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Ac. 1. ITunboB

XapkiBCpKill HalliOHaJIbHMVI MEAWYHUV YHIBEpCUTET
Kadenpa sayTpimntHboi megyyHy Ne3 Ta e HIOKPVHOJIOTIT

3HaueHHA BACHiHY Y 30BHIIIHIM TA
BHYTPIIIIHIN CEKPETOPHIN AIIABHOCTI

IIAIIIAYHKOBOI 32A03H

Hi,[[LLI}'IYHKOBa 3ano3a (I13) e ogauM 3 Hai16inbII 6ara-
TO(YHKI[iOHa/IbHMX OpraHiB TpaBHOI cucremu [1].
ITeit opran Mae CKIafiHy 6araTOKOMIOHEHTHY CUCTEMY
perysiunii cekpeToOpHOI aKTMBHOCTI, IIOB'sI3aHy 3 piBHEM
TOPMOHIB TPABHOTO TPAKTY Ta CTPYKTYPHUMN 3MiHAMM
TKaHVHM [I3. 30BHIIHBO- Ta BHYTPITHPOCEKPETOPHA
vyacTuuy 113 3HAXOHATHCS B TICHOMY B3a€MO3B'SI3KY i
BIUIMBAIOTb OffHA Ha OfHY B Ilpoljeci PpyHKIiOHyBaHHA
I13 B minomy. OTxKe, HegoCTaTHICTb OfHiel 3 pyHKIiN
MO>Ke IPU3BECTH O HEJOCTATHOCTI iHIIO1 [2,3]
3oBHimHbOCEKpeTOpHY ¢yHKUilo II3 ouinooTh 32
KiZIbKiCHUMM 1 AKICHMM CKIaJIoOM MiJIITYHKOBOIO COKY,
AKUII € HPORYKTOM alMHapHOI cekpenii ¢epMeHTiB i
IpPOTOKOBOI cekpenil. I1i mopyleHHa BUM3HAYarOThCA AK
30BHIIIIHbOCEKPETOPHA IIAHKpeaTMyHa HeJOCTaTHICTb.
Y xBopux Ha xponiunmit mankpearut (XII) HaitdacTimme
BIABIIAETHCA 30BHIIIHbOCEKPETOPHA HefocTaTHicTh 113,
3YMOBJIEHAa 3MEHIIEHHAM Macll €K30KPMHHOI IapeHXiMu
I13, sixa PyHKIIOHYE, YHACTIROK I aTpodii Ta Gibposy [4].
CekperopHa akTuBHicTh I13 Mae BaxuBe 3HaYEHHA
B TpaBJeHHi Ta romeocrasi rmokosn [5,6]. AHaromiu-
HUit Ta ¢isionoriyanii B3a€Mo3B'A30K 30BHILIHbO- Ta
BHYTpilIHbOCeKpeTOopHOI YacTuH 13 o6ymoBmoe pos-
BUTOK 30BHIIIHbOCEKPETOPHOI HeflocTaTHOCTI 113 mpn
LI [7]. 3a cy4acHUMM yABIEHHAMMU 30BHILTHbOCEKpe-
TOpPHA IAaHKPeaTM4IHa HeJOCTATHICTh y nanieHTis 3 I1]1
MAa€ BOX/IMBE K/TiHiYHE 3HAY€HHSA, OCKIIbKI MOXe CIIPU -
4YMHIOBATY HECHPUATIMBI KIiHIYHI HACTifKHU, iCTOTHO
HOTipLIYBaTy SAKICTb XXUTTS Ta YCKJIaJHIOBATH Hepebir
xBopobu [8]. ocmimkeHHsI OCTaHHIX pOKiB CBigyaTh,
mo npu 1]l yacToTa BUHMKHEHHS 30BHIIIHbOCEKPETOP-
Hoi HefocTaTHOCTI I13 pisHOrO CTymeHA TAXKKOCTI, 3a
pisHMMU ZaHMMM, KOTUBAETHCS Bif 15 K0 63% [9].
TopmonanbHO-MeTabomiuHi mopyumenHs npu L] mMo-
JKYTb IPU3BECTU O 3MiH IAapPaKpMHHUX afalTalliilHO-

Tpo(iYHNX BIVIMBIB iHCY/iHY J1 iHIIMX TOPMOHIB, a Ta-
KOXX HelIpOTpaHCMiTepiB Ha 30BHIlIHIO cekpelito 113, y
¢biHai AKX pO3BUBAETHCS 30BHIIIHBOCEKPETOPHA MTaH-
KpearrnyHa HegoctaTHicTh [10]. R. Chandra, R. A. Liddle
[11] noBigomunu mpo 38130k TpuBanocti I1]] 3i 36i1b-
IIeHHAM JIMOBipHOCTI po3BUTKY HefocTaTHOCTi I13. e
MiATBEPIPKEHO 11 IHIIMMM JOCTIIPKEHHAMMY, Y AKUX 3a-
3HaueHa KOpeAlid iHCY/iHOBOI HEOCTAaTHOCTI 3 TpH-
BAJTICTIO 3aXBOPIOBAHHA: y MALIEHTIB, AKi XBOPIIOTH Ha
XII noHap 4 poku, IOPYILY€ETHCA TOEPAHTHICTD /10 III0-
KO3M, 3a Takux o0cTaByuH y 40% XBOPUX PO3BUBAETLCS
L. Yepes 10—12 pokiB crnocTepiranocs 30inblIeHHS
KinbkicTs xBopux Ha L] 5o 90% [12,13]. BogHouac ixmi
aBTOPU 3aIepedyIoTh 110 3a/IeXXHICTD [14].

ITpu 111 2-ro tuny (1J[1-2) B maToreHesi 30BHILIHbO-
CeKpeTOpHOI MaHKpeaTnyHol HegocTaTHOCTI I13 6epyTh
y4acTb MeXaHi3MM, AKi € HacmifKoM MeTabomiYHOro
cungpomy. XII y noegnanni 3 oxxupinaam i IJ1-2 nepe-
Ba)XHO 3YCTPiYa€ThCA Y MALIEHTIB MONOAOIO BiKy, 3HU-
KY€ AKICTD XXUTTS, Ipale3JaTHICTh Ta BMMAara€ 3HaYHNX
MaTepia/JIbHUX BUTPAT Ha [JiaTHOCTUKY T JIIKYBaHHA.

