN iIHTOKCKKaL,iT eTa-
HO/IOM Ha PaHHIX CTaAiAX eKCNepuMeHTy.

O6’eKT i meToau pocnipyeHHA. s npoBefeHHA
€/1eKTPOHHOMIKPOCKOMIYHOro AOCNiAXKeHHA byan BuU-
KOPUCTaHi maTepiann poboTn BMKOHAHOI Ha 20 6inux
6e3nopofHux LWwypax. 10 TBAPWUH CKNAAU KOHTPOJIbHY
rpyny, AKUM 4 pasu Ha o6y BBOAWAM i30TOHIYHUIA PO3-
YMH HaTpIto xnopuay, Ta 10 — eKcnepMmeHTaNbHY, AKUM
4 pasu Ha goby ssoauau no 12 mr/kr 40° etaHony [3].
TBapWH BMBOAMAM 3 eKCNepuMeHTy Ha 5 goby waaxom
nepenosyBaHHA TIONEHTAaNo0BOro Hapkosy (25 mr/Kr).
LLIMaToOuKM NigHUKHBbOLLENEeNHUX 3a/103  3aKaYaam
B enoH-812 3a 3arasibHONPUIHATOI MeToguKot [4].
ENnekTpoHHOMIKpOCKONiYHE AOCAIgKEHHA NPOBOAMAN
Ha 6a3i nabopaTopii eneKkTpoHHOT MikpocKonii IHCTUTYTY
mopdonorii TepHONiNbCbKOro HaLiOHANbHOrO MeANYHO-
ro yHisepcutety imeHi I. . lopbayescbkoro MO3 Ykpai-
HW. YNbTPATOHKI 3pi3n BUTOTOBAAIM Ha Y/IbTPAMIKPOTO-
Mi LKB-3 (LLiBewjin). KoHTpacTyBaHHA 3pi3iB npoBoAMIM
cnoyaTky B 1% po3umHi ypaHinaueTaTy Ha meTaHoOJI, a
noTim — y uuTpaTom CBMHUIO 3a Reynolds [4]. BuByanu
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B eNeKTpoHHOoMy Mikpockoni MEM — 125 K (cepinHuit
Homep 38-76, TY 25-07-871-70) npun npUCKOpPIOOYii Ha-
npysi (50 — 75) KBT.

YTPUMaHHA TBAapWH Ta €KCNePUMEHTU 3 HUMMU MpPO-
BOAMAMNCA BiANOBIAHO A0 «3arasibHUX eTUYHUX NPaBUA
NpoBeAEeHHs eKCNEePMMEHTIB Ha TBAapUHAX», NPUAHATUX
| HauioHanbHMM KoHrpecom 3 6i0eTMKM Ta BMMOramm
MiXKHapPOAHUX MPUHLMNIB «EBPOMNENCHbKOI KOHBEHLLT
NpPO 3axMCT TBAPWH, LLIO BUKOPUCTOBYIOTbCA O1A eKcne-
PUMEHTANIbHUX Ta iHWWX HayKoBUX Linein» [5].

Pe3ynbratu gocnigKeHHaA. [1pn eNeKTpoHHOMIKpOC-
KOMIYHOMY A0CANIAMKEHHI NIAHUKHbOLLENENHUX CIMHHNX
320103 LWYpPiB KOHTPOJIbHOI FPyNu CEPOMYKO3HI KNITUHU
KiHUEBMX BigAinis npoasnanvM tunosy 6yaoBy cekpe-
TOPHUX KNITUH. AP0 Mano eKCUEHTPUYHE MONOMKEHHA 3
XapaKTepHMM po3TallyBaHHAM B HiK 6a3anbHOro nonto-
Cy KNiTMHW, fobpe BUABASAOCH AfepLe, pOo3TaloBaHe
6AunKuye A0 anikanbHOI NoBepxHi aapa. B Kapionnasmi
nepesa)kaB eyxpomaTuH. B Kapionemi Bisyanizysanocb
6arato nop. Y umMtonnasmi KNiTMH 6yB PO3BUHEHUI Ce-
KpeTopHuiA anapart. LiuctepHu rpaHynapHoi eHaonnas-
MaTMYHOI CiTKM 6ynu po3TawosaHi 360Ky, Hag Ta nig
AAPOM Ha NOBEPXHi AKMX JIOKaNi3yBaiiacb BEAUKA Kifb-
KicTb pubocom. Y uuToniasmi BUABAANAUCH NOOAMUHOKI
MITOXOHAPIT Ta BE/MKA KiNbKiCTb nonimopdHUX cekpe-
TOPHWX FPaHyN Pi3HOI eNeKTPOHHOI LWinbHocT (puc. 1).

