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Effect of Cimetidine on the Hepatic Blood Flow
-On the Basis of Pharmacokinetics of indocyanine Green in Rats-

Yong-Bok Lee'
College of Phamacy, Chonnam National University, Kwangju, 500-757, Korea

+ Ik-Bae Koh

The influence of cimetidine pretreatment(100mg/kg, single i.p.) on the hepatic blood flow was
investigated using pharmacokinetic parameters of indocyanine green(ICG) in the rat on the basis
of hepatic perfusion-limited model. ICG(1mg/kg) was respectively administered via femoral and
portal vein to the control and to the cimetidine-pretreated rats. The rate constant K12, K20 and
the systemic clearance(CLt) of ICG were significantly(p{0.05) decreased in the cimetidine-pretrea-
ted rats, but no significant differences were observ‘.ed in hematocrit and liver weight. The biliary
excretion rates of ICG were also decreased regardless of the route of administration in the cimetidine-
pretreated rats. And also the hepatic blood flow in rats was decreased about 16% by cimetidine.
It may be concluded that the decreased hepatic blood flow with cimetidine mainly contributed
to the decreased hepatic uptake and the decreased systemic clearance of ICG.
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Fig. 1. Mean plasma concentration-time curve of ICG(1
mg/kg) after intravenous(left panel) or intraportal (ri-
ght panel) administration to rats.

Each solid curve was calculated by RSTRIP program
on 2-compartment model.

Vertical bars represent the maen+S. E. of five to six
experiments.

Key : ® ; control, O ; cimetidine pretreatment

Table 1. intercormparmental fransfer rate constant
and elimination rate constant of ICG following fe-
moral vein bolus administration to rats(1 mg/kg)¥.

Parameters®  Control  Cimetidine-pretreated”
Kp(min™)  0.5324+0.0630 0.3261+0.0815*
Ku(min™)  0.0502+0.0043  0.0559+0.0091
Ko(min™)  0.0768+0.0104  0.0516+0.0094*
“Transfer rate constants were assigned as follows.

K '
Plasma . Liver

K
YCimetidine(100mg/kg) was intraperitoneally admi-

nistered to rat on 30min before ICG injection.
*Mean+S.E. of five rats. *p<0.05
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Table I1. Pharmacokinetic parameter of ICG in rats®

Parameters
Route Group
Vss CLt Q)
(ml/kg) (alimirky) (mlfmin-ky
Femoral Control 8529 1350 5992
vein +1.88 +1.23
Cimetidine 7295 1076 5043
pretreated +12.02 +0.98
Portal* Control 1837
vein +1.72
Cimetidine 13.68*
pretreated +2.02

#*Mean+S.E. of five to six rats.
*P { 0.05 between routes or control and cimetidine-
pretreated rats.
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Fig. 2. Effect of cimetidine pretreatment on the biliary
excretion rates of ICG(1mg/ml) after an intravenous
administration to rats.
Vertical bars represent the mean+S. E. of 5~6 experi-
ments.
Key : @ ; control,

O 5 cimetidine pretreatment
*p<0.05

N
Qo
=

-
o
T

L

1 it 4

30 60 90

Time(min)

Biliary excretion rate of ICG(pg/min/kg)

Fig. 3. Effect of cimetidine pretreatment on the biliary
excretion rates of ICG{(1mg/kg) after an intraportal ad-
ministration to rats.
Vertical bars represent the mean+S. E. of 5~6 experi-
ments.
Key © ® ; control,

O 3 cimetidine pretreatment
*p<0.05

Z =

A ElY A e 2 (100mgkg, B3W F9)T
)22 rare] ICG(Img/kg) & B} 2 2E
2d3 T 213 %, hematocrit ¥ FEEEER
vietdiete] WEE AES A% e H #S 2
£& 4.

1. AWE YL rate] 743 %, hematocrit FelE
BFE nAX Fxot.

2. AFEIY Y Fo2 Bujgel ICGY EH
&3 el Ky, K ¥ CLE 288 ¢
F AR

3.I1CGe 95 % i AvEd Fo2
Astd AN Ze FEAY FAX F97
2o @A Fadte AFS JeEUTH

4. Rat®] HEFF W3E ICGY AW 9 ¥
BaRy 799 u AAEDS ad] B
S 3L 5992—>5043(ml/min - kg) 2 & <F 16% F
2AZRE & F AAd

2302

o

1. Rowland, M., Benet, L.Z., and Graham, G.G.
. Clearance concepts in pharmacokinetics. J.
Pharmacokin. Biopharm. 1, 123(1973).

2. Freston, J.W. : Cimetidine in the treatment of
gastric ulcer. Gastroenterology. 74, 426(1978).

3. Binder, H]., Cocoa, A., and Crossley, R]. : Ci-
metidine in the treatment of duodenal ulcer. Ga-
stroenierology. 74, 380(1978).

4, Puurenen, J., Sotaniemi, E., and Pelkonen, O.
* Effect of cimetidine on microsomal drug me-
tabolism in man. Eur. ] Clin. Pharmacol. 18,
185(1980).

5. Speeg, K.V., Patwardhan, R.V,, Avant, G.R,
Mitchell, M.C., and Schenker, S. : Inhibition of
microsomal drug metabolism by histamine H2-
receptor antagonist studied in vitro and in vivo
in rodents. Gastroenterology. 80, 1344(1981).

6. Pawlik, W., Tagne, L.L., Teppermann, B.L., Mi-
ler, T.A., and Jacobson, E.D. . Histamine H1



and H;receptor vasodilation of canine intesti-
nal circulation. Amer. J. Physiol. 233, 219(19
77)

7. Grasela, D.M., Rocci, M.L., Rottmensch, H.H.,

and Vlasses, P.H. : Lack of effect of multiple
doses of cimetidine on estimated hepatic blood
flow, Biopharm. Drug Disp. 8, 63(1987).

8. Cherrick, G.R,, Stein, S.W., and Levy, CM.:

Indocyanine green. Observations on its physical
properties, plasma decay and hepatic extraction.
J. Clin. Invest. 39, 592(1960).

9. Wintrobe, M.M., Lee, G.R,, and Boggs, D.R.

. Clinical Hematology 7th ed., Lea & Febiger,
Philadelphia, 1974.

168

10.

11.

12.

Kor. J. Clin. Pharm, 3-2, 163-168, 1993
Wilkinson, G.R., and Shand, D.G. : A physiolo-
gical approach to hepatic drug clearance. Clin.
Pharmacol. Ther. 18, 377(1975).

Iga, T., Sugiyama, Y., Yokota, M., Tomono, Y.,
Awazu, S., and Hanano, M. . Pharmacokinetic
aspects of sulfobromophthalein transport in ch-
ronically carbon tetrachloride-intoxicated rats.
Biochem. Pharmacol. 26, 1967(1977).

Levi, AJ., Gatmaitan, Z., and Arias, LM. . Two
hepatic cytoplasmic protein fractions, Y and Z,
and their possible role in the hepatic uptake of
bilirubin, sulfobromophthalein, and other
anions. