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MHorue TeopeTHYECKUE U HKCIIEPUMEHTAJIbHBIE HCCTIe-
JIOBaHMA KaK in Vitro, Tak U in vivo NPOBOJAWINCH C LIENIBIO
00BsICHEHNS NEHCTBUSA HU3KUX TEMIIEpAaTyp Ha TKaHb.
Od4eBHUIHO, YTO TeMIlepaTypHBIE MapaMeTpbl, HCIOIb-
30BaHHbIE PaHee AJIs 3aMOPaXUBaHUS [IPU KPUOXUPYPIUH,
He ObLIIM TOYHBI; BO3MOXKHO, 3TO U OBLIO IPUYMHON Heynau
npu nedeHnd. Llens paboTel — onucanne paHHUX yIBTpa-
CTPYKTYPHBIX 0COOCHHOCTEH TaPSHXUMBI IOKEITYI0UHON
JKeJIe3bl C UCII0JIb30BAHUEM KPUOXUPYPTHH il ViVo.

IIponeMoHCTpUPOBAaHO BO3IEHCTBHE POLIECCOB 3aMO-
paXUBaHUSA-OTTAaUBAHUS IPU Pa3IMYHBIX TeMIiepaTrypax. B
SKCIIEPUMEHTE UCTIOJIB30BaNN 48 )KUBOTHBIX. MccnenoBanu
OTBETHYIO PEAKLIMIO NaPEHXUMBI IIOJKETYIOYHON JKETIe3bl
Ha KpUOXUPYPTHUIO.

AHanu3 ¢ MOMOIIBIO AEKTPOHHON MUKPOCKOTIMH ITOKa-
3aJ1, 4TO MOCJE JOKAIbHONU KPUOAECTPYKLUH IIPU TEMIIE-
patypax —80 u —180°C cxoHbIE IPOIECCHI TPOUCXOIAT B
TKaHU IOJDKEITYIOYHOM 5KeJe3bl B PAHHIOO IOCTKPUOXUPYP-
rugeckyio (asy u B mpezesiax CyTOK [ociie HU3KoTeMIepa-
TYPHOMU 3KCHO3UINH TKaHHU. DK30KPHHHBIE KIETKH MOPKeITy-
JIOYHOM jKeJie3bl B LEHTPE KPUO30HBI U3MEHSIUCH MOCIIE
pa3sMopakuBaHUs. YBEJIMUYHUBAIUCH YIbTPACTPYKTYypHBIC
M3MCHEHUS B 9K30KPHHHBIX KIICTKAX, B KOTOPBIX OBLTH OTMe-
YeHBI TIEPBEIC MPU3HAKKA AUCTPOPUUECKUX MPOLECCOB.
Taxue ynpTpacTpyKTypHbIE H3MEHEHUS B KJIETKAX MOIKEIY-
JIOYHOM )keJ1e3bl 00eCIIeYNBArOT JyyIllee IOHUMaHNE MeXa-
HHM3MOB TIOBPEXKICHUSI U TIaTOreHe3a 00MOpayKMBaHKSI ITOCIIE
Kpuoxupypruu. IIpu kpruoxupypruu cBoicTBa OTBETHOH
peaxkLMy NapeHXUMBbI [10JDKEITYJOUHOM XKeJe3bl II0CIIE HU3KO-
TEMIIEPATYpPHOI'0 BO3JCHCTBUS Ba)XHbl JUIsl IOHUMaHUU
MEXaHU3MOB IIOBPEKICHUS U KPUOTE€HHOIO [1aTOJIOrHYeC-
KOT'0 U3MEHEHUS MTOCIIE€ OTTAUBAHHUS.

[Tony4yenHsle JaHHBIE NOATBEPKIAAIOT, YTO UMEHHO Ha
KJIETOYHOM YPOBHE POUCXOANUT BHE3ATHOE U IPOTPECCUB-
HOE NOBPEXIEHUE KIETOK MOPKETYIOYHOMN KeJe3bl B OCT-
KpUOXUPYPrHUUECKON 30HE, UTO MPUBOAUT K ACETITUUECKOMY
KPHOHEKpPO3Y, a 3aT€M M aceNTUYECKOMY KpHOANONTO3y
JKUBOI HOPMaJIbHOM TKaHU. MI3MEeHEeHus COCyAUCThIX Kallnil-
JIIPOB U IMPKYJIATOPHASI CTarHALMs yKa3blBatOT HA aHTUAH-
TUOTEHE3HbIN MEXaHU3M, KOTOPBIil BMECTE C KpHOAIIOHEKPO-
30M M KpUOAIOINTO30M SIBJISIOTCS OCHOBHBIMU MEXaHU3-
MaMH MOBPEKACHUS OMONIOTUYECKON TKaHH MOCIIE HU3KO-
TEMIIEPATYPHOI'0 BO3EICTBUSL.
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A number of theoretical and experimental studies, both
in vitro and in vivo, have been performed to explain the
action of low temperatures on tissue. It is now evident that
the thermal parameters used in the past for freezing during
cryosurgery were not precise; this may have resulted in the
failure of treatment. For the first time, this report describes
the early ultrastructural features of pancreatic parenchyma
after low temperature exposure, i.e. cryosurgery, in vivo.

We demonstrate the effect of freeze-thawing processes
using temperatures of various intensities. 48 animals were
used for the experiment. The cryosurgical response of panc-
reas parenchyma, i.e. ultra-structural cellular changes in
pancreas tissue, was investigated.

The electronic microscopic analysis showed that, after
local cryodestruction at temperatures of —80 and —180°C,
similar processes occurred within the pancreas tissue in
the early postcryosurgical phase — immediately and up to
24 hours after low temperature exposure on tissue. The
exocrine pancreatic cells in the center of the cryozone
changed upon thawing. Ultrastructural changes in the exo-
crine pancreatic cells, where the first signs of dystrophic
processes had been noticed, were increased. These ultra-
structural changes in the pancreatic cells provide a platform
to better understand the mechanisms of damage and the
pathogenesis of frostbite after cryosurgery. The properties
of the pancreas parenchyma response after low temperature
exposure provide important insights into the mechanisms
of damage and the cryogenic lesion immediately after
thawing in cryosurgery.

Our new insights prove on the cell level that suddenly
and progressively damaged pancreatic cells in the postcryo-
surgical zone lead to aseptic cryonecrosis and then to asep-
tic cryoapoptosis of vital normal tissue. The vascular capilla-
ry changes and circu-latory stagnation demonstrate the anti-
angiogenesis mecha-nism, which, together with cryoaponec-
rosis and cryoapoptosis, are some of the main mechanisms
of biological tissue injury following the low temperature
exposure.
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