BiuHi NOBEPXHi CEPOMYKO3HUX KNITUH MaJIN YUCENbHI
LMTON/IAa3MaTUYHI BUCTYNU, AO06PE MOMITHI Y MiXKKAITUH-
HUX WiNMHaX, AKi BigirpatoTb ponb pe3epBHOro maTepi-
any umMTonaasmu nif, Yyac NOCUNEHHA CEKPEeTOYyTBOPEH-
HA. Komnnekc lonbgsKi po3TawoByBaBcA nig A4POM 3
pPO3TaIOBAaHUMM MOPYY HEYUCENIbHUMW N1i30COMaMMU.
[o 6a3anbHOro nosocy eniteniouuTisa nNpuaarann Mi-
oenitenianbHi KNITUHW, BiAMENKOBaHI Big, OTOYYyHHOro
iHTEPCTULIIO TOHKMM NUCTKOM 6asanbHOI membpaHu.
B iHTEpCTULIT HABKONO KiHLEBMX BiALiNiB pO3TalLOBaHI
¢$ibpobnactn Ta KoMareHoBi BOMIOKHA, cepes, eneKkTpo-
HHOCBITN0i aMopdHOT peyoBUHU (puc. 2).

Ha 5-Ty o6y AocniaKeHHA 3rigHO HallmXx crocTepe-
YKEHb BHACNIAOK rOCTPOI iHTOKCMKaLLi eTaHoNOM Biaby-
BAETbCA CMa3mM OBMIHHOI Ta Pe3UCTUBHOI TAHOK CyAMH
remMoMiKpoUMpKyAaTopHoro pycna [6,7]. Kaninapu manu
TOHKY CTiHKY Ta cnjoweHy dopmy, eputpouutn 6ynm
aedopmoBaHi. B kKniTHax KiHUeBUX Bigainis aapa 6yam
NPUTUCHEH] J0 6a3anbHOro MoAtoCy, B AKUX cnocTepi-
ranocb 36iNblUEHHA KiNbKOCTI €yXpoOMaTUHY, CEKPETOop-
Hi rpaHyan 6ynn nonimopdHUMK, BaraTouyMcenbHUMU
Ta 3MeHLeHi 3a po3mipamu, cepes AKMUX Bigmivanacb
BeJINKA KiNbKICTb €NeKTPOHHOCBITINX FPaHyA, Wo CBia-
YNTb NPO MOCWU/IEHHA MPOLLECIB CEKPETOYTBOPEHHA Ha
PaHHIX CTaZiAX eKcnepumeHTy. B KniTMHax npoTok Aapa
6ynn BMAOBKEHOT pOopMU | NPUTUCHYTI A0 NAa3MaThy-
HOT MemMbpaHu. Y 30HI MiXKKNITUHHUX 3’ €AHaHb NOMITHI
HeBe/IMKI 3a PO3MIPOM LWiAMHONOAIBHI PO3LMPEHHS.
Y umMtonnasmi NPOTOKOBMX eniTeniounTis BM3HA4YaIUCb
BE/INKiI BaKyonenozibHi eNeKTPOHHOCBITAI yTBOPU 3 He-
BE/IMKOIO KiNIbKICTIO CErMEHTIB iHLWOT €/1eKTPOHHOT LWiNb-
HocTi (puc. 3).

Y nocmyroBaHux NPOTOKax Bi3yasi3yBasinCb BY3bKi
CKNagKku 6azanbHOi Nnasmonemu, 3 BepTUKaAbHO PoO3-
TAlWOBaHUMM BEIMKOK KiNbKICTIO 0BafbHOI dopmu
miToxoHApiAMK. Bigmivannce nposopi CTPyKTypu Ba-
KyonenogibHoi ¢opmu, fKi BigwaposyBann 6asasnbHy
MembpaHy, siKka Mana HepiBHUM Xia. Jo KAITUH KiHLeBuUX
BigAinis npuaaranm mioenitenianbHi KNiITUHU, BUAOBXKe-

PucyHoK 1 — CepomyKOLMT KiHLLeBOTrO BiAAiNy LypiB KOHTPONbHOT
rpynu. EnektpoHorpama. 36. X 10000.

PUCYHOK 2 — Mi3KKNITUHHI WiNMHM MiXK cepoMyKOLMTaMM KiHLEeBOro
BiAAiNny WypisB KOHTPONbLHOI rpynu. EnektpoHorpama. 36. X 6000.

PucyHoK 3 — NapeHxXimaTo3Hi enemeHT! Ta Kaninap B
nepuaunHapHOMY iHTepcTULii

Ha 5-Ty Ao6y eKcnepumeHTy. EnektpoHorpama. 36. X 5000.
Hoi popmu 3 gobpe NOMITHUMKU cKOpOTAMBUMU bina-
MeHTaMU. MiK BiYHUMM NMOBEPXHAMMU KNITUH KiHLEBUX
BiAiNiB YiTKO BMParkeHi po3LWMpeHi WiAnHK, AKi cBia-
UYMW NPO MOCWUIEHHA HOKCTALLENONIAPHOIO TpaHCMNop-
TY PiAVHW. Y OTOYYOHOMY iHTEPCTULiT PO3MiLLyBannCh
naasMoumTu, fKi 6ynn BugosxKeHoi dopmu 3 aobpe
PO3BMHYTUMW KaHaNbUAMW FpaHyNApHOI eHAoMN/1a3ma-
TUYHOI CiTKK (puc. 4).

ApTepionn B iHTEPCTULiMHIA TKaHMHWM Bynu cnas-
MOBaHi. EHgoTeniounTn iHTUMK BUCTynanu B MPOCBIT
CYAMH, BHACNiAOK Yoro BiH 6yB 3meHLWweHW Ta byau Bia-
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PUCYHOK 4 — Ba3anbHuii N1abipMHT NOCMYroBaHUX NPOTOK

Ha 5-Ty no6y ekcnepumeHnTy. EnekrpoHorpama. 36. X 5000.
CyTHi GOpMeHi enemeHTN KpoBi. BHYTPIlWIHA enacTuyHa
membpaHa Mana HepiBHUI xBUAenoaibHuin xia. Maaki
MiounTn megii 36inbleHi 3a po3mipom 3 fobpe nomit-
HUM BUAOBXEHUM AAPOM A0 AKOro 30BHI mpuasranu
KNITUHM afBeHTeliMHOI 060NOHKKM, OTOYEHI iHTepCTU-
LiHOI TKAHMHOLO, AKa NPOABAANA O3HAKM rineprigpa-
Tauji, WO NpoABAANOCH PO3LIAPYBAHHAM KOJIareHOBUX
BO/IOKOH aMOPHHOIO PEHOBUHO. 3 KNITUHHUX eNleMeH-
TiB nepeBaxkanu ¢ibpobnactu (puc. 5).

OCKINbKN NigHUKHbOLWENENHI CAWHHI 331031 3a-
6e3nevytoTb Maike 70% 06’emy BCI€l KiNbKOCTI CANHM
CMNOKOI ANA MiIATPUMKM FrOMeocTasy pPOTOBOiI MOPOXK-
HUHK [8], TO B HUX NOBWUHEH ByTM f06pe PO3BUHEHMUI
CEeKPeTopHUI anapaT CepOMYKOLMTIB KiHLEeBUX Biaainis
Ta KNITUHHWI anapaT NPOTOK Ans 3abe3neyeHHA Mo-
AubiKauil NepBMHHOI CAIMHU Yy BTOPUHHY. Ha enekTpo-
HOrpamax B CEPOMYKO3HMX KNITUHAX A4PO 3 BEJNKOK
KINIbKICTIO eyxpoMaTWHy, YiTKUM AAepLeM Ta BENKOK
KiZIbKICTIO MOp B Kapiosiemi NiaTBepAKYE O3HAKM NOCTiN-
HUX TPAHCKPUMLiAHMX MNPOLLECiB, YTBOPEHHA BeMKOI
KifIbKOCTi pbOCOM Ta aKTMBHOIO IMMNOPTY Ta €KCNopTy
Kpi3b fAaepHy 060M0HKY. paHynApHa eHAoNAa3maTUy-
Ha CiTKa BUMOBHIOE Mai¥Ke BCHO YaCTUHY HaBKo/oA4Ep-
HOI LMTOMN/MA3MM 3 NMOPYY PO3TALLOBAHUM KOMMIEKCOM
lonbaxi e BigOyBatOTbCA MNOCTPAHCAALINHI NPOLECH i
AK HAaCNiQOK LLbOro BCA anikasbHa YaCTUHA LMTONAa3Mm
BMMOBHEHA rPaHy1amMmM BMICT AKUX LLIAXOM EK30LUTO3Y
noTpan/iAe y NPOCBiT KiHUEBUX BiaAinis Ta byae BXoguTb
[0 CKNaay nepBUHHOI C/INHU.

