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FictomopddonoriyHi 3MiHM NigWNyHKOBOI 3ano3u LWypiB nicns BBeAeHHSs
MEeTiOHiHY
P.B. AlHko, M.l. JleBawos, O.I'. Yaka, C.J1. CacdhoHoOB

EdekTnBHICTb 3acTocyBaHHA pi3HMX npenapatiB MeTioHiHy AnA akTtuBauii (YHKUii NigWwnyHKOBOI 3anosn He €
oaHo3HayHo. Cepell MOXIUBMX MPUYMH MOXHa Ha3BaTW BIiAMIHHOCTI B [03yBaHHi Ta TpMBanocTi BBEAEHHS
METIOHIHY. 3anuwaeTbCs BiOKPUTUM NUTaHHSA MPO Te, HaCKINbKM BUPaXEHUM € eeKT 3aCTOCyBaHHA METIOHIHY Ans
NigBULLEHHST (PYHKLiOHANbHOI aKTUMBHOCTI 300POBOI  MiALUNYHKOBOI 3ano3n. Hawot meTtowo 6yno gocnigutu
MOP(OMOriyHiI 3MiHM NIALUMYHKOBOI 3ano3n AOPOCHMX LUypiB MiCNs TpUBanoro BBEAEHHs METIOHiHY. EkcnepumeHTun
Oynn BMKOHaHI Ha 24 wypax-camusax 15-micavHoro Biky. MNigaocnigHi TBapyHKU, HA 4O0AATOK 4O CTAHAAPTHOrO pauioHy
XapyyBaHHs, npotsrom 21 gobu woaHa oTpuMyBanyM MeTIOHIH y A4o3i 250 mr/kr macu Tina. 3 TKaHUHW NigLWYyHKOBOT
3an03vM BWUrOTOBNANM TFICTOMOrYHI NpenapaTu 3a cTaHgapTHow MeToaukow. MopdomeTpito 3gincHioBanu 3a
JonomMoroto Komn'toTepHoi nporpamu «Image J». BuBogmnu wypiB 3 ekcnepumeHTy nig edipHUM HapKO30M.
DocnigXeHHst NpoBOAWMNM BiANOBIAHO 00 NONOXeHb «EBPOMNENCHKOI KOHBEHLUIT Npo 3axuct xpebeTHUX TBapuH, LU0
BMKOPUCTOBYIOTLCSI ANSI eKCepUMEHTarbHUX Ta iHWMX HaykoBux uinen» (Ctpacbypr, 1986). lMicns 3aBeplueHHs
eKCrMepuMeHTy Yy LWypiB BiA3Ha4anu ricToMopdonoriyHi 03HakvM niABULLEHHS (DYHKLiIOHANbHOT aKTUBHOCTI  SK
€K30KpUHHOI (36inbluyBanmca nnowa auuHyCiB i BUCOTa iXHBLOro enitenito, 3poctano sgepHo-uMTonna3matuyHe
CNiBBIOHOLWEHHSA E€K30KPWMHOLUMTIB, KiMbKICTb SAaepelb B sapax KiliTUH), Tak i eHAOKPUHHOI YacTMHWU MNigLWIyHKOBOI
3anosu (30inbLyBanuca po3mipu ocTpiBLiB JlTaHrepraHca Ta KinbKiCTb €HAOKPUHOUMTIB, WO MICTATbCS B OCTPIiBUSX). Y
nigaocnigHNX LWYypiB CnocTepirany 3HWXKEHHS BiQHOCHOI NIIOWi CTPOMM Ta CTPOMaribHO-NapeHXiMaTo3HOro iHaekcy
NigLWNyHKOBOI 3ano3n, a TakoX LUMPUHU MPOLUAPKiB MKYACTOYKOBOI | MiKaUUHYCHOI CMOMy4YHOI TKaHWHU B HiM.
3MEHLUEHHSA Macu CMony4yHoOi TKaHWMHM B 3armos3i MoXxe po3rnagatucs sK ofHa 3 03Hak akTusauil 1i dyHKUil,
noninweHHs1 oObMiHY pPeyYoBUH MiX auuMHycamu i MiABULLEHHS PEreHepaTtopHUX MOXIUBOCTEN. TakMM YMHOM,
[ofdaTkoBe BBEAEHHS MPodinakTUYHUX [03 METIOHIHY 3[40POBMM TBapuvHam CrpUSE MNOSBI YiTKO BUPaXKEHUX
MOPOMOriYHMX O3HAK NiABULLIEHHSA aKTUBHOCTI MiALWIMYHKOBOI 3arnosu.
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BeTyn

MigwnyHkoa 3anos3a (M3) BMKOHYE KOMMMEKC EK30KPUHHUX |  EHOOKPUHHUX  (PYHKUIA i
6esnocepeHbO BNNMBAE Ha NPOLECH TpaBMEHHsi, BCMOKTYBaHHs, MeTaboniamy i 4enOHYBaHHS NMOXUBHUX
PEYOBMH. Y OaHWM 4Yac B YCbOMY CBIiTi CMOCTEpiraeTbCs Mporpecytode 30inbLUEHHSA Pi3HUX XPOHIYHMX
3axsoptoBaHb [13. [na ycniwHoi 60poTbby 3 UMM 3aXBOPIOBAHHAMM NOTPIOEH KOMMNMNEKCHUIA Migxig siK Ha
eTani giarHoCTuUKK, Tak i ix NikyBaHHi Ta npodinaktukm (Xiao et al., 2016). OgHM 3 MeToAIB HOpManisauii
doigionoriyHnx goyHkuin M3 moxe GyTM 3acTOCYBaHHA CipKOBMICHMX CMOMYK, Mepll 3a BCE METIOHIHY —
He3aMiHHOI aMiHOKMCMNOTH, WO BXOAWTb OO0 cknagy depMeHTiB i Maimke Bcix TkaHuH (Geltink, Pearce,
2019).

Y knacu4Hiv npaui ®apbepa i MNonnepa nokasaHo, WO AoAaBaHHS METIOHIHY B paLioOH XxapyyBaHHS
niggocnigHMx TBapuH 3anobirae po3BMTKY Yy HUX MaHKpeaTuTy, iHOYKOBAHOIO €TiOHIHOM (aHTaroHiCTOM
meTioHiHy) (Farber, Popper, 1950). JocnigxeHHs |. Parsa et al. Ha kynbTypi knituH M3 wypis Bussunu,
WO MeTiOHIH € oboB'a3koBUM aAna AndepeHuialii ek3okpuHoumTiB 3ano3u (Parsa et al., 1970).
BiasHayeHo, WO HeBenuvka KinbKiCTb METIOHIHY, AodaHOro A0 KOpMYy, 34aTHa niaBuLLyBaTU CeKpeLito
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nigwnyHkoBoi aminasn (Hara et al.,, 1997). [HediuMt MeTIOHIHY MOXe BMMMBATU Ha PicT,
OndepeHLitoBaHHS i XXMTTE3QaTHICTb KNiTuH M3.

Y GinbwocTi HaykoBMX nyOnikauin HaBOAATbCA BIAOMOCTI MNpPO pe3ynbTaTh  KIiHIYHMX Ta
eKCnepumMeHTanbHUX OOCMiAKEHb BNAMBY METIOHIHY Ha cTaH 13 npu Tin uM iHWIA naTonorii, a Takox
€(EKTMBHOCTI MOro BUKOPUCTAHHA AN KOpeKLil Bxe HasiBHUX nopylieHb (Farber, Popper, 1950; Larsson
et al,, 2007). PasoMm 3 TuM, NWUTaHHS MPO 3aCTOCYBaHHA METIOHIHY Ha AOKNIHIYHWMX eTanax PO3BUTKY
natonorii 3ano3u abo y 3gopoBux ocib, sk 3acib npeaganTadii i NiABULWEHHA Ti CTIMKOCTI A0 Aii pi3HMX
HecnpuATNMBMX (aKTOPIB 30BHILUHLOIO CepeaoBuLLa, TakKUX $SIK: TOKCUYHI PEeYOBUHKU (B TOMY 4ucni
nikapcbKi Npenapatu), ankorosb, THOTIOHOMAMIHHA, BENUKA KiNbKICTb B paLlioHi XapyyBaHHS XUPHOT Xi Ta
iH., 3anULIaeTbcs Mano gocnimpkeHum. [1o TenepiliHboro Yacy 3anvilaeTbCs BiAKPUTUM NUTAHHSA Npo Te,
HaCKiNbKN BUPaXeHUM € edeKkT 3aCTOCyBaHHS METIOHIHY ANd NiABULLEHHS dYHKLiOHaNbLHOI aKTUBHOCTI
3popoBoi 3.

MeTa poboTtu — gocnigntn mopdonorivHi amiHm M3 gopocnux wWwypiB nicnst BBEAEHHS IM METIOHIHY i
OLiHNTM NEPCNEKTMBHICTb MOr0 BUKOPUCTAHHSA B SIKOCTI 3aco0y npeaganTauii 4O BNAMBY HECMPUATIIMBUX
¢haKkTopiB 30BHILLHLOIO CEpeaoBULLa.

