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Abbreviations : CO, cardiac output; CVP, central venous pressuer; HR, heart rate;
mAP, mean arterial pressuer; SI, small intestine ; SMA, superior mesenteric artery; PV,
portal vein
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Fig.1. Schemes of clamping of portal vein (PV) alone (a) (group A) and both PV

and superior mesenteric artery (SMA) (b) (groups B and C).
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Fig.2. Changes in central and intestinal tem-
peratures in groups B-60 (n=5), C-60 (n=4),
B-90 (n=4), C-90 (n=4), B-120 (n=3) and C-120
(n=3). Values are meanzSD.

(a)Groups B-60 and C-60.

@, central temperature in group B-60; A,
intestinal temperature in group B-60; O,
central temperature in group C-60 ; 4, intesti-
nal temperature in group C-60;

(b)Groups B-90 and C-90.

®, central temperature in group B-90; 4,
intestinal temperature in group B-90; O,
central temperature in group C-90; A, intesti-
nal temperature in group C-90;

(c)Groups B-120 and C-120.

@®. central temperature in group B-120; A,
intestinal temperature in group B-120; O,
central temperature in group C-120; 2,
intestinal temperature in group C-120.
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Fig.3. Changes in heart rate (HR), mean
arterial pressure (mAP), central venous
pressure (CVP) and cardiac output (CO) during
clamping of PV (group A). Values are
mean+SD (n=23).
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Fig.4. Changes in HR, mAP, CVP and co

during clamping of both PV and SMA, and
after unclamping of them in groups B-60
(n=5), C-60 (n=4), B-90 (n=4), C-90 (n=4)
B-120 n=3) and C-120 (n=3). Values are
mean+SD.

(a)Groups B-60 (@) and C-60 (O).

(b)Groups B-90 (®) and C-90 (O).

(c)Groups B-120 (@) and C-120 (O).
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Fig.5. Changes in kidney temperature and
kidney tissue blood flow, mAP and urine
amount in group C-90. Values are mean=+SD
(n=4). * p<0.05 by Mann Whitney U-test for
very small samples.
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Fig. 6. Changes in energy charge of liver and small intestine in groups B-60 (n=05),

C-60 (n=4), B-90 (n=4) and C-90 (n=4). Values are mean=*SD.
(a)Groups B-60 and C-60.
@, energy charge of liver in group B-60; A, energy charge of small intestine in
group B-60; O, energy charge of liver in group C-60; A, energy charge of small
intestine in group C-60;
(b)Groups B-90 and C-90.
@, energy charge of liver in group B-90; A, energy charge of small intestine in
group B-90: O, energy charge of liver in group C-90; A, energy charge of small
intestine in group C-90.

Table 1. Amount of endotoxin in blood of vein and artery of the small intestine before clamping
of both portal vein (PV) and superior mesenteric artery (SMA) and at 60 min after un-
clamping of them

Amount of endotoxin (pg/ml) in blood
G Number of Ti 4o _
roup dogs used ime teste vein of the artery of the
small intestine small intestine
B-60 5 Before 3.48+1.13"
After 26.5+3.69 25.9+3.76
C-60 4 Before 3.92+2.03 :\*
After 8.08+1.74 8.98+2.52
B-90 4 Before 6.3+3.10
After 146.5+21.49 131.5+24.23
C-90 4 Before 3.9+1.33 ]*
After 10.7+1.56 9.45%+1.14

¥ Before: before clamping of both PV and SMA
After: 60 min after unclamping of them

» Mean=+SD

+P<0.05 by Wilcoxon's rank sum test
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Fig.7. Photograph of the small intestine in
group A lhr after clamping. a)Macroscopic
findings of serosal side. Small and many
mesenteric hemorrhage and dark-blue colored
intestine are shown. b)Macroscopic findings
of mucosal side. Severe edematous change
and bleeding with dark-red colored mucosa
are shown.

C-60 FEL C-90 ¥ 2 HIA BRI ISEHIZ D W T, BB
moz>F ¥y > (pg/ml: X) & EFRM
(hr: Y) tOBFEX A2 L, log¥=2.591—10.830
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Fig.8. Photograph of the small intestine in
group B-90 lhr after unclamping. a)Macrosc-
opic findings of serosal side. small and many
mesenteric hemorrhages and dark-red colored
intestine are shown. b)Macroscopic findings
of mucosal side. edematous change with
dark-red colored mucosa is shown. c¢)Micro-
scopic findings of intestine (H-E, X40). Swe-
lled and destroyed villies with expanded small
vesseles by blood are shown.
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Fig.9. Photograph of the small intestine in
group C-90 lhr after unclamping. a)Macrosc-
opic findings of serosal side. A few small
mesenteric hemorrhage and normal colored
intestine are shown. b)Macroscopic findings
of mucosal side. Mucosa is normal. c)Micro-
scopic findings of intestine (H-E, x40). Villi-
es and vessels are intact.
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Fig.10. Angiogram of small intestine. a)Nor-
‘mothermic group (B-120). Vasa recti and far
distal vessels are destroyed with many micro-
hematomas and there was stasis in mucosal
tissue. b)Hypothermic group (C-120). Vessels
and mucosa are intact.
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Fig.11. Survival time of each group and each
dog after unclamping. Values are mean—+
SD. *, p<0.05 by Mann-Whitney U test for
very small samples. Two dogs, one in group
C-60 alive until 12 days after unclamping and
another in group C-90 alive until 30 days after
unclamping, were eliminated from the statist-
ical analysis and this figure.
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Fig.12. Correlation between amount of endtoxin
in blood of vein of small intestine and survi-
val time of dogs treated.

BIC—T. PV ZEW L4884 2 2L 1ol 3
Ore" I E 2 EH O DERTH SN TV 2. HRO
PV MM ERC & 2 L RBIBLTI002M2 2 &
Yay 20 FET0OSEE TEE TS X ATL
7 TORECEL T, EERMEOBmIC & b2
DERMAFRDET £ v 53™, Cuevas®, Olcay &2
XD N b*y g, Boyce 5202 & 2 MEF
#t. Beach®, Bergan &% k 3 & {H#T (L7
EHEHADPDOBERD—BEA TR VB, B252
INSDRAFIEHKIEERSAIRETH 2
EBbND. I OB NT 2 L U THEE
ETHRR e HiEdE A 5 17z . Moore®, Raffucci® s
IEREPIIR AR O B0 LI ABIIRTH 2 SMA ¢
BEROER 2B 2o/, LOLEAEZEOTO
Raffuci O BT 1 BRIDEN I 2 1872 b D250
HREbLFPIC 1TEOATH 7. 2OERLLTE L
ONLDORFOEMTHD® HRTOFEImDZE S
RALVDIB20D7 2Br b Bbhz. Hik
RIS EE PSR, RO BRI R o/ N o BT % 7o
HEMIENTHL LE 2 oL BEKRE L L TR
Aotz WA I PV WL A st LTk
HHE 2 M L EBRR T4 Cr o 28CE L, AR
U5 EMEEME60MCERER L ® 7. % 7z Goodall
o9 PV QW Z T SMA K U IERESHIR O W
BATOIRERE & F 12 B IR28°C 604300 M AT HEHT %
TTORBABEBEMND . LrLeS248HT 2700
FRICRMB 2D TR L2 FEAELALL .
Drapanas & ' 138 L 72 PRI % ERSMIMES IR & F
REFIR e ORI 2 FT 2 2 ik » TATER
NRUFUIBR 2 HifT L 7293, KANA RRTH o1 12
OHWEIHFMEME 3 2R 7 aEAb Y, BET
BEASNT LR G, —BI S 82 Jolly &2
KY E=Z—F a—7% o TEBIREBEHIRO M
CHAEBE RAERIL omd F 2 — T OMEASHEE I
St B, BAKEAS) U EA T — 7 LR s
NEAEDEEMN D2 R0, FIBRIBEEIE & KR &R
D—WF/NA RAF B TR T LI & o TEFRO M
MEBEIZ R - o ERE &N, BRICHA B Cabh T
WERE fEo THRAETIZ PV R EW -+ 2808, S
DIFEITIE SMA ORI, SR R s85a it
—BFHI N N AR B N 5T B —
WHIIThb T3 SMA L PV O¥WHC, 714 2 A
Ty vaDEE LW Ebho THELRELIMNZ S =
LD, NARAELOBET, »oeBEAERE
LRIFED 2V iz FN U LR E RN L LSO R
FHEARE IR~ HOMBTE 2 abh T 2 8%, #



298 1t

OEIHET ATROESE L. FRRIZOXK
Sk BYEORBEBNELLLDTHS.