BHacnigoK rocTpoi iHTOKCMKaLii eTaHONOM Ha 5-Ty
000y EeKCNnepuMeEHTY CyAMHU iHTePCTULIMHOT TKaHU-
HU PEe3nNCTUBHOI Ta 0OMIHHOT IAHOK pearyBann pPiskMm
CNa3MoM, LLO HAa eNneTpoHorpamax niaTBeparKyBanocb
nedbopmauiero popmeHUX eNeMeHTiB KPOoBI B Kaninapax,
BMOYXaHHAM Yy MPOCBIT CYAUH eHAO0TENIOUMTIB Ta CKO-
POYEHUMWN TNAAKMMWU MIiOLMUTaMM apTepion npu3seno
[0 BUHWUKHEHHA TINOKCIT B TKaHWHaxX. [JaHe asuwe npu-
3BOAMTb A0 AerpaHynsauii MacToumTiB B iHTepCTMLiaNb-
Hill CNONYYHIN TKAHWHI Ta BUAINEHHA HUMM repapiHy Ta
ricTamiHy, BHacnigoK 4oro nigBMLLYETLCA NPOHUKHICTb
CYyAMH Ta amopHOT PEYOBMHM CMOYYHOT TKAHUHU LLLO
NpoABNAETbCA MOCUJIEHHAM MPOLECiB rineprigpaTauii.
Ha eneKkTpoHorpamax mNy4yku KO/MAreHoBUX BOJIOKOH
6ynn po3pineHi ToBCTUMM npowapkamu amopdHoi
peyoBuHU. Cnasm CyAMH TEMOMIKPOUMUPKYAATOPHOIO
pycna npu3BoAMTb A0 NPUrHIYEHHA NPoLeciB CIMHOBU-
OineHHA ana 3abe3neyeHHA AOCTAaTHbOIO 3BOJIOKEHHSA

PucyHoK 5 — ApTepiona B iHTepCcTULii NigHWKHbOLENeNnHUX 3a103
wypiB Ha 5-Ty 06y ekcnepumeHTy. EnektpoHorpama. 36. X 6000.
POTOBOI MOPOXKHMHU HA WO KNITUHU KiHLEBUX BiaAainis
pearytoTb 36iNblUEHHAM NPOLECY CEKPETOYTBOPEHHS,
O Ha ENEeKTPOHOrpamax MiaTBepANKYETbCA 3binblueH-
HAM KiNIbKOCTi eyXxpoOMaTuHy B A4PiI Ta NOABOIO BeNu-
KOi KINbKOCTI CEKPETOPHUX TPAHYN Pi3HOI eNeKTPOHHOI
WiNbHOCTI 3 ABUWAMK nonimopdismy. BoHM BUNOBHIO-
I0Tb MaiyKe BCHO LWUTOMIA3My Ta MPUTUCKaOTb sA4pa
no 6asanbHOI NoBepxHi. BiapocTku mioenitenianbHUX
TKAHWUH OYNM BUAOBMKEHI 3 BUPAKEHUMMU MiodinameH-
Tamu. B enitenioumtax NnocmMyroBaHMx NPOTOK BigMiva-
nocb 36inblEeHHA KiNbKOCTI MITOXOHAPIN, WO CBiAYUTb
npo ix NiABULLEHY AaKTUBHICTb B NepeHeCeHHi iOHiB Ha-
TPitO NMPOTU TPALIEHTY KOHLEHTPALii B OTOYYHUUNA iH-
TePCTULIN Ta NoABI PO3WMUPEHUX MIKKNITUHHUX LWiNWH
AK ABULLLE NOCUIEHOrO HOKCTaLLEOIAPHOrO TPaHCNoPTY

BOAM i3 iIHTEPCTULINHOT TKAHMHW B NPOCBIT MPOTOKMK.