Hepinko y xBopux Ha XII Bif3HauatoTh abpoMiHaIb-
He OXUPiHH:A, AKe CIIpUAE 3aTOCTPEHHI0O XPOHIYHOTO
3amazpHOro mpouecy B I3, BogHOUac 06TAXKYyeE Iepe-
6ir KOMOpOIIHUX 3aXBOPHOBaHb, YCKIAJHIOE i IOTip-
IIy€e pe3ynbTaTH JNiKyBaHHA. Bigomo, mo B cBiti 312
MJIH OCi6 CTpaXKIar0Th Ha OXXMPIHHS, sIKe 31e6inbIoro
CYIIPOBOJKYEThCA TillepilillifeMi€lo, aTepOCKIEPO3OM,
IO CIIPMSE PO3BUTKY >XMpoBoi iHGinbrpanii I13, man-
kpearuty ta IIJ1-2 [15]. Otxe, XIT npu LI/I-2 cipuyn-
HIOIOTh TilEpiHCYy/iHEMiA Ta iHCYIiHOPE3UCTEHTHICTD,
SIKi pO3BMBAIOTHCA BHACIINOK HaJIMIIKOBOI Macy Tina,
OXVPpiHHA, rinepriikemii Ta rinepninigemii [16]. Y xBo-
pUX Ha OXMpPiHHA 30inbLIYETbCA KiNbKicTh BiMbHUX
XUPHUX KUCTIOT, AKi HafxomaTs fo 113, BinbyBaershcs
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HaKONMYEeHHH JIMifiB ycepenuHi MaHKpeaTOLUTIB Ta
po3BuTOK crearosy I13 [17].

ITepe6ir XIT y 11% Bumapkis yckaagHioerbcs LI,
BOJHOYAC XBOPi 3 HAJIMIIKOBOK MAacOK Tija Biporif-
HO dacrime xBopitorp Ha XII [18]. 3asHaueHO BIUIMB
Biporiguux umHHUKIB ¢popmyBanna XII npu II]-2, ax
TO: HaJ/IMIIKOBOI MAacK Ti/la, OXKUPiHHA, TinepiHcyiHe-
Mmil Ta iHcyniHopesuctenTHOCTi (IP). Jani mocnimxeHp
CBiZf4aTh PO HAABHICTb AUCIiNifeMil IpU TOEFHAHOMY
nepe6biry XIT ta II]I-2 Ta ix 3B°A30K 3 iHIIMMU KOMIIO-
HeHTaMu MeTaboJiuHOoro cuHApomy [19].

CreuiamicTu Bif3HavaioTh matodisionoriqnmit 38 130k
LI i XTI, axwit nonArae B TicHOMY QpyHKIiOHa/lIbHOMY
MOENHAHHI eH/I0- Ta eK30KpMHHOI mapeHximu 113, 3men-
IeHH] ImikeMil npy 3aMicHiil ¢epMeHTHIN Tepamii Mi-
KPOKAIICy/IbOBAaHVMM IIaHKPEATUHOM, KOPEIALil CeKperil
iHCyniHY 3 KOHILIEHTpAlLli€l0 MaHKpeaTUIHNX PpepMeHTIiB
Y KpOBi, IOCUJIEHH] aHTiomaTii MiKpOLMPKYIATOPHUX
nopyutess npu XIT [4].

HagezeHo fjaHi 111070 0cO6IMBOCTEN KITiHIYHOTO mepe-
6iry I1]T Ha i XI1 ta kniHivHux BuasiB XIT Ha Tri 1]]]-2
3aJIe)XHO Bifi (eHOTHUIY, KOMM 30BHILIIHbOCEKPETOPHA
HepocTaTHIcTh II3 posBuBamaca 3Ha4YHO yacTillle y ma-
L[iEHTIB 3 HATMIPHOIO MaCOI0 Tina Ta OXXUpiHHAM [20].

KniHilucTy 3a3Ha4aloTh, 10 NeBHi IAHKM IaTOTeHesy
[I1-2 (oxcupaTUBHMIT CTpeC, eHpoTemianbHa AUCHYHK-
1isl, 3MiHM JIIJHOrO Ta UUTOKIHOBOTO CIEKTPY KPOBIi,
Koary/anig ta ¢ibpuHomni3) mos‘sa3aHi 3 GyHKUIIOHAIb-
HuM ctanom I13 [21].

Yepes Habpsik 113 Ta iHribyBanbHuil BIUIMB TPUIICK-
HY Ha IIPOAYKIIilo iHCY/IIHY pO3BMBAETHCA TPAH3UTOPHA
rinepriaikemis [22]. ITpu rinepincyninemii, 1110 € HacTiA-
KoM IP, y KXpoBi pOTAroM meBHOro 4acy BMICT IJIIOKO-
3U MiGTPUMYETbCA Y MeXXaX HOPMU 3a YMOBM 3[ATHOCTI
KIIITMH OCTPiBLIEBOTO allapaTy afleKBaTHO pearyBaTy Ha
rinepriaikemio. IIpote moctynansuuit ¢piopos I13 Ta sa-
najbHi i fereHepaTusHi sMiny npu XII copuYMHAIOTH
BUHMKHEHHA CEKPEeTOPHOI HEJOCTaTHOCTI, 3MEHIIYIOTh
KinbKicTb b-knituH ocTpiBuiB JlaHrepraHca, 3HUXKYIOTh
CEKpelilo IHCYIIiHY 3 OfA/IbIIUM POSBUTKOM IIOPYLIEH-
Hs TOJIEPaHTHOCTI fo rmtokosu Ta [1]1-2.

