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ITposedemvt sxcnepumermanvivie UCCIE008AHUA KPUOBOIOEUCBUS HA MKAHL NOOXKEAYOOUHOU Xenesvt Genot
KpbiChl 6 PA3UMHbLLX memnepamypholx pexumax. OxaaxoeHue viMOIHANOCH UHMPAONEPAUUOHHO, NYMeM He-
NOCPeOCMBEHHO20 CONPUKOCHOBEHUR KPUOXUPYPZUNECKOZ0 HAKOHEUHUKA C MKAHBIO Keaezv.. Y Cmanosiena 3asu-
CUMOCTIL NIOKANBHBIX MOPHON0ZUNECKUX USMEHEHUIl Om meMnepamypsl oxAaxoenus. ITpednoxennsiul KpuozeH-
Hbitl CNOCO6 MOOEAUPOSAHUS. NAMON0ZUU NOOKEAYOOUHOU Kee3bl OMAUUAEMCS CTAOUTLHOCMbIO 60CNPOU3Bede-
HUS, BbICOKOU CneyuhuuHocmpio u Mmoxem OGbimv peKOMeHOOS8an 0N BOCNPOUIBEOEHUS 8 IKCNEPUMEHME.

O[KEenyao4HHas wenesa pacnonoxedHa rny6oko B

3a6pIOWWHHOM NPOCTPaHCTBE, crnepeau NpUKpbLITa
nepegHen GPIOLLHONW CTEHKOM M opraHamun 6pIOWHOK nonoc-
TW, C3aaM1 3alUMLLEeHa MbILILAMK CNMHLI M NO3BOHOYHBLIM CTON-
6oM. MoBpexaeHne NoAHenNya04HOW Henessbl BO3HWKaT
NWLLb NPK ONPEaeNeHHOM MeXaHU3Me TPaBMbl: MPAMOM CU/lb-
HOM yaape B anuracTpanbHylo obnacrts, coaBneHve obnacm
HUBOTA B NepegHesafHeM HanpasfieHuu, NageHuu ¢ BbiCo-
Thl, PAHEHWUKU XONOAHBIM M OrHECTpEeNbHLIM OpY)KHMEM. Pa3py-
WeHWe TKaHKW }enesbl CONPOBOMAAETCH BblaeneHueM dep-
MEHTOB ¥ 3anyCKOM MpoLecca ayToNnaa, 4To NPUBOAMT K pas-
BUTUIO OCTPOro naHkpeatura [4].

OcTaeTca TaKkKe akTyansHOM npo6neMa nocneonepauu-
OHHOr0 NaHKpeaTuTa, Pa3BUBAIOLIEroCa NpU BbINONHEHWK
pasnuyHbIX XUPYPru4ecKUx onepauuin Ha NoaxenyaoqyHon
enese, MeN4HbIX NPOTOHaX, Menyake U ABeHajuatMnepcT-
HOW KuwKe [1]. OnucaHbl cnydyan BO3HUKHOBEHWA NaHKpea-
TATa Mnocne onepauMi Ha pasNUyHbIX OpraHax, PacronoXeH-
HbIX HA 3HAYUTENLHOM PACCTOSHMK OT NOAMENYA0YHON He-
nesbl.

MUcxoan M3 U3noXKeHHoro, Nnpobnema NaTtonoruu noame-
NYAOYHOR Xenesbl NpeAcTaBnseT OaHY U3 BaMHbIX 3aaad
BOEHHOW MeauLIMHbI.

Ansa uccnepoBaHKA OTAENbHBIX CTOPOH NartoreHesa naH-
KpeatuTta U U3ydeHus 3QHEKTUBHOCTH ero NIe4YeHWs B HacTo-
flllee BpeMs UCNONb3YyIOTCH pasnuyHbie IKCNepuUMeHTanb-
Hble MO/ENM, KOTOPBIE, K COXANEHUIO, He NIWEHbLI HeaocTar-
KOB.

Hamu 1ayyeHa 3pPeKTMBHOCTb KPUOreHHoro cnocoba
MOAENHPOBaHWA NaToNnoruM NOMKENYA04HOH Kenesbl.

Matepuran 1 MeToabl

3KCNepUMeHTaNbHble UCCNEAOBaHUS NPOBOAUIUCE Ha
HenuHenHbIX 6enbix Kpbicax BecoM 160-180 rpamm. Mcnonb-
30Ban1cb 6enble KPbiChl — CaMLbl, YTO NO3BONSET UCKIIO-
YUTb FOPMOHANBHOE BNAWAHWE, CBA3AHHOE C 3CTPaNbHbIM
LIMKNOM Ha Te4yeHWe NaTtoNorM4ecKoro npouecca. MNuranuwe
OCYWECTBNANOCL NO 06bIYHOW AUETE B YCNOBUAX BUBApUS.
KpbicaM Bbin obecnedeH cBobOaHbIA AOCTYN K NULLE U BoAe,
WX COAEPAnK B CTaHOapTHbIX YCNOBWAX C eCTECTBEHHOR 12-
4acoBOW CMEHOW CBETa M TeMHOTbL. PaboTy NpoBoaunM C co-
onaeHMeM npaeun, NPeaycMoTpeHHbix EBpOnencKon Ko-
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MUCCHEN NO Haa30py 3a NpoBeaeHWeM nabopaTopHbIX U ApY-
rMX ONLITOB C YHaCTUEM 3KCMepUMEHTaNbHbIX MUBOTHBIX pas-
HbIX BMAOB.

B TeveHne 18-24 4acoB 40 BOCNPOU3BEAEHMS IKCNEPH-
MEHTa WBOTHbIE HE Monyyany Nuuly, Boga Aasanach B Heo-
rpaHu4eHHOM KonuyecTse. KpbiC BbiiepHUMBANK Ha ronoj-
HOM pEeXMME C LieNbio CTaHAapTU3MpPOBaTh YCIOBMA ONbITa,
Bbi3BaTh CHHXPOHM3ALMI0 CEKPETOPHOro UMKNa B KNeTKax
NOMKENYA04HON Henessbl.

Onepauunu BbINONHANKCE C CO6MI0AEHWEM NpaBun acen-
TUKK W @aHTUCENTUKM. oA 3PUPHBLIM HAPKO30M NPOM3BOAN-
N CPEeAUHHYIO NanapoTOMMIO, OTCTYNA Ha 1CM OT MeYeBM -
HOro OTPOCTKa No 6enow NMHUKU MUBOTa ANMHOW 3cM. [na
pacilMpeHus paHbl BO BpEMA onepaumu Ha nabopaTtopHbix
MMBOTHBIX UCNONB30BaNM PaHopacluMpUTeNb COBCTBEHHOM
KOHCTPYKUMK (MateHT PB N2 3641).

[ns NoOKanbHOW runNOTEPMUKM NOMAMENYAOHHOW Henessbl
MUCNONb30BaNu KpUoxMpypriuyeckun komnnekc KCH 3A/B,
NPUMEHAEMbIA /17 MECTHOIO 3aMOpaUBaHUS THaHEW.

OxnapaeHue xenesbl OCYWECTBNANM UHTPaonepawunoH-
HO, NYTEM HEenoCcpeACTBEHHOr0 CONPUKOCHOBEHWS KPHUOXK-
PYPrM4EeCcKOro HaKOHEeYHUKa CO6CTBEHHOW KOHCTPYKLUMH, C
OonpeaeneHHbIMKY NapaMeTpamMu ero paboyen 4act, No3Bo-
NAOWENA OCYLECTBUTL TOYEYHbIe Bo3gencTeuA. (MarteHT PB
N2 3979). BosgencTBue HU3KWUX TEMNEPATYP OCYLLECTB/NA-
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Puc. Cxema rpagMeHToB TeMnNepaTyp B o4yare Kpuo-
BO34eNCTBUSA

a — 30Ha 3aMOPaMUBAHUSA; 6 — 30HA OXNAMAEHUS; B
— 30Ha rMNOTEPMUM.




nock B TeyeHue 60 cexyHa. NpUMeHeHne yKa3aHHOro HaKo-
HEYHUKa NO3BONAET OCYLECTBUTL CTaHAAPTU3aLMI0 KDUOBO3-
[EHCTBMA Ha NOMKENYA0YHYIO enesy. Boibop BpeMeHu BO3-
eWcTBUA 06YCNOBNEH, C OQHOW CTOPOHBLI, TENNONPOBOAHOC-
ThHO KPUOXMPYPrMYECKOr0 HAKOHEYHUKA, a C APYroA — aHaro-
MW4ECKMMK NapameTpamu NMoMKENyA04HOM HeNesbl KPbiChl.

Mcnonb3oBanuck TeMnepaTtypHble pexumsl:-20°C,-
60°C,-100°C,-140°C #-180°C no3sonsaiowme B COBOKYMNHO-
CTU NONHO U3Y4UTL BO3LEUCTBUE HU3KMX TEMMEepaTyp B aua-
nas3oHe OTpULaTENbHbIX 3HAaYEeHWNA.

Mpu 3aMOpaXMUBaHUK TKAHER B NOMKENYA0YHOM enese
BblAENAKOT TPU 30HbIL: 30Hy 3aMopaXMBaHHUA UNKU KPUOHEK-
po3a, 30Hy OXJIamAeHUs M 30HYy runoTepmuid. Temneparypa
Ha rpaHvue C 30HOK 3amopaxuBanus-20°C, a ¢ 30HOM rMnNo-
Tepmuun +5°C (puc.).

BuayantHO nocne KpUOBO3AEHCTBUA XOPOLLO Onpeaens-
eTcs nesHoe NATHO. Ha rpaHvue ¢ NefaHbIM YHacTKOM TeMm-
neparypa 0°C. luameTp 06pa30BaBLIErocs NeJaHOro NATHa
M3MEPANK LUTAHIEHUMPKYNeM C UronbyateiMu rydkamu. Mop-
donorv4eckre H3MeHeHUs B LEHTPaNbHOW YacTu NeasHoro
NATHa XapaKTePU3YIOT 30HY 3aMOpaXMBaHus, a nepudepu-
YecKue oTaenbl — 30HYy oxnampaeHus. Bpema 3aMopaxusa-
HWA 3ajaBany TaiMepoM, BCTPOEHHBIM B KDUOXMPYPruyec-
KU KOMMNEeKC.

CHWeHWe TemnepaTypbl NoQKenyao4yHOM Kenesbl no-
41 0 +5°C He OKa3biBAET 3aMETHOMO B/IMAHWA Ha CTPYKTY-
py, OTMEYEeHO NULlb 06paTMMoe yrHeTeHWe IKIOKPUHHOW
DYHKLMK.

OxnaxaeHHbIA Y4acToK wenessl oTrausan B TedeHue 30
CEKyHf, NOC/e Yero Cene3eHO4HbIA CErMEHT NOMKENY04HOM
Wenesbl BMECTe C CaNbHUKOM M CeNe3eHKOW Norpyxanv B
GPIOLWHYIO NONOCTb. NS MaHUNYNALMKA Ha NOAKENYA0HHON
enese UCNonNb30BaNu MUHUET COGCTBEHHOM KOHCTPYKLIMK
(MateHT PB N2 4891).

OnepauroHHY0 paHy ylwuMBanu NOCNOMHO Harnyxo. Ans
HaNOMEeHWA WBOB NPUMEHSANIW UINoAepKaTens COBCTBEHHON
KOHCTPYKUMM, UCNONL30BaAHWE KOTOPOro NO3BONKIO Cylle-
CTBEHHO ONMTUMKU3WPOBAaTL NPOBEAEHHE ONEepaTMBHOIO BMe-
warenscTtea (MateHT PB N¢ 4451).

3a60# HUBOTHBIX BO BCEX CEPUSX NPOBOAMNCA NMyTEM fe-
KanuTauum cnycta 5, 30 u 60 MuHyT, yepea 3, 6, 12 1 24 yaca,
Ha 3, 7, 14, 21, 30, 45, 60, 75 1 90 cyTkM nocne NoKanbHoOH
rMNOTEPMUU MOMKENYA0HHOM enessbl.

Bo BCex rpynnKkax Kpbic 3a6uBand B NpomexyTke ot 10
[0 12 4acoB yTpa, YTO AaBan0 BO3MOMHOCTE CTaHAapPTU3U-
poBaTh fiaHHbIe NaToMOpPGhONOrMYECKUX UCCNEA0BaAHUA.

AnA rucToNOrMYECKMX UCCneaoBaHuii Gpany NompKenyaoH-
HYIO JKenesy ¢ napanaHKpeaTMyecKOon HUPOBOW KNETYATKONH,
BGpbKEerKy TOHKOW W TONCTON KULIKK, GONBLIOA CaNbHUK.
®urcauuio npoeoauni B 10% HeWTpanbHOM dhopManuHe.
locne NPOMbIBKKM B NPOTOYHOW BOAE NPOBOAWIM Yepes Crup-
Thbl BO3pacTaloLLeA KOHUEHTPaUKK, 3anMeany B napaduH ¢
BOCKOM. M3 napaduHoBbIX 6/10KOB roTOBUNM CPe3bl TOMLH-
HOW 5 MKM. B pabote MCNoNb30BaHbLI CNeaytoLme rmcToNnori-
YECKME METOAMKM: 1 — reMaTOKCUIMH-303MH; 2 — NUKPOQYK-
cvH no BaH [M30HY; 3 — OKpacKa 3nacTUY4eCKMX BO/IOKOH pe-
30puUKrH-byKCcMHOM no Bewrepry.

MonyyeHHble pe3ynbTaTthl 06paboTand ¢ NOMOLLLIO Na-
KETa KOMMbLIOTEPHbIX NPOrPaMM CTaTUCTUYECKOro aHanusa
«Microsoft Excel 2003~ u «Statistica 6.0n.

Peaynstathl U 06CyMaeHUe

JloKanbHOE OXNamieHue THaHW NOMHENYA0YHON Kene-

HoBble TeXHO10THH B MEHIHHE ",}

36l B TEMNEepatypHbIx pemumax:-20°C,-60°C,-100°C,-140°C
n-180°C B TeyeHne 60 ceKkyHA Bobi3biBaeT o6pa3oBaHue ne-
ASHOTrO NSITHa COOTBETCTBEHHO aAvameTpam: 3,99+0,11 mm,
5,9810,11 mm, 8,00+0,12 mm, 9,00+0,12 mm 1 10,02+0,12
MM. CTPYKTYPHbIE U3MEHEHUS, Bbl3BaHHbIE KPUMOBO3aEH-
CTBWEM, MOTYT ObITb ONpefeneHbl Kak oTeYHO-reMopparuyec:
Kaf ¢opmMa ocTporo naHkpeatvra. MocneaosaTtensHOCTbL pas-
BUTUA SKCNEPUMEHTaNLHOMO OCTPOro NaHKpeaTuTa, Bbi3saH-
HOr0 NOKaNbHbLIM KPUOBO3AEWCTBUEM, BHNKOHAET CTAMM:
OTEYHO-reMopparMyecKylo; HEKPOTUYECKYID; pacnnaBneHus
U 3NUMUHALIMMK; CTAAUIO CKNEPO3UPOBaHUA U aTpoduUH.

Mopdonoruyeckas KaptMHa OCTPOro 3KCNepUMeHTanb:
HOrO NaHKpPeaTUTa 3aBUCUT OT TEMMNEPATYPHOIO PeXUMa Kpu-
oso3aenctsua. NatoMmopdonornyeckme U3MeHeHUs Nocne
oXNa}aeHus B TeMnepaTtypHoM pexxume -20°C aBnsoTcs
NOKANbHLIMM, OrpaHU4EHHBIMKW 0BNACTbI0 KPUOBO3AEHUCTBUS
1 3aBeplualoTcs pybLOBOW aTpoduen.

Mopdonornyecke U3MeHeHUs Nnocne BO3AenCTBUA XO:
nogom ot -60°C go -180°C 6onee BbipaXeHsbl, YTo 06yCcnos:
NIEHO YBENUYEHUEM NNoLWaau KPUOreHHOro NoBPEMAEHHS
NOAMENYAOYHON Henessbl.

JlokanbHoe KPUOBO3AEHCTBUE B TEMNEPATYPHOM PEXMK:
me -60°C npuBOAMT K pasBMTUIO OTEYHO-reMOpParuyecKor
$hopMbl OCTPOro NaHKPeaTUTa ¢ UCXOA0M B XPOHUHECKUIA NaH:
KpeaTuT C ABNEHUAMMU CKIepo3a U nunomarosa opraHa. E
NaronorM4eCKUin NPOLIECC BOBNEKaETCA NapanaHKpeaTMyec
Kan Knetyatka. Oyaru HeKpo3a B HeW NoaBepratoTes NenKo
LUMTapHOR MHGUNLTPaLUMK W paccacbiBaHuio K 3aBepLIeHUK
3KCNEepUMEHTa 3eCb BbIABNAIOTCA CKOMNEHUs 3PEeNon co
€0UHUTENbHOW TKaHH.

JlokanbHas runoTepMuA B TEMNEPaTYPHLIX PEXUMaY
-100°C u -140°C Kpome pa3BuTUA OCTPOro AECTPYKTMBHOIC
naxKkpeatvTa, 6onee BbIPAXEHHOro NPY KPUOBO3AEHCTBUE
-140°C, npuBOAMUT K NPUBOAWT K CEPO3HOMY OTEKY napanaH
KpeaTU4ECKON KNEeTHaTHU, KIeTHaTKK BGONbLLOTO CanbHUKA b
GpLIHERKM KULLOK YXKe cnycTa 3 Yyaca nocne KpuoBo3gen
ctBua. K 12 yacam B napanaHKpeaTM4ecKOW KIeTHaTHe Bbl
ABNSIOTCA O4arv MWpOBbIX HEKPO30B, a TaKKe Menkve bene
Cble GNAWKKA CTEaTOHEKPO30RB, pacCesHHbIe N0 GPLKEenHE
TOHKOW KMLWIKK WM NapueTancHOMY NIUCTKY 6ptollmHbl. Ouyari
UPOBLIX HEKPO30B NapanaHKpeaTM4ecKOW KNeTHaTKM t
NepBbIM CYTKaM NPUHUMAIOT C/IMBHOM xapakTtep. Ha Tpetbt
CYTKM 3KCNEepUMeHTa BOKPY Nonei 1UpoBbIX HeKpo30B dop
MUPYETCH NeAKouUTapHan UHGUNLTPaUMa U3 Npermylle
CTBEHHO NanoyYKofAEPHbLIX HEWTPODUNOB.

K 7 cyTkam B napanaHKpeaTW4eCKOW KneTyaTKe nons
UPOBbIX HEKPO30B OKPYMEHb! AEMapKaLMOHHLIM BaNom M:
HENTPOdHUNbHBIX NEWKOLUMTOB, Makpodaros, a Takke um
douuTos U prubpobractos.

Ha 14 cyTH1 3HCNepuMeHTa B BEPXHEM 3TaXke OpIOLWHOI
NnonocTv onpeaensieTca NoABMHHOE, OKpyrnon ¢opmbl obpa
30BaHue, MopdonorMyecKoe UccrieaoBaHie KoToporo Bepu
dULMPYET KaK NCEeBAOKMCTY.

OxnaxgeHue B TeMnepatypHoM pexuume -180°C Bbi3bl
BaeT reMopparM4yeckmii NaHKPEOHEeKPOo3, COYETaOWMUHCH |
nopa)eHUem napanaHKpeaTMHeCKOW KNeTYaTKM, KIeTHaTKI
6pLLHERKU TOHKOW U TOJICTOM KULLKK KM BONLLIOIO CanbHUKE
Pa3BuTHe cepo3HO-reMopparMyecKoro nepuToHuTa NpPMBC
OMUT K rMbenuy MUBOTHLIX Ha 1-3 CyTOK nocne Havana 3KCneE
pUMEHTa.

B HacTosilee BpeMS [OKa3aHo, HTO B OCHOBE pPa3BMTH
OCTPOro NaHKpeaTuTa NeXuT nospemxaeHne memMbpaH auy
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v¢ HoBble TeXHOJOTHH B MeIHIIHHE

HapHbIX KNETOK [2,6]. B CBA3KM C 3TUM NPOBEAEHO MCCNeao-
BaHMWe C LeNbio U3y4eHUs COAepIaHus LIMTO30/1bHOrO CBO-
60AHOro HOHWM3UpOoBaHHOro Ca®* Kak OCHOBHOTO WHTpaLen-
MONAPHOr0 MeauaTopa NaHKPeaTUYECKON CeKpeumH.

MNospempaeHne aurMHapHbIX MeMOpaH Bbi3bIBAET MOLWHbIA
NPUTOK BHEKNETOYHbIX MOHOB Ca?*, KOTOPbIE MHULMMPYIOT
BHYTPMIIETO4HbIE NPOLECCHI C aKTUBALMEN TPMINCMHOreHa npu
y4acTuM KaTtencuHa B nu3ocomanbHoW ruaponassl, ¢ nocne-
AYIOLLMM NOBpeXaeHueM naHkpeauurtos [7,8,9]. Ha ocHoBa-
HUM W3NOMMEHHOrO aBTOPbI AENAKT BbLIBOA, YTO OHWM M3 ca-
MbIX PaHHWX MEXaHWM3MOB, Bbi3blBalOLLMX Pa3BMTUE OCTROro
NaHKpeaTuTa, ABNAETCH NOBpeXaeHue MeMOpaH auMHapHbIX
KNETOK.

MameHeHus, npoucxoasniume B 6MONOrM4ECcKUX oGbeKTax
nop BAUAHWEM HU3KMX TemnepaTtyp H.E. Mywkaps v A.M.
benoyc [5], a Taroke 3.U. KaHgent [3] 06bACHAIOT BHYTPU-M
BHEKIETOYHOW KPUCTONM3AaLMEN BOAbI B KNETKE, CONPOBOM-
Aaoumecs nospexaeHvemM Guononrudeckux memoépat. MNo-
BbllLUEHWE KOHLEHTPaLMK 3NEeKTPONUTOB U pH nNpy 3TOM Bbi-
3blBAET AeHaTypaLWUOHHbIE U3MEHEeHWs GMOMaKPOMONeKyn
1 CYOKIETOYHDBIX CTPYKTYP. IMPOMCXOAUT TaKKe NPOCTPaHCTBEH-
Hoe CONUKEHHE CYOHNETO4HbIX YaCTUL, Bbi3biBaIOLLEE UX HEO-
6patuMbie CTPYKTYPHbIE NepecTpoiky. KpuoBo3aencTaue Bbl-
3blBaeT NpeKpalleHre NOABMKHOCTM NPOoTonnasmsl (Tep-
ManbHbIK WOK).

Taknum 06pa3oMm, B OCHOBE Pa3BWUTUSA NaToNoruu nopme-
NyAOYHOM Xenesbl U IKCNepPUMEHTaNbHOK MOJENH Bbl3BaH-
HOW KPUOBO3JEHCTBMEM Nexar obLMe naTtoreHeTUYecKue
MeXaHU3Mbl.

BoiBoAabl

Kp1oreHHbI# cnocob MoAENMpoBaHWS NatonoriM Noaxe-
NyAOYHOW ene3bl 06nanaeT BbICOKOH cneurdruyHOCTbIO U
CTabWNbHOCTLIO BOCNPOW3BeAeHUA. M03BONAET MOAENUPO-
BaTb PA3/U4HOM CTENEHU THXKECTU NOPaMKEHUs MoMKenyaoy-
HOW Wenesbl U OCNOXMHEHUS OCTPOro NaHKpeaTtuTa (ncesao-

K1CTY). K nonoxuTensHbIM CBOMCTBaM cnocoba cneayer TaK-
YKE OTHECTU €ro NPUroAHOCTL NPUMEHEHUS Ha MeNKKX Nabo-
PaToOPHbIX HUBOTHLIX. peanoXeHHan aKcnepuMeHTanbHan
MogelNb NO3BONWUT NPOBOAUTL AalnbHenlee U3y4eHue pas-
NHYHBIX CTOPOH NATONOMMKU NOMLKENYA0YHON Henesbl.
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