O6roBopeHHA pe3ynbTaTiB A0CNIAKEHHA. Y paHi-
We npoBeAeHUX AOCMAIAXKEHHAX MiAHUMKHbOLLENENHUX
3a/103 WypiB NpY CTUMYAALT agpeHaniHom Bigbysanocb
NPUrHIYEeHHA CeKpeLiii CepoMyKOLMTaMM KiHLEBUX Bia-
AiniB, AKe NPOABNANOCH HAKOMUYEHHAM CEKPETOPHMUX
rPaHyN 3MeHLLIEHWUX 33 PO3MIPOM 6e3 eSIeKTPOHHOLLI/b-
Horo Bmicty. Cnoctepiranocb PO3LWMPEHHA LWIIMH MiXK
CYCigHIMM CEKPETOPHUMM AUMHAPHMMKM eniTenioymTa-
MM, AIKi Bi3yani3yBasiMCb Big, anikaibHUX BiAA4iNiB, Ta BiA-
CYTHICTb MiKPOBOPCMHOK Ha BOKOBMX MOBEPXHAX CEKpe-
TOPHUX KNITUH. OTXKe CTMMYNALIA agpeHopeLenTopis
NPOABAAETLCA 3MiHAMM 3 BOKY CMHTETUYHOrO anaparty
eniTeniounTis, OAHAK He MPU3BOAWUTb A0 MOCUNEHHSA
CNIMHOBMAiNeHHA. Ha BigMiHY Bif peaKLii KiHLeBMX Bia-
AiNiB HA Ait0 eTaHOANY, Ae CnocTepiraloTbCA ABMLWA AK
36i/bLLUEHHS CEKPETOYTBOPEHHS, TaK i CIMHOBUAINEHHSA
Ha PaHHIX CTaLiAX eKCNepuUMEHTY, WO NiATBEPANKYETbCA
nepebynoBoto AaHMx anapartis [9].

Mpn cTumynauii xoniHopeuenTopis 6y BUKIMKa-
Hi 3MiHM, AKI NPOABAAANCA 3MEHLEHHAM abCcoNtoTHMX
PO3MIpiB rpPaHyn KNITUH KiHUEBUX BIAALINIB Ta 1X TUHK-
TOpiasibHUX BIACTMBOCTEN. Y NMPOTOKOBIM CUCTEMI MiXK-
KNITUHHI WinMHm 6ynn 3HayHO poswmpeHi. Y nocmyro-
BaHWX MPOTOKAxX CMOCTEPirasiocb 3HaYyHe PO3LUMPEHHA
CKNagokK 6a3anbHOT Naazmanemu, B UMTOMNAA3MI KPyHi
Bakyoni. CyaMHW MiKpOLMPKYNATOPHOro pycna 6ynu
3HAYHO 36inbleHi. TaKUM YNHOM AaHi ABULLA TOBOPATL
npo MiACUNeHHs NPoLueciB NiABULLEHHA nepdysii KPoBi
Ta PO3BUTOK rinepemii B NigHMKHbOLLENEMHNX 3a103aX,
O [03BO/IUMO 36iNbWNTU KibKICTb PiANHU 3 HABKO-
JIVLIHBOTrO IHTEPCTULO, AKA HAAXOANTb B MPOCBITU NPO-
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TOKOBOI cncteMn. OgHaK Npu Aii eTaHONY HAAXOAKEHHA  3MiHM AIK B NAPEeHXiMATO3HMUX efleMeHTax TaK i B CyAnHax
PiAVHN Y BTOPUHHY CAWHY BiABYBAETHCA BHACNIAOK KOM-  reMOMIKPOLIMPKYNATOPHOMO Pycna, WO BUPaKaeTbcA

NeHCaTOPHUX MexXaHi3MiB Y BiANOBiAb Ha CNasm Pe3nC-  nocuneHHaM CEeKpPeToyTBOPEHHA B KiHUEBMX Bigdinax