ITporpecyBanna XII cnpuumHIOE pO3BUTOK aTpodii
3a/I03MCTOI TKAaHUHMY, 3aMillleHHs KJTITUHHUX eJIeMEeHTiB
napenximu II3 cnonyuHoi TkanuHM, Gi6pos I13, saxuit
PO3BMBAEThCA Yepe3 HAKONMYEHHH KOJNAreHy Ta iHmmi
IPOTEIHM MTO3aKIITMHHOTO MaTpukcy [23]. Inentudika-
i BaX/MBUX perynsaTopis ¢ibposy I13 s3HauHO cnpu-
A/la pO3YMIiHHIO KJIITMHHOI Ta MOJIEKY/JSPHOI OCHOBU
jioro nmatoreHesy. BueHi 3BepHy/nIM yBary Ha y4acTb IaH-
KpeaTHYHVX 3ipuacTux Kiitus (pancreatic stellate cells,
PaSCs) a6o mankpearnuHux Miodi6bpo6acTis, y oMy
npoueci [24]. PaSCs cxnaparors 4% ycix xknitus I13 3p0-
POBOI IIOMVHM, 3a0e3edylouy CTPYKTYpy 6asambHol
MeMOpaHM Ta MiJIIUTYHKOBOrO emiTtenito [25]. ITpote mpn
po3Butky XII PaSC TpaHcOpMyHOTbCS B aKTUBOBaHUIT
a60 «MioibpobmacTHMI» CTaH, MPOJYKYIOUM KOJIareH
Ta iHIN OiIKM MO3aKJIITMHHOrO MATpPUKCY, SKi CIIpu-
4nHIOITH (Hibpo3s. [Iposamanphi unrokinu IL-1b, IL-6,
¢daxrop Hekposy nmyxmH-a (TNF-a) Ta okcnpaTvBHMI
cTpec crnpuATb akTupalii PaSCs Ta mpopykyBaHHIO
HIMU Ko/areHy Ta gpibponextuny [24]. ITpu XII yHacmi-

mok crifikoi aktuBanii PaSCs i mankpearnaHoro ¢pibposy
yepes HocTilHy crumysLito PaSCs npogibporennnmm
CTUMMY/IaMJ Ta IIOBTOPHIi €INi3ofy IOIIKOKEHHA TKa-
HuH [13 MoXXe pO3BUTHCS OpraHHA HENOCTATHICTD [25].
CrpykrypHi Ta ¢yHkuionanpHi smian I13 MoxyTb Bif-
OyBaTuCs BHACII[IOK aTePOCK/IEPOTUIHUX IOLUIKO/PKEHb.
CynuHHI ypa’keHHA aTepOCK/IePOTUYHOIO ITOXOIKEeHH
B ocTpiBUAx II3 cIpuYMHIOIOTH 3MEHINEHHA LMPKY-
nAnil KpoBi, PO3BUTOK TiMoOKcil 31 3HMXKEHHAM (PyHK-
uirt b-xmituH. OcTpiBLi 3a3HAIOTH CTPYKTYPHUX 3MiH,
IO CYNPOBOIKYETHCA MOABOIO TianiHO3a Ta BTPATOIO
b-xmitun. D. Rosso et al. [26] 3BepHymu yBary Ha mo-
TOBILeHH:A Ta cTeHOo3 apTepion I13, ske cnocrepiranocs
y 87,5% xBopux Ha II]I, ypaxxeHHsa ocrpiBuiB JIaHrep-
ranca —y 50%.

3a noBigomnenHsam L. Gulloet al. [27], xBopi Ha XII
MaIOTb Oi/IbII YacTi YPaKeHHsA CeplLieBO-CYAUHHOL CuC-
TeM. BueHi BUC/IOBUIN IIPUITYILEHHA O[O MOXX/IMBOC-
Ti XII cipuATy pO3BUTKY TaKUX ypaXkeHb. [leski apTopu
OB SI3YI0Tb CeplLieBO-CYAMHHI MOfAiT i3 30BHIITHbOCEKpe-
TOpHOI0 HefocTaTtHicTio [13 [28].

CreniamicTy 3a3HavaloTh posb ypakeHH: 113 3 ogHoO-
YaCHOIO ITaTOJIOTI€I0 MEYiHKM Ta >)KOBUOBMBITHMX II/IAXIB
y nmarorenesi I1]]. Ileuinka 6epe y4acTb y migTpUMaHHI
BYIJIEBOJHOTO TOMEOCTA3y, IO BU3HAYAE ii y9acTh y pO3-
BUTKY IP i momomarae 3po3ymiTu MexaHi3sMy pO3BUTKY
HeasIKOronbHOI XupoBoi xBopobu nevinku (HAKXIT)
npu I1]T, 3 ogHOrO 60KY, a 3 iHIIOro — possutok LIJI mpu
HAJKXII. Matoun cIijibHi TaHKM IaTOTeHe3y, 3a3Haye-
Hi 3aXBOpIOBaHHSA MOXYTb BOJHOYAC OYTH UMHHIKOM
pusuky po3Butky opguH ogHoro. IIJT i HAJKXII Bsa-
€MOpiI0Th Yepe3 crenudivHi JaHKM IaTOreHe3y, IpoTe
He3pOo3yMijia IOCIiOBHICTh acOLiaTMBHUX MEXaHi3MiB,
Majno BuBueHa npobrnema HAJKXII y xBopux Ha IIJI.
[IpunyckawoTh, 10 HagMipHE HAKONMYEHHS BiJIBHMUX
JKMPHUX KUCTIOT i TPUITLIEPU/IB IIPU CTEATO3i MEIiHKI
npu HAJKXII npusBoguTh [0 MOIIKOKEHHSA CUTHAb-
HUX LIAXIB iHCyniHy — possButky IP i, orxe, no mo-
PYyLIEHHS MeTaboMi3My, 110 € IPUIMHOK po3BUTKY LI]]
[29]. HAJKXII omHOYacHO 3 iHIIMMM YMHHUKAMU PU-
3uKky (oxupinHaM, nepucepuunon IP, merabomivHuM
CHH[IPOMOM) MO)Ke OyTU IpeayKTopoM po3ButKy IJI.
Bopnouac nepudepnyna IP sanyckae npouecu Hajmi-
KOBOT'O CMHTE3Y I aKyMY/IALil BITbHUX XXUPHUX KUCIOT
y TETIATOLUTAX i CTBOPIOE YMOBU I/ PO3BUTKY CT€AaTO3Y
MIEeYiHKM, 2 «KJPHa» MIeYiHKa CTA€ BPA3IMBOIO 10 OKCU-
HBATUBHOTO CTPECY, IIMOTOKCMYHOCTI TOLIO, IO COIPUYN-
HIO€ TTOLIKOIKEHH I'ellaTOLMTIB, 3amaieHHs Ta Gpiopo3s
[30].

Omxe, posButky L1]] cripusie crearos mediHku Ta cTe-
aTorenaTuTt. [lalieHTy 3 HeaJKOroJIbHUM CTeaTorenaTy-
toM i II]T 6inbII CXWIBHI O PUSUKY PO3BUTKY (ibpo-
3y, SIKWIT 3a3Ha4al0Th NpubmsHo y 50% Bunaakis [31].
[IpoBeneHi pocnmimxeHHa nmokaszany, mo 1IJI-2 € He3a-
JIEKHMM YMHHUKOM PU3MKY BMHMKHEHHA Ta IIPOrpecy-
BaHHA (iOpo3y Ta MmifBUIIEHO] CMEPTHOCTI MAIli€HTIB 3
HAJKXIT [32, 33]. [IpoTe HemogaBHO HMpPEAMETOM JIO-
CIKeHb CTajna IifIUTYHKOBA XVMpoBa iHpimbprparis.
Bigomi poboTH, AKi ZOBeny, 10 HeaKOTroNIbHa >KMPOBa
xBopoba mipmnynkosoi 3ano3u (HAXKXII3) mae maro-
reHeTVYHe 3Ha4eHHs B po3BUTKY LIJI-2 [34].
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Ha BifMiHy Bij Ne4iHKM, e HAKOIIMYEHHA TPUIJille-
punis Bi,lI6YBa€TbCH 30e61IbIIOr0 BCEpeNUHI KIITUHI,
crearo3 13 HakomMYyeTbCs B TKAHMHAX i MPU3BOAUTD
IO 36iIblIeHHS KiMbKOCTI agumouutis [35]. 3HaueHHSA
BHYTPIIIHbOKIITMHHUX a00 NMO3aKITMHHUX TpPUIIiLie-
pUziB He MOBENEHO, IPOTe BHY TPIIIHbOKIITUHHI JIiMign
MOXXYTb CIPUYMHNUTH TIIOTOKCUYHICTb, OTXK€ IOIIKO-
IPKEHHs OCTpiBLeBMX ab0 auyHapHux kaitud I13. Yera-
HOBJIEHI MeXaHi3MM, SKi MOXXYTb IPU3BECTU 0 HAKOIIN-
4yeHHA >Kupy B I13: sarn6enp alMHApHUX KITUH 4depe3
pisHi npuunuu (BipycHi iHdex1il, 3710BXMBaHHA aJIKO-
rosieM, 3aXBOPIOBAHHsI M€YiHKM) | HAKOIIMYEHHsI XUDY,
oB’s13aHe 3 OXXupiHHaMm i [I]]-2.

ExcneprMeHTaIbHUMU JOCTIIKEHHAMMN MigTBEPIKe-
HO, 110 HaBaXIMBIIIMM YMHHUKOM PU3UKY PO3BUTKY
HAJKXII3 € oxupinus [36]. Iloganpuii gocmifkeHHs
Ha IONy/IALIAX IIOHA[, 1THC. MalieHTiB BUABUIN, 11O BiK,
40JIOBiYa CTaTh, apTepianbHa rilepTeHsid, AUCIiifeMid,
CIOKMBAHHA aJIKOTOJII0, AKTUBHICTD JIillasy 3 HU3BKOIO
CHPOBATKOIO € YMHHMKAMU pusuKy posButky HAYKXII3
[37]. V poborax ocTaHHIX POKiB 6Y/I0 BUSBIEHO, 110 ic-
IAHIi Ta €BPOIENLi 3a3HAIOTh BUILOTO PUSUKY PO3BU-
TKy iHQinprpauii [13 nporu appoamepuxanuis. e gano
IificTaBy BUCTOBATY IPUIIYIEHHA O[O0 €THIYHOI IIpu-
HAJIEeXHOCTI AK HE3aJe)KHOTO YMHHMKA PUSUKY PO3BU-
TKY MaHKpeaTUYIHOro cTearosy [38]. Y Bumapxy adpoa-
MepPUKaHLiB BUsHa4YnTy [P MOXXHA mI1X0M BUMipIOBaH-
Hs ¢paxkuii I13, mpore 11eif TOKa3HMK He BU3HAYAETHCA 3
TAKOI0 )X TOYHICTIO /11 TaTHOaMepuKaHuiB [39]. Yee ue
Jla€ TificTaBy [/ MOAa/IbIINX JOC/TiIPKEHD.

Ockinbkn octpisni 113 MaoTh NpoBifHe 3HaUeHHS B
MeTabo/i3Mi I/II0KO3M, BYeHi HaMaraloTbCs 3 CYBaTH,
YU € NAHKPEATNYHMII CT€aTO3 YMHHIKOM pu3uKy LIJI-2.
HocnifyxeHHA in vitro Ha TBapMHAaxX IIOKa3ajy, 10 PoO3-
ButKy HAJKXII3 Moxe cnpuatyu P-KIiTHHHA IiIOTOK-
CMYHICTD i /Ii0AnonTo3 3 MOa/IbIIO0 BTPATO PYHKII
[40]. IIpoTe BigoMOCTi IIOA0 KTiHIYHNX JOCTII>KEHb 10-
CUTDb CyTIepeY/INBi.

Ha migcrasi ganux MPT i TecTiB Ha ToNepaHTHICTb
IO ITIIOKO3Y BUABJIEHO HEraTMBHY KOPEJIALI0 MaHKpea-
TUYHOTO XXUPY 3 TapaMeTpamy GyHKLiI B-KIiTHH B 0Ci6
6e3 pmiabety [41]. Inmi BYeH] BUABMIN TaKi X 3B'A3KM Y
Hal[ieHTIB 3 MOpPYIIEHNM MeTabomisMoM IIoKo3u [42].
3oscim HegaHOo C. Della Corte et al. [43] mokasanu mo-
SUTUBHY Kopensaniro Mix HagsHicTio HAJKXII3 i pesnc-
TeHTHICTIO 10 iHCyiny y fiTeit. Pasom 3 TuM fgBa focri-
IPKE€HHA, NPOBEJeHI 3 BUKOPUCTAaHHAM TillepITliKeMid-
HOTO TeCTY, He BUABIIN HisIKOTO 3B’3KY MiX KilbKiCTIO
xupy I13 i pyHkuieto B-KIiTVH y Nalli€HTiB 3 IOPYILIEH-
HAM MeTa0o0/mi3My ITII0K03M [44]. MOXIMBO IPUITYCTUTH
BUHUKHEHHS [[UX PO3ODKHOCTElT Yepe3 BUKOPUCTAHHS
pisHMX MeTOAiB oninku cTany I13.

Ille 6inbI HeomHO3HAYHMMM OYy/IU HaHi MOBHOMACII-
TabHMX gocmimkens IIJ1-2. Tak, M. E. Tushuizen et al.
[41] He BUABM/IM KOZHOTO 3B’513KY MK ITAHKPEATNIHNIM
XUpoM i pucdynkuiero B-xmitun y nauienris 3 L. Ile
MOXK€ BKa3yBaTM Ha Te, 1[0 NPUYMHOIO IIOfIajIbILIOTO
HOpyIeHHs P-KIiTHH micias BuHukHeHHA 1[]1-2 € inmi
yyHHUKN. [Ipore 1. Lingvay et al. [45] BuaBwam y mami-
€HTiB 3 II]I-2 6inbI BUCOKMIT BMICT xupy B 113, mpoTtn
marfienTiB 6e3 L[1]]-2.

Y. Saisho et al. [46], BuxopucroByIOUM [faHi
KoMIT1oTepHoi Tomorpadii 1 721 manjienrta 6e3 IJ-2 i
165 nanienta 3 IIJ1-2, cnocrepirany, o piBeHb XUpYy B
I13 He 6yB 3HauHO 36imbIenuit y rpyni 3 1IJ1-2. Hessa-
>Ka1o4y Ha 36i/IblIeHHA iHTepecy 1o i€l mpobiem, B 10-
CTYIIHIV TiTepaTypi MM 3HAMIIIN NUIle OFHE IT ATUPiYHe
peTpOCIIeKTBHe KOTOPTHE HOC/IiI>)KeHH:A IaHKpeaTud-
Horo creatosy npu 11]]-2, nposenene H. Yamazaki et al.
[47]. 3a BizOMOCTSIMU BUEHMX, TAHKPEATUYHUI CTEaTO3
Ha BUXiZHOMY piBHi OyB II0B’s13aHII1 31 361NbIIEHHM 3a-
xsoproBaHocTi Ha 11]I-2 npu ogHOdakTOpHOMY aHaIisi.
ITpote acouianis sHMK/IA MiC/Is KOPUTYBAaHHA Ha IOTEH-
LilfiHi YMHHUKU: BiK, CTaTh, iHIeKC MaCH Tija, ATOJIOTisA
MeYiHKM Ta CHOXXMBAaHHS ankoromio. lle cBiguuTsp, 1mo
crearos I13, iMOBipHO, He € He3a/IeXKHUM YMHHUKOM PU-
suxy pna HJI-2. Bigsrauumo, 1110 1e JOCTi/PKEeHH Majlo
Hesiki 0OOMeXXeHHsI: MMo-Iiepliie, He MifATBePKEHO OTpH-
MaHi NpM AOCTIKEHHi [aHi iHIMUMM FKOCTiKEHHAMUI
y THONynALiAX, BiAMIHHUX Bifi HaceneHHA fmomii; mo-
Apyre, yYacHMKaMMU JOCHIiKeHHs Oymm ocobu cepen-
Hboro Biky (51 + 9,8 pokiB), a Iepiof; crocTepexxeHHs
0yB BiTHOCHO KOPOTKMM - 5 pokiB. OT)Ke, CTaTUCTUYHA
HOTY)KHICTb JOCTII>KeHHs 6y/Ia HEOCTATHBOIO /IS BYI-
AIBJIEHHA acoLiallil y Wil MigTPyIIi 3 BiTHOCHO HU3bKIM
piBHeM pusuky. ToMy HomaTKoBi JOCTiIXeHHs 3 611bII
TPUBAJIMM CIOCTEPEXEHHAM B iHIINMX €THIYHUX TpyHax
3aC/IyTOBYIOTh MiATBEPIKEHHA KIiHiYHOI 3HAYYIIOCTi
HAKXII3 npu L1 ]I-2.

R. Catanzaro et al. [48] npencraBunu rinores3n muc-
¢byHkuii B-KITUH NIpy DaHKpeaTUYHOMY cTearosi: 1)
HifiBUIeHa KiIIbKICTb Tpurminepupis y p-xmitunax I13
MOXK€ CHPUYMHUTM IX AMCQYHKIII0, 3a Takol yMOBU
JIMOBipHO, IIbOMY Oyfie CIpUATM MeXaHi3M JIIIOTOK-
CUMYHOCTI, TPUHAJIMHI, Y TAILliEHTIB 3 y>Ke 0CTabIeHnM
MeTab0/Ii3MOM ITIIOKO3M; 2) HeraTMBHA apaKpMHHA [is
agunonutiB Ha P-xmituay; 3) HAXKXII3 i [111-2 € Ha-
CIiIKOM OXXUPiHHA. BinbliicTh aBTOpIB MiZTPUMYIOTDH
OCTaHHIO Teopilo, ajie MpobjeMa BYMarae MmpoBeleHH:
MOJja/IbIIMX JJOCTi/IKEHD.

OcTaHHIM 4YacoM BiJJ3HAYa€TbCs iHTepec LIONO 3Ha-
YEHHA a[IUIIOKIHIB y POSBUTKY Ta NPOTPECyBaHHI IOEN-
Hanoi narosnorii XTI, ITMI-2 Ta o>xupiHHA.

