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Studying of Blood Flux in Liver After Hepatic Artery Cryodenervation

KpoBooOpamienue perynupyercs pasindyHbBIMHU
CHUCTEMaMM OpraHM3Ma, BKJIIOYas CUMIIATUYECKYIO
BETE€TaTUBHYIO HEPBHYIO CHUCTEMY, KOTOpas OKa3bl-
BaeT Ba30KOHCTPUKTOPHOE BJIMSHHE Ha COCYIBI.
YerpanuTe HelipoTpoduueckne U LHUPKYIATOPHbIE
HapyLIeHHUs, MyTeM OJOKaIbl COCYIOCYKUBAIOIIUX
HMITYJIbCOB CUMIIATUYECKON HEPBHOMU CHCTEMBI, MOXK-
HO JIeHEpBalMeld, 4TO UMEET BAXKHOE NPUKIATHOE
3HAYEHUE [P PAINYHBIX ATOJIOTUSX, COIIPOBOXKIAEC-
MBbIX TUTIOKCUEN U UIIIEMUEN OPTaHOB.

JeHepBanus cocyl0B IPOBOAUTCS PA3ITUYHBIMU
criocobamu, BKITIOYasi BO3/I€UCTBHE HU3KIUMHE TEMIIe-
paTypamu, 4TO OCHOBAHO Ha OONBLION YyBCTBUTEIb-
HOCTH HEpPBHOM TKaHHU K X001y [3]. OTcyTcTBUE TPOM-
003a 1 APKUX ASCTPYKTUBHBIX HAPYLIEHUH B KPYITHBIX
COCylax CBUAETENHCTBYET O COXPAHEHUH UX (DYHKIHO-
HaJIbHOH MOJTHOLIEHHOCTH ¥ BOCCTAHOBJICHUH HOpMaJTb-
HOT'0 KPOBOOOpAILIEHHS, YTO 1a€T OCHOBAHUE ITPUMe-
HATH KPUOMETO[ B ONEpalraxX Ha MarucTpajabHBIX
cocynax [2, 4].

Lens paboTsl — ncciaenoBaHne B paHHHUE CPOKHU
KpHOJIEHEPBUPOBAHHOM 00IIIEH MEeYeHOYHOH apTeprun
(OITA) 1 kxpoBOTOKA MEYEHHU TIOCTIE IEHEPBALINH.

Matepnanbl 1 metoAbI

DKCHEePUMEHTHl IPOBEACHBI B COOTBETCTBUHU C
“OO0mKUMHU TPUHITUIIAMU DKCIIEPUMEHTOB Ha KU-
BOTHBIX”, ooOpenHbiMu 111 HarnmoHamsHbIM KOHTpec-
com 1o ouoatrke (Kues, 2007).

s vccnenoBanus HCNOAb30BaIN 60 KpbIC-CaMIIOB
maccoit 220-250 r, 3nopoBsix u ¢ CCl ,— UHJIy[IMPOBaH-
HeIM muppo3oM nedenu (0,2 mn CCL/100 r macchl
Tea )KUBOTHOTO 2 pa3a B HEAEIIO Ha MPOTsukeHnu 10
HEIeTb).

Kpunonenepsaruro OIIA npoBoanian Kproanium-
kaTopoM aepmatonornueckum K/I-3 ¢ temmepatypoit
paboueii moBepxHoctu —150°C, ¢ Hacaakol B BHUJE
HE3aMKHYTOH OKPYXHOCTH 2/3, BpeMst BO3ICHCTBHS —
1 muH. KpoBOTOK B apTepuu BOCCTaHABIMUBAJICS B Te-
yeHue 7—10 ¢ mocae KpuoBO3AEHCTBUSA.
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Blood flux is regulated with organism systems,
including sympathetic vegetative nervous system,
rendering vasoconstrictor effect on vessels. To
eliminate neurotrophic and circulatory impairments by
means of blocking the vasoconstrictor impulses of
sympathetic nervous system is possible by denervation,
being of important applied value at different pathologies,
accompanied by hypoxia and ischemia of organs.

Vessel denervation is performed by different ways,
including the effect of low temperatures, that is based
in higher sensitivity of nerve tissue to cold [3]. The
absence of thrombosis and vivid destructive disorders
in large vessels testify to a preserved their functional
integrity and recovery of normal blood circulation,
enabling to apply the cryopreserved method in
operation in major vessels [2, 4].

The research aim was to study in early terms of
cryodenervation of common hepatic artery (CHA) and
liver blood flux after denervation.

Materials and methods

The experiments were performed in accordance
to the “General principles of experiments in animals”,
approved by the 3rd National Congress on Bioethics
(Kiev, Ukraine, 2007).

For the research 60 male rats of 220-250g weight,
healthy animals and those with CCl -induced liver
cirrhosis (0.2 ml CCl,/100g of animal’s body mass
twice a week for 10 weeks).

CHA denervation was done with dermatological
cryoapplicator CD-3 with operating surface tem-
perature of —150°C with the nozzle as incomplete circle
2/3, the effect time is 1 min. Blood flux in artery reco-
vered 7-10 seconds later the cryoeffect.

State of denervated vessel was estimated with light
microscopy of semi-thin epon slices, stained with
methylene blue and toluidine blue 2 mins later
denervation.

Vital biomicroscopic study of microhemocirculation
(MHC) of liver was done using “Lumam K-1"contact
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CocTosiHHE JEHEPBUPOBAHHOTO COCY/1a OLIEHUBAIHN
10 CBETOBOM MUKPOCKOITHH IOy TOHKUX 3MOHOBBIX Cpe-
30B, OKPAIIEHHBIX METUICHOBBIM CHHUM U TOTYHIH-
HOBBIM CHHHM, Yepe3 2 MUH I10CJIE ICHEPBAIIH.

[Ipmwxn3HeHHOE OMOMHKPOCKOIMYECKOE HCcie-
noBaHue Mukporemouupkyasiuuu (MI'L) nedenn
MIPOBOAVIIA C TIOMOINBIO KOHTAaKTHOTO MHKPOCKOMA
“Jlromam K-1 u mporpammuoro obecriedenust “Ad-
vanced Paint Shop” 4epe3 cyTku nocne onepaTuBHBIX
BMEUIATEIbCTB.

KpoBenanonHeHnne TKaHH TEYEHN B HOPME U TTOCIIE
KpHOAEHEPBAIUN OLEHUBAIH MO W3MEHEHHUIO0 KOH-
LEHTPalUH JIIOMHHECIEHTHOTO Kpacutens HadTo-
nnenoensummuaazona (HBM) ¢ makcumymom Quryo-
pecuientun ipu A = 525 um [1]. HBU BBOIMIIM B [103€
2,54x102mr/100 1 )KMBOTHOTO B HIKHIOIO TTOJTYIO BEHY.
B3saTue Tkanu nedeHu npousBoauiH uyepes 20 MuUH
IocJie BBEACHHUA Mpemnapara, NpeABapUTENBHO Mepe-
BSI3aB TEMAaTONYOACHAIBHYIO CBiI3KY. KoHIIeHTparuio
HBU onpenensinu B roMoreHare me4eHd METOA0M
JIIOMHHECIIEHTHOM CIIEKTPO()HOTOMETPHUH.

Pe3yAbTatel M 00Cy)xaeHue

CBeToBasi MUKPOCKOITHS TOTYTOHKHX cpe3oB OITA
Iokaszajna, 4TO B HOpME CTPYKTypa BCEX CJIOEB
HCCIEAYEeMOro cocyna coxpaneHa. OTMeqanoch uer-
KO€ pa3rpaHudeHHUEe HIEMEHTOB TI0 CIIOSIM, 9YTO HE Ha0-
JIOAAIOCHh Ha Cpe3ax OomepupyeMoro cocyma. Yepes
2 muH nocie kpuoaeHepsanuu OITA B cTeHke cocyna
HMMeEJIU MECTO JECTPYKTUBHBIE ITPOLIECCHI Pa3HOH CTe-
TIEHU BBIPAXKEHHOCTH, COOTHOIIICHUE OCHOBHBIX TKaHE-
BBIX KOMIIOHEHTOB M3MEHSIOCKH.

AJBeHTHIIMATBHAS 000JI0YKa B HOpME ObLIA Mpei-
CTaBJIeHA yYKaMU HEPBHBIX BOJIOKOH, UIYIIUX BAOIb
COCYy/Ia ¥ TIePEKPETIIUBAIOIITIXCS MEX Ty o001, Koya-
FCeHOBBIMH BOJIOKHaMH, (GHOPOOIACTaMH U SKUPOBBIMHU
kierkamu. [locne kpuoneHepBanuu OOJNBIIMHCTBO
HEPBHBIX BOJIOKOH ObLIH Je(parMEHTUPOBAHBI U
AMEIIH BUJl Pa3MBITHIX 10 MOBEPXHOCTH O4Yaros. B
MBIIIIEYHOW 000JIOUKE KapKac W3 DIACTUUCCKHX U
KOJUTAr€HOBBIX BOJIOKOH COXPAHSLICS, KaK U OOJIBIITHH-
CTBO IIIAJKOMBIIIEYHBIX KJIETOK. KieTku sHaoTeIHs
MIPH JOCTYITHBIX YBEIMUCHUAX Ha TTOJTyTOHKUX Cpe3ax
HE ONpPENesINCh. BHYTpeHHSS dracTHIecKas MeM-
OpaHa ObLTa YeTKO BBIpAXKEHA U €€ CBA3b C MBIIIEY-
HBIM CJIOEM COXpaHsIach. MI3MeHeHne MEeXTKaHEBBIX
B3aMMOOTHOIICHHH MOXXET UMETh (YHKIMOHAILHOE
3HAUYCHUE, BBI3BIBASI CHUIKCHHE CHJIBI COKPAIICHHS
apTepUU U MOBBILICHUE XKECTKOCTH COCYAA.

[Ipu uccnenoanuun MI'L] MeTOAOM KOHTaKTHOM
OMOMUKPOCKOIIMH OICHUBACTCS TOJBKO COCTOSHHE
nepudepuIeCcKOro OTAeIa MUKPOIUPKYISITOPHOTO
pyciia ImedeHHu, Py TOM apTePUaTIbHBIE COCY/IBI PEIIKO
MOX@HO BHJIETh Ha MOBEPXHOCTU B CBSI3U ¢ Ooliee
DTyOOKHM X PACIIOIOKEHUEM B TICUCHOYHOHN TKaHHU.

N3BecTtHO, uTO AeHepBanms OIIA modutm MrHO-
BEHHO OTPAKACTCs B MMOBBIIICHIH apTEPUATEHOTO KPO-
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microscope and the “Advanced Paint Shop” software
in 24 hrs after operative invasion.

Liver tissue blood filling in the norm and after cryo-
denervation was estimated on the change of concen-
tration of naphthoilen benzimidazol (NBI) luminescent
dye with fluorescence maximum at A = 525 nm [1].
The NBI dye was introduced in a dose of 2.54%102
mg/100 g of animal’s body into inferior vena cava.
The liver tissue was derived in 20 mins after the prepa-
ration introduction, with preliminary ligating of hepato-
duodenal ligament. NBI concentration was determined
in liver homogenate with luminescent spectroscopy.

Results and discussion

Light microscopy of semi-thin slices of the CHA
has shown that in the norm the structure of all the
layers of the studied vessel is preserved. There was
also found distinct demarcation of the elements on
layers that was observed in the slices of the vessels
under operation. In 2 mins after CHA cryodenervation
in vessel wall there were destructive processes of
various manifestation extents and the ratio of main
tissue components changed.

Adventitial membrane in the norm was represented
by the bunches of nerve fibers coming along the vessel
and crossing between each other, collagen fibers,
fibroblasts and fat cells. After cryodenervation the
majority of nerve fibers was de-fragmented and had
the appearance of the smudgy on surface foci. In
muscular membrane the carcass from elastic and
collagen fibers was kept as well as the majority of
smooth muscles’ cells. The endothelium cells at avai-
lable magnifications in semi-thin slices were not found.
Inner elastic membrane was distinctly manifested and
it bond with muscular layer was kept. The change of
inter-tissue relationships may be of a functional value,
by causing the reduced force of aorta contractions and
increased vascular stiffness.

When investigating the MHC by means of contact
biomicroscopy only the state of peripheral part of
microcirculatory channel of liver is estimated, herewith
arterial vessels are rarely seen on a surface due to
their deep location in hepatic tissue.

The CHA denervation is known to be promptly ma-
nifested in a rise of arterial blood flux of liver [5]. Elimi-
nation of stimulation of hepatic sympathetic nerves
after denervation of hepatic artery likely decreases
the resistance in the area of pre-sinusoidal sphincters
and arterioles, as well as contributes to the opening of
arteriosinusoid and arteriovenous bypasses. It is
supposed that in the animals with CCl,, induced with
cirrhosis in 24 hrs after denervation of CHA, these
processes were indirectly manifested in a rise of rela-
tive area of vascular channel from 19 to 27%, in this
case the diameter of sinusoids increased insignificantly.

The studies using NBI have shown that in the group
of the norm in 20 mins after being introduced the dye
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BOTOKa re4yenHwu [5]. YcrpaHeHue CTUMYIIS-
WU ICUYCHOYHBIX CUMITATUYHBIX HEPBOB I10C-
Je JeHepBalUM MEeUYEeHOUYHON apTepHH,
BEPOSATHEE BCET0, CHIYKAET CONTPOTUBIIEHHE

JlamMeTp CHHYCOUI0B H OTHOCUTEIbHAS IIOLIAJlb COCYUCTOTO
pycna yepes cyTku nociue aesepsauuu OITA y kpeic

C IUPPO30OM IIEYCHU

Diameter of sinusoids and relative area of vascular channel 24hrs
later the CHA denervation in rats with hepatic cirrhosis

B 00JIaCTH NIPECUHYCOUTATBHBIX COUHKTE- S

POB U apTCPHOJI, a4 TAKIKEC CHOCO6CTByeT I'pymmsr ApaMeTp CHUHYCOUAOB, MKM COCYAUCTOTO PYCAQ, %

OTKPBITHIO apTEPUOCUHYCOHUJIHBIX U apTe- Groups Diameter of sinusoids, pum Relativi }?;iie(l),f O\/;ascular

puoBeHO3HbIX LIyHTOB. [Ipenmonaraercs,

4T0 y 5KMBOTHBIX ¢ CCl,-MHIynMpOBaHHbIM Hopya 11,0%1.36 517+ 13

LIUPPO30M Uepe3 CYTKHU MOCTe JeHepBallun

OITA 5T iporiecchl KOCBEHHO BBIPAYKAINCh

B YBEJIMYEHUU OTHOCHUTEIBHOHN IUIOIIAIN Cgél(ﬁgggggﬁ) 784134 19,8+2,02

cocyaucToro pycia ¢ 19 no 27%, mpu 3ToM !

JIMaMETP CUHYCOUJIOB PaCIIUPAJICS HE3HA-

YUTENbHO (TabmuIa). ?&gﬁiﬁi‘;\fﬂﬁf 941,38 27,2%1,78
UccnenoBanus ¢ ucnonb3oBanuem HBM

MoKa3alu, 4YTO B IpyIMIle HOPMBI uyepe3
20 MuH TIOCIe BBEIEHHS KOHIIEHTPALUs KpacuTeNs Obl-
na Ha 23% MeHbIIe, YeM B TPYIIIIE TOCIIe KPUOIeHep-
Barmu OITA. IlomydeHHBIE HaHHBIE KOCBEHHO ITO-
TBEPIKIAIOT YBEINICHUE 00hEMa apTEPHATLHOTO KPO-
BOTOKa B oprase nociue aeHepsauuu OIIA, xotopas
CHUMAaeT HeHpOTpo(UUYECKHE BIUSHUS CO CTOPOHBI
CHUMITaTUYE€CKOM HEPBHOM CHCTEMBI HIXKE MecTa Mpo-
BEJICHVs] MaHUMYISALUU, CIOCOOCTBYS PACIIUPEHUIO
JIUaMETPOB apTepUAJIbHBIX COCYIOB BCEX YPOBHEM.

BbiBOADI

1. ITocne kproBO3IEHCTBHSI HA IEICHOUHYIO apTe-
PHIO B paHHUE CPOKH OTMEUAETCS AECTPYKIMS aIBEH-
TUIIUH COCY/Ia, TIOATBEPIKIAI0MIast aJleKBaTHO BBITION-
HEHHYIO IEHEPBAIHIO.

2. Uepe3 CyTKH TOCIE E€HEPBAIMH II€YEHOYHON
apTepuyd Ha OCHOBAHHHU METOJa MPHKU3HEHHOU
ounomukpockonuu MI'L| ormeuaercs 1,5-kparHoe yBe-
JIMYEHHE IO COCYIUCTOrO pycia.

3. PesynpTarsl HccneAOBaHUM MOKA3ald LIEIECo-
oOpasHocth npuMmeHernst HBU kak mroMUHECTIEHTHOTO
KpacuTes Ul U3y4eHHUs! KpOBEHAIIOIHEHUS IICYCHH.
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concentration was 23% less than in the group after
CHA denervation. The obtained data indirectly confirm
the increase of the volume of arterial blood flux in an
organ after CHA denervation, which eliminates
neurotrophic effects from the side of sympathetic
nervous system lower the site of manipulation, thereby
contributing to increase of the diameters of arterial
vessels of all the levels.

Conclusions

1. After cryoeffect on hepatic artery in early terms
the destruction of vascular adventition, confirming
adequately performed denervation, is noted.

2. In 24 hrs after denervation of hepatic artery with
the method of vital biomicroscopy of MHC the 1.5-
fold rise in the area of vascular channel is found.

3. The research results have shown the expediency
of NBI use as a luminescent dye for studying liver
blood filling.
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