O6'exkTn i MeTOAM AoCNioKEHHSA

HocnigpxeHHA npoBeeHO B BECHAHWUI Nepioa poKY Ha Lypax-camusx niHii Bictap Bikom 15 micauis.
Lypn 6ynu posgineHi Ha ggi rpynu (no 12 TBapwH y KOXHIil): | — koHTponbHa, Il — niggocnigHa. LWypw
KOHTpOrbHOI rpynu oTpumysanu 240—250 Mr MeTiOHIHY Ha 1 Kr Macu Tina, Skuii BXoAUB 40 CTaH4apTHOro
pauioHy xapdyBaHHs. [liggocnigHi wypwn oOTpyMmyBanu nepopanbHO [OAAaTKOBY [A03Y METIOHIHY 3
po3paxyHKky 250 mr Ha 1 kr macu Tina. TakuM YMHOM, CyMapHa KinbKiCTb METIOHIHY, SKy OTpuMMyBanmu
niggocnigHi TBapuHW, cknagana =500 mr/kr macu Tina. Taka go3a METIOHIHY MOXe po3rnagaTucsa sk
npoginakTMyHa, Tak SIKk BOHa He NpuU3BOAWTL OO0 CYTTEBOro MNiABULLEHHS MOro BMICTY B OpraHiaMmi i
BUHVKHEHHSI rOMouucTeiHeMii. Pasom 3 TUM, BOHa € OOCTATHbOK AN KOPEKLil MOXMIMBOro gediunty
aMiHOKMCNOTW B OpraHi3ami npu BMMAMBI Pi3HWX HECNPUATNMBUX (DAKTOPIB 30BHILLIHLOrO cepeaoBulla A0
3Ha4veHb idionoriyHoi HopMu. LLLo6 YHUKHYTU BUHUKHEHHSI CTPECY NPY NPUMYCOBOMY BBELEHHI TBApMHAM
MeTIOHiHy, npenapaTt BBOAUNN B DKy (CMPHY Macy) 3 BidyarbHUM KOHTPOMeM ii MOBHOro noigaHHs. LWypwu
KOHTPOSbHOI Fpynu OTpUMYBanuM aHanoriyHy nopito CUpHOi Macu ©6e3 MmeTioHiHy. TBapuHu obox rpyn
nepebyBany B YHihiKOBaHMX yMOBax YTPUMaHHSA 3i CTaHOApTHMM pauioOHOM XapyyBaHHS i BiNlbHUM
OOCTynoM [0 BOAW. TpuBamicTb eKkcrnepumeHTy cTaHoBuna 21 goby. Mo 3aBeplueHHi ekcnepuMeHTy
WypiB Aekanitysanu nig edgipHUM Hapko3oM. [ocnigpkeHHa npoBoAWNnM BIiAMOBIAHO OO0 HauioHaNbHUX
«CninbHUX €TUYHMX MPUHUMNIB eKCNepuMeEHTIB Ha TBapuHax» (YkpaiHa, 2001), ski y3romkyloTbcs 3
MOMOXEHHSIMWN «EBPONENCHKOI KOHBEHLT NPO 3axmMcT XpebeTHMX TBapwWH, WO BUKOPWUCTOBYHOTbLCA AN
eKcnepumeHTanbHUX Ta iHWKUX HaykoBux winen» (Ctpacbypr, 1986).

Bynu BMKOpUCTaHI FiCTOMOriYHI, MOPOMETPUYHI i CTAaTUCTUYHI MeToau pocnimpkeHHa. 3 T3
KOXXHOro wypa 6panu 5 3paskiB TKaHWHM, 3 AKX BUFOTOBIISNIN MCTOSONYHI NpenapaT 3a CTaHO4apTHO
MeToauKow: bikcyBanu B piauHi boyeHa, 3HeBOAHIOBanNuM B cnupTax 3pocTaloyoi KoHueHTpauii (Big 70 go
96°) i piokcaHi. OTpumaHi 3pasku 3anuBanu B napadiH. [MapadiHoBi 3pi3n, TOBLIMHOW 5-6 MKM,
BUIOTOBIISANN HA CaHHOMY MiKpOTOMi, chapbyBanu rematokcuniHom Bemepa i eosvHom. [Ang Bisyanisauii
eIeMeHTIB CMosly4YHOT TKAHNHM 3aCTOCOBYBanv METOAM OBO- i TPMKOMIPHOro 3abapBreHHst no BaH-i30Hy i
MaccoHy (XKypasnesa, 2013). 3 BukopucTaHHSAM UUGPOBOIT Kamepu MikponpenapaTtu doTorpadysanu Ha
mikpockoni «Nicon ECLIPSE E100» (AnoHis). MopdomeTpito 3aiicHioBanu 3a 4ONOMOroK KOMM'IOTEPHOI
nporpamn «lmage J».

Ha rictonoriyHmx 3pi3ax TkaHuHu 13 npoBoamMnu MopdoMeTpito Ti ek30- Ta eHOOKPMHHOIT YacTUHM.
Y €eK30KPWHHIA YacTWHI 3ano3u BUMIpoBanu giameTp i NioLwy nonepeyvyHoro nepepisy aumHycis, BUCOTY i
NnoLwly eK3oKpUHOUMTIB, iX agep i uuTonnasmu, nigpaxoByBanu KinbKiCTb sgepeup B sigpax
E€K30KPUHOLMTIB i CepefHI0 KiNbKICTb KMNiTUH B aumHyci. B eHOOKPUHHIN YacTuHi 3ano3u nigpaxoByBanmu
CEpeHIO KIMbKICTb NMaHKpeaTUYHUX OCTPIBLIB Ha oavHuLo nrowi (0,25 MM?) i KiNbKICTb €HO0KPUHOLUTIB,
BUMIpIOBanNu nnoLly i giameTp nonepevyHoro nepepisy OcTpiBLIB, BU3HAYanu LWiNbHICTb po3TallyBaHHSA
KNiTUH. MeTo4oM HaknagaHHs TOYKOBUX MOPCOMETPUYHUX CITOK BM3HA4yanu BiAHOCHY MMOLLYy eKk30- Ta
€HOOKPUHHOT YacTUHW, a TakoX CTpoMu B 3ano3i (AHko u gp., 2019; Adeyemi et al., 2010).

