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KJIIOYOBI ®AKTOPU ITATOI'EHE3Y XPOHIYHOI'O
ITAHKPEATUTY B ITPAKTULI CIMEUHOI'O JIIKAPSA

K.B. Bos¢x, O.B. Coxpymo, €.A. Hikonenko, B.M. Caguenko
Xapkischkui HanioHaNbHUH yHiBepcurer iMeHi B.H. Kapazina, Yxkpaina

3a OlmbIn HOK CTOPIYHUM IEPioa AOCIKECHHS HMATOTCHE3Y Xxpowuiunozo nanxkpeamumy (XI1) BUCYHYTO
6e3mu #oro rimores. Jleski 3 HUX 3 YacoM OyJM CIPOCTOBAHI, 1HINI YACTKOBO MIATBEPKCHI PE3yIbTaTAMH
KIIHIYHAX 1 €KCIICPHMEHTANbHIX AOCIIKCHD 1 OYaIH PO3TILITATHCS SIK TinoTe3u. MOKInBO, e 00yMOBIIC-
HO BIUIMBOM BCIMKOi KUIBKOCTI CTIONOTIYHHX YHHHHKIB PO3BHTKY XII, 4YacTHHA 3 SKHX Mae€ Pi3HI
TATOTCHETHYHI OCOOIMBOCTI, O€3 ypaxyBaHHS SIKUX BUCYBAIHUCS 1 CIIPOCTOBYBATHCS rimore3n B 60-70-1 poku
MHHYJIOTO CTOJITTS. BimkpuTTs ocraHHIX 15 pokiB, 30KpeMa BH3HAYCHHA CHAIKOBOTO 1 ayTOIMyHHOTO TEHE3Y
XTI, po3mmpHiM VSABICHHS IPO HOTO MATOTCHE3. DINbINCTh BUCHWX BH3HAE INATOTCHETHYHE 3HAYUCHHS
BHYTPIINIHBOITPOTOKOBOI TiMEPTEeH31i 1 IHTPAAYKTAIBHOTO YTBOPCHHS OIiTKOBO-KAIBIIE€BOTO IPEUUINTATY.
[Ipore MexaHi3MH iX PO3BHTKY, HA AYMKY PI3HHX aBTOPiB, BIAPI3HSMIOTHCA. Y CTATTI CTHCIO PO3TILIHYTL
OCHOBHI MaTo()i31070TI4HI TIMOTE3H PO3BUTKY XI1, OLIBIIICTD 3 SIKMX aKTYaJbHI 1 B TaHHUH 1ac.
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KJIIOYEBBIE ®AKTOPBI HATOI'EHE3A XPOHUYECKOI'O
HAHKPEATHUTA B IPAKTUKE CEMEIHHOI'O BPAYA

K.B. Bogk, O.B. Coxpymo, E.A. Huxonenko, B.H.Caguenko
XapbKOBCKHH HAMOHANBHBIN yHUBepcuTeT mMeHu B.H. Kapasuna, Ykpanna

3a 6oxee YeM CTOJCTHHH IIEPHOI HM3YUCHHUS IATOTEHE3a xpoHuieckozo nankpeamuma (XI1) BEIIBHHYTO
MHOJKCCTBO €I0 THIIOTC3. HGKOTopBIe W3 HAX CO BPEMCHEM OKA3aTHUCh OMPOBCPIHYTHI, APYTHEC OTUACTH IOI-
TBCPKACHBI PE3YJIbTATAMHA KIMHUYICCKHUX H SKCHCPUMCHTAJIbHBIX I/ICCJ‘IGZ[OB.’:IHI/II\/'I " CTalld pacCMaTpuBaThbCA B
KQueCTBe HI0Te3d. OMHAKO BCE MEMEHTHI MaTorenesa XI1 1o cux nop He sScHbL. BO3MOXKHO, 3T0 00y CI0BIIC-
HO BIMAHHCM MHOXKXCCTBA 3THOJIOTHYCCKHUX (I)aI(TOIZ)OB pa3BuTHA )(H, JacTh U3 KOTOPBIX HMCCT PA3IMIHBIC
MATOTCHETHYCCKAE OCOOCHHOCTH, 0€3 ydeTa KOTOPBIX BBIIBUTANCH M OIPOBEPTaINCh THIOTE3B B 60-70-¢
roJpl NPONLIOro Bekd. OTKPHITHA B MOCIEAHHE 15 JIeT, B YACTHOCTH ONpPEACICHUE HACIEACTBEHHOTO H 4y TO-
HMMMYHHOTO resesa XI1, pacImpuiy NpeacTaBICHHA O €70 MATOreHe3e. bOIbIMMHCTBO YUCHBIX MPH3HACT MAa-
TOTCHETHYICCKOE 3HAYCHHUE BHYTPUIPOTOKOBOHM THICPTEH3MH M HHTPAIYKTAIGHOTO 0Opa3oBaHms OCIKOBO-
KAJIBIIUCBLIX MPCHHUITUTATOB. OZ[HaKO MCXAHU3MBI UX PA3BUTHSA, IO MHCHHUIO PA3HBIX dBTOPOB, OTITHYAOTCA. B
CTaTbhE KPAaTKO PACCMOTPCHBI OCHOBHBIC MATO(H3HOIOTHUYCCKHE THIOTS3HI pa3BuTHA X[, OONBINHHCTBO W3
KOTOPBIX AKTYAJIbHBI H B HACTOAIICC BPCM.

K/TIOYEBBIE C/IOBA: XpOHUYECKUN NAHKPEATUT, TATOTCHES

KEY FACTORS OF PATHOGENESIS OF CHRONIC
PANCREATITIS IN FAMILY DOCTOR’S PRACTICS

KV. Vovk, O.V. Sokruto, J.Ya. Nikolenko, V.N. Savchenko
V.N. Karazin Kharkov National University, Ukraine

During more than one hundred years of researching pathogenesis of chronic pancreatitis (CP) many of the
hypothesis have been created. Some of them through time were denied, some were partly confirmed by results
of clinical and experimental researchings and became hypothesis. However, not all the elements of
pathogenesis of CP are clear till now. Probably, it is caused by large number of etiologic factors in
development of CP, part of which have differences in pathogenesis. The hypothesis of 60s-70s of the last
century were propounded and refuted exactly without taking into account these differences. The discoveries
of the last 15 years, specifically determination of hereditary and autoimmune genesis of CP, have widened a
notion of it’s pathogenesis. The majority of scientists consider a pathogenetic significance of the intraductal
hypertension and intraductal protein and calcium precipitation. However, in opinion of some researchers, the
mechanisms of its’ development are different. The fundamental pathophysiologic hypotheses of CP’s
development, many of which are topical today, are considered in this article.

KEY WORDS: chronic pancreatitis, pathogenesis

CrOroJCHHSI BHOCUTh CBOI KOPCKTHBH B BH- BCC LIC 3AMHINAIOTBHCA HE3 SICOBAaHUMH. binmb-
BUCHHS Ta OOTPYHTYBAHHS PO3BHTKY XPOHIYHO-  IIICTh TIMOTE3 MAKOTh 0Arato CHUIbHUX CICMCH-
ro mankpearuty (XII) [1]. KiapkicTh mamieHTIB  TiB MATOTCHE3Y, PO3PIHIIOYUUCH JIHIIC OKPEMH-
3 UM 3aXBOPIOBAHHAM 3HAYHO 3POCTAE€ 3 KOJK- MM acmekTtamu. B maHiil poboTi po3risaaroThes
HHM POKOM, HC 3BAKAIOYM HA IHTCHCHBHICTh  HAWOUIBIN BUBYCHI rinote3u natoreHe3y XII.
JIarHOCTHYHHX MOJKITHBOCTEH Ta (hapMaKoIori- 1. I'inoTe3y 3arajbHOI NPOTOKH (common
yHuX 3aco0iB. [IpoTe Bei enemenTu narorcHedy  channel) 3anpononysas E.L. Opie B 1901 p. [2]
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TICITS BHSBICHHS HUM KOHKPEMCHTY Y 6CTUKOMY
cocouxy osanaoyamunanol xuuku (pareposom
cocii) y mMaili€HTa, NOMEPJOro BiA 20CMpozo
nanxpeamumy (I'TI). Aprop rimoTe3u mpuimyc-
THB, IO AHATOMIYHA ONHM3BKICTh MICIh BIIAAH-
HS JKOBYHOI 1 MAHKpPEaTH4HOI MPOTOK B JBAHA-
JUATHNIATY KUIOKY Yepe3 PI3HOMAHITHI MPHIH-
HH MOXKC MPUBOJUTH 10 PEIIOKCY KOBUI B
ductus pancreaticus (2onosHa naHkpeamuyHa
npomoxa — ITII) i nowrxoOxcenHi niouLLyHKo-
601 3ano03u (I113) meTepreHTaMu >KOBHi.

lmotesa Oyna cpuiiHiATa HCOXHO3HAYHO.

IMo-mepine, B OLIBIIOCTI BHUMAAKIB KaMiHb
OmokyBaTHME OOHIBI MPOTOKH.

[o-apyre, Trck B I'TII Bummii, Hix y Xoe-
qoxy (ductus choledochus). ¥V oGox Bumaakax
pedutrokce sxoBui B I'TIN He noBuHeH BiAOYBATH-
cal.

[To-TpeTe, icHyIOWI NPHUIYLICHHS, HIOH 3a
st po3suTky XI1 HeoOXiAHI MATOIOTIUHI 3MIHH
caMiil JKOBYl, 30KpeMa 3HAYHHH BMICT B HIU
MPOAYKTIB MEPCKHUCHOTO OKUCICHHSI JIITIAIB TPH
XoJemiTiasi, mo 101a€ 0COOIHBI ArpeCHBHI Bia-
cruBocti nipu pedurokei B I'TII, He moseaeHi.
HaiimogipHimue, OimiapHi KOHKPEMEHTH OJOKY-
toth Timekd [T, mo npuBoAuTE OO0 MpOCTPY-
MOBOI rinmeptensii 1 po3sutky [T, abo npu He-
NMoBHIH 06cTpykii — 10 po3sutky XI1 [3, 4].

TaxuM YHMHOM, YTPYAHCHHS BIATOKY MaHKpPE-
ATUYIHOTO CCKPETY MOXKE OyTH 0OYMOBICHE MO-
OITBHUM  («6CHMUTBHUMY) KOHKDEMEHMOM, WO
NPOBOKYE NePUAMNYIAPHOE 3ANANeHHS, HAOPAK |
cnasm cqiinkmepa.

Posrasparoun eBomrOLIO MOTMSAAIB HA HATO-
rene3 XI1, mepefizemo no Ginbin oOrpyHTOBAHOI
1 JPaBIivHOI TIMOTE3HI, MO €, MO CYTi, MPIMUAM
ICTOPUYHUAM «CHIAIKOEMLIEMY 2iNOmesu 3a20b-
HOT npomoxi.

2. Tippasjiuni rimore3m (rimoTe3m 00-
CTPYKUii NPOTOK MiJIUIYHKOBOI 3aa03H). Ya-
CTKOBA OOCTPYKIisl MAHKPCATHYHHX IPOTOK B
CKCIEPHUMEHTAX Ha colakax, IMypax 1 CBHHIX
MPU3BOAUTh IO MOIIKOMKCHb MaHKPEATHIHOI
MNAPEHXIMH, AYKE MOAIOHUX 0 THX, SIKI CIO-
crepiratotbes mpu XI1 y moaman. XpoHiuHe
3NMOBXKHUBAHHS ANKOTOJIIEM OOTSKYE TTOIIKOJ-
sKeHHs maHkpearnyHoi 3ano3u (113) [5, 6].

B pesynpTaTti mogampminX CKCIICPHMEHTATb-
HHUX JOCTIKCHB 3’ ICOBAHO HACTYIIHE!

1) TpuBamicTe OOCTPYKLIi HPOTOK MPSIMO
KOPEITIOE 3 THKKICTIO MOMKOKeHb [13;
0oOCTPYKIS TPOTOK MOTCHIIE PO3BUTOK
KOHKPEMCHTIB B NPOTOKOBIH CHCTEMI Y
MOJIOBUHH CKCTICPUMCHTATBHUX TBAPHH;
nosHuil 6ok I'TIIT npusoauTte 0o po3Bu-
TKY arpodii NaHKPEATHIHO NAPCHXIMU;
BIJHOBJCHHS TAHKPCATHYHOTO BIATOKY
3amodira€ yTBOPCHHIO KOHKPEMCHTIB B
MPOTOKAX 1 TICTOJOrIUHIN Mogudikarii
napenximu [13.

2)

3)

4)
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JificHo, maHKpearocTas TOJCTIIYE 0Ca-
JKCHHSI KPUCTAJTIB KAJIBI[I0 B IMPOTOKOBINM CHC-
temi 113 3 moganpmor kampuudikaiiew GLIKO-
BOTO CEKPETY, PO3BHUTKOM BTOPHUHHOTO OIOKY 1
MOCUTIOBaHHA OOCTPYKIIl. AUWHAPHUHA KOM-
IJICKC MAJAETHCS TTHOOKUM YIBTPACTPYKTYP-
HBIM 3MIHAM, TOTCHIUIOETHCS 3AMATBHUHA MPO-
LEC 3 MOAABIINM PO3BUTKOM (ibpo3y, mo 3a-
JAVYAE BCl 3aJ03MCTI CACMCHTH JUCTAJIBHIIIC
MicCIst OOCTPYKIii, IO, MPHPOAHBO, CYIPOBO-
JUKVETBCS 3MCHIICHHSAM CHHTE3y TPaBHUX (ep-
MCHTIB.

Y DOpUCYTHOCTI TITOTCHHUX YWHHHKIB, Ha-
MPUKIA] ATKOTOIIO 1 KypiHHA, a0 V XBOPHX 13
CIAJAKOBOK CXUJIBHICTIO, 30KPEMa CHAOKOBUM
nanxpeamumonm (CI1), mponec mporpecy XII
MOKe OYTH NPUCKOPCHUH 3 PaHHIM MMOYATKOM
kanbiu(ikanii, PO3BUTKOM 30BHIIIHBOCEKPETO-
pHOi Ta iHKpeTopHOI HexocTaTHocTi 13 [7].

O6ctpykuis Moxe Oytu Ha pisai [TI («ri-
MOTe3a BEAUKOI MPOTOKH») ad0 Ha PiBHI APIO-
HIIIHAX TPOTOK («TiMoTe3a Manux OpoTok»). [o-
JIOBHOIO 1 HAHOIIBIN YACTOK MPUYHHOKO CTPHK-
TYpH MOXKE OYTH CTCHO3 BCIHUKOIO COCOYKA
JBAHAIIATUTIANO! KHIIKH, MOJXKITHBO, BHKIHKA-
HOro OlMapHUM JiTia3oM, SK 1 NMPHIYCKaB HA
MOYATKY MHHYJIOTO cTopivds [2]. [Him mMoxusi
npuanad — myxiauan [DK (kapomwsHOMH, KicTw,
CHAOKPWHHI NYXJIHHN), a TAKOXK MYXJIHHU Blac-
HE BEJUKOTO COCOYKA ABAHAMLITHNATO! KUIIKH,
creno3 I six HACHIAOK MEPEHECCHOTO HEKPO-
TH3YIOUOT'O AHKPEATHUTY .

VY xBopux, crpaxaarounx CII, 6roxana mpo-
Tok I13 BuKIMKaEeThCA ueproeoro arakoro I'TI Ha
T HAIBHUX MYTALlii '¢Ha KaTiOHIYHOTO TPHII-
cuHoreHa. Y xsopux XII npu myranisx CFTR-
2eHa 3aXBOPIOBAHHS MPOTPECye Ha T OIOKaIu
MIPOTOK piSHOFO MOPSIAKY CIU3UCTHMH MpoOKa-
MH B PE3YIbTaTI 3TYIIyBaHHs CEKPETY (8, 9].

Knacryanm 1 HalWbimpIl BIZOMHM IpHKIA-
JOM PI3HOBHIAY T1APaBIYHOI TIMOTE3U «MATUX
mpoTok» € rinore3a H. Sarles — rimote3a unTpa-
OYKTaJIBHOrO JiTiazy, abo rinoresa MOpYyLICHOT
cexpeii [10].

Taxk, ajaKoro/is MABHINYE BMICT OLIKA B MaH-
KPCATUYHOMY COKY, 301/TbINYFOYUU B'S3KICTh MaH-
KPCATHIHOTO CCKPETY. Y IHMX YMOBAX MPCLMIIi-
Ty€e OLIOK Y BHYTPIITHBOYACTOYKOBUX a00 BCTa-
BHHUX IPOTOKAX.

Kameni (6msmkm), Mo yTBOPUIKCS, MICTATh
pizHl mpoteinu (PepMEHTH), TIIKOMPOTEiaH,
KHCTI MYKOIOJIHUCAXapHAbl, 3alOBHIOIOTh MPO-
Toku. Po3BuBaeThCs OOCTPYKIIS BHYTPILIHBO-
YacTOYKOBHX a00 BCTaBHHX MPOTOK 3 MOAAIb-
IIUM TOIIKOKEHHIM emiteito [11], #ioro ar-
podiero, PO3BUTKOM NOKANBHOIO CTEHO3Y ado
VTBOPCHHS Gi0po3HUX pyOLiB.

IToriM B TKaHWHI, APCHOBAHIN MOIIKOIKE-
HUMH IPOTOKAMH, 3'IBISIOTHCH MAPCHXIMATO3HI
3MIHH, AKI MOXXYTb IpuiMaru GopMy KiCTO3HO-



ro MEPEePOoKeHHS a00 aTpodii alMHAPHBIX Yac-
TOYOK. 3PEUITOK Tporpecyrounil (iopos, mo
MOYABCS HABKOJIO NPOTOKH, PO3MOBCIOIKYETHCS
HA BCIO YacTOYKY, 3aMiIlA€ allMHAPHYIO TKaHH-
HY 1 OPHBOAMTE A0 XPOHIYHOTO KalbIM}IKVIO-
4yoro mnaHkpearurty. llpore mani mpo Te, MmO
OILIIIKKA MEPEBAXKHO CKIATAOTHCSA 3 ACCKBAMO-
BAHOTO CHITCTIIO (4 HEC MPOTEiHIB), YACTKOBO
CIPOCTOBYE AaHy rinotesy [12].

OTske, HE3AJICIKHO BiJ PIBHS OJNIOKY 1 HOrO
MOYATKOBOTO MEXaHI3MYy HEIOCTATHIH BIATIK
MAHKPEATHYHOTO COKY V TIOEAHAHHI 3 TiABHU-
LICHHSM KOHICHTpAIi OijKa 1 B'I3KOCTI CEKpe-
Ty TPHUBOAWTH A0 mOpeuumitainii Oijaka 3 yTBO-
PCHHSIM «O1TKOBHX TPOOOK», SKI YacTKOBO abo
MOBHICTIO 3aKYIOPIOIOTh Pi3HI BiJALIH MAHKpE-
ATUYIHHX MPOTOK.

3. JlyoneHomaHkpeaTH4dHHii pedIroKc.
BBaxaroTp, 0 MOYATKOBHM €TaNlOM PO3BHTKY
MAHKPCATHTY € TOPYIICHHS B3A€MHH MiX THaH-
KPEaTHIHOKO CCerI_I1€IO tuckoM B I'TII 1 nBa-
HAATHNATI A KA.

ITigBuIEHHST TUCKY B MPOCBITI ABAHAIIITH-
nanoi KUIIKHA NPHBOAMTE OO0 pedirokey ii BMic-
1y B [TII] 3 mOAanbINOK aKTHBALIEK Y HbOMY
MpoTEas3, IO MOXKE MOCTYKUTH MOIITOBXOM J0
possurky I'TI [13]. V excnepumenTi ['T] Bukn-
KalH OUBIXOM YTBOPCHHS METI 3 JBAHAILSATH-
nanoi KWIOKW, BHYTPIIIHbONPOCBITHHHA THCK B
AKil pu oMy nepepumye tuck B I'TIN, yHac-
JTJOK YOrO BHHHUKAE PedIroKC IyOACHATBHOTO
BMICTY B IPOTOKY.

v (I)ISIOJ'IOFI‘{HI/IX yMmoBax v codak mig gac 11
¢da3u MiK TPaBHOTO KOMILICKCY 1 MCNIS Toay-
BaHHA THCK B ABAaHAJIUITHIANINA KHII MOXKE
Oytu BuIUM 3a Takui mo nporoui [13. B mei
4yaCc HEBEIHKA KUIBKICTH (MeHine 1%) ayoneHa-
JBHOTO BMICTY 3aKHAAETHCA B NAHKPEATHUHY
poToky [14].

TakuM YMHOM, XO4Ya TOTCHLINHA MOMKJIH-
BicTh BUHUKHEHHS [ 1] vy izionoriuanx ymosax
ICHYE, pe(bn}oxc Ay’Ke HCTPHBAIUH, HC3HATHHUIA
3a 00'€eMOM 1 HEBIZOMO, YU Bl,Z[6yBa€TbCH npu
OBOMY BHYTPIIIHBONIPOTOKOBA AKTHBALIS MPO-
TEas.

Kpim Toro, Bemuky ugactuny 4acy ciHktep
MAHKPEATHYHOI MPOTOKH €EKTHBHO 3amodirae
pedmrokcy ayoxmeHamsHoro smicty B ITIIL
Ilpore SIKIO THCK B JABAHAALSTHIATIN KHIIL
3Ha4yHO BHUIMuH, HiK B [T (6J‘IIOBOTa) abo Bo-
HO TPHBANC (BC/IMKA KITIBKICTD 1K, AyOaeocTas,
JUHAMIYHA KHIIKOBA HerOXl,Z[HICTb 1T. 1.), TO
BUHHUKHCHHS PedIIOKCY 1 aKTHBALisd MpoTeal’
BiporigHimi, ocobnuBo npu 30iry vacy miaBHU-
IICHHS CeKpelii MaHKpeaTHIHHX (EPMCEHTIB 3
peduirokcom. Y momiOHIM cuTyaiii OgHOYACHI
MOPYIICHHS B32€EMHUH MK TUCKOM B JABAHAILI-
tunanivi kurni, Tuckom B [T 1 cexpeTopHiii
aktusHocTi [ DK MoxyTh mpuBepTatu 10 po3Bu-
Ty I[TI [15].
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JloLiIpHO PUBECTH PE3YNBTATH JOCTIIKEHB
[16], npeacraBneHnX HA CBPONEHCHKOMY TacT-
poeHTeponoriuHoMy TwxkHI B Maapuai (2003),
B SKHX BHMIPIOBABCS BHYTPIIIHBOUYCPCBHUN
Trck v xBopux Ha ['Tl. BctanosneHo, 1o 13 30i-
JBIICHHSM BHYTPIIIHBOYEPECBHOIO THUCKY Ha 1
MM PT.CT. 3pOCTA€ PHU3HUK PO3BUTKY KIIHIYHO
Baxkkoro ITI y 2,23 pasu. Busasneno xopes-
LiHKI 3B'A30K MUK PIBHCM BHYTPILIHBOUYCPCB-
HOT'O THCKY 1 TSXKKICTIO KIIHIYHOTO Tepediry
MIAHKPEATHTY, YACTOTOK PO3BHTKY OaKTepiaib-
HUX YCKJIaJHCHB 1 ICTATbHUX PE3ybTaTis [16].

4. JlitocraTiHoBasi rimoTe3a mnaToreHe3y
XPOHIYHOr0 mnaHkpeaTtuty. Bigkpurra O6inka
MAHKPCATHIHUX KAMEHIB — JIMOCHAamuHa, — BU-
SBIICHOTO B MAHKPECATHYHOMY COKY 1 KOHKpEMe-
Htax [13 Ha pyGexi 90-X pOKiB MHUHYJIOTO CTO-
JITTS, MPUBEPHYJO yBary 0aratbOX HAYKOBHX
IpyI, sKi 3aiMarThCs NpoOiIeMaMH OOCTPYK-
TUBHHUX (Ha (POHI MAHKPEATOMITIa3y) 1 KaTbLIUH-
¢imupyrommx naHkpeatutiB. [HTepec 06yMoB-
JEOBABCS BHCYHYTOIO TMITOTE3010 NPO 3AATHICTh
JTTOCTATHHA IHTIOIPYBaTH VTBOPCHHSA HEPO3-
YUHHUX COJCH KAaJbLII0 B MECPCHACHYCHOMY
KasblieM cepenosui [17].

OnuH 3 0cHOBHUX (DakTiB, HA IKOMY 3aCHO-
BaHA TIMOTE3a, — 3HMKCHHS KOHLICHTPAL] JIiTO-
CTaTHHA B MAHKPCATHYHOMY COKY V XBOPHUX aJl-
korojgpHuM XI1 1 y AESKMX MaLi€HTIB HEATKO-
romeanM X1 [18]. 3 ypaxyBaHHSAM TOTO, IIO
MAHKPEaTHIHA PiJUHA B HOPMI MICTHTh 3HAYHY
KIUTBKICTD KAJBLII0 V TOETHAHHI 3 BUCOKUM PiB-
HEM rmpoxap60HaTlB a mma XII XapakTepHa
TiIepcekpenis KaNbIiio, LUIKOM JTOTTYHHM
COpuiManocs NPUOYIICHHS, O AeIIUT TiTO-
CTaTHHA MOYKE MATH BKIHMBEC 3HAYCHHS B PO3-
BHUTKY KOHKpeMEHTIB 1 kanbiuikanii [13 [19].

OCKIJIbKU JITOCTATHH PO3LISAABCS SIK OJHH
13 cTabimi3aropiB Kalablifo, TOOTO K cyOcTpar,
O MIATPUMYE KalibLid B PO3YHMHHOMY CTaHi,
OCHOBHA TaJaHa PONb JITOCTATHHA 3B'A3YBaNaCs
3 1HrIOlpyBaHHAM HYKIealii, arperauii i YTBO-
PCHHS KPHCTAIIIB CONCH Kb,

B uinomy nimocmamunoea cinomesa Moxe
posrmgamatucs Ak Moau(ikamis PO3TNIHYTOI
BHINE TIMOTEe3U «Mamux npotok» H. Sarles (ei-
nomesa inmpadyxmanvrozo aimiazy) [10]. Tpo-
TC CBOJIOLIS HAYKOBHX BIAKPHUTTIB B Ll o0nac-
Ti 1 0e3m4 CynepeuHuX pe3yabTaTiB JOCTi-
JKCHDB, HCAOCTATHS BU3HAUCHICTH O1070T1YHOTO
3HAUCHHS TITOCTATUHA JO3BOJIMIN HaM PO3IJIs-
HYTH 1[I0 TIMOTE3Y OKPEMO.

Touka 30py [21] mpo 34aTHICTH JITOCTATHHY
3amo0iraTd  BHYTPIIIHBONIAHKPCATHIHOMY — Ka-
MEHCYTBOPCHHIO, OIOKYIOUH  KPHCTATI3aIio
KaJbLIO 1 «3POCTAHHA» KOHKPEMEHTIB B IPOTO-
kax I13, e zamepeunoro, a crnenudika GyHKIiO-
HAJbHOI PO JITOCTATHHA IOAO 3armoOiraHHs
KaMCHEYTBOPEHHIO OepeThes A CyMHIB [22].

V TO# camMe Yac HEINOJaBHO 3'IBUIMCS IaHI,
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AKI TOKAa3yIOTh, IO TITOCTATHH MOXKE CHPHUITH
BUIIICHHIO APIOHUX KPUCTAIB, IO JICTKO BHU-
MHBAIOTBCS TIOTOKOM IAaHKPCATHIHOTO COKY
[23, 24].

Hanam Gynu BuBueHi nependauysani QyHK-
i (3ano61raHH;1 OCAKCHHIO KapOOHATY Kajib-
W0 1 IHriGipyBaHHS KAIbUMTHOI Hykieauii i
3pocTaHHs) 1 MexaHi3mMu Aii ((iKcalis KaabIio
abo az[cop6u1$1) JAUTOCTATHHA, BKJIOYAKOUH
CTPYKTYPHY 1 HOPIBHAIBHY G10JI0TIHO.

J. Lohse i R. Kraemer 3anponoHyBaiu rino-
Te3y TPO 30amHiCHb TTMOCMAMUHA 36'13y6amu
xanoyiti [25]. B Tol came wac BIACYTHICTb
KQJIbIIIO B ICHTPI ACSKHUX MAHKPCATHIHUX Ka-
MecHiB, BigmiueHe L. Multigner Ta cmiBaBT. 1
C.S. Pitchumoni Ta cmiBaBT. CynepeuuTs AyMII
mpo nepeadauyBaHy y4acTh KajbLIkO B IHIIAIN]
KaMCHEYTBOPCHHL.

A. Mariani Ta cmiBasT. [26] TakoX BU3HAYH-
JM, WO TOMINENTHIHI SApa PEHTTCHOHETATHB-
HBIX KaMEHIB HE MAarOThb B CBOIH OCHOBI Kajblii-
eporo sapa. Kpim toro, 3azHaummm, mo nepe-
IIKOJA BHUMATAHHI) KPUCTATIB KAJIBIII) JITO-
cratuHoM C HE MOKHA TOSICHUTH BHKITIOYHO
(dikcaliero KampLilo A0 OLIKA, OCKIIBKH MPH
KoHIeHTpamii jgiToctarnHa C, sKa MTOBHICTIO
1Hri0lpye Kanpumdikaniro, Oinpme 98% ioHIB
KaJIBII IO 3AJIMIIAOTHECS BUIBHUMH.

Ax wmexani3M IHTIOIPYBaHHS KaMCHEYTBO-
PCHHSI TCOPETHYHO OOIPYHTOBAaHA MOKIMBICThH
axcopOuii miTocTaTHHA HA KPHCTANAaX KaJbLI0
(aocopbyitina emomesa) L. Multlgner Ta Cmi-
BaBT. HA OCHOBI BIACHUX AAHHUX 1 PE3YJIbTaTIB
nocmimkeHb A. de Caro Ta CHIBaBT. IPUIYCTH-
71, o OIMOK MIr MaTH OLMbINY CHOPITHCHICTb
O KPHUCTAJa, YiM A0 BUIBHHUX 10HIB KaJbIIIO.
Tineku uepes 10 pokiB Oyjia TOBSACHA MOKIIH-
BICTb aacopOuii mitoctatnHa S2-5 Ha MOBEPXHI
HechopMmoBanoro kpucrana. [lpore Hezabapom
Oyn10 BH3HAYCHO, IO CIHOPIAHEHICTh ITO-
CTaTHHA MO0 KPUCTATIB KAJbLIK HABITh HUKYC,
HIK V anpOyMiHYy, a 3MICT aacopOOBaHOro IiTo-
CTarvHa 1 abOYMIHY, IO AOBOAUTHCS HA OJH-
HHULO MOBEPXHI, MPUOTHU3HO 0JHAKOBO [27].

Hapemri, noBeacHo, mio aacopOLis JTUTOC-
TaTMHA Ha KPHUCTANaxX KajbLild HE Habararo
BUINA, HDK AN amMop(HOi PEUOBHMHH, HAIPU-
KJIaJ CTEKIa. B miiomMy Ii¢ CBIAYUTH HE HA KO-
PHCTE aaCcOpOLIHHOI TMIOTE3H.

Tperto rimoresy 3ampornonysBanu [28],
BUKOPHUCTATH MOICKYJSIPHE AWHAMIYHE MOJC-
JFOBAHHS i1 BUBYCHHS B3a€MO/Ii MK KpHUCTa-
AaMH Kaabiio 1 N-TCpMIHAIBHHUM MCITHIOM
JmiToctarnHa. Pe3ynmpTaté LMX AOCTIAKEHB MO-
Ka3yloTh OOOB'SI3KOBY peaTizallii0 MEXaHI3MY
aacopOrii Ha KpucTaml A el MOACSHI, ajie He
JOBOJAITh (PYHKIIIO 1HF16lpyBaHHH KpHCTaTi3a-
uii abo cnienudiky az[cop6u11 TITOCTATHHA.

Omxe, agcopOuis NITOCTATHHA HA KPHUCTATIAX
KanpLi0 — WBUALIE 33 BCC Hecneyugyiunuii ge-

52

Homen, OE3yMOBHO HE TMOB'A3aHUH 3 Horo 6i0m0-
riuHOI0 QyHKUiEo [29].

B uiiomy sk0aHE 13 3ragaHuX AOCHTIIKCHb HE
MOTJIO QpryYMEHTOBAHO OIMHHUTH (YHKINK abo
MEXaHI3M Aii JTocToTHHA. ToMy 3po3yMimui
IHTepeC MPH BiIIKPHUTTI nanKpeamumacoyiio-
6anHo20 0inKa, SKAN CHHTC3Y€TbCs 1 CeKpeTY-
ethea [13, a mo aMIHOKHCIOTHIH TTOCTIZOBHOCTL
BEAbMU ONHM3bKHHA A0 JITOCTATUHY (1ACHTHY-
HicTh — 43%, noaibuicTe — 54%) 1 BiATOBIAAE
OCHOBHHM OCOOIUBOCTSIM JICKTHHIB.

IToku He 3HabiaeHO myOmiKailii, B sSKux OVB
Ou mpeacraBicHUE 1HTIOIpyrounii edekr naH-
KpeaTuTacouiioBaHHOTO OiNKa Ha KPHUCTATIOYT-
BOPEHHs ab0 3pOCTaHHS KPUCTATIB KambLIFo.
Horo ¢yHKLIS 3aMAIIAETHCS HEBIAOMOIO, XO4a
JOBEACHO, IO CEKPEIlsl JTITOCTATHHA 1 MaHKPea-
TUTACOLIHOBAHHOTO Oljika 301MbLICHA y BIATO-
Biapb Ha HeraruBHy aito Ha [13 [30].

Y poauni nextuHiB C-THUMYy TINBKH I 1Ba
6iku (Ta ix FOMOJ‘IOFI/I) PO3IIETITIOIOTLCS TPHII-
CHHOM Ha ALTSHLI MK apriHiHOM 1 1307meHIHu-
HOM, IO TNPHUBOJUTH A0 YTBOPCHHS, MO CVTI,
HCPO3YUHHMX O1JIKIB, IO MAOTh MICBHY TCHCH-
1ito 10 GOpPMYBAHHS HHUTKONOAIOHHX CTPYKTYP
(pi6pua). Le, imoBipHO, 1 cknazae HAHOLIbII
BaXXITHUBY 3arajJbHOOIONOTIYHY OCOOIMBICTH, IO
CBIJUHTH TPO TE, IO CAME IIi ABA OLIKHU IIBUA-
1€ 33 BCC BOJMOJIOTh CHITBHUMU (BYHKLILIML.

MoxmiBo, akTHBHHMH GopMamMu LHX O1ITKIB
MOXKYTh OYTH PO3IICIUICHI TPUIICHHOM HEPO3-
YuHHI (PparMeHTH, MO MEPEIIKOKATh 01a-
JBIIOMY PO3LICIITIOBAHHIO Oika mpoTeazamu, a
IIITBHI SKCTPALCTIONAPH] (iOIApHI KOMITICKCH,
c(hopMOBaHI B YMOBAaxX CEKPETOPHOI HANPyIu
[13, 3axumarTs BHYTPIIIHBONOPOKHUHHHAN
MaTPHKC I MOBHOLIHHOI pereHepauii mpoTo-
KOBUX CTPYKTYp [31].

Anvmeprnamuena mouxa 30py Ha Oionoziu-
Hy ponb aimocmamuna. Hemonasro 3'aBumacs
rinoTe3a, fKa MPHUIYCKAaE, IO MEXaHi3M B3ae-
MOJIi JITOCTATHHA 3 KaNbLI€M HE Ma€ MPHHLM-
noeoro 3HaucHHA. [IpoTe el 6110k Bee K Taku
rpac iCTOTHY POJb B YTBOPCHHI BHYTPILIHBO-
MPOTOKOBOTO mpeuumitary. limote3a rpyHTY-
€TBCS HA PE3YJIbTATAX HACTYIHUX JOCIIIKCHb.

[o-mepie, BiIOMO, IO MPU AOAABAHHI TPH-
ncuny 10 coky [13 moauHu Bia3HauaeThCs me-
PCTBOPCHHS PO3YMHHUX 130hOPM JTITOCTATHHA
S2-5 v Hepozuunny ¢iOnapHy izodopmy Sl
[32].

Ilo-xpyre, v xBopux Ha XII unctumii naskpe-
ATUYHHUN CIK BOJOJI€ HEBEIHKOI MPOTCONITHY-
HOIO aKTUBHICTIO 1 JaHUI MEXaH13M MOTEHIIHHO
MoxmBHH [33].

[o-TpeTe, BU3HAYCHO, O B LICHTPI HaHKpPE-
aTUYHUX KaMCHIB OKpIM HEOIMIHHOTO BMICTY
JITOCTATHHY YaCTO BUSBJSETHCS TPUIICHH [34].

TakuM YMHOM, TIPU BHYTPIIIHBOIPOTOKOBIN
aKTUBaUli TPHUIICHHOTCHA PO3YHHHI 130(opMu



JiTocTaTHY S2-5 MOXKYTh KOHBCPTYBATHUCS V
HEepo3uuHHY Gopmy S1 3 momanemmM HOro oca-
keHHIM. Ilpn enexkTpoHHIM Mikpockomii U
iIMYHHOMY (apOyBaHHI 3 JOJABAHHAM KOJOix-
HOTO 30JI0Ta OLIHEHA JOKATI3aIisl MITOCTATHHA
B KOHKpEMEHTaxX. YacTHHKH 3070Ta, SKi BKa3y-
I0Th HAa HASBHICTb JITOCTATHHA, OYI0 PiIBHOMIp-
HO PO3MOALNICHE BiA HEHTpY no nepudepii KoH-
KpeMeHTY [35]. 3a paHilIMMU JaHUMU, TPUIICH-
HOTCH PO3TAIIOBYBABCS IMIUIBHIIIE B LCHTPL
KOHKPEMEHTY, a HiX 1o nepudepii. Cyasaau mo
IIITBHOCTI PO3MOALTY YACTHHOK 30710Ta, 3a1y-
YCHHSI TPHUIICHHOT'CHA HA IOYATKOBOMY eTarl
(dhopMyBaHHS KOHKPEMCHTY 3MAEThCS 1HTCHCUB-
HIIIAM, HDK NPH HOAATBIONX CTarax KaMcHe-
VTBOPCHHS.

3 iHmoro OOKy, 3aly4CHHS IITOCTATHHA,
IMOBIPHO, MOCTIHHE MPOTATOM BCBOTO MEPIOAY
KaMEHEY TBOPCHHL. VY dizionoriuHuxX yMoBax
MTOCTATHH, MOXKJIUBO, 1 rpae IHribipyrouy pors
B OCaJ KCHHI 1<ap60HaTy KalIbLifo, 1K, BTIM, 1
1HII OLTKH MAHKPEATHIHOTO COKY (a.]'Ib6yM1H Ta
1H.).

VY naronoriyHUX yMOBaX, KOJH JOKATbHO
aKTHBYIOTbCSA TpPaBHI 3uMoreHH [36, 37], miTo-
CTaTUH IPa€ TITOTCHHY POJb, IO MOJLITAE B I1C-
PCTBOPEHHI MPOTEa3aMu PO3YHHHUX (opM Oin-
ka S2-5 B HepozuuHHY dopmy S1. [lana rimore-
3a NMPEICTABISEThCS HaM OuIbIn OOrpYHTOBA-
HOIO, HDK mepeadavyBaHa paHIe POk INTO-
CTaTHHA, WO 1HTIOIpYeE, B HYKJICALl, 0CAIKECHHI
KPHUCTAJIB KaJIbLIFO.

5. I'inore3a nmepBHMHHOIO KJIITHHHOIO MO-
LIKOJKeHHs (rinoTe3a akTHBauii ¢pepmMeHTIB)
3aCHOBAHA HA HPUIYIICHHI, IO JOMYCKAE MOXK-
JMBICTh MPAMOi MATONOTIHHOL Jii Ha KITITKH €K-
30KpHHHOI mapeHximu [7].

3riZiHO BHCYHYTOI TiMOTE3H, MEPBHHHE KIi-
TUHHE MOIIKOKCHHS MPHUBOAWTE [0 IHAYKIIi
AKTHBHOCTI BHYTPIKIITHHHUX JI130COMATBHHX
(depMEHTIB 1 TIOIANCPOKCHAA3M, 301TbIICHHS
KUTBKOCTI BIJIBHHX PAAUKAIIB KHUCHIO. Y IHX
VMOBaX CTa€ MOXKIMBOIO MEPEIIACHA AKTHBALIS
MAHKPEATHYHHX MPOEPMEHTIB.

Hani npunymeHHs nobiYHO MiATBEPAKYIOTh
Pe3VAbTATH AOCTIAKCHD, B IKUX B AHKPEATHY-
HOMY COKY OYIIH 3HaHICHI 0,-1HribITOpH mpoTe-
a3, 37aTHI 3B'I3yBATUCS 3 TPUIICHHAMHU B MaH-
KpeaTHuHOMY coKy v xBopux Ha XII, mo B wmi-
JIOMY TPHITYCKA€ MOMKJIMBICTh YACTKOBOI aKTH-
Bawii 3uMoreHis in situ. [lificHo, Oyau cTBOpeHi
excnepumenTanbri mogem Tl B skux mpoae-
MOHCTPOBAHO, IO AKTHBALIS TPaBHUX (PCPMECH-
TIB Moria BiAOYBaTHCSA VCEPCIUHI AlMHAPHUX
kimitud [38]. Tak, mopyiueHHS HOPMAIBHOTO
nporecy cexkpewii B anuHapHuX KiuitnHax [13
PO3IIILAANOCS K MOYATKOBHHA MEXaHI3M B IATO-
reHesi [Tl V OararpoxX eKkCIEpUMEHTATBHHUX
mogensax [Tl Ha TBapuH, 30KpeMa MpH HAAMAK-
cUManbHIA cTuMynii nepyieinom [38] 1 00-
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crpykuii I'TIIT [40], semoncTpyBaBcs Omox i-
310J10T1YHOI CEKPEIll 3UMOTCHIB B MPOCBIT aI[u-
HYCIB.

Busiusiock, mo TpaBHi dbepMeHTH 1 Mi30C0-
ManbHi Tigponasu MleyIOTb B OazonarepaibHy
YACTHHY ALMHAPHOI KIIITHHH.

Omxe, Ha pannix cramisx [T, sBuxivkanoro
CTUMYIATOPaMH CEKpeLii, HArOMOIIYEThCS KOH-
TaKT TPaBHUX NPO(EPMEHTIB 1 T130COMATBHUX
riaponas B MEKax BEITHKOTO [IUTOIIA3MATHIHO-
ro Bakyous [41].

VYV JleTHdHHX MOJCTSIX Bakyodal Oymu pe-
3yABTATOM 3IUTTH 3UMATCHHBIX TPaHyMI 1 Ti30-
COM. I[aHI/Iﬁ MeXaHi3M OYB Ha3BaHUH Kpuropa-
giero. 3 1HIWOTO 601<y, B uepynelmH,uyKOBaHHo-
my ITI, BaKyom VTBOPIOKOTBCS 1 B PE3yJIbTATi
KpHHO(baru 1 4K pe3yabTaT AcheKTy HOPMaJTh-
HUX MCXaHI3MiB COPTYBAHHS, TPH SKHX Ti30C0-
MaJbH1 rmponasn BIAAITAIOTBCA Bl TPaBHHUX
3UMOTCHIB B MPOLECI BHyTleJ'IlTI/IHHOFO TpaHc-
MOPTY [2] Lle# MexaHI3M 3AUTTS 3UMOTICHHHX
IPaHy’a 1 Mi30COMATBHHUX TLAPOTIA3 MOXKE 3aBe-
PLINTHCS AKTUBALIEIO TPABHUX (DCPMCHTIB.

Bcranosneno, mo mizocoMansHAN (GEpPMEHT
KarerncuH B 3maTHHI aKTHBYBAaTH TPUIICHHOTCH
in vitro 1 B CKCICPUMEHTAIbHIA Moaem [42].
TpuncuH, v CBOIO 4Yepry, akTUBYE yCi 1HIII 3H-
MOTCHH TPaBHUX (PEPMEHTIB.

Taxum guHOM, (GCHOMEH 3AUMMA 3UMOSEH-
HUX epanyi i 1i30CoM MOXKE 3aBEPLIUTHCS 1HTpa-
BaKYOJIbHOIO AKTHUBALIEI0 TPABHUX (PEPMEHTIB.

Kpim Toro, 3a excnepHMEHTATBHUMH JAHH-
MH, 1HF161pyBaHH$I karencudy B 3anobirae ak-
TUBALi TPUIICHHOTCHA 1 3MCHINYE BUPAXKCHICTD
possutky 1Tl y MuImei 3 BurajJeHIM reHoM, 1o
koxye katencud B [43, 44].

OauH 3 BOKIUBUX €JIEMEHTIB TIIIOTE3N — BU-
sieHa C. Figarella Ta cmiBaBT. miaBUINCHA aK-
THUBHICTb T130COMANTbHUX (EPMEHTIB B MAHKpE-
ATUIHOMY COKY [45], 10 AO3BOJHIO MPHUITYCTH-
TH MOXKIHBICT BHYTPILIHBONPOTOKOBOI aAKTH-
Ballil TPHUIICHHOTCHA.

B mimomy akTuBauis NMaHKPEaTHIHUX (bep-
MECHTIB POSIIIAAETECS SK PE3Y/IbTAT B3aeMO il
MK TiApona3aMy 1 3UMOTCHAMH. AKTHBOBaHI
(bepMeHTH IPUBOASTE [0 PyHHYBAHHS KITITOK
MapeHXiMy, nporpecyrouoro ¢Gidbposy i posBuT-
Ky 0OCTpVYKLii, BTOPHHHOI IOA0 MPOLECIB PO3-
BHUTKY JoKaibHOTO (hibpoyTBopeHus [46]. He-
OOXIMHMN YHMHHUK peatiaiii MEXaHi3my Mep-
BHHHOTO MOIIKOKCHHS — «TONTOMKA» MEXaHi3-
MiB camo3axucty I3, OCKIIBKH Ha HEMOLIKO-
JOKCHY TKaHUHY (DepMEHTH HE J1F0Tb.

6. I'imoTe3a ayToaKTHBALIMH TPHICHHOIre-
Ha. OcTaHHIM 4acoM 3'IBHJIMCS LIITKOM OOIPYH-
TOBaHI BHCJIOBH, IO TIMOTE3a «3IIUTTA 3HMO-
TCHHHUX TPAHY 1 JTI30COMY» AOBCACHA TUIBKH B
CKCIICPUMCHTAJIBHIX MOJCIIX HA rpu3vHax [47]
1 %KOJHOIO MIPOIO HE MOKE OyTH IHTCPIPETOBA-
Ha Ha moguHi. KpiM TOoro, moku He mpoBeacHi
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JOCTIIKSHHS, SIKI O M ATBEP>KYBAJIA HASIBHICTD
Takoro Mexaiamy y jroaunu [48]. Lle mo3so-
JWJIO TPUIYCTUTH, IO TPOLEC dYMOAKMUSAYUL
TPUIICHHOTCHA — VHIKATbHA OCOONHBICTh TIOA-
cbkoro tpuncuHorcHa [49]. besymMoBHO, HA BH-
HHUKHCHHS 1€l riNoTe3H BIUTHHYJIA HAYKOBI Bia-
KPHUTTS B 00NACTI MYTaLid IE€HIB KaTiOHIYHOTO
TPUIICHHOTECHA 1 MAHKPCATHIHOTO CEKPETOPHOTO
THTI0ITOPA TPUIICHHY .

3rigHO AaHOI TIMOTE3H, TPUIICHHOTCH aKTH-
BYETHCSI 3BUMAMHUM LIJSIXOM MPU HU3bKHUX 3HA-
ueHHSX pH 1 maTo0riyHO BUSBISETHCS TLIBKH
rpu GJIOI CEKPEITi.

Sk Bigomo, B HOpMI (pakiiis TFOACEKOTO
TPUIICHHOTCHA AKTHBY€ThCSI TPUIICHHOM, SIKHIM
MOJKE KaTali3yBaTH KACKA[J aKTHBALIl TPUIICH-
HOTCHA 1 BCiX 1HmMMX npoeH3umis. Llel mpouec
PETYMIOETHCS, IPUHANMHI, ABOMA PI3HUMH JTiHI-
SIMH 3aXHUCTY.

[lepma 3 HUX — HAaHKpPEATHUHHH CEKPETOP-
Hu# 1Hr106iTOop TpHncuny [50]. Komu piBHI akTh-
BOBAHOT'O TPHIICHHY 3IHUIIAIOTHECS HHU3bKUMHU,
IHTIOITOp TPHUIICHHY ONOKYE AKTHUBHICTh TPHII-
CHHY, 3amo0Iraloyud THM CaMHM TOJANBINY ay-
TOAKTUBALIMIO TPUIICHHOTCHA 1 1HIIMX mpodep-
meHTiB B Mexkax [13. ¥V pasi HagmipHoi akTuBa-
mii TPUIICHHOTEHA OJNIOKYroYa 3JaTHICTh 1HT101-
TOPY TPHIICHHY BUCHAKYETBCH 1 3aIMyCKAETHCS
KacKaJ aKkTHBalii TpaBHUX (EPMCHTIB TPHUIICH-
HOM.

Hpyra miHig 3aXHUCTy TPEACTaBICHA Oe3mo-
CCPEIHBO TPUIICHHOM, SKHH 32 JOTIOMOTOI Me-
XaHI3My 3BOPOTHOTO 3B'S3KY TIAPOII3YE 3B'SI30K,
gKa criony4ae a8i kynsacti obnacti B R122H in-
LINX MOJICKYJ TPUIICHHY .

Heaasui nosigomicHHst [51] OpumyckarTh,
IO caMe MepeauacHa aKTHUBALIS TPUIICHHY Ipae
OCHOBHY POIIb B PO3BHUTKY MAHKPCATUTY Y JIO-
quHd, Sk BiIOMO, 1AeHTHU(IKOBAHO ABI MyTaIii
TPUIICHHOTECHA, SKI MECPEIIKOIKAOTE 1HAKTHBA-
i tpurcuny v xsopux CII. Ilpu nHagmipHiit
aKTHBALli TPHUIICHHOTCHA MYTOBAHA JiJISHKA
P122H tpuncuny 3mineHa. Tomy TpumncwH He
MOke OyTM 1HAKTHBOBAaHHH, IO OOYMOBIIIOE
3amycK Kackany aktusauii ¢epMeHTIB, ayToaec-
Tpykuuy napeuximu [13 1 3pemroro — po3BUTOK
MAHKPEATHUTY.

HpI/IXI/IJ'IbHI/IKI/I rinoTe3u [52] mpumyCcKaroTh,
IO MyTalli F¢HIB KATIOHIYHOTO TPHUIICHHOTCHA 1
MAHKPEATUIHOIO 1HTIOITOPY TPHICHHY BHIO-
3MIHIOKOTh [IEPeOIr XBOPOOM, MOKIUBO, 3HH-
SKYFOUH TOPIr peamzanii i 1HIMHX TCHETHYHUX
YUHHHUKIB, YHHHHKIB HABKOJHIIHBOTO CEPEIO-
BUINA, alle HE € OC3MOCEPeAHBOI0 MPUYHHOIO
XBOPOOH.

7. Tinoresa axkTuBauii XeMOKIHIB TaKOX
3aCHOBAHA HA MPUITYLICHHI, SIKE TOMYCKAE MOXK-
JMBICTh TPsAMOI MATOJOTIYHOI il HA ALIMHOLIM-
Tu. [IpakTH4HO BOHA € JOTIYHHUM HPOJOBKCH-
HSIM TIMOTE3U MEPBUHHOTO KIITUHHOTO MOIIKO-
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JKCHHS, 10 BUHHUK/IA B PE3YJIbTATI JOCTIKCHb
OCTaHHIX POKIB.

3rigHO i€l TIITOTEe3H, HE3AICKHO Bl €TIONO-
rii MaHKpeaTUTy NEPBHHHI MaTogizionoriuHi
MEXaHI3MH BHSBISIOTHCS HAa PIBHI AllMHAPHUX
kmiTuH. [lepBUHHE MOLIKOMKCHHS ALUHAPHBIX
KITHH NPU3BOIUTH OO0 1HTPaNaHKPEATHIHOI
aKTUBaLli TPUIICHHOTCHA 1 OI0Ky cexperii dep-
menTiB. Hagam ayxe mBHAkO (B MEXkax ACKI-
JBKOX XBWJIMH) BHAUIIFOTBCS PAIUKANTNA KUCHIO
[53], mo mPU3BOAATE IO OKCHIATUBHOTO CTpPC-
Cy, TOIIKOKCHHSA MeMOpaH KIITHHHOI opraHe-
Ju 1 MeMOpaH CaMUX AlMHOLIUTIB.

JanymeHnid MEXaHi3M TMEPEKUCHOTO OKHC-
JICHHS JIIMIAIB BUCHAKYE BHYTPIKIITHHHI aHTH-
OKCHIAHTHI CHCTEMH, 3MCHINYE 3MICT IyTaTio-
Ha 1 BitamiHiB A, E, C, mepeMilueHHs 20epHo20
yunnura kappa B (NF-xB) v aapa. Taka tpanc-
nokauis NF-kB sickpaBo mpoaeMoHCTpoBaHa B
JCKITBKOX MOJENIx ekcrnepuMeHTaipHoro [T1,
BHKIHKAHOTO, HANPHKIIAL, LCPyIeiHOM, Taypo-
X0JIaTOM, HEPEBSI3KOI0 TCPMIHATBHOTO BiAILTY
xoneaoxa (Mogess Outiapaoro I'TI) [54].

B mexax mepmmx 30 xB. B sapi NF-kB in-
OYKYE TPAHCKPHIILIIO ACKITBKOX MCHIB-MIIICHEH
3 TMOJANBIIOK) BHYTPIIIHBOKIITHHHOI TpaHC-
KPHIILIIEI0 XCMOKHHIB — MOHOYUMXEMOMAKCUY -
noeo oinka 1 (MCP-1), intepnetikina 8 (IL-8),
iHTepdepoHinaykyrodoro Oinka 10 1 Tak gami
[55]. B Mexxax HACTYNHOI TOANHH BiAOYBa€eThCS
TPaHCKPHIILIA IPO3anaIbHUX HUTOKHHIB — [L-1,
YHHHUKA HEKPO3y MyXJUHH 0 — tumor necrosis
factor (TNF-a), [L-6 1 MIXKKITITHHHAX MOICKYI
aaresii [56].

B pesyneTari excmpecii 1 BUKHAY aLWHOLA-
TaMH XCMOKHHIB 1HAVKYIOTBCS AKTHUBALI 1 1H-
TpamaHKpeaTHyHa 1HBA3isi MOHOLIUTIB, Makpo-
daris, T-mimbouutie 1 mOTIMOPIHO-IASPHUX
HEHTpOodiniB, SKI SKCOPECYIOTh BKE BIACHI
Mpo3anajbHi MEAIATOPH, BKIKOYAKOYH XCMOKI-
HU, LIATOKIHHU, OKCHA 30Ty, €JIacTa3y 1 Tak AaJi.

[porpecyrounii BHYTPIIIHBOTIAHKPEATHIHUN
Mpo3ananbHAN KackaJ MOXC aKTHBYBATH 3ipya-
CTI PETHKYJIOCHAOTECTIOUNTH (TICYIHKOBI KYII-
(EPOBCBKI KJITKH), IO € TOJOBHUMH CHCTEM-
HEMH  JDKEPETaMH  [PO3AaTbHIX LUTOKIHIB,
CTHMYJTIIOIOUHX Y BIATOBiAb CHCTCMHHIA 3araiib-
HUI CHHAPOM 1 MOMOPraHHy HEJOCTATHICT. Y
excniepumeHTaneHid Mogenmi [Tl Gmokama kym-
(hepOBCHKHX KIITHH 3MCHBIIVE ILIa3MOBI PiBHI
MpO3ananbHUX LHUTOKHHOB, PO3BHTOK T'OCTPOTO
pecmipaTopHOro IUCTPEC-CHHAPOMA 1 MOB's3a-
HOI 3 HUM JIeTanbHOCTI [57].

VY namienris 3 ['TI moxxuBa apyra XBUIIS 3a-
MATBHOTO TMOIIKOMKCHHS, 30KpeMa i1H(EKLiH-
HUI YUHHUK, IO € BTOPUHHUM [DKCPEIOM 3ara-
JABHHUX MEIIATOPIB, SIKI I ACHIIOIOTE CUCTCMHHM
3anajgbHUA CHHIPOM BIAMOBIAL 1 MOKYTh TAKOXK
MPHUBECTH IO CMEPTi (TIMOTE3a «IPYroro yia-

pPy»).



[IpoTe B ekcriepuMeHTaX MOKA3AHO, MO OJHE
Tinpku nepemimenns NF-kB He 3matHe cTHMy-
JTrOBaTH akTHBauio TpurcuHorcHa [58]. Tomy
BUCIIOBIIIOETBCS TPUNYIICHHS, IO iHTpamaHK-
peaTuuHa TPAHCKPHUILIS MPO3aNalbHHUX LHTO-
KHHIB, IMOBIPHO, € HECICHU(IYHOKW PCAKLIE
HA aKTHBAIIIO TPUIICHHOTCHA, BHYTPILIHBONIPO-
TOKOBY TINEPTCH3II0, OKCHIATHBHUH cTpec,
1IEMIIO 1 TaK JauIl.

8. I'imoTe3a cHiBBiZHOIIEHHSI HEKPO3y 1
(}idpo3y B KOHTEKCTi rinoTe3H NMpo ayToJecT-
PYKLi HiALUTYHKOBOT 3an03u. Sk Bizomo,
«einomesy cniggionouenus Hexkpo3sy i Qibpo3y»
chopmymoBaan B 1946 p. [59]. 3rigno wmie€i ri-
MOTE3H, 3aManbHi MEAIATOPH, K1 YTBOPIOIOTHCS
npu [TI Bukmmkatote Hekpo3 I13. Tlo mipi mia-
KIIIOUCHHSA Jii IMyHHHUX MEXaHI3MiB, TOPYLICHHS
OKHCTIOBAJIBHUX MPOLECIB, 1MeMii MpoLec cTae
MEPCUCTYIOUUM (XPOHIYHUM), INO MPU3BOAUTH
10 ¢ibposnux 3MmiH B [13.

HificHo, OIMBLIICTh CTIONOTIYHUX YHHHHKIB
punukaeHHs1 XI1 Bignosigarote Takum mpu [TL
Bararo mankpeaTonoris npuiIIo 10 BUCHOBKY,
mo [Tl 1 XIT — ue da3u oxniei xBopodu, TOOTO
MAHKPEATUT — €IUHUH 3amaibHO-ICTCHEPATHB-
HUH HATOJOTIYHHUH ITPOLIEC.

M.W. Comfort Ta cmiBagt. [59], BuCyBaro4u
BJACHY TINOTE3y, OLMBILIOI MIPOK CIHPATHCS
Ha rimore3y H. Chiari, sxuii me B 1896 p. 3a-
nponionysas poarmsaatd [Tl gk kommiaeke kmi-
HIYHUX TPOSBIB, 1IN0 PO3BHHYIUCH YHACTIIOK
camomneperpasnerns [13, ToOro pylHyBaHHA
TKQHWHHU 3aJI034 ii BIaCHUMHU TpaBHUMH (ep-
MCHTaMH.

OTxe, TPHIICHHOICH,  XIMOTPHIICHHOICH,
MpoenacTasa i npoq)ocq)omnaza A mig giero pis-
HUX YMHHHKIB (3HZO- 1 CK30TOKCHHIB, iH(CK-
LIHHHUX arcHTIB, 1MeMii, IPsAMOi TPaBMH Ta iH.)
aktuByioThes v 13, a HE B aBaHaAUMTHOATIH
KHIILI, «ICPETPABIIOOThY TKaHuHU [13 1 Ha-
BKOJMIIHIX opraHiB. Po3zBuBarotbcs HaOPIIK,
MOIIKOJKEHHS CYIWH, IHTCPCTHLIIAbHA KPOBO-
Te4ua, KOAryIsSUidiHUHA 1 >kupoBui Hekpos. [lo-
IIKOJKCHHSI ALMHAPHBIX KITITOK NPUBOJUTH IO
MOJANIBIIOrO0 BHUBIILHCHHS 3MMOICHIB, SIKI Ta-
KOK KACKaTHO aKTHBYIOThCH.

Kpim Toro, aktuBaifist 1 BUBIIBHCHHST MEIia-
TOPIB 3alaicHHS TaKOXK MOTCHIIIOITh HAOPS-
KOBI 3MiHH, TakuM YHHOM HACTYMA€E MOCIIIO0B-
HICTh TIOAIH, KYJAbMIHALIS SKHX — PO3BUTOK TO-
CTPOrO HEKPOTU3YIOUOro mnaHkpeatury. llpu
COPUATAMBOMY Pe3yibTari dopmyerhest Hidpos,
BracTuBni Bxke XI1.

He auBnsyuck Ha T M0 MEXaHI3M IHTpana-
HKPCATHYHOI aKTUBALii TPUIICHHY ACTATBHO HE
BCTAHOBJICHHH, ICHYE 3aranbHa AYMKA, IO CaME
HCBUACHA AKTHBALS TPHUIICHHY — 1HILIFOIOYNH
quaHUK narorcaesy [T1 [60].

9. I'inoTe3a Mpo MEPBHHHO- i MOBTOPHO-
pelHANBYHO4i (POPMH XPOHIYHOr0 NMAHKpea-
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THTY po3podicHa B OMChKIH aepkaBHIH Meau-
gHIH akaaemii 1, MO CyTi, € KOMOIHAINEW BCIX
BKA3aHUX BHIIC Timote3. 3 PAOOM IOIOXKCHb
JaHol TINOTE3W MOXHA HE IOTOAKYBATHCA.
[IpoTte, Ha Haw mormsa, B Wid rinotesl 3podie-
HUH MPUHLAIIOBO BIPHUN MIAXIT — 3M1IACHCHHUM
aHami3 CyJacHUX rimore3 martoreHe3y XII, Ha-
SBHI CYNIEPEYHOCTI PO3BEACHI B ABI MPHHLUIO-
BO pisHi ¢opmu XII, B KOXKHIH 3 SAKUX BAATOCS
o0'eqHaTH VHIBEpPCATIbHI HATOJOTIYHI MEXaHi3-
MH. ABTOpaMH BUIIISETHCS ABI KIIHIYHI (op-
MH, IO MAfOTh Pi3HI NATOTCHETHYHI OCOOIUBO-
CTI.

Hepeunno-peyuougywua Gopma (I mun)
xponiunozo nanxpeamumy. CTapTOBHH 3ama-
apHuE npouec mogioHo [Tl mounHaeTscs B ma-
PEeHXIMI 3 IHTpAUHMHAPHOI aKTHBALli TPUIICHHY 3
TpuncuHorcHa. [lopii TpumncuHy, IO BHBIIb-
HSIOThCA 3 ALIMHAPHHUX KIITHH, AKTHBYIOTh HOB1
MOJICKYJIH TPUIICHHOTCHA, BUHHKAE JIAHLFOTOBA
peaxiris.

[lixBuImeHHs1 PiBHA TPHUICHHY B KPOBI CTH-
MyT0€e QYHKLOII0 HEHTpo(dimiB, SKI NEPIINMU
COPSMOBYIOTBCSL Y BOTHHILE 3aMaICHHS, I OK-
CHJIAHTH, Ti30COMaNbHI (ECPMEHTH, SKi BHBLIb-
HSIOThCSL HCHTPO(ITaMH, BIIMBAIOTE HA KIi-
THHHI CJICMCHTH 1 CHONYYHY TKAHUHY LIUTOTOK-
CHYHO 1 JECTPYKTHUBHO.

AKTHUBYETbCS TPOLEC MEPEKUCHOTO OKHUC-
JACHHS B KIITHHHUX, MITOXOHAPIATbHUX,
MIKPOCOMATbHUX MEMOpaH 3 MOPYLICHHSIM IX
LIJIOCTI 1 MPOHUKHOCTI 1 BUBLIBHCHHSM 3 aIlH-
HAPHBIX KIITHH V HABKONHIIHI TKAHWHHU 1 KPOB
MPOTCOMITHYHUX TPABHUX 1 Ji30ocoMambHUX (Pe-
pMeHTiB. OcCTaHHI, BOJOIIOYH ArpeCHBHUMH
BIACTHBOCTSIMH, AKTHBHO BKIIOUYAIOTHCI B Me-
XaHI3M 3anaicHHs (MOIWKOJKeHH: ) TkaHuH [13.

3HIKY€ETHCSI AKTHBHICTh AHTHOKCHAAHTIB 34
PaxyHOK iX CHOXKHBAHHS HA HCUTPAJTI3aLiiO Bi-
JbHHUX PAAUKATIB T4 VHACTIIOK ACCTPYKTHBHO-
ro BIUTHBY Ha HUX ITI30COMaTIbHUX (ESPMCHTIB
PO3BHBAETbCS OKCHIATHUBHHUA CcTpec. Ycmia 3a
HeHTpodiTaMyu y BOTHHINI 3aMaJICHHS HAKOITH-
YYIOTBCS MOHOHYKJICApHI (PAaromuTy 3 BUAINICH-
HsM (PiIOPOHEKTHHY, 1IN0 3HAMCHYE MEPEXia roc-
Tporo 3ananbHOro mporecy B [13 vy ¢asy pemna-
paTHBHOI percHepanii 3 po3BUTKOM (iOPO3HUX
3MiH.