PV OAaEENTSE L, EHEOERTE, HR 31
FARE R mAP BLU CO 0RELZET 2R
®, CVP EFLE. IORBBEEROBME™ ™ L
—F L. & 52 PV OERCINZ SMA %iEN L T
LEER, BATEARRL I mAP, CO, CVP 1l
b, ENERBRCBLCTEERELEATHRELTE
D IMATENEER I I TS OB L TR T TE S C
EpSh ot 75 BIEEER CRIVMEROBDS, ~
) ELETFOBRBEO I 5 2 e L DIMED
BEIIE D A e E L, MITENICEL A~ >
R Lo 7 8 PR L 728 D IEEFERICE, B,
INBORBIE  MROBEIZRD B o7z,

2B EAREPHEELESE, EBRELEIAER
CTCHIBIE T TT 2 08B0, LrbERL
FTREBECET S T IR 2ET 5. &
Fr— M RED30°CULU T & 72 B & D TEARASHE T
29, L LEENBI - ARKRTRERA RS
(BHiz/NG) HENETIEECSFHETEET
%, mohLBEICCHIBIED I TR TH D
W, EhOTHETEBRESD S ZVELZE. BE
FBEMCAH L B0 mTERICE T 2mEE e
2, BEQERTHLIEL, ELOTRELLMT
BlEERL, ZOoRSMCHERR» 2. TUTR
EETAART vy ailB3 2 EERNORESRICIEY
M BEEND LA S 5. EHIIFAREERICMT
BELL S ATELEEOLRON A N EBRECEH
L, BFRERROB~OFEZ LW TRE, HABIMIK
B REBIOLTHRHNLL. BOBREREERTHA
XNTOHEA L3 2 - T < BRI 2 & A MRET
HrRLRLEBERER I CEREE{RERT2CE
ol HEEMFESHIB0%R L ko, MERIE
LAYERS okl L 2ERT 2 LIRS RE
DEBEEDETHMEIEBELTwEEEbhi. L1L
REREFER, ERHZEL, bTraRI2HED
SN2 LODEERER L BRELTOMRTES
rEzONY:. EEORROFEMEREMI DL
L T Huggins & &, A% - 72 R TRATHYIEL
2EHLTLEEABESEE R IR ELL. &
7z ER®EB SO OMETLRKFOBREBFLIATY
%.SMA RUPV OERCEBLTZORELHEER
BaroRFECNETHS. HFRZEMTIEL2RY
TBYH, HAMDT~80% % PV i<t anTL
2. PV ®EWT 2 A AFEIIRMO & & 7% D I
RTRICE2EENELD b EZOND Y, EH

i

DI ANFE—F r— Y OWESB & CHBFRIRETR
HOEROATH+AMZ SN2 I LbibroT
Child 5* 38D PV £ L THREIMNEEL S
BIEEREIELREL, EFS™IE PV ERICIIL
B R 2 s LT LRIZFBIRMITESEMNT 2 &
HEL, EHEOBRE—HLE.
EERCBLIBLHELRU 2 ETFHREALOR
INBTHD. BEETIX SMA bR ZERL 2»
PV Bt B~RBERE -2 OO, BdfAT
R BB M &7 L. MBS TH/M
BOWBEA LS. TAIVF—F v —ViE B-60 #
T EERBEE A7, B9 BETREELS
rol. ThIERBMERNEOERETRRT 2 L it
i, bRy v BILOEE, ThbbI b2y YT
DL T @B LB LBbhl. CEBTRE
MIEEH &7, ThizMEEHICTHRERIIL.
FRIALE—Fr—V I LELRBELALEZD
. ZOEBBERTTROERNECENERT S
MEBOBBIHE, EBR, —BRIERFOER,
pH OEFTHEI Y, BEfEOETEMEED, =4
NE—F -V R ETER, NNEMBEIEESILD
29 (EABR T CRIIEIGET 3 72 DERE R
Hreh, REIBH 2 -HERR, —BICRRDOE
%, pH OETERBI DI (25, ZORRME
BEREREL 2D, 2AVF—F v - VREEKL
n, BERREEranrELLNE. BRORER
rhid, PV oBHREN CIRERMLEEDORI60% v E
i EmLY, BEREL L b BEECERNE
@ MR, WEROIEICITSEEL, BNRER
BENNBEBOBES L1257 . /NBEEOE
PR IT £ B OO SERT #3045 THRIERE
EROBHE I a2y FY 7TORENBRES ALY
5. IhoOBERIEEOBLBR e B, —
¥, M EREOTES & U O B B
BHEEDLY K M+ YO PV IMHBAOBTERRL
T332, AEBICHEVLT b/NEHESHE s I
revmhEEsRL:. EHR3 gk, 2OV Fh
¥y U BBNMEERTH B C & R A L BEE
OBIRMO Y K %> > 2 fIE L7 28R £ OF
CEBEOERLLEDBIERTE o1,
SEWTCh, EWE 1B EBLTELD TRELRD
(TEIEE % 71 L T\ 7 BABOAR EEOIET T I HK
ObEN2EZ2Ths. EERRINZITOEEDLD
INBIERDBRETHS D . HELLROEBRART
REERICABOMBERD S En3%L, £I0I
BlCRENEFREEL D EMNTE 208, EEAD




FIBRERT &= AR R AT S R 299

ML BOBETIIMMORE I L 2 TEEEIEZ 5
N5, FEEMPTYr b3y VB £HH”E O
B EARER, BOREERL b - TEOHEMEMEGS

H5Z L2HEAL 2. Olcay®, Cameron &Y% BBAHT
HEEEFL, Yale 59 EE R COERTIZ, Bx
LBEFEFRIBHO TR, BERNICEEERL T
ALLBREHCET L WS . - TBRMER
ROLYFMFYDMPRNDBITE S Z LI
WHRC OB LEZON, ZOHAKXBLTHEH
BERIEDLFERTH L LIS N . &1k
LTI & OETH» & 7 DR REERIZ004 & F48
andz.

% )

MEORMA X226 EHAL, WRE LTORER
ETARAZ y ¥ a2 [BERRE L & RAHERER
#HL, PVEBXIU SMA ENi 2B a0, EEEHD
wet, BMMOERIRN EB IRV UTOBH:
B/

1. BFHEHBTICEW T, SMA BX U PV O
e la-iER, B, ENMEREEELC
HR, mAP, CVP, CO @& b THRELTH Y, MfT
BRI ESICHITTE2 Z LR SN,

2. RFMEEBRTICBWT, FFO PV EWHET, Bk
, BEWEREOLALF—F v —COBIES L U
BFOFRERE L ER, BEHRBED O NG » o
T, ERBICB W TRHEERR, BRNAEOETH
HENTHDD, REDEAIIES ¥, M las
RawrEZsNT.

3. MNBRERBECIRRNICIEEORN, BE
BANOHEMHBED 54, EBFEHFRTEIRECE
B, BENTED SN, 2AVF—F r—YDHAIET
ERTRERI A0 B L B EEEL 2o, E T2/
BOEEHOMETIIESRTORE,IRED Sh .
BEEEHTRELOL > R EEMHCB T2 RE 513,
AERD IR o7,

4. B BIRO > N b F Y BB TIRE
WIS EL 2212 oONBEEL % - 720, BHENT
BRERMOERCHEWEL L o7, & 2BIRIERN
TYF bRy CBEREFRME AOEBEBERCH -
1.

5. ETFEHMIIEREETIZ604 £ 7212905 0 T
TR EEFE LD 1E (1/9) 23 £40 5758,
EEBRECEIMPREOTRMEIC X 5 HME L Ebh 3
LERB &, €T (7/7) 3BULERE L. £721205
OEW T ERE, EBEREL W IEUEERELR

Bz oz,

# [id

WERZBICHID, MR REZTED 2 L &RA

FEEMREEN R 808, AgE—Aas Sgugcin
EVFELRZHMBEERLZT. I RAEEMEEES £ L
Te G RREREFBENKREIE, FE—s B =5 586 1
BT L bAHERICHBNES £ L E—AR&ED
BEEDERCRSHKR LT,

X #t
1) BiE—, FE¥—: RETREst-3a&ps
3, 080B DEEETSIATICDWT . JHE B, 6, 1051-1078
(1985).
2) Fortner, J. G.: Regional resection of cancer
of the pancreas: A new surgical approach.
Surgery, 73, 307-320 (1973).
3) KINER: BEILABENROESE. MILBAR,
7, 597-602 (1984).
4) BHIBH, PEELX, FHARE, FREE, &
RIEE, F)liEth, RAFE, SLRE, KEIH,
SR W7, PILBEAL : BRI 2 LK EROME —
EBMETIM, Appleby Fff, Bafehiic—. B
43k, 83, 122-131 (1982).
5) /RRIE, AEB 8, o #F, LBIR—: ET
FBEREORRE LA 8. L8 AR, 11, 1451-1457
(1988).
6) Ore, M.:

Veine Porte sur la Secretion de la Bile et sur la

Influence de I'Obliteration de la

Fonction Glycogenique du Foie. C. R. Acad. Sci,,

43, 463-467 (1856).