TUBHOI Ta 0BMiHHOI NaHOK rEMOMIKROLMPKYNIATOPHOTO 13 nocuneHHam dyHKLiOHANbHOI aKTMBHOCTI MPOTOKO-
Hacamn nos’aAsaH rpaHynaui . .

pycna, WO HAaCaMnepeA MOBASAHE 3 ACTPAHYNIAUIEID 4 ; cucTemu, AKi 3abesneuyroTb NpoLecn 06BOAHEHHS

TKaHUHHMX 6a300¢iNiB iIHTEPCTULIAHOT TKAHWUHW Ha paH- R . .
Ta moamMiKaLii CIMHU HA PaHHIX CTaAiAX EKCMEPUMEHTY.

HiX CTPOKax eKCnepumeHTaNbHOI MOAeNi XPOHIYHOI iH- i
TOKCHKaLLT eTaHoNoM [8]. MepcnekTnBM Noganblunx gocnigxeHb. B nogans-

BUCHOBKMW. [lia eTaHONy Ha NigHWMKHbOWenenHi  WOMY MIAHYETbCA BUBYMTK CybMiKpPOCKONiYHi 3MiHM B
C/MHHI 331031 LLYPIB Ha paHHiX eTanax AoCAiAKeHHA Ha  MIAHWKHbOLLENENHUX 3a/103aX LWYPIB NPW XPOHIYHIN iH-
€/1eKTPOHHOMIKPOCKOMIYHOMY PiBHI BWK/IMKAE 3HA4YHi  TOKCWMKALii €eTaHONOM Y BiaAa/ieHi TePMiHM.
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YIbTPAMIKPOCKOMIYHI OCOB/IMBOCTI MIAHUKHbOLLENEMHUX 3A/103 LLYPIB B HOPMI TA NP XPOHIYHI
IHTOKCUKALLIT ETAHO/IOM

LUeBueHKo K. B.

Pestome. B pob6oOTi NpoBeAeHO BUBYEHHS CTPYKTYPHUX 3MiH €1eMEHTIB 4acTOYOK niglienenHux CAuH-
HUX 327103 LWypiB B HOPMi Ta MPW XPOHIYHIA IHTOKCMKALIT €TaHONOM Ha paHHIX CTafifaXx eKCnepMMeHTy Ha
€NeKTPOHHOMIKPOCKOMIYHOMY piBHi. Byn0 BCTaHOB/AEHO, WO Ha NOYATKOBMX eTanax AOCANIAMKEHHA AiA a/fIKoronto
BMK/IMKAE 3HAYHI 3MiHM AK B NAaPEeHXiMATO3HMUX eNlemMeHTax TaK i B CyAnMHaX reMOMIKPOLMPKYAATOPHOrO pycna, Lo
BMPAXKAETbCA MOCU/IEHHAM CEKPETOYTBOPEHHA B KiHLEBMX Bigdinax Ta nocMaeHHAM OYHKLiOHaNbHOI aKTUBHOCTI
NPOTOKOBOI CUCTEMMU, AIKi 3abe3neyytoTb Npouecy 06BogHEHHA Ta moaudiKaL,ii CIMHN.

Knrouosi cnoBa: eTaHonN, WypW, CIMHHI 3a103U1, eNeKTPOHHOMIKPOCKONIYHE AOCNIAKEHHA.

YIbTPAMUKPOCKOMUYECKUE OCOBEHHOCTU NOAHWUMXHEYENIOCTHDbIX XENNE3 KPbIC B HOPME U NPU
XPOHUYECKOWM MHTOKCUKALUUU 3TAHOJZIOM

LlieBueHKo K. B.

