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Table 1 s-GOT, m-GOT and Cathepsin D levels in perfusate

s-GOT(KU/ml)

no perfusion | 84.8+53.8 *
25°C LR 21.3%10.
i(c: LR 17.§i7(.)90 JTKO'OS
25°C NM 8.3%4.6 p<0.05
9 +
M 5B Jucan
I;Aia;tSD *p<0.05 vs any other group

#E W 3 1ml/min/kg O & & T25°C Lactate
Ringer # (LAF25°C LR ), 4°C Lactate Ringer #
(LLF 4°C LR #), 25°C Lactate Ringer # iZ
Nafamostat Mesilate (BEZE& | 749 ®) %10ug/
mlOBETHRML 2 LLTF25°C NMB), 4°C
Lactate Ringer # {2 Nafamostat Mesilate %10ug/
ml OBECHRMLLE AT 4°C NMBH), 4°C
University of Wisconsin solusion (BELZER UW ; E.
I. du Pont de Nemours and Company) (LAF UW B¥)
EHW, 603%TRTCO7 7 v 7 REKRL CHML%
FERL, Do U T ABIRMNICEAEE L 724
7 =7 N & D LR S & O T 38 T AR R & 0
T 5 S EOME L D OFE X 12 M BRI L 72,

(3) BT OB E

FFRE M 7 E O H O s-GOT, m-GOT,
Cathepsin D, TXB,, PGE,, 6keto PGF,a, c-AMP
2D EHE L7, s-GOT IX Reitman-Frankel #:12 &
V#IE L, Bk Karmen B CER LT, 27 7Y
> DEHOHIEIZ Anson SODFEIIIFEY, AR
Hlz D OEMETIRL 2,

TXB,, 6keto PGF,a, PGE,, c-AMP 38D ED
radioimmunoassay % THIRE L 7z,

(4) FEBERME

FrREviss TR OB B L, 10%H k=)
CCHEER, ~IbhFY Yy x4 Y URELUNEHR
P T AT LR e U 7z, RIRRICERRGL% 3 %7
V=TT ER «0.1%% 2 Y VEIEER CEE
Uy 1%FRAIVABRTREEL: S D% K EHE
L, PR EEY, ZRUETFEEE TOHECHL
fzo e, TRVEEABELum OESICEYIL, b
A Py TN—Retk, RO BRE> 2213 3
Te» O FEMBEmAELZEE Lz, Thbs, B4R
HE VCED 32RO EEOEE %2 2 >~

mGOT(KU/m) | GAtfepsin D
2.75%1.50 1.76£0.70
2.14%0.38 0.6140.38
2.20%0.45 1.22%1.26
2.00£0 1.024+0.53
2.00%0 0.63+0.33
2.83£1.60 1.384+0.26

Yo — & —#EEOE{RFNTEE (Aspect Ver. 4.0) %
Ao Tl 7,

(5) %Dt

Bf# 13 mean®SD THEC L, M FHIRETIZ S HELL
BTG (ANOVA) 2w, 2BfoLttET
i% Student t BE & AV TITW, p<0.05% > TEE
& L7z,

#® =B

(1) FFEFH T O e

PRI EEFR605 18 B B O R s-GOT O IZ &
ERETERY TR HBIXRTENLTEREEEY
fE%RLY (p<0.05) (Table 1), *7:25°CLRE L
4°C LRERICIZZ 2 A#%205325°C LR#, 4°CLR
BLbHi& NMENBCBWTEED sGOT D& T
ERBH T (p<0.05). LrLABoh7 7D,
m-GOT I EEFRHICN L YOERBICBVLTH
MEER R A SN PHL L RERI A SN
7=,

BEREDEETORSY /A FB LU cAMP OfE%
H# 3 % L, TXB,, 6keto PGF,« Ti3, EEREHZ
HERBE T RTREREECEEZTLTVS (p<
0.001) (Table 2). %7:4°C NM &, 25°C NM #7T
12 4°C LR B, 25°C LR iR TXB, 3 BEDOET
ZRL (p<0.05), %7:[FERFic6keto PGF,« DIET b
HHONT WS (p<0.05), £/ 4°CNM iz UW ¥
WHE L TH TXB,, 6keto PGF,« DIETFTIXEET
Hotz (p<0.05), —F PGE,{EiZ UW BIcBWTHE
fEExRL, UsFICHRFECEERZRLL (p<
0.01), £/ c-AMP b, UW Bi3REERL, o
S5EIHAERCEMEERLL (p<0.01). PGE,,
c-AMP Ti3 NM i L IRt omic £ 28I
B,

(2) 1EANSBERTRE TR O FHIEBRT R
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Table 2 TXB,, 6keto-PGF,4, PGE, and c-AMP levels in perfusate
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TXB, 6keto-PGF, PGE, c-AMP
no perfusion | 18,800+3,580* 908 +127* 256+102 0.60x0
25°C LR 1,502+398 235167 49+32 0.60+0
<0. <0.
£CLR 2,088+905 j| P 05 297166 :l p<0.01 226179 0.65+0.11
25°C NM 6651542 p<0.05| 98£70 p<0.05 119+97 0.60+0
4#C NM 709+383 83+31 39+51 0.60+0
<0. <0.
Uw 5,113+2,992 ] p<0.05 190+95 ] p<0.05 622+347** 2.97+2.03**
Mean+SD .
N=14 p<0.001 vs perfusion group **p<0.01 vs any other group

Fig. 1a Histological findings of liver tissue after
60 minutes
(Hematoxylin and eosin stain. X 33)

ischemia without perfusion

Fig. 1b Histological findings of liver tissue after
liver perfusion for 60 minutes with 4°C UW
(Hematoxylin and eosin stain. X33)

SETETREED 6047 oD BRI £ o0 AT S5 C 1L AT MR
DERISZR CERAOB/IMEL R &, FBEEHY,
BOBME 2~ TMESHAEL T2 (Fig. 1a),

—%, ERECBVTETXTOF O™

Fig. 2 Morphmetric anlysis of hepatocytes vol-
ume after liver perfusion for 60 minutes

90 L - _1_

60
no perfusion 25CLR 25CNM

perfusate

data was shown as meantSD

* p < 0.01 vs no perfusion
n=4 **p<0.01

BEERIED S>hzunst, FHlERIBERD o h
fz. Ll UW BECiRATRER B TBMTH -
7z (Fig. 1b), BT COFFHRERL 3 BRI
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oA R s>z (Fig. 2), 7z UWEiZ 4°CLR
B, 4°CNMEHERBOBD p<0.010BE R HERE
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DEELERES X CEEEOHERSA SR, ERNIC
i Bleb 3% # LT /> (Fig. 3a), #hwiexwfl 4°C
LR #, 4°C NM BT ERAN KBBR8 &
h, Bt bR S Tz, L L LR BT ER
HEHRERL/ LSRR L, $EIRM Bleb R O 1% & &
Bhiehotz, NM EHEEC ISR A ZE/NLOI
Kizfiz oh, FERNO Bleb B b & 513, Disse
B D microvilli b X Rl T 2DPEEI W
(Fig. 3b, 3¢)., —7, UW Bi3IERAMN KA OB
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Fig. 3a Electromicroscopic views of sinusoid
after 60 minutes ischemia without perfusion
(bar=1gm)

EC: endothelial cell, B: bleb, H : hepatocyte, SL :
sinusoidal lumen, ER : erythrocyte

Fig. 3b Electromicroscopic views of sinusoid
after 60 minutes perfusion with 4°C LR (bar=1
pm)

EC: endothelial cell, B: bleb, H : hepatocyte

OETEE & FBFER S T 758, Bk L,
N Bleb ERR b o 5hi- (Fig. 3d).
x =
ST, HBASIERSOES I LY, BB TARIRSY
FFEeR~ B U /B 1o f U T b hepatic  vascular

Fig. 3¢ Electromicroscopic views of sinusoid
after 60 minutes perfusion with 4C NM (bar=1
pm)

EC: endothelial cell, H: hepatocyte, SL:
sinusoidal lumen, D : spce of Disse, MV : microvil-

Fig. 3d Electromicroscopic views of sinusoid
after 60 minutes perfusion with 4°C UW (bar=1
um)

EC: endothelial cell, B: bleb, H : hepatocyte, K :
Kupffer cell

exclusion ¥kV%° biopump # H WA BB T OH&ERN
SR EREIC L DV REBVIRBITEIS Lk
b, REHM*# T2 L& bic, FFElEEORK L
L FEBPBERIEASRTETWS, Zh s FUERE
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DB Tids-GOT O & 5 LRI & 2BEEDIH
iRz o EdohTuiRn, ThidchoBEs
OSBRI 1 s-GOT DFAD & 5 LMl D FE
WEYETTERE W X 28Tk 2 {, MiaEoBsET %
bHHRBZEL AN OBEFEC LD TR Sh D2
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Endothelial Cell Damage during Liver Ischemia and Protection using Hepatic
Perfusion with Nafamostat Mesilate in Rats

Norio Yasuda, Masaru Miyazaki, Katsuhiro Iinuma,
Masayuki Ohtsuka and Nobuyuki Nakajima
First Department of Surgery, School of Medicine, Chiba University

In situ isolated liver perfusion was done during liver ischemia for 60 minutes in the rats. The effect
of various perfusates and nafamostat mesilate (NM) on hepatic ischemic damage, especially on sinus
endothelial cell damage, was assessed. Five different perfusate groups were assessed: group A (lactated
Ringer [LR] at 25°C), group B (LR at 4°C), group C (LR with NM of 10 gg/ml at 25°C), group D (LR with
NM of 10 ug/ml at 4°C), group E (University of Wisconsin solution at 4°C). The addition of NM in liver
perfusion markedly inhibited the increases in GOT, TXB,, 6 keto PGF1. in the perfusate. The swelling
of hepatocytes was significantly suppressed in group E. However, the sinus endothelial cell damage was
most remarkably reduced by addition of NM (group C and D). Hepatic perfusion with NM might achieve
its hepatoprotective effect by reducing sinus endothelial cell damage during liver ishcemia.
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