[Tz gac pewmicii mpouec ¢ibpo3yBaHHA MPO-
IOBXKYeEThCA TpuBano [60]. Ak MoxxHA 3a3HAYTH-
TH, TINOTE3a BHUHHUKHCHHS ICPBHHHO-PELHIU-
Byiouoi popmu XI1 Beabmu cxoxka 3 TIMOTE3CH0
CHiBBIAHOWIECHHA HEKpo3y 1 gidposy [59]. IcTo-
THA BIAMIHHICTh — HC BKasaHuil panime [59] i
3aMpPONOHOBAHME Mi3HImE [61] MexaHi3M 3aroc-
Tpenns uiei popmu XIL

OTxe, MEPBUHHO- PeLHIMBY 104 (bopMa XI1
3arOCTPIOETBCS YHACTIAOK akTuBawlii (camoak-
THBaLii) MOHOHYKJICAPHUX (paroryris, IO 3HA-
XOASTBCS Y BOTHHINI XPOHIYHOTO 3amlalCHHS 3
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BUBLTbHEHHAM [L-8, dKuil € XeMOATPaKTAaHTOM 1
CTUMYJIITOPOM MPOAVKLII OKCHAAHTOB HEHTPO-
¢inamu. OcranHi, 3'IBISIOYHCH Y BOTHHLII XPO-
HIYHOTO 3aNalCHHS, BUKIUKAIOTh PCLHIUB XBO-
pobu. LIUTOKIHOBHI MeXaHi3M 3aroCTPCHHA €
ANbTCPHATHBHHUM MEXaHI3MOM 1HTpaalluHApPHOI
aKTHBALli TPUIICHHY 3 TPUIICHHOTCHA [62].

Bmopuuuo-peuuduey}oqa dopma (II mun)
XPOHIYHOZ0 NAHKPeamunty. 3amabHUH IPOLEC
NOYMHAETECA | TPUBAIO BIAOYBAETHCA B iHTCP-
crumianeHil TkaauHi [13, moaidHO 10 XpOHIY-
HHUX IHTCPCTHULIATBHUX 3aNaIbHUX 3aXBOPIO-
BaHb JICTCHIB IPH aKTHBHIA YIaCTI MOHOHYKJIC-
apHuX (aronuTiB 1 HE3HAYHIN y4acTi MOTIHYK-
JeapHuX (aroumTiB.

IHimiroeThes 3amaneHHsS IMYHHUMH KOMILIC-
KCaMHU, SIKI BUPOOJISIOTHCSL HA HEBIIOMI AHTHUIC-
HH, 1[0 MAOTh CHOPIAHCHICTh A0 TKaHuHu [13.
Baaemogiroun uepes Fc-penenTopbl MOHOHYK-
acapHux (HarouuTiB, BOHH CTUMYJIFOKOTh BHII-
JCHHS 3 iX LUTOIUIA3MH PI3HUX MEIIaTopiB, SKi
VIIKOUKYIOTh MapeHXIMY (OKCI/I,Z[aHTbI) aKTH-
BYIOTH (piGpodnacTu ((1)16p0HeKTHH) 3 IHTCHCH-
dikarieto GibporeHesa, 1 IUTOKUHIB.

3asHaucHa (hasa 3amAICHHS YV XBOPHX IIEHO
(OpPMOIO MAHKPEATHTY MAE JATCHTHHIA mepeoir 1
HC BHUABIIETHCSA 3HAYHUMH KTIHIYHUMH CHMII-
TOMaMH, TOOTO BIJMOBIAAE XPOHIYHOMY MO-
HOLIUTAPHO-1HPIIbTPATUBHOMY (TICPBHHHO-XPO-
HIYHOMY ) 3amaneHHmo [63].

JITEPATYPA

Ha saxomychk ctami jateHTHOI Tewli yHAcCHi-
JIOK 1HIIiamii MOHOHYK/ICAPHUX (DaroLUTIB IMY -
HHUMH KOMIUIEKCaMH abo camoakTusalli 1HTe-
HCHBHO BHALIIEThCs [L-8, skuit Bogomie xeMo-
TAKCHYIHOIO 1 CTUMY JTIFOFOUOI0 HEHTpOodinu BIac-
tuBicTio. Heltpodinu 3'aBnsatoTeca B 30HI MO-
HOHYyKJIcapHOi 1H(}inpTpanii (v BOrHUIII XPOHI-
yHoro 3amajcHHs [13) 1 3aBAsSKH BHILICHHIO
AKTUBHUX MCIIATOPIB 3amaicHHS (OKCHIAHTH,
mi3ocoManbHl  (EPMEHTH, MI€TIONCPOKCHAA3A)
BHKJTUKAIOTh 3arOCTPCHHSL.

MomeHT 3amyueHHs A0 3amajCHHs MapeHXi-
mu [13 3Hamenye mepexia nareHtHOi (GopMH B
kniHiuHy. [Ipore mommpenuii §idpos I13 1 ar-
podist mapeHxiMU 0OMEKYHOTh PO3BHTOK SIK BU-
COKOi aKTHBHOCTI NCPCKHUCHOT'O OKHCICHHS Ji-
MiAiB, TaK 1 00'€M TPUIICHHOICHA, SIKHH BUBIIb-
HseThes. | B mepion 3aroctpenns, 1y dasy pe-
Micli MOHOHYKJICAPHUMH (haromuTaMu BHILIS-
OThCs  (PiOpoHeKTHH, a oTxe, (Pudpo3yrOUMit
mporiec B [13 He mpunmusaeTses [64, 65].

3aBepIUIYIOUN OIJIsL] OCHOBHHX MMATOTCHETH-
YHHX TIIOTE3, 3araJbHUX MEXaHI3MIB MATOTCHE-
3y XII, caix 3a3Ha4uTH, M0, HE AUBISYKUCH HA
0c31id4  HAYKOBHUX JMOCIIIKCHB, MPUCBIUCHUX
BHBUYCHHIO MATOJIOTTYHUX MEXaHI3MIB PO3BHUTKY
MAHKPeaTuTy, 0arato CICMEHTIB CKIAMHOI CHC-
Temu naroreHe3y XI1 3aauimaroThCs HE3PO3yMi-
JUMH, 3 HASBHI HAYKOBI JaHI BEAbMH CYICpPCU-
JAUBUMH.
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I'ETAPUHNHAYIHUNWPOBAHHASA TPOMBOLIMTOIIEHUSA

H.II. Konuya, E.H. /Tumeun
WucturyTt Tepannu umern JI.T. Mamoit AMH Ykpaussl, r. XappkoB, YKpanHa

B marHOM 0030p¢ paccMaTpHBacTCA TCHMAPHHHHAYIMpoBaHHAS TpoMOonmToncHua ([UT) — maromoru-
YECKOE COCTOSIHHE, KOTOPOE MOJKET IPOUCXOIWTH NMPH HCIOJIB30BAHUH HE(PPAKIMOHHMPOBAHHOTO TEHAPHHA
(H®T'). B cBsaru ¢ HexocTtaTouHOH HHPOPMIPOBAHHOCTHIO, OTCYTCTBHEM HEOOXOJMMBIX JTaOOPATOPHBIX TEC-
toB [UT penko nuarHOCTHPYETCS B OTCUCCTBCHHBIX KIMHUKAX, YTO BIMSCT HA MPABHILHOCTH JICYCHHS 0OTb-
HBIE W MPOTHO3. Mccmenopanme in vitro MpoASMOHCTPHPOBAIH, YTO KIFOUCBHIM MOMeHTOM B TUT sBsmroTCs
HMMYHHBIC ITPOLIECCHI, KOTOPBIC 3aKmovaroTcs B (hopmupoBannmu ['MT-anturen, B3anMOACHCTBHSI MEKIY
IT-anTtuTenaMu, KOMITICKCOM TCHIApHH-TKAHCBHIH (pakTop-4 W FcyRII-pemenropamu HA TpoMOOmHTAX.
BonpmmM HeOCTaTKOM SBISIETCS HEAOCSITAEMOCTb ABTCPHATHBHBIX AHTHKOArYJLIHTOB. JleueHne remoppa-
ruit ipu [ YT, 0cOOCHHO B CBA3W C OTCYTCTBHEM aHTHAOTA, SIBIBICTCS MPOOIEMAaTHYHBIM. Y TIOTPEOICHAE HAB-
KOMOJICKY JSIPHBIX TCAPUHOB, a TAKKE (POHIAMAPHUHYKCA M NMPSIMBIX HHTHOMTOPOB TpoMOmHA BMecTo HDI
MOJKET MPUBECTH K TOMY, 4TO ' U'T CTaHET MUIIb HCTOPHYCCKUM ABICHHEM.

K/ITFOYEBBIE CJ/IOBA: renapmHUHIYHPOBAHHAS TPOMOOLMUTONCHUS, HE(PPAKIMOHHPOBAHHBIH TeEIa-
PHH, HI3KOMOJICKYJLIPHBIC TEIAPHHBI, IPSIMbIC HHTHOUTOPHI TPOMOHMHA, TPOMOOTHIESCKAE OCIOXKHCHHUS
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