Bacnin € HOBUM afiMNIOLUTOKIHOM 3 IPYIIM CepIiHiB,
A4 AKUX BJIACTVBUM € 3MEHIIEHH: IIPOTea3Hol aKTUB-
HOCTI, y4acThb Y MeTabomi3Mi Ta TpaHCIOPTi TOPMOHIB,
IIPUTHiYeHH 3ala/IbHOTO KacKasly, pery/nsllid sTOpTaH-
Hs KpoBi Ta aHrioreHesy [49]. Cekpellito BacliHy BU-
AIBJIEHO B HIKipi, rimoramzamMyci, medinui, octpisusax I13,
HUTyHKY [50].

Bacnin ynepme ifeHTn¢ikyBam B OrpAgHMX INYPpiB.
Bin 3Ha4yHO MOJINIIYBaB TONEPAHTHICTh [O ITIOKO3M Ta
YYTIMBICTD O iHCY/IIHY Y TBapUH 3 OXVPIiHHAM, CIIpU-
YYHEHVM Ji€TO0, Ta 6y/I0 BIC/IOB/ICHO IPUITYILEHHS, 110
BaCIliH Mae MOTEHLiHY iHCymiH-ceHcuOinisaniiny miro
[51]. Y migmocnimuyx TBapyH micnA iH eKuii Bacminy 3HM-
JKYBaBCs piBeHb ITTIOKO3Y YIPOROBX 6 fHIB i moHap [52].

Excmpecisa MPHK Bacniny 6yna BusiBleHa B KIiTMHAX
BicIepanbHOL Ta MifIIKipHOL XMPOBOI TKAHVHM JIIOIM-
uu [53]. HemomaBHi ZOCTiIKeHHS TaKOXK BUABUIIY, IO
€KCIIpeCis TeHiB BACIiHY B JXMPOBiil TKaHMHI JIIONVHNI
Ta piBeHb BAaCIIiHY, L0 LMPKYIIOE, OyIM IO3UTUBHO
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IIOB’s13aHi i3 3aXBOPIOBAHHAMM, SIKi CIIPUYMHEHI OXI-
pinnam i IIJI-2 [54]. Kpim Toro, BKasyerbcs, 10 BacIiH
Ma€ IeBHEe 3HaY€HH:A B aIUIIOIHCY/APHIN OCi Ta MOXe
OyTu moB’s3aHMIl i3 pesuCTeHTHiCTIO o iHCymiHY B
oci6 3 oxMpiHHAM, 30KpeMa manieHTtiB 3 IJJI-2https://
www.ncbi.nlm.nih.gov/pmc/articles/ PMC3986225/ -
pone.0094763-Tanl. Buxopsuu 3 11p0ro, 3po6ieHo mpu-
IyILIeHHs IOAO Y4acTi BaCliHy B MeTabo0/IisMi IIII0OKO3K
Ta po3ButKy LJJI-2 y mopunn [55].

Byno BUsB/IEHO, [0 KOHIEHTPallid BacIiHy 3611bmry-
€THbCs 3 BiKOM He3a/e)KHO Bif CTaTi Ta IO3UTUBHO KO-
pemoe 3 IP. CepenHiit piBeHb Bacminy (Hr/mi) B KpoBi y
Bili 19—35 pokis cranosutsb 1,01 + 2,25, y Binii 36—50
pokiB — 1,67 + 2,95, y Binti 51—65 pokiB — 2,05 + 3,46,y
Bili 66—80 pokis — 2,40 + 3,06. ITpn oxupinni ta IT]1-2
piBeHb BaCHiHy iCTOTHO HiBULYETHCA, IPUIOMY CTY-
MiHb IILOTO ITiABUIIIEHHS 3a/eXXKUTh Bifl TAXKKOCTI MeTa-
6omiyHOro posmany ta crymess IP [56].

ITpore BmnuB Bacminy Ha ¢yHkuito P-xmitun I13 i
IIOB’sA3aHi 3 M MeXaHi3MU [0 KiHIlS He BUBYEHI.

Bigomo, mjo IP i gucdynkuis ocrpiBreBux P-KaiTnH
€ ocHOBHMMU mnarodisionoriunnmmu osHakamu IJJI-2.
OcrTpiBLeBi f-KMiTHHY BUKOHYIOTb NOABIHY QYHKIIi0
B perynAuil piBHA INIOKO3K B KPOBi: BOHM CEKPETYIOTh
iHcyniH i ogHOYacHO iHCY/MIH perynoe ix GyHKIiOHY-
BaHHA. PocpopumoBanHa Tupo3uHy IRS-2, siK ocHO-
BHOTO PeryisaTopa CUTHa/IbHOIO IIJIAXY IHCY/IiHY, MOXe
aKTUBYBATY CUTHAJIbHUI MIIAX PpochaTUAVIiHO3UTON-
3-kinasu/mporeinkinasu B (PI3K/Akt). ITorim Akt
perymioe akTuBalilo 6aratbox CyOcTpaTiB i crpuse
3pocTaHHIO i mpomidepanil KIITMH LUIAXY aKTHBAaLil
mTOR-curnanproro wsixy [57]. OTxe, 6yab-ski me-
pelKoAM Ha IUIAXY nepefiadi curHanis incyniny PI3K/
Akt npussenyTs 1o IP ocTpiBuiB P-KmiTHH i 3HMKeH-
HA ¢yHKuUii B-xrituna. Kpim roro, TpuBana akTuBanis
MPMA Moxe akTMBYBaTu 3anexxHy p70S6K HeraTus-
HOTO 3BOPOTHOTO 3B’SI3KY, L0 IPU3BOJUTDH [O 30i/1b-
menHs pocdopunoBanHsa cepuny IRS i smeHIIeHHs
perymoBanus PI3K/Akt, sikmit 6epe y4yacTp y pesuc-
TEHTHOCTI ji0 iHcyminy [ 58].

BigoMo mpo maTtoreHeTWYHe 3HaY€HH: 3allajieHHA Y
BuHyKHeHHi IJ]1-2: ¢paxTopy 3amaneHHs IPUCKOPIOIOTH
nporpec IP. HemopasHi focmigXeHHA TOKasay, o 3a-
MajIeHHs OCTPiBIiB NTaTOI€HEeTMYHO CIPUYMHIOIOTL He-
mocTaTHICTD P-Kaitun mpu I]I-2.

