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BrNJINB LUTPATY BAHALIIO TA XPOMY HA MOP®OJIOTNYHNUWU CTAH EK3OKPUHHOI
YACTUHU NIALLJTYHKOBOI 3AJ103M1 WYPIB 3 AJIOKCAHOBMUM LYKPOBUM LAIABETOM

©P. 4. Ickpa
JIbBiBCbKUU HAYiOHA/IbHUU yHiBepcumem imMmeHi IsaHa ®PpaHka

PE3KOME. LlykpoBuii AiabeT — e MeTaboniyHnin po3nag, Wo XapaKTepu3yeTbCA rinepriikemicro, AKa BUHMKAE BHa-
cnipok abcostoTHOT abo BiAHOCHOT HEAOCTATHOCTI iHCYNiHY, HEO6XiAHOrO AN HOPpMabHOro GYHKLIOHYBAHHA 6araTbox
KJITUH OPraHi3my.

MeTa - BMBYNTY BMJINB LMTPATIB BaHaAit0 Ta XPOMY Ha MOPGHOIOTiYHNI CTaH €K30KPMHHOT YaCTUHM NiALWYHKOBOT
3a/1031 i3 3MOAEIbOBAHMM a/IOKCAHOBMM LIYyKPOBUM AiabeToMm.

Martepian i MeToau. EkcnepruMeHT npoBeaeHo Ha 30 1abopaTopHMX Lypax, AKi NoAineHi Ha YyoTupw rpynu: | rpy-
na — KOHTPOJIbHA; Il — rpyna TBapwH i3 eKcnepMMeHTasIbHMM LyKpOBUM ZiabeToM 6e3 kopekdii, Ill Ta IV — rpynu TBapuH 3
LYKPOBMM fiabeTom i3 KopekLieto. MaTepian focnigXeHHA — TKaHWHA NiALWYHKOBOT 3a/1031. MoAeItoBaHHS ekcnepu-
MeHTY, 3a6ip MaTepia/ly Ta BUrOTOBJIEHHA NPenapaTiB 34iNCHEHO 3TiAHO 3 3araJibHOMPUINHATUMY METOAMKAMMU.

Pe3yabTaTu. MigWwnyHKoBa 3a/103a 6iiMx nabopaTopHMX LLYPIiB | eKcnepMMeHTanbHOT rpynn Mana Tunosy 6yaosy.
Y Il eKcneprMMeHTasbHIv Fpyni MiXKYacTOYKOBA CMOJIy4YHa TKaHWHA 3a3HaBasla MOMipHOro HabpsaKy, BU3HAYaINCA CTPYK-
TYPHi 3MiHN eNeMeHTiB KpOBOHOCHOrO pycsa. CekpeTopHi Biadinn 6ynn 3miHeHi, NaHKpeaToLUTX BTPaYyaan NonspHy
AvndepeHuiauito, Manun HeviTKi KOHTYpW naasmonemu. Aapa rineptpodoBaHi, 3 BEIMKOIO KiflbKiCTIO reTepoXpOMaTUHY.
MpocBiTK 6iNbLIOCTI BUBIAHMX NMPOTOK PO3LUMPEHI, i3 CKYNMYEHHSAM CEKPETY, MOOAMHOKO 3yCTPivYasnocs BifLlapyBaHHS eni-
TenioyuTis.