Pe3stome. B pabote nposBeaeHO M3yYeHUE CTPYKTYPHbIX U3MEHEHUI 3/IEMEHTOB AONEK MOAHUMNKHEYENOCTHbIX
C/IFOHHbIX ¥Kenes3 KPbIiC B HOPME U MPU XPOHUYECKON MHTOKCUKALLMM 3TAHO/IOM Ha PaHHUX CTaAMAX SKCNEPUMEHTA Ha
3N1EeKTPOHHOMMKPOCKOMNYECKOM YPOBHE. BbiN0 YyCTaHOBAEHO, YTO Ha HA4a/ibHbIX 3Tanax UCCAeA0BaHMA AeNCTBUE
A/IKOTONA BbI3bIBAET 3HAUUTE/IbHbIE U3MEHEHUA KAaK B MAPEHXMMATO3HbIX 31eMeHTax TaK U B COCyAaX reMOMMUKPO-
LMPKYNATOPHOIO pyc/a, YTO BbIPaXKaeTcs YyCUAEHMEM CEKPeTOOobpa3oBaHMA B KOHLEBbIX OTAENaX U YCUAEHUEM
dOYHKUMOHANbHOM aKTUBHOCTU MPOTOYHOM cCUCTEMbI, obecneynBatoLMe NPOLECCbl OBOAHEHMA U MmogudUKaLmm
C/IOHbI.

Kniouesble cn0Ba: 3TaHO/, KPbICbl, C/IOHHbIE XeJie3bl, 3/1IeKTPOHHO-MUKPOCKOMMYECKOEe NcciefoBaHMe.

ULTRAMICROSCOPIC FEATURES OF THE MANDIBULAR GLANDS OF RATS IN NORM AND CHRONIC ETHANOL
INTOXICATION

Shevchenko K. V.

Abstract. Three enzyme systems are involved in the metabolism of ethanol, which oxidize ethanol to acetalde-
hyde, which is a toxic by-product and damages tissues. The effect of ethanol on the organs of the digestive system
is indisputable, so to objectify changes in the parenchymal and stromal components of the salivary glands allows
electron microscopic examination.

Materials made on 20 white outbred rats were used for its implementation. 10 animals were a control group,
which was administered 4 times a day isotonic sodium chloride solution, and 10 — experimental, which was admin-
istered 4 times a day at 12 mg/kg 40 o ethanol. Animals were removed from the experiment on day 5. Pieces of
the submandibular glands were enclosed in epon-812 according to conventional methods. Ultrathin sections were
made on an ultramicrotome LKB-3 (Sweden). Contrast sections were performed first in a 1% solution of uranyl ac-
etate in methanol, and then in lead citrate according to Reynolds. We studied in an electron microscope TEM — 125
K (serial number 38-76, TU 25-07-871-70) at an accelerating voltage (50-75) kW.
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In the electrograms of the mandibular glands of control rats in seromucosal cells, a nucleus with a large amount
of euchromatin, a clear nucleolus and a large number of pores in the karyolema confirms signs of constant tran-
scriptional processes, formation of a large number of ribosomes and active import and export through the nucleus.
The granular endoplasmic reticulum fills almost the entire part of the perinuclear cytoplasm with the adjacent Goji
complex where posttranslational processes take place and as a result the entire apical part of the cytoplasm is filled
with granules whose contents enter the lumen of the terminal compartments by exocytosis and will enter the end
saliva. Due to acute ethanol intoxication on the 5th day of the experiment, the vessels of the interstitial tissue of the
resistive and metabolic links reacted with a sharp spasm, which was confirmed on electron patterns by deformation
of blood cells in capillaries, explosion of vascular endothelial cells and shortened smooth myocytes. The bundles of
collagen fibers were separated by thick layers of amorphous substance. Vessel spasm of the hemomicrocirculatory
tract leads to inhibition of salivation to ensure sufficient hydration of the oral cavity to which the end cells respond
by increasing the secretion process, as evidenced by an increase in the amount of euchromatin in the nucleus and
the appearance of a large number of secretory polymorphisms. The processes of myoepithelial cells were elongated
with pronounced myofilaments. In the epitheliocytes of striated ducts there was an increase in the number of mito-
chondria, which indicates their increased activity in the transfer of sodium ions against the concentration gradient in
the sensory interstitium and the appearance of dilated intercellular spaces as a phenomenon of enhanced juxtacel-
lular transport of water from interstitial tissue to interstitial tissue. Thus, in the initial stages of the study, the action
of alcohol causes significant changes in both parenchymal elements and vessels of the hemomicrocirculatory tract,
which is expressed by increased secretion in the terminal compartments and increased functional activity of the
duct system, which provide watering and modification of saliva.

Key words: ethanol, rats, salivary glands, electron microscopic examination.
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