Kpim Toro, NF-kB € k11040BMM perynaTopoM aKkTu-
Ballii Ta BUHMKHEHHA XPOHIYHOI 3allajJIbHOI BifIOBiAi
[59]. AktuBanis NF-kB € KI1040BO0 IIOfIi€I0 B I1aTore-
Hesi fiabeTy Ta MOB’A3aHMX 3 HUM YCKJIa/HEHb, BOHO-
Yac 3aMMIIAIYNMCh BHYTPIIIHbOK/ITITUMHHOK MIIIEHHIO
I rinepriikemii Ta rineprninigemii, pochopunroBaHHS
inribiropa IkB [60], OCHOBHUM peryl1ATOPHMM €TaroM
aktuBauii NF-kB. Kinasa IkB (IKK) mae BupimanpHy
poinb y pocopunipysanHi inribipysanbroro kB (IkBs).

Bopnouac IKK € ceprHOBOIO KiHa3010 penenTopa incyri-
Hy 11 IRS1, siki MOXXYTb akTUBYBaTy pocopuipyBaHHA
IRS1-Ser307 ta npusBoputu fo IP. JocnimkeHHsa noka-
3a, 1o rajnpMyBaHHA aktuBHOCTI IKKP Moxe moin-
IINUTY Pe3UCTEHTHICTD Jo iHCYiny [61].

3a maHMMU JiTepaTypu BaclliH Ma€ IPOTU3aMalbHy
[i0, MOXe mpurHidvyBatu aktusanino NF-xB, omoce-
peaKOBaHy MpPO3aNaabHUMM LUTOKIHAMMY, 3aXUILAYN
€HZIOTeTia/IbHI KIITYHY CY[VH YHACTiIOK IIPUTHIY€HHA
3araseHHs [62].

Liu S et al. [63] nmpoBenn excrepuMeHTaNbHe AOCITi-
JPKEHHA BIUIMBY BacIliHy Ha CUTHAJIbHUI IIUIAX iHCY/iHY
IRS/PI3K/Akt i samanbuuit curHanpHmii uvisax NF-kB
3 MeTolo NojinmeHHs QyHKIiI cekpenii B-xmitnn I13,
PE3UCTEHTHOCT] [0 iHCYiHYy Ta 3MEHIIEHH: 3alajieH-
HA ocTpiBuiB JlaHrepranca. BueHi BuMABMIM, IO Bac-
IiH MOXKe IOC/Iab/II0BaTy Pe3VCTEHTHICT O iHCYIiHY
ocTpiBIeBUX [B-KITMH 3a [OIOMOIOI CUTHAJIbHOTO
wsaxy iHcyniny IRS-2/PI3K/Akt/mTOR/p70S6K i mpu-
rHiuyBary 3ananeHHsa P-xmitvH 113 depes curHanabHWMI
max NF-kB, saxumaioun B-KIiTHHU Bif YIIKOZKEHHA
Ta nomimuyloun ¢yHKuii B-xmiTuH. Bueni BuaBuny, 1o
BacHiH CTUMY/IOE (YHKII0 ceKpellii IaHKpeaTHYHMX
B-xiiTu yepes nuLax samanbHoro curHany NF-kB. Kpim
TOTO, TECT Ha TiNepINiKeMilo BIUABUB, 10 BACIIiH 3HAYHO
HOMNIIyBaB QYHKIi0 OCTpiBLEBUX P-KITUH Yy IypiB,
AKI OTpMMYBalM PaLiOH 3 BUCOKMM BMICTOM XKUPY.
OTxe, KpiM NOMINIIEHHs YyTANMBOCTI [0 iHCYIiHY, Bac-
IiH TaKOX IOJIIINIYE CEKPELiI0 iHCY/IiHYy OCTPiBLIEBUX
B-KmiTuH.

Y3aranpHIOOUYM, MOXXHA CTBEPIPKYBATH, IO PE3YIIb-
TaTy LbOTO JOCTIJPKEHHS CTaIM €KCIePUMMEHTa/IbHO
OCHOBOIO JI/I TIOfIa/IbIOTO BMBYEHHA BaCIiHy AK IIO-
TEHIIIIIHOTO IHCY/TiH-CeHCUOIII3yBaIbHOIO Ta IPOTH3A-
IaJIBHOTO 3ac00Y 1A OCTPIBLEBUX [B-KTiTHH.

BucnoBok.

Humni Bifj3HaueHO 3pocTaHHSA 3aXBOPIOBAHOCTI Ha XPO-
HIYHMII TAHKPEATUT, a TAKOXK JIOTO TKKi YCK/IaJHEHHA,
HepifIKO TOB’sI3aHi 3 IHCYIHOPE3NCTEeHTHICTIO, TillepiH-
Cy/liHeMi€l0, MOPYIIEHHAM TOJIEPAHTHOCTI /IO ITTIOKO3M
Ta LyKpoBMM piabetoMm 2 Tumy. BogHowac oxupiHHs,
AUCTiNigeMiad CIpUAIOTb HOPYLIEHHI0 (YHKIiN min-
HITYyHKOBOI 3anosu. IIpoTe, muTaHHA KOMOPOIZHOCTI
XPOHIYHOrO MAHKPEATUTY Ta LIYKPOBOTo Aiabery 2 3a-
NMIIAIOTHCA 1e HelOCTaTHBO PO3POOTEeHNMIA

Icnye KopenALia MiXX piBHEM BacIliHy, PO3BUTKOM pe-
3UCTEHTHOCT] O IHCY/IiHY, I[yKpoBUM AiabeToM 2 TUILY
Ta XpOHIYHMM HaHKpeatuToM. OT>Ke, MOXXHA BUCIIOBU-
TU HPUNYLIEHHA Iof0 iH(OpMaTMBHOCTI BacmiHy sK
6ioMapkepa 1 HiarHOCTVKM 3a3HAYEHNX 3aXBOPIOBAHb i
NPOTHO3YBAHH: pe3y/bTaTy NiKyBaHH:A. BuBdyenH: edek-
TiB i MeXaHi3MiB JIil BaCIliHy € OCHOBOIO JI/Is BUSHAYEHHSA
HOBUX MillleHel! [yis1 Tepamil I[yKpoBoro giabeTy Ta Xpo-
HIYHOTO ITAHKPEATUTY SAK IMOOVHILi, TaK Yy ITOEJHAHHI.
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TMUTAHHS EHAOKPUHOAOTTE. OTASIA,