Y Il Ta IV eKcnepuMeHTasIbHUX FPpynax TBapWH, WO BXXMBAAM NUTHY BOAY 3 AOA3BIHHAM PO3UMHY LMTPATY BaH3Ait0
0,5 MKr V/mMn Boam Ta po3unHy xpomy 0,1 Mkr Cr/mn Boau, 3MiHM Bynn BUpaXKeHi MeHLe, MOpiBHAHO 3 Il ekcnepuMeH-
TaJIbHOIO FPYMot0. 3MEHLLYBaBCA HAabpaK cTpoMu, 36epiranacs 4acToukoBa byaoBa 3an103u. MPOCBITY CyanH By MeHLU
KPOBOHAMOBHEHI, 63 03HaK NopyLUeHHA 6yA0BM iX CTIHKN. EK30KPUHOLMTN Manun YiTki GopMuM Ta KOHTYPH, X LMTON1as-
Ma XapaKTepwn3yBasiacb iHTEHCMBHOM 6a30dinieto 6a3anbHOT YaCTUHN Ta OKCMdINi€Eo anikasibHOT YacTUHK. Aapa 3 He-
3HAYHOIO KiNIbKiCTIO reTepOXpPOMATUHY. BHYTPILLHbOYACTOUYKOBI Ta MiXKYAaCTOUYKOBI MPOTOKN MaJI HE3HAYHO PO3LUMPEHI

NPOCBITH 3 HEBEJIMKOHO KiJIbKIiCTHO CEKpeTY.

BucHOBKM. Y TBapWH Il rpynu 3 eKCnepvMeHTasibHUM fiabeToM BMABJIEHI 3HAYHI NOPYLUEHHSA KOMMOHEHTIB €K30-
KPWUHHOI YaCTUHM NiALWYHKOBOI 3371031, 3 y TBapuH Il Ta IV rpyn, AKi CNOXXmnBasiv po34nmHM LMTPATY BaHAAII0 Ta UUMTPATY
XPOMy, CNOCTEPIrasaca HOpManisauia CTPYKTYPU CYyAMH, BUBIAHMX MPOTOK Ta auMHYCIB.

KJIKOYOBI CJIOBA: wypwy, NiALWwAyHKOBa 331033, LyKPOBWUii AiabeT, uMTpaT BaHaito i XpoMy.

Bctyn. Llykposuit giabet (L) € XpOHiYHNM 3a-
XBOPIBAHHSAM, MOLIMPEHMM Y BCbOMY CBITi, Hapasi
KiNIbKiCTb XBOpMX cArae npmbansHo 380 MinbmoHiB
nogein [1]. Ockinbkn 3aXBOPHOBAHICTb Ha LlyKPOBWIA
niabeT NpoAoBXyeE 3pocTaTu cepepn soaen byab-
AKOro BiKy, Lle € 4OCUTb aKTYaJIbHOK TEMOK CbOro-
AeHHA. U, sk MeTaboniyHnin po3nag, Xxapaktepusy-
€TbCA rineprnikeMieto, LWo BUHUKAE BHACiA0K abco-
NOTHOT abo BIAHOCHOI HeAOCTAaTHOCTI iHCYJiHY,
HeobxigHOro AN HOpMasibHOro ¢YHKLiOHYBaHHA
6araTboXx KJIiTUH opraHiamy [2].

OkpimM XpoHiYHOI rinepraikemii, L[, xapaktepwu-
3Y€ETbCA MOPYLUEHHSIM BYI/IEBOAHOMO, XXMPOBOIo Ta
6inkoBoro o6miny. Hacnigkm LU npn3BoaaTb A0 no-
LIKOAXKEHHSA Ta ANCHYHKLN pi3HMX OPraHiB, i BlacHe
caMoi NiaLwyHKoBOT 3a0103u [3, 4]. Cnoaykun BaHagito
Ta XpOMYy BiZlirpatoTb BaXKJIMBY poJib Y NiATPUMLI Me-
Tabonismy rntokosm [5, 6].