CraTuCTMYHMIn  aHani3  3A4ilNcHIoBaNM MeTodaMu  BapiauiiHOi  CTaTUCTUMKM 3@ OOMOMOrOH
koMmn'toTepHoi nporpammn Statistica 6.0. HopmanbHicTb po3snoginy uudpoBrMx MacusiB Nepesipsnu,
BUKOPUCTOBYHOUN KpuTepin MipcoHa. Mpu HasiBHOCTI HOpMaribHOro po3noginy, ANs OUiHKM CTaTUCTUYHOI
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3HAYyLWOCTi  BiOMIHHOCTEA MK CepedHiMM BenuMYMHaMKu  KOHTPOMbHOI Ta niggocnigHoi  rpyn
BMKOPUCTOBYBanu kputepin t CtetogeHTa. BigmiHHOCTI BBaxkanu goctosipHumu npu p < 0,05.

Pe3synbTaTtn Ta 06roBOpeHHsA

Ctpyktypa I3 wypiB, 9ki oTpMMyBanu MeTIOHIH, 30epirana disionoriuHy CTPykTypy i Aobpe
AndepeHuitoBanacb Ha eKk30- Ta eHOOKPUHHY YacTMHU. EK30KpMHHA YacTuHa CTaHoBMMa OCHOBHY Macy
3anosu i byna npegcraeneHa NPOToOKaMM i auuHycamu, WO Mann pisHOMaHiTHy bopMy: OKpyrny, oBasnbHY
abo nogoBxeHy. BHyTpilHA noBepxHs aumHyciB Gyna npeacTaBneHa ek30KpUHOLMTaMuM PisHOT hopmu.
LiuTonnasma knitTmH mana 4iTko BUpaXKeHy 3epHMUCTICTb. Aapo po3milyBanocs 6ins OCHOBW i MiCTWUO
agepus. AumHycu, ob'egHaHi B 4acTOYKM, 30BHI Oynm MOKPUTI CMOMYYHOTKAHWHHOK OBOMOHKOL.
EHOOKpPUHHA YacTMHa 3ariMarna He3HadHy NioLly TKaHWHW 3anosu (6nunsbko 2,7 %) i 6yna npeacraeneHa
ocTpiBUsSMM JlaHrepraHca, nepeBaXXHO OKPYTIoi i oBanbHOI hopmu (puc. 1).
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Puc. 1. MikpodhoTorpadcpis niawnyHkoBoi 3ano3u ulypa KOHTposnibHOI rpynu (A) i niapocnigHoi
rpynu nicna BnnvMBY MeTioHiHy (B): 1 — octpiBeup JlaHrepraHca; 2 — auuHyc; 3 — MixgonbkoBa
cnonyyHa TkaHuHa. ®apbyBaHHs 3a BaH lN3oHom. x200

Fig. 1. Photomicrograph of the rat pancreas of the control group (A) and of the experimental
group after exposure to methionine (B): 1 — Langerhans islet; 2 — acinus; 3 — interlobular connective
tissue. Van Gieson staining. x200

Y wypis, Aki oTpMMyBanu MeTiOHiH, nnowa aumHycis N3 6yna Ha 14 % (p < 0,05) Ginbwoto, HiX Y
KOHTPOMbHUX TBapuH. JocTtoBipHO Binbwoto (Ha 17 %) Byna Takox nnowa sgep ek3okpuHouuTis. Npu
LbOMY NrioLla camMux KMiTWH i iX uMTonnasmm iCTOTHO He 3MiHoBanacd. B pesynbTaTi NOKasHUK siaepHo-
uMTONNa3mMaTUYHOroO CniBBIOHOWEHHS Yy NigAOCNiAHMX LWypiB nepesBullyBaB Ha 12 % TakuMl NOKa3HUK
KOHTpOnbHOI rpynu. [inepTpodia agpa i 30iNblUeHHA S4epHO-LMTONNa3MaTUYHOrO ChiBBiAHOLLEHHSA
CBiguNTb, Mepll 3a Bce, Mpo NigBULWEHHS yHKUioHanbHOT akTuBHOCTI kniTuHu (Koda et al., 2006).
CepepHs BMCOTa eniTenito aunHyciB y nigaocnigHux TBapuH 6yna Ha 13 %, a KinbkicTb gaepelb B sgpax
ek3okpuHountiB — Ha 20 % Ginbwwmmm (p < 0,05), HiXX y KOHTponbHWMX (puc. 2, Tabn.). Ockinbkn 00
OCHOBHUX YHKLiI agepeub BigHocsaTb cuHTe3d pPHK, 3 skoi yTBoplotoTeest cyboamHuui pubocom,
BBaXaloTb, L0 Trinepnnasia sagepeub BKalye Ha MNiABULLEHHS  OINOKCMHTETUYHOI  aKTUBHOCTI
€K30KpMHOUUTIB. 30inbLUEHHS KiNbKOCTI sAepeLb B SApax MOXe TakoX CBIigYMTM NPO akTUBALLlo MPOLECiB
i3ioNnoriYHOT pereHepauii eK30KPUHOLIMTIB Ha BHYTPILLUHLOKITITUHHOMY piBHi (Boisvert et al., 2007).Takum
YMHOM, XapakTep i CTyMiHb BUPaXXEHOCTI 3MiH OOCNIMKEHNX MopdOMETpUYHMX NokasHukiB M3 nicng
BBEOEHHS METIOHIHY MOXe CBIiAYMTM NPO 3POCTaHHA aKTUBHOCTI il €K30KPUHHOT YaCTUHM.

Y eHOOKPWHHIN YacTuHi 13 wypiB, SKi OTpMMyBanM METIOHIH, Big3HA4YanM 4iTKO BUpPaXKeHy
TeHAeHUito 0o 36inblueHHs cepefHbOl KinbkoCTi ocTpiBuiB JlaHrepraHca (Ha 10 %), gocToBipHO OinbLuy
nrnowy nonepeYHoro nepepisy ocTpiBuiB (Ha 22 %) Ta ix giameTtpa (Ha 12 %). 3aranbHa KinbKiCTb
eHOoKpMHOUMTIB B OCTpiBLAX 6yno Ha 38 % GinbLoto (p < 0,05) B NopiBHAHHI 3 kKOHTponeM (Tabn.). Takui
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Xapaktep 3MiH MOP(POMETPUYHNX NMOKA3HMKIB MOXE CBIAYMTU NPO aKTUBALLil0 EHOOKPUHHOI YacTuHu M3y
TBaPWH Nicrsi BBEAEHHS iM METIOHIHY.

Puc. 2. MikpodhoTorpacpisi eK30KPUHHOI YaCTUHMU NiALWYHKOBOI 3a5i03M Lypa KOHTPOJIbLHOI rpynu
(A) i ninpocnigHoi rpynu nicns BNAMBY MeTiOHiHY (B): 1 — ek30KpMHOLMT, 2 — MibKauMHyCHa CrnonyyHa
TKaHWHa. 3abapBrneHHsi reMaToKCUIiHOM i eo3nHoM. x800

Fig. 2. Photomicrograph of the exocrine part of the rat pancreas of the control group (A) and of
the experimental group after exposure to methionine (B): 1 — exocrinocyte, 2 — interacinus connective
tissue. Hematoxylin and eosin staining. x800

PesynbTaty Hawmx gocnigXeHb nokasanw, Wo B TkaHwHi M3 niggocnigHux wypie nnowa cTpomu i
CTpOMarbHO-NapeHximaTo3Hui iHaekc 6ynm 4OCTOBIPHO MEHLUUMMU, HiXK Y KOHTPOSbHMX BiANOBIAHO Ha 14 i
19 %. WnpuHa npoLwapkiB Mibk4aCTOYKOBOI i MiXKaLWHYCHOI CMOMYYHOI TKaHWHKU Y UMX TBapuH Byna Takox
OOCTOBIPHO MEHLUOK BianoBigHO Ha 17 i 30 %. 3MeHLEHHs KiNbKOCTi CNONMYyYHOTKAHMHHUX €NEMEHTIB B
TKaHuHi 3 Moxe posrnsgaTtvca SK ogHa 3 03HaK akTmBauii 11 OYHKUIT | NiABULLIEHHS pereHepaTopHUX
MOXIMBOCTEW, @ TaKoX SIK OOWMH 3 BaXNMBWUX (pakTopiB, WO CNpUsiE NOMIMLEHHID OOMiHY PEYOBUH MiX
aumHycamum.

Y pocnigkeHHsIX psigy aBTopiB Oyno nokasaHo, wo cTpyktypa N3 wypis, ski nepebyBanu Ha gieTax
3 BMIiCTOM Big 2 00 4 % MeTIOHiHy, 3a3HaBana 3Ha4yHUX NaTomnoriYHMX 3MiH, @ caMe: crocTepirany BTparty
6asodinii ek3oKkpuHoLMTamMm, BaKyoni3auito LUMTOMNMasMu i MikHO3 s4ep y HYX, a TakoX AereHepauito i
BTPaTy OKPEMMX €eK30KpuHouuTiB. CTpyKTypa ocCTpiBuiB JlaHrepraHca, npu UpOMYy, iCTOTHMX 3MiH He
3a3HaBana. BigsHadeHo, wWo nowkomkeHHsA cTpykTypu M3 wypis, ski oTpumyBanu giety 3 4 % BMICTOM
METIOHiHY, 6ynu Oinbw BupaxeHnmn (Kaufman et al.,, 1960). L. Boquist npoBogMB [OCHigKEHHA Ha
XOM'sIKax, SIKUM LLOAHS NpoTarom 12 gHiB BHYTpilWHbOYepeBHO BBOAMB L-MeTioHiH y fosi 0,5 r/kr. MNpwu
BUKOPUCTaHHI MeTody CBIiTMOBOI Mikpockonii Oyno mnokasaHo, wo 4Yepe3 1 OeHb nicnsi BBEOEHHS
npenaparty cTpykTtypa 3 icToTHO He 3miHoBanacs. Yepes 2 gHi cnoctepiranica nue HeBenuki aMiHu B
OoKpeMux TBapuH. 3 4-ro OHS 3MiHW Bynu BUsBMeEHi y BinblOCTi XoM'skiB. BoHW Bupaxanucsa B HabyxaHHi
€K30KPUHOLUTIB i 3HMKEeHHI 6asodinil. 3 7-ro gHaA 3'aBunuca uutonnasmatuyHi Bakyoni i €03UHOMINbHI
Tina. 3MiHIOBanacs CTpyKTypa auuHYCiB, SIKi MOCTynoBO aTpodpyBanucs i 3amillyBanucs >KUPOBOH) i
BOIOKHUCTOI TKaHUHOW0. 3 10-ro gHs 6ynu BUABMEHi KNITUHW 3 BEMUKMMU sSiApamMu, B KITiITUHAX NpPOTOKIB
Oynu nepemiwaHi kenuxonodibHi kniTMHW, a B ocTpiBusax [13 3MeHWwyBanacsi KinbKicTb [(-KMiTUH.
EnektpoHHa Mikpockonis nokasamna, wo 3 4-ro [AHs chocTepiranacss BTpaTa BMNOpPsAKOBAHOIoO
po3TallyBaHHA eHAoMMNasMaTUYHOro PeTUKYnymMy 3 po3LUMPEHUMN LIMCTEPHAMM i 3MEHLUEHHSIM KiNbKOCTI
pubocom i rpaHyn 3MMoreHy B AesiKnx KniTMHax. Y MiTOXOHAPISAX crnocTepiranu 3MiHM KpUCT, iX HabyxaHHs
i mowkomKeHHs. B ek3okpuHouMTax 3'aBuMnMCcA uuTOonna3maTtuyHi Tina, B OCHOBHOMY hibpunspHoi
npupoau (Boquist, 1969).

OTpumaHo HOBI AaHi Npo Te, WO Ao4aTKOBE BBEAEHHSA METIOHIHY B paLioH XxapyyBaHHsI TBapuUH Mae
CTUMYIOYUIA BNAIMB HA MPOTEOSITUYHY aKTUBHICTb €K30KPUHHOI YacTuHu M3 (Beptunpaxos, ByTeHko,
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2013). Ha ocobnuBy yBary 3acrnyroBytoTb BiAOMOCTi NpO Te, WO BBEAEHHA METIOHIHY iHribye
nponidepadito i ranbmye KniTMHHUMA uukn pakoBux KnitTnH BxPC-3 i HPAC B kynbTypi knituH M3
(Benavides et al., 2014). Lle niaTBepa)xye BUCHOBOK psay aBTOpIB NPO Te, WO MigBULLEHHS CMOXUBAHHSA
METIOHIHY MOXE CMPUATU 3HKEHHIO pU3NKy po3BuTKY paky N3 (Larsson et al., 2007).

Pa3oM 3 TUM, He MOXHa He BiA3HaYUTU NEBHY HEOOHO3HAYHICTL pe3ynbTaTiB, OTPUMAHUX PISHUMUK
aBToOpamMu B [OOCHIAKEHHAX 3 MeTioHiHOM. Lle mMoxe OyTn noB's3aHO SK 3 BUKOPUCTaHHAM B
eKcnepumeHTax TBapwuH Pi3HOro BiKY, TaK i LUMPOKMM Aiana3oHOM BigMiHHOCTEN B A03yBaHHi i TpMBanocTi
BBEAEHHS] METIOHiHY, WO OOYMOBMIE [AOUIMNbHICTE NPOBEAEHHS MoAanbLUMX AOCNiMKEHb B AaHOMY
HanNpsAMKY 3 ypaxyBaHHAM X yHidikauil Ta getanisauii npoTokonis AoCNigKeHb.

Tabnuusa. MopdomeTpMUYHi NOKa3HMKK NiAWYHKOBOI 3ano3u (n = 12, M+ m)
Table. Morphometric parameters of the pancreas (n =12, M+ m)

[NokasHukn KoHTponbHa rpyna MigaocnigHa rpyna
EK30KpUHHa YacTuHa

BiaHocHa nnowa, % 732+17 76,715
HiameTp auuHyca, MKm 27,707 28,5+0,5
Mnowa aumHyca, MKm? 692 + 16 788 + 30*
BucoTa enitenis ayuHyca, MKM 11,2+0,2 12,6 £ 0,3
Mrowa, MKm?:

e EK30KpMHOLMTa 120,6 £ 2,5 126,3+ 5,1

e Agpa 17604 20,6 £ 0,9

e LMTONMA3MMU 103,0+ 2,6 105,7+4,5
ApnepHo-untonnasmaTtmyHe CniBBiAHOLLEHHS 0,170 = 0,003 0,191 + 0,004*
KinbkicTb sgepeupb B S4pi eK30KpuHoUUTa, LWT. 1,48 £ 0,05 1,78 + 0,05*
KinbKiCTb €K30KPUHOLUMTIB B aUMHYCI, LUT. 7,8+0,2 7,6+0,1

EH,D,OKpI/IHHa YacTnHa

BigHocHa nnowa, %

KinbkicTb octpiBuis (Ha 0,25 MM?), L. 029’8 f 8?0 029’; f 889
Mnowua ocTpisuiA, Mku? 9538 + 92 11621 + 182*
HiameTp ocTpiBuUS, MKM 938+29 1051 + 2 6%
KiJ_'lei(;Tb er,or(pMHou,MTiB B OCTpiBLi, . o 11é 8_+ 6 6 165 ’ +_1d g*
LI_|,|an|cgb PO3MiLLIEHHS €HOOKPUMHOUMTIB B OCTPIBL, 0,0130 + 0,0007 0,014 + 0,0008
LWT./MKM
CnonyyHa TKkaHuHa

BigHocHa nnowa, % 242+0,5 20,6 £ 0,9*
CTpomanbHO-napeHxiMaTo3HU iHOeKC 0,32 £ 0,05 0,26 £ 0,03*
LnprHa npoLuapkiB CnonyyHOT TKAHUHU, MKM

e MiXX4YacTO4KOBOI 3,81 10,32 3,15+0,31*

e MiXauMHyCHOI 0,96 + 0,02 0,67 +£0,01*

*p < 0,05 — 3Hayywicme 8idMiHHOCMeU y MOPIBHSIHHI 3 KOHMPOIIEM.
* p < 0,05 — significance of differences compared to control.

TakuMm YMHOM, HamMu BMUSBIEHO, WO AoAaTKOBE BBEOEHHS MpodiNakTUYHUX [03 METIOHIHY
(250 mr/kr) 3gopoBMM TBapuHaM MPUBOANTL OO0 MOSIBU YiTKO BUPaXKEHUX MOPEOdYHKLIOHANBbHUX O3HaK
NiABULLIEHHS aKTUBHOCTI €K30- i eHOOKPUHHOT YacTuHu 3. OaHun edekt moxe OyTn BUKOPUCTAHUIA He
TiNbKM ONa KOopekuil KMiHIYHO BUpakeHuX nopyweHb yHKUii M3, a 1 Ha QOoKNiHIYHMX eTanax po3BUTKY
natonorii abo y 340poBux ocib, Ak 3acib npeaganTauii i NiABULLEHHST CTIMKOCTI 3an03vM OO MOXMMBOTO
BMMMBY PI3HUX HECMNPUATIMBUX PaKTOPIB 30BHILLHLOrO cepeaosuwla. OTpuMaHi pesynbTatv MakTb He
TINbKM TeOopeTUYHe 3HA4YeHHd, a W NpPeAcTaBnAlTb TaKoX IHTepec Ans MNPakTUYHOI MeaULMHU fpu
BUPILLEHHI NUTaHb KOMMMEKCHOro NiKyBaHHS i NpodinakTnkm XpoHiuHMX 3axsoptoBaHb 13, nos'azaHux 3
HeJOCTaTHICTIO T doyHKUT.
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m FictomopdonorivyHi 3mMiHK NiALWNYHKOBOI 3an03u WypiB nNicnsa BBeAeHHS METiOHiHY
Histomorphological changes in the rat pancreas after methionine administration
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Histomorphological changes in the rat pancreas after methionine

administration
R.V. Yanko, M.l. Levashov, E.G. Chaka, S.L. Safonov

The effectiveness of using various methionine preparations for activating pancreatic function is ambiguous; the
reasons may include differences in dosage and duration of methionine administration. The question remains, in what
extent the methionine application is efficacious for increasing functional activity of a healthy pancreas. The aim of our
study was to investigate morphological changes in pancreas after prolonged administration of methionine. The
experiments were carried out on 24 males of Wistar rats at the age of 15 months. During 21 days, the experimental
animals received methionine at a daily dose of 250 mg/kg of body weight in addition to the standard diet. Histological
preparations were made from pancreatic tissue according to standard method. Morphometry was performed using
the computer program «lmage J». The rats were taken out of the experiment under ether anesthesia. The studies
were carried out in accordance with the provisions of the "European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes" (Strasbourg, 1986). Upon completion of the
experiment, histomorphological sings of an increase in functional activity were registered in both exocrine (enlarged
acini’'s areas and their epithelium height, higher nuclear-cytoplasmic ratio of exocrinocytes, and higher number of
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nucleoli in cell nuclei) and endocrine (enlarged sizes of the Langerhans islets and increased number of
endocrinocytes in the islets) parts of the rat pancreas. In the experimental rats, the relative area of the connective
tissue and the stromal-parenchyma index of the pancreas, as well as the width of the interlobular and interacinus
layers of connective tissue decreased. A decrease in the mass of connective tissue in the pancreas can be
considered as one of the signs of its function activation, an improvement in metabolism between acini, and an
increase in regenerative capabilities. Thus, additional administration of prophylactic doses of methionine to healthy
animals results in distinct morphological signs of increased pancreatic activity.

Key words: methionine, pancreas, morphometry.
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rMCTOMOp(bOHOFquCKMe U3MeHeHunsA nop,)Kenyp,quoﬁ Kene3bl KpbIC nocne

BBeAeHnsaA MeTUoOHMHa
P.B. AHko, M.U. lleBawos., E.I. Yaka, C.J1. CadhoHoB

O PeKTMBHOCTE MPUMEHEHNS Pa3NUYHbIX NpenapatoB METUOHWHa ANS akTuBauuMu (yHKUMK NOmKenyaoyHON
Xenesbl He SBNSETCA OAHO3HA4YHOW. B yucne npuumH moryT GbiTb pasnuuns B AO3MPOBKE W MPOAOIHKUTENbHOCTU
BBeAeHUs MeTMoHMHa. OcCTaeTcs OTKPbITbIM BOMPOC, HACKOMBbKO BbIPaXEHHbIM ABNSeTcs apdeKT npuMeHeHus
METUOHMHA ANSA MOBbILEHUS (PYHKLUMOHANbHOM aKTMBHOCTM 300POBON MOMKENyAOYHOW xenesbl. Hawewn uenbio
6bIno ncenegosaTe MOPONOrMYECKNE NU3MEHEHNS NOAXENYA0YHON Xenesbl Nocrne NpoaoiPKUTENLHOTO BBEAEHUS
METMOHMHA. JKCrnepuMeHTbl Obinn BbIMOMHEHbl Ha 24 Kpbicax-camuax nuHum Buctap 15-mecAyHoro BospacTta.
[MoAonbITHbIE XMBOTHbIE, B AOMOMHEHVWE K CTaHAapTHOMY PauMOHy MUTaHus, B TeyeHne 21 CyTOK exXefHEeBHO
nonyyanu MeTUOHWH B Ao3e 250 Mr/kr maccbl Tena. M3 TkaHun nogenygoyHoM xenesbl FOTOBUMW MMCTONOrnyeckme
npenapartbl Mo cTaH4apTHOM MeToauke. MopdoMeTpuio OCYLLECTBASANM C MOMOLLbIO KOMMbIOTEPHOW MNporpamMmbl
«Image J». BeiBOogunu kpbic 13 akcnepyMMeHTa nog, 3upHbeIM Hapko3oMm. MiccnegoBaHusa npoBoannM B COOTBETCTBUN
C nonoxeHnamn «EBPOMENCKON KOHBEHLUMM O 3aluTe MNO3BOHOYHBIX KUBOTHbIX, MWCMOMb3yemblX Ans
3KCMEepUMEHTAnbHbIX U Apyrux HaydHbix uUenen» (Ctpacbypr, 1986). Mo 3aBepLlieHMM 3IKCNEPUMEHTA Yy KpbIC
oTMeYanu rmcToMopdonorMyeckme Mpu3Hakn MOBbILWEHUS  (PYHKLMOHaNbHOW aKTMBHOCTM Kak 3K30KPUHHOW
(yBenunuvmBanucb nrnowjagb auuHycoB W BbICOTA WX 3nuTenus, BoO3pacTano sAaepHO-uMTonnasMaTnyeckoe
COOTHOLLEHME 3K3OKPMHOLIMTOB, KONMYECTBO SAPbLILLEK B SAPax KMNEeTOoK), Tak U SHOOKPWHHOM YacTy NOMKenyao4YHON
xenesbl (yBenmunmBanmcb pasmepbl OCTPOBKOB JlaHrepraHca U KONMYeCcTBO HaXOAALWMXCS B HUX SHAOKPUHOLMTOB). Y
NOJONbITHBIX KPbIC OTMEYanu CHWXKeHWEe OTHOCWMTENbHOW MoWwaan CTPOMbl U CTPOMarnbHO-NapeHXMMaTo3HOro
MHOEKCa MOOKENyoOYHON xenesbl, a Takke LUMPUHBbI MPOCNOEeK MEXO0NbKOBON N MEXALUHYCHOW COeaNHUTENBHON
TKaHW B Hel. YMeHbLUeHWe MacCbl COeOMHWUTENbHOW TKaHW B XKerne3e MOXeT paccmaTpuBaTbCs Kak OAWH U3
NMPU3HAKoB akTMBaumm eé yHKuMM, ynyyweHne obmeHa BelecTB Mexay auuHycamy W MOoBbILEHVE
pereHepaTopHbIX BO3MOXHOCTEN. Takum obpa3om, fonofnHUTeNbHOe BBeAeHMEe NpodUnakTUYeckmx 403 METUOHUHA
300pOBbIM XMBOTHbIM MPUBOAUT K MOSIBNIEHUIO YETKO BbIPaXEHHbIX MOPMONOrM4eckMx MpPU3HaKOB MOBbILLEHWS
aKTMBHOCTM NOMKENYO04YHON Xenesbl.

KnioueBble cnoBa: MEMmMUOHUH, nod;«enydo'-/Haﬂ JKernesa, MopghoMempusi.
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