3HadeHMe BacIIiHa BO BHEIIIHeV ¥ BHYTpPeHHeV CeKpeTOPHOM
JeATeJIbHOCTU IIOIXKEJIyJOYHOM >KeJIe3bl

Acc. [1. ITe11eB
XapbKOBCKMI HAallVIOHJIbHBIVI MEAVLIVIHCKIV YHUBEPCUTET
Kadenpa sayTpenHen MeqyiiyHbl Ne3 11 5HIOKPVHOJIOTMV

ITposecTyt aHasM3 JTaHHBIX HAyYHOV JIMTEpaTyphl O 3HAYeHWM BacliHa KaK IIaTOTeHeTYecKoro 36eHa B pas-
BUTWV HEJIOCTaTOYHOCTY BHEITHECEKPETOPHOV! (PYHKIVIVI TIOIKETyNOYHOV XKeJle3bl IIPY CaXxapHOM inabeTe
2-ro TUMa B COYETaHWUM C XPOHWUYECKMM ITaHKPeaT!TOM.

[TpoBeyeH ToMCK JMTEpaTyPHBIX MCTOYHVKOB B HAYKOMeTpideckux Oasax Scopus 1 Web of Science, B movc-
KOBOVI 2JIeKTpOHHOVI cyicreMe Pubmed ripevmymecTseHHO 3a octeame 5 j1et. [ToncKoBbIMM TepMUHAMY ObUTIL:
«caxapHbIil rabeT 2 TuIa», «XPOHWIECKNI ITaHKpeaTUT», «ITOJDKeTyLoYHas Jelle3a», «BHeIHeceKpeTopHast
(byHKIIVIS TIOIKeETYIO9HOV XKeJle3bl», «OKVPeHNe», «BacIViH», «type 2 diabetes mellitus», «chronic pancreatitis»,
«pancreas»,« the endocrine function of the pancreas», «obesity »,« vaspin ».

Ormeueno poct 3a0071€BaEMOCTVI XPOHUECKVIM [TAHKPEATITOM Vi CaXxapHBIM AyabeToM 2-TO THIIa, a TAaKXKe ero
TSDKEJIBIMU OCTIOKHEHMSIMY, KOTOpble HepeKo CBsI3aHHBI C MHCYJIMHOPEe3UCTEHTHOCTBIO Y TUIIePUHCYIIMHEMY-
ent. KoMopOwyiHbIe COCTOSHIS CIIOCOOCTBYIOT HapyIIeHMIO (bYHKIIMI IOIKEITyI0UHOV Xerle3bl. VIMeronyecs
B3aVIMOCBSI3VL MEXITy YPOBHEM BaCIIMHA, VHCYJIMHOPE3VICTEHTHOCTHIO, CaxapHbIM /IMa0eToM 2 THIIA VI XPOHIYe-
CKVM TTaHKpeaTUTOM He[IOCTaTOUHO M3y4deHbl. MHOIMe aBTOPHI MCCIIeJoOBaHMI BUMSAT 1IeHHOCTh U MHQOpMa-
TVMBHOCTb BacIlHa KaK OvoMapKepa [JIs IMarHOCTMKY YKa3aHHBIX 3a00/IeBaHMI 1 IIPOTHO3MPOBaHS VICXOTIa
nedeHus. VIsydeHne adpekToB 11 MeXaHM3MOB JIeVICTBIAS BacIVHA SIBJIS€TCS OCHOBOM [UIsI OITpefiesieHs HOBBIX
MWIIIEHeV [UIs TepaIlvii CaXapHOro AyabeTa ¥ XpOHWIECKOro IIaHKpeaTTa KaK Py M30JIPOBaHHOV IaTOJI0-
T, TaK B COUETAHUIA.

KiroueBble c10Ba: caxapHbIV iadeT 2 TvIIa, XPOHMYECKMY TTaHKPeaTHT, TOfLKeTy/I0YHas XKejle3a, BHEIITHe-
ceKpeTopHasi PYHKIIVS OMIKeTyI0UHOVI JXeJle3bl, OKMpeHye, BacIIVH.

The importance of vaspin in external and internal secretory activity of
the pancreas

PHD D. Pylov
Kharkiv National Medical University
Department of Internal Medicine #3 and Endocrinology

To analyze the data of the scientific literature on the importance of vaspin as a pathogenetic link in the
development of insufficiency of exocrine function of the pancreas in type 2 diabetes patients in combination
with chronic pancreatitis and.

Literary sources were searched in the scientometric databases Scopus and Web of Science, using the electronic
search system Pubmed, mainly for the last 5 years. The search terms were: “type 2 diabetes”, “chronic
pancreatitis”, “pancreas”, “exocrine function of the pancreas”, “obesity”, “vaspin”, “type 2 diabetes mellitus”,
“pancreas », « obesity »,« vaspin ».

An increase in the incidence of chronic pancreatitis and type 2 diabetes mellitus, as well as its severe
complications, which are often associated with insulin resistance, hyperinsulinemia. Comorbid conditions can
contribute to dysfunction of the pancreas. The existing relationships between vaspin level, insulin resistance,
type 2 diabetes mellitus and chronic pancreatitis are not well understood. Many authors see the value and
information content of vaspin as a biomarker for diagnosing these diseases and predicting treatment outcomes.
The study of the effects and mechanisms of action of vaspin is the basis for determining new targets for the
treatment of diabetes mellitus and chronic pancreatitis, both in isolated pathology and in combination.

Key Words: type 2 diabetes mellitus, chronic pancreatitis, pancreas, exocrine function of the pancreas, obesity,
vaspin.
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