MeTa pocnia>KeHHA — BUBYMTM BNAMB LMTPaATiB
BaHafilo Ta XpoMy Ha MOPGOOTiYHNIN CTaH eK3o-
KPWUHHOI YaCTWHM MiALWJYHKOBOI 3a/1031 i3 3Mofae-
JIbOBaHNM aJIOKCAHOBMM LlyKPOBUM fiabeToMm.
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MaTepian i Metogm pocnipkeHHa. Jochni-
O>XXeHHS npoBefeHOo Ha 30 6innx n1abopaTopHUX Ly-
pax niHii Bictap, aki nepebyBanu B ymoBax BiBapito.
Bci TBapMHM BynuM KiHiYHO 340pOBi, OTpMMYBan
CTaHAAPTHWI FPaHy/IbOBaHMI KOPM A5t nabopatop-
HUX Wwypis, 6yB BinbHWUI gocTyn Ao Boau. LLypn ma-
coto Tina Bia 100 go 120 r 6ynum noAineHi Ha YoTnpwm
rpynu: | rpyna — KOHTPOJ1bHA; || — rpyna TBapuH 3 eKc-
nepumMmeHTanbHuMm LI 6e3 kopekuii, Il Ta IV — rpynu
TBApWH 3 LYKPOBMM fiiabeToM i3 KopeKLi€to. TBapuH
KOHTPOJIbHOT FPyNn YTPUMYBaJIM B TUX XK€ YMOBaX,
WO i TBApMH gocnigHux rpyn. Y tBapuH I, lll Ta IV go-
CNigHMX TpyN Ha TAi rofoayBaHHS 6YB BMKJIMKAHNN
ekcnepumeHTanbHmin L, WnaxoM BHYTPILIHbO-
OYEePEBMHHOIO BBEAEHHA 5 % PO34YMHY MOHOTIAPATY
AJIOKCaHY, SIKNMIN LUMPOKO BUKOPUCTOBYETLCA A8 iH-
AyKUii ekcnepMMeHTanbHoro LA y TBapuH (“CuH6i-
ac”), y kinbkocTi 150 Mr/kr macu Tina [7]. Fineprnike-
Mito BUABNAJIN LWNSXOM BUMIPHOBAHHSA MHOKO3M KPO-
Bi 3a [JOMOMOrow MOPTAaTMBHOIO [/IIOKOMETPA
(“Gamma-M"). PiBeHb /110KO31 B KPOBI Y LypiB 6isb-
we 11,1 MMOJIb/N BBaXKa M 3a YCMiLLHY iHAYKLiIO Ly-
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KpoBoro giabety. JocnigHum wypam Il rpynm pasa-
Y NUTK YncTy Boay 6e3 fobaBok, a TBapuHaM Il Ta
IV rpyn npoTarom micaua 4o NMTHOI BOAM A04aBa/n
BiANOBIAHO PO3YMH UMTPATY BaHagito (0,5 MKr V/mn
BoAM) Ta unTpaty xpomy (0,1 Mkr Cr/mn Bogm).

JnHaMiky 3MiHM piBHA MHOKO3M NPOBOANAN Ha-
TLLE nepeg noYaTKOM JOC/iAY Ta BMIPOAOBX eKcnepu-
MeHTY. Ha 40 noby gocnigkeHb TBapyvH BUBOAW/IN 3
eKCrnepuMeHTy LIAXOM eBTaHasii (BBeZleHHs Tionek-
Tany HaTpito). MaTepianom Ana gocnigxkeHHa 6yna
NifLWyHKOBa 3as103a LWypiB, AKy ¢ikcyBann y 10 %
PO34MHi HeNTpanbHOro GopMasiiHy. YiiNbHEHHSA Ma-
Tepiany, 3a11BKY B napacdiHosi 6/J10kM Ta BUroTOB-
JIeHHA 3pi3iB NpOBOAM/IM 3riAHO 3 3arajbHOMNpuK-
HATOIO METOAMKO. 3pi3n, BUrOTOBJIEHI HA CAHHOMY
MiKPOTOMI TOBLUMHOI 5-7 MKM, 3acdapboByBanu re-
MAaTOKCMJTIHOM Ta €03MHOM [8]. EKcnepuMeHTH Ha
TBapMHax MPOBOAM/IM BiAMNOBIAHO A0 NOJIOXKEHb «EB-
ponencbkoi KOHBEHLUIT MPO 3aXMCT XpebeTHMX TBa-
pvH» (CTpacbypr, ®paHuin, 1985).

Pe3ynbTaTu 1 06roBopeHHs. ligwayHKoBa 3a-
J103a LLyPiB KOHTPOJIbHOI rpynu (I eKkcnepnmeHTaibHa
rpyna) BKpMTa CroJly4YHo TKaHWHOI, Bif AKOI Bcepe-
ONHY BiaxoAsTb Tpabekynu, Noainaym 3as03y Ha
4YacToukn. CTPYKTYPHOK OAMHULEK €K30KPUHHOI
YaCcTMHM € AUMHYC, AKMIA NOBYAOBaHMI 3 KOHYCOMo-
OibHMX naHkpeaToumTiB. MMPOCBIT aUMHYCIB A0CUTb
BY3bKWW, HaBiTb LWinnMHONOAIGHNN. EK30KPUHOUMTK
MaH0Tb YiTKO BUPAXXEHY MOJISIPHICTb: FOMOreHHY Ta 3u-
MOTeHHY 30HW. Aapa OKpyri, CBIT/I, YiTKO Bi3yani3y-
toTbcs sgepua (puc. 1). NpoTe NOOANHOKO 3yCTpiva-
IOTbCA ABOAAEPHI MAHKpeaTouuTn. LIeHTpOaUMHO3HI
KJITUHW BCTaBHUX MPOTOK HEYITKO Bi3yanilyBaincb
Ha riCTOJIOriYHMX NpenapaTax. BHYTPiLWHbOYACTOYKO-
Bi Ta Mi>XK4aCTOYKOBI NPOTOKM Bynn 3/1erka posLumpe-
Hi, a X eniTeniounTn 36epirann cBol TUNoBy 6yao-

PN | oo il ¢ 0V i N
Puc. 1. MikpOoCKOMiYHMI CTaH MNiALWJYHKOBOI 3371031
TBapWH | ekcnepMMeHTanbHOI rpynn. YiTko BMpaXkeHi aun-
HYCK, €K30KPUHOLUNTW 3 MPaBWILHOKO MOJAPHICTIO, Npo-
LIAPKN CMONYYHO!T TKAHWHW. 3abapBfieHHS reMaToKCui-
HOM Ta e03MHOM. x 400.

= BN
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BY — eniTeNin oAHOLWWAaPOBMIA KyBIYHWIA, YiTKO BU3Ha-
Yyanucsa ix a4pa Ta KOHTYPYBaINCA NJAAa3MONEMM.

Y nigwnyHKoBin 3an03i TBapuH |l ekcnepnmen-
TasIbHOI rpynu Kancysia 3ano3u 6e3 0cob/IMBNX 3MiH,
npoTe, Mix4yacToukoBi neperopoaku 6ynm Habpak-
nnmn. Cnoctepirann CTPYKTYPHI 3MiHW eNleMEeHTIB
KPOBOHOCHOrO pycsa. CyamHn 6ynm 3Ha4yHO po3LUK-
peHi Ta pi3ko KPOBOHaNoBHeHi, 0c061MBO, BEHY/IM Ta
reMoKaninspw, TaKoX BUSABABCA NepPUBACKYIAPHUN
Habpsak. CrnocTepirasnoca NigBULLEHHA MPOHUKHOCTI
CTIHKN CYAVMH MIKPOLUMPKYJIATOPHOIO pycna, WO Cy-
NPOBOAXYBAJIOCb BMXOAOM (POPMEHUX €/IeEMEHTIB
KpOBi 3a ix Mexi. CekpeTopHi Biaginv 6ynm 3miHeHi,
Mann HenpaswibHy GOpPMyY, NOPIBHAHO 3 KOHTPOJIb-
HOIO rpynoto TBapmH. MaHkpeaToUNTWN BTpavanun no-
NApHY andepeHuialito, Mann HeYiTKi KOHTYpU Nas-
MoseMn. 19 uMTON1a3mMm 6yN10 XapakTepHUM 36i/1b-
weHHsA 6a3odinii 6azanbHoro nosoca Ha QoHi
3MeHLLEeHHA oKcndinii anikanbHUX AinaHoK. dapa ri-
nepTpodoBaHi 3 BE/IMKOO KifIbKICTIO reTepoXpomMaTh-
HY, 3MilLyBa/INCb A0 LLEHTPa/IbHOI YaCTUHN €K30KPK-
HouuTa. MoOANHOKO 3yCTPIYaIMCA ANCKOMIIEKCOBA-
Hi NQHKPeaTOLMTM 3 yLLiIZIbBHEHUM A4POM, MOPYLLEHOHO
nosApHicTio (puc. 2). CucteMa BMBIAHMX MPOTOK 3a-
3HaBas1a MOMIpHMX 3MiH. MpocBiTK 6iNbLIOCTI NPOTOK
PO3LUIMPEHi i3 CKyM4YeHHAM cekpeTy. EniTeniounTtn
36i/bLLIEHNX PO3MIPiB 3 AOBOJIi BE/IMKMMU Ta iHTEH-
CMBHO 3abapBieHNMM SAPaMN. Y AeAKUX MiXKYaCTOY-
KOBMX MPOTOKAax MOOAMHOKO 3yCTpivasoca BifLlapy-
BaHHSA eniTeNiouunTiB y NPOCBIT BMBIAHOI MPOTOKMN.

. i
Puc. 2. MikpockoniyHi 3MiHM NigWAYyHKOBOI 331031
TBapwvH Il eKkcnepuMeHTanbHOI rpynu. Habpsak MixyacTou-
KOBOI CMOJIY4YHOI TKAHMHM, MOPYLUEHA MOJISIPHICTb €K30KpU-
HouuTiB, rineTpodoBaHi aapa. 3abapBieHHA reMaToKCui-
HOM Ta e03MHOM. x 400.

Y Il rpyni TBapWH, siKi BXXMBaJIM NMUTHY BOAY 3 [0-
[JaBaHHAM PO34MHY LMTPATy BaHagito 0,5 Mkr V/mn
BOAM, 3MiHM BYIM MEHLL BUPaXXeHi, MOpiBHAHO 3 Il ekc-
nepuMeHTasIbHOK rpynoto. O3HaKM HabpsAKy CTpo-
MaJIbHOrO KOMIMOHEHTA 3MEHLLYBaJIUCb. MpocBiTH cy-
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OVH 6yan NOMIPHO KPOBOHAMOBHEHI, @ KOMMOHEHTH
iX CTiHOK — 36epeXxeHi. EK30KpPMHOLMTN Mann 9iTki
dopMun Ta KOHTYpW, NpoTe iX uuToniasma 3adapbo-
BYBaJ1aCb HEOAHOPIAHO, 36epiranaca iHTeHCMBHA ba-
300inia 6a3anbHOI YacTUHW, NpoTe okcudinia ani-
KaJIbHOI YacTWHM 36i/bliyBana CBOK nioly. Aapa
3HaxXoAMNNCb Y 6a3asibHIM YaCTMHI 3 HE3HAYHO Kislb-
KiCTHO reTepoXpoMaTuHY. BHYTPilLHbOYACTOYKOBI Ta
Mi>X4aCTOYKOBI MPOTOKN MasiM HE3HAYHO PO3LUMPEHI
NPOCBITN 3 HEBEJINKOO KiNbKIiCTIO cekpeTy. B ocobniu-
BOCTAX 6Y10BM iX CTIHOK BUPAXXEHWUX 3MiH He BUABIS-
J10Cs1, UMTOMIA3Ma eniTesnliounTiB 3MeHLLYBaJ1a CBOKO
6a3odinito, agpa CBiTAI, 3 BEIMKOIO KiJIbKICTIO eyXpo-
MaTMHY, YiTKO B13Ha4asmca agepus (puc. 3).

TBapuH lll ekcnepuMeHTanbHOI rpynn. EK30KpMHOLUMTY B
CKNaAi auMHyca, MiX4YacTouykoBa BMBIgHA MpoToKa. 3a-
6apBIEHHA reMaTOKCUJTIHOM Ta e03nHOM. x 400.

Y IV rpyni TBapuH, WO BXWBaJN MUTHY BOAY 3
[oOaBaHHAM po34nHy xpomy 0,1 Mkr Cr/mn Bogum,
Buainanoca sbepexeHHA 4YacToukoBoi 6y10BM 3a10-
3n. Bn3aHavanacb HOpManisauis CygMHHOro pycna
opraHa, 6e3 o3Hak nopyleHHA 6yaoBu iX CTiHKKU. Bu-
ABNIABCA HE3HAYHWUW IHTepPCTULINHMIA Habpsak. MNpo-
CBiTU X MOMIpHO po3LIMpeHi, 6e3 iHTeHCUBHOrO iX
NOBHOKPOB'A. MpoTe MiXXYacTOYKOBIi BEHWN 3ajMLLa-
INca KpoBOHanoBHeHMMK. YiTKo Bi3yanisyBaanucs
auMHycK, aKi manu 36epexeHy popMy, romo- Ta 3u-
MOTeHHY 30HW. BMBigHI NpPOTOKM Mann BY3bKi Npo-
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CBIiTM 3 NOMIPHOIO KiNbKICTIO CEKPETY i3 36epexeH-
HAM X CTiHKM (pUc. 4).

Puc. 4. MikpockoniyHi 3MiHM MigWAyHKOBOI 3371031
TBapWH IV ekcneprMmeHTaNbHOI rpynu. MNpoLwapku cnosyy-
HOI TKAHWHM, aUMHYCK, MIXKHACTOYKOBA BMBIAHA MPOTOKaA.
3abapBieHHA reMaToKCUIiHOM Ta €03UHOM. x 400.

BucHOBKM. Y rpyni TBapnH 3a YyMOB 3MOA€EJ1bO-
BAHOro LYKPOBOro AiabeTy BCTAHOBJEHO CYAMHHI
NMOpYLUEHHA OpraHa, iX MOBHOKPOB'SA, MiABULLEHY
NPOHMKHICTb CTIHKM 3 AianenesomM ¢opMeHux ene-
MEHTIB KpOBi. BuABfeHO nepuaykTasibHUKA, nepwu-
BAaCKYNSPHUM Ta iHTEPCTULINHMIA HAbPSK CNOYyYHOT
TKAHMHWN. EK30KPMHOUWMTM AUWHYCIB BTpayanun no-
NAPHOCTb, MICTUAIN FinepXpoMHi aapa.

Y rpynax TBapuH 3 LlyKPOBMM JiabeTom, AKMM
00 NUTHOT BOAW A0AABaJ/IN PO3YNHU LMTPATY BaHa-
Ail0 Ta XpOMy, BCTAHOBJIEHO 3MEHLUEHHS Habpaky
Mi>K4aCTOYKOBOI CMOYYHOI TKaHNHW, HOpMaJi3alito
CTPYKTYPW CTIHOK BMBIAHMX NPOTOK Ta CYANH, 3MEH-
LUeHHA MOBHOKPOB'A, MOKPaLlyBasaca CTPYKTypa
KOMMOHEHTIB auMHYCiB, BiAHOBJ/IOBasIacA 30HaJlb-
HiCTb MaHKpeaTouuTiB, WO MopdOoriYyHO 0brpyH-
TOBYE 3aCTOCYBAHHA LAHUX KOPUTYBaJIbHUX YNHHU-
KiB 33 yMOB LlyKpOBOro aiabeTy.

MepcnekTUBM NOAANbLUMX AOCAIAKEHD: Y MO-
OaNbLUOMY NJIAHYETLCA BUBYNTW BNJIMB LMTPATIB Ba-
Hafito Ta XpOMY Ha MOPOJIOTIYHMIA CTaH eHAO0KPUH-
HOT YaCTUHM NiALLTYHKOBOI 331031 TBapMH 3 a/l0KCa-
HOBMM LLYKPOBWM AiabeToM.

Biomedicine & Pharmacotherapy.-2018.-Vol. 99.-P. 227-
236.DO0I: 10.1016/j.biopha.2018.01.007.