7) Elman, R. & Cole, W. H.: Hemorrage and
shock as causes of death following acute portal
obstraction. Arch. Surg., 28, 1166-1175 (1934).

8) Johnstone, F. R. C.: Acute ligation of the
portal vein. Surgery, 41, 958-971 (1957).

9) EAERE: PIRSABLC R U 2 EERREOFIE I
TOERMNPE. BEEFHE, 50, 2140-2152
(1959).

10) Goodall, R. G. W., Hyndman, W. W. B. &
Gurd, F. N.: Studies on hypothermia in
abdominal surgery, Arch. Surg., 75, 1011-1019
(1957).

11) Drapanas, T., Becker, D. R., Alfano, G. S.,
Potter W. H. & Stewart, J. D.: Some effect of
interupting hepatic blood flow. Ann. Surg., 142,

832-835 (1955).



300 Fid

12) Jolly, P. C. & Foster, J. H.: Hepatic inflow
stasis. Surgery, 54, 55 (1963).

13) $REB4A, WREH, KKEE, LXES, Ak
EE, IERE, REBR=, & B Bk~
AbH F—F N & B PIREIER S A /SR~ £ O
HREgZeM—. ATREE, 11, 962-965 (1982).

14) Atkinson, D. E.: The energy charge of the
adenylate pool as a regulatory parameter, interac-
tion with feed back modifiers. Biochemistry, 7,
4030-4034 (1968).

15) +Bix—, #E 8, Bls—: BLORBRE
DA e Zh o ORES IEERE. HERRK, 40,
213-219 (1982).

16) Sk BEERIEEESE, £ 1K,
217-239E, & HEE, B, 1983

17) =igsk, NEFE: EEETHRVRK & EER
DOF%. HBEARe s +—, 11, 116-180 (1983).
18) /\EiEk, B £IE, BFAEAC, BIHZ, WX
%—, B, LFE E, BREE KRR B, &
B O FMNEEEOKRE. BEASE, 17,
1698-1702 (1984).

19) FEELx, IOiR, hRXE, SRES, T
N, KEBEH, $HK &, ZHART, =8 &,
EHai, FEET, hEe, ERHE, HAE
# . PERIEEYE, 4R Mook 40, 102-111E, €K
R, =&, 1985.

20) FEER—, WAL, BFHE—, XWIARE: ME
BOEBRI L MR AE. BRRSEL, 42, 1215-1223
(1987).

21) Cuevas, P. & Fine, J.: Demonstration of a
lethal endotoxemia in experimental occlusion of
the mesenteric artery. Surg. Gynecol. Cbstet., 133,
81-83 (1971).

22) Olcay, 1., Kitahama, A., Miller, H. R.,
Drapanas, T., Trejo, R. A. & DiLuzio, N. R.:
Reticuloendothelial dysfunction and endotoxemia
following portal vein occlusion. Surgery, 75, 64-70
(1974).

23) Boyce, F. F., Lampert, R. & McFetridge,
E. M.: Occlusion of the portal vein. J. Lab. Clin.
Med., 20, 935-943 (1935).

24) Beach, P. M., Torres, E., Litton, E. &
Kundsin, R.: Acute occlusion of the portal vein in
dogs. Surg. Gynecol. Obstet., 121, 761-767 (1965).
25) Bergan, J., Teixeira, E., Yu, H., Clarke, W.

& Coburn, M.: Hyperkalemia accompanying

S

canine portal venous occlusion.
629-633 (1968).

26) Moore, G. E., Sako, Y. & Thomas, L. B.:
Radical pancreatoduodenectomy with resection

Surgery, 64,

and reanastmosis of the superior mesenteric vein.
Surgery, 10, 550-553 (1951).

27) Raffucci, F. L.: The effect temporary
occlusion of the afferent hepatic circulation in
dogs. Surgery, 33, 342-351 (1953).

28) LRFE=, A, RAESE, ASHE, LK
B, IR BRI & 2 EETIMITEN O RENHTE
— L EE LT —-. B{EREEE, 6, 25-29 (1986).
29) Hubbard, T. B.: Carcinoma of the head of
the pancreas; resection of portal vein and porta-
caval shunt. Ann. Surg., 147, 935-944 (1958).

30) HEFRHE, B BT, BRABRE, sNLE ¥
B : BN T B PARE DFURR SRR 2 7T — RERE P
g L 2 EEBORE—. FM, 41, 1169-1176
(1987).

31) f 5L, SRBE—E, KODE: MIREROR
% EBRAOEE. FRE:, 36, 921-925 (1987).

32) EHNEA, HREE, PREL, KKEE, HiE
i, BA 5L AMPIIRENFOL BERBRE LT
B UERFRREECET 2 ZRNFE. BEts
Sk, 18, 2446-2452 (1985).

33) RHWAXE, BHEH, EFEA L FH:ER
BIEE R X BRI N T B FIREN OB BT 5
EERAUTFZE. BN EEE, 15, 55-63 (1982).

34) XRFFTZ:FIRENFOSBB/REB L > K
BRI T 5 EBROPIE. REKE, 4,

544-522 (1985).

35) Hessel, E. A. II, Schmer, G. & Dillard, D.
H.: Platelet kinetics during deep hypothermia. J.
Surg. Res., 28, 23-34 (1980).

36) Paul, J., Cornillon, B., Baguet, J., Dureau,
G. & Belleville, J.: In vivo release of a heparin-
like factor in dogs during profound hypothermia.
J. Thorac. Cardiovasc. Surg., 82, 45-48 (1981).

37)  KEFI: BARBROEE L REOEME. B
PREFEE, 2, 70-76 (1978).

38) Huggins, C., Carter, E. L. & McDermott,
W. V.: Differential hypothermia in experimental
hepatic surgery-Application of this technique to a
problem in clinical surgery-Arch. Surg., 74, 327-332
(1957).

39) Child, C. G., Milnes, R. F., Holswade, G. R.




FABRE T & RS ER R HE iR 301

& Gore, A. L.: Sudden and complete occlusion of Burnett,W.: Acute occlusion of the por-tal vein in
the portal vein in the macaca mulatta monkey. the calf. J. Surg. Res,, 11, 95-100 (1971).

Ann. Surg., 132, 475-495 (1950). 42) Yale, C. E. & Balish, E.: Intestinal strangu-
40) BINFE—: FIBCEKRFO BB/ N ERICE T lation in germfree and monocontaminated dogs.
5 EERAYIFE. BSh=EE, 85, 719-727 (1984). Arch. Surg., 114, 445-448 (1979).

41) Cameron, B., Glenda, B., John, W. &

A Fundamental Study on the Utilization of Differential Intraperitoneal
Hypothermia on Portal Vein Clamping Fumika Hanatate, Department of Surgery
(1), School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med. Soc., 99,
287—301 (1990)

Key words portal clamping, differential intraperitoneal hypothermia, endotoxin
Abstract

This study was undertaken in order to clarify the feasibility of differential intraperitone-
al hypothermia on portal vein clamping. Using mature mongrel dogs, in group A (n=3),
a simple portal vein (PV) clamping was performed, in group B (n=12), the PV and
superior mesenteric artery (SMA) were clamped for 60 (group B-60, n=35), 90 (group B-90,
n=4), 120 (group B-120, n=3) min and then unclamped and in group C (n=11), the PV
and SMA were clamped for 60 (group C-60, n=4), 90 (group C-90, n=4), 120 (group
C-120, n=3) min with differential intraperitoneal hypothermia that was performed by
filling the peritoneal cavity with ice slush and then unclamped. The intestinal temperature
fell to a level between 7 to 8'C within 5min after the start of cooling, while the central
temperature (temperature of pulmonary arterial blood) fell to a level between 28 to 29°C 2
hours after the start of cooling. In group A, all dogs soon died of shock (average
82.7min) after PV clamping. In contrast, in groups B and C, the hemodynamic function
(mean arterial pressure and cardiac output) remained normal both during and after the
clamping of PV and SMA. The analysis of kidney tissue blood flow and urine amount in
groups B and C revealed that intraperitoneal cooling did not affect the kidney function and
the histological analysis and determination of the energy charge revealed that there was no
influence on liver function either during or after the clamping of PV and SMA in groups B
and C. The small intestine became more congested during the clamping of PV and SMA
and did not recover after unclamping in group B. On the contrary, in group C, the small
intestine had only a slight congestive change. The above results were demonstrated by
examination of the histological, angiographic and energy charge findings. The amount of
endotoxin in the venous blood of the small intestine increased in group B, but did not
increase relatively in group C. In group B, all the dogs died within 2 days of unclamping
PV. But in group C, 7 of the 11 dogs survived more than 3 days. The above findings
suggest that differential intraperitoneal hypothermia is safe and feasible when clamping
PV.



