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Summary : The purpose of this study was to investigate the protective effects of a
calcium channel blocker, Diltiazem (DZ), on ischemic liver damage.

Adult mongrel dogs were used as experimental animals. Hepatic ischemia was induced
by clamping the portal vein and the hepatic artery for 60 minutes with establishment of a
porto-juglar bypass. The administration of DZ at a dose of 70 ug/kg intravenously before
hepatic ischemia and thereafter via portal vein at a dose of 10 xg/kg/min well restored the
hepatic blood flow (HBF : 92+5 %) and arterial ketone body ratio (AKBR : 1.15+0.16) 1
hour after reperfusion compared with untreated controls (HBF : 61+7 %, AKBR : 0.53+0.
09).

Furthermore, it was examined whether or not DZ might prevent primary non-function
in liver transplantation. As the model of primary non-function, warm ischemically damaged
liver for 20 minutes was transplanted orthotopically. In untreated animals, all five recipi-
ents died from massive bleeding caused by liver failure within 24 hours after hepatic
grafting. On the other hand, when DZ was administered intravenously at a dose of 70 ug
/kg to the donor just before inducing warm ischemia, and also to the recipient via portal
vein at a dose of 10 xg/kg/min, three of six recipients (50 %) could survive over 48 hours
after grafting without liver failure.

In conclusion, these results suggest that DZ has protective effects on liver ischemia and
prevents primary non-function in liver transplantation.

Index Terms

hepatic ischemia, primary non-funtion, protective effect, liver transplantation, calcium
channel blocker (Diltiazem)
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Fig.1. Time courses of changes in arterial ketone
body ratio before and after liver ischemia.
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Fig.2. Time courses of changes in lactate before
and after liver ischemia.
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Fig.4. Time courses of changes in creatinine
before and after liver ischemia.
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Fig.5. Time courses of changes in hepatic blood flow before and

after liver ischemia.
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Fig.6. Time courses of changes in mean arterial
pressure before and after liver ischemia.
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Table 1. Survival time and cause of death in canine orthotopic liver transplantation with warm

ischemically dameged liver

Group Warm' . Dog. No. Survival time Cause of death
ischemic time
10 minut. 17 34 days Pneumonia
min
utes 19 5 days Peritonitis
15 minut 21 4 days Liver failure
minu
e 20 6.5 hours Bleeding
Control 22 19 hours Bleeding
ntro
54 9.5 hours Bleeding
20 minutes 26 7.5 hours Bleeding
43 7.5 hours Bleeding
59 6 hours Bleeding
30 misutes - 27 6.5 hours Bleeding
55 10 days Hepatic arterial thrombus
52 5 days Intussusception
62 3 days Intussusception
DZ 20 minut
rnutes 58 2 days Bleeding
51 19 hours Bleeding
53 18 hours Bleeding
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T, DZ % 15 ¥ %1% 30 pg/kg/min CHIRPBE5T 5 &
EMFEEI BN L LHEL TV, BB RE2H
WTDORRT, DZ % 10~30 ug/kg/min TAHEEHET
BLEERGE &b BN 52, 0.1mg/
kg Bk one shot B3 % & MICBMITE T Lz &

HELTwy, PROBEEIMECLEIOEELD
hic.

IMFE BB OBk DZ EE X118 <X 150 ng/ml
B, MIEETX 250 ng/ml RiETH - 7. Morselli b
i, BRRERCORBLERRFAZRL, DEMEEY
- BFIETE AEBIMAPEE X 100~200 ng/ml EHEOL
T35, AERBERCTHLABRPBCHEEL RISt
WCHF R IMEE 2B © % 5 DZ oZ @il 150
ng/ml Fith &% 2 bh, BRIR LS VEHMHEE
i, 12FE—BT 5 L HERIT X .

PAE X b FFSAMAT R X % FF R mBEE sy L
Ca*#HiFlcH 5 DZ @ nBECRET A LTk
h & HIERBRBICHE Y B X S 7\ TR M ESE 5
BT X B AREMEATRE & hte.
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function ®EF AL LT, SEBMICL b OMEL SR,

FiR T CRAPICHKE U iR i EER 2 Tt
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T3 HFHBATHD LH|EL T 5. REGFBEDHE
MREFZESKEL, BEROPCIAEIEFEEhTW
%. AEBRCLEMEMER 104, 154, 204, 3045
DRRAFEREFEELZET L 723, REEMRERFA 10~
15 ZRECTREFEA D RD B b 00, REHHIMERE 20 45
R\ b/ &, £F2 B iE 24 REEIL I F AR &
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Lo, DZ #E5F T3 20 SEMAmMEERFEE T
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— IR O FFRAEIE 2D 5 DA T, WThd pri-
mary non-function 12X % D L1xE 2 bhith - T

U EX b, DZ GFURAMSTO—RH IER & £F 5 51
BFEcR T sFELEEOHHEMREEL, TIFE
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% ATREME DRI S he.
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FERICDOWTHRE L CU T oRER 2 E 7.
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h BE A BCIRE S h, TR 30 58 iz IEHiE
ZEE L.

2) FHEMRmITE Y, SOER CILMITTER 180 £
T%Wﬁ@%iS%&@@LtvomﬁLf,DZ&&
5352 Lk b R 60 4 LA BEIEIE L.

3) GOT, GPT ZIitTEERE EAER CIREWITH
Ml7eorsd LT, DZ #&#53 5 ik h#EmoR
EEBRL.
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L, Ik 180 4481t 217437 mg/dl &L BERRL
TR LT, DZ HEFEER T, MITHER 605 X



(280) n H
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fEXR L. L2l DZ KEHRSHCIMRBHEELE
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fExR LI, DZ VEFEEHECIRELER L. T
FIREEVX, DZ %#%5 L CTd B Rdiah - e

7 MEER#omF DZ R, DZ »BHRERT
(%150 ng/ml §i#%, DZ AEHE5# TiX 250 ng/ml A
THo T

kX b, DZ GffEmEEC50HzEEE L
Tk, £FEREBBCHEY R XIFS v CFEmEE
EXPHETE %5 DZ OEFEIMAEE X 150 ng/ml Bitk &
Zzbhie.
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i,

HBEXb, DZ XF®BE k)% primary non-
function DFF Ik RAFICESL DR REMEDUREE & hfe.
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