3. Niyazov N. K. Features Of Morphological Changes
in the Pancreas / N. K. Niyazov, D. A. Gaipov, M. |. Qogon-
boyev // Texas Journal of Medical Science. - 2023. -
Vol. 16. — P. 79-83. Retrieved from: https://zienjournals.
com/index.php/tjms/article/view/3299.

125



Oa2n1a0u iimepamypu, OpU2iHaIbHi 00CAiIONCeHHS, no2/1s0 Ha npobsiemMy, BUNAOOK 3 NPAKMUKU, KOPOMKI NOBIOOMJIEHHS

4. Maternal use of flaxseed oil during pregnancy and
lactation prevents morphological alterations in pancreas of
female offspring from rat dams with experimental diabe-
tes / A. M. Correia-Santos, G. C. Vicente, A. Suzuki [et al.] //
Int. J. Exp. Pathol. - 2015. — Vol. 96, No. 2. — P. 94-102.
DOI: 10.1111/iep.12126.

5. Domingo J. L. Vanadium compounds for the treat-
ment of human diabetes mellitus: a scientific curiosity? A
review of thirty years of research / J. L. Domingo, M. Go-
mez // Food Chem. Toxicol. - 2016. — Vol. 95.— P. 137-141.
DOI: 10.1016/j.fct.2016.07.005.

6. Effects of exposure to dietary chromium on tissue
mineral contents in rats fed diets with fiber / A. Prescha,

REFERENCES

1. Gonzalez-Villalva, A., Bizarro-Nevares, P., Rojas-
Lemus, M., Rodriguez-Lara, V., Garcia-Pelaez, 1., Ustarroz-
Cano, M,, ... Fortoul, T.I. (2016). Pollution by metals: is
there a relationship in glycemic control? Environ. Toxicol.
Pharmacol., 46, 337-343. DOI: 10.1016/j.etap.2016.06.023.

2. Chandirasegaran, G., Elanchezhiyan, C., & Ghosh, K.
(2018). Effects of Berberine chloride on the liver of strep-
tozotocin-induced diabetesin albino Wistar rats. Biomedicine
& Pharmacotherapy, 99, 227-236. DOI: 10.1016/j.biopha.
2018.01.007.

3. Niyazov, N.K., Gaipov, D.A., & Qogonboyev, M.I.
(2023). Features Of Morphological Changes in the Pancreas.
Texas Journal of Medical Science, 16, 79-83. Retrieved from:
https://zienjournals.com/index.php/tjms/article/
view/3299.

4. Correia-Santos, A.M., Vicente, G.C., Suzuki, A., Pe-
reira, A.D., dos Anjos, J.S., Lenzi-Almeida, K.C., & Boaventu-
ra, G.T. (2015). Maternal use of flaxseed oil during pregnan-
cy and lactation prevents morphological alterations in pan-
creas of female offspring from rat dams with experimental
diabetes. Int. J. Exp. Pathol., 96(2), 94-102. DOI: 10.1111/

M. Krzysik, K. Zablocka-Slowinska [et al.] // Biol. Trace
Elem. Res.-2014.-Vol. 159. - P. 325-331.

7. Oxidative stress in type Il diabetes mellitus /
D. Mahendra Bikkad, D. Sachin Somwanshi, H. Sandeep
Ghuge, N. S. Nagane // Biomedical Research. - 2014. -
Vol. 25, No. 1. - P. 84-87.21.

8. Rohilla A. Alloxan induced diabetes: mechanisms
and effects/ A. Rohilla, S. Ali // Int. J. Res. Pharma Biomedi-
cal Sci.—2012.-Vol. 3, No. 21. - P. 819-823.

9. Bni3no B. B. JlabopaTopHi MeToan AOCNiAXKEHb Y
6ios0rii, TBAPUHHMLITBI Ta BETEPUHAPHI MeaNLUMHI : AOBIa-
HWK / B. B. Bnizno, P. C. ®egopyk, I. b. Patuy 1a iH.; 3a pea.
B. B. Bnizna. - JibsiB : Cnosnom, 2012. - 764 c.

iep.12126. Epub 2015 Mar 25. PMID: 25808815. PMCID:
PMC4459801.

5. Domingo, J.L., & Gomez, M. (2016). Vanadium
compounds for the treatment of human diabetes mellitus:
a scientific curiosity? A review of thirty years of research.
Food Chem. Toxicol, 95, 137-141. DOI: 10.1016/j.fct.
2016.07.005.

6. Prescha, A, Krzysik, M, & Zablocka-Slowinska, K.
(2014). Effects of exposure to dietary chromium on tissue
mineral contents in rats fed diets with fiber. Biol. Trace
Elem. Res., 159, 325-331.

7. Mahendra, D., Sachin Somwanshi, D., Sandeep
Ghuge, H., & Nagane, N.S. (2014). Oxidative Stress in Type
Il Diabetes Mellitus. Biomedical Research, 25, 1, 84-87.

8. Rohilla, A., & Ali, S. (2012). Alloxan induced diabe-
tes: mechanisms and effects. Int. J. Res. Pharma Biomedical
Sci., 3 (21), 819-823.

9. Vlizlo, VV., Fedoruk, R.S., & Ratych, I.B. (2012). Labo-
ratorni metody doslidzhen u biolohiyi, tvarynnytstvi ta vete-
rynarniy medytsyni [Laboratory methods of research in biolo-
gy, veterinary medicine: a guide]. Lviv: Spolom [in Ukrainian].

THE INFLUENCE OF VANADIUM CITRATE AND CHROMIUM ON THE MORPHOLOGICAL
STATE OF THE EXOCRINE PORTION OF THE RAT PANCREAS WITH ALLOXAN-INDUCED
DIABETES MELLITUS

©R. Ya. Iskra

Ivan Franko Lviv National University

SUMMARY. Diabetes mellitus is a metabolic disorder characterized by hyperglycemia, which occurs as a result of a
decrease in the amount of insulin the pancreas makes available for the normal functioning of many cells of the body.
The aim - to study the effect of vanadium and chromium citrates on the morphological state of the exocrine por-

tion of the pancreas with simulated alloxan-induced diabetes.

Material and Methods. The experiment was conducted on 30 laboratory rats, which were divided into four groups:
Group | - control; Il - group of animals with diabetes without correction, Il and IV — group of animals with diabetes with
correction. The research material was tissue of the pancreas. Simulation of the experiment, collection of material and
slides preparations were carried out according to generally accepted methods.

Results. The pancreas of white rats of | experimental group had a typical structure. In the Il experimental group, the
interlobular connective tissue was moderately swollen, and structural changes in the elements of the blood vessels were
determined. The secretory portions were changed, pancreatocytes lost their polar differentiation, and had unclear con-
tours of the plasmolemma. The nuclei were hypertrophied with a large amount of heterochromatin. The lumens of most
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of the excretory ducts were widened with the accumulation of secretory products, detachment of epitheliocytes was
occasionally encountered.

In the Il and IV experimental groups of animals that consumed drinking water with the addition of a vanadium ci-
trate solution of 0.5 ug V/ml of water and a chromium solution of 0.1 pg of Cr/ml of water, the changes were less pro-
nounced compared to the Il experimental group. The edema of the stroma decreased, and the lobular structure of the
gland was preserved. The lumens of vessels were less filled with blood, without signs of damage to the structure of their
walls. Exocrinocytes had clear shapes and contours, their cytoplasm was characterized by intense basophilia of the basal
part and oxyphilia of the apical part. Nuclei were with a small amount of heterochromatin. The intralobular and inter-
lobular ducts had slightly dilated lumens with little secretion.

Conclusions. Thus, in the Il group of animals significant violations of the exocrine portion components of the pan-
creas were determined, and in the Ill and IV groups, the normalization of vessels, excretory ducts and acini was observed.

KEY WORDS: rats; pancreas; diabetes; vanadium and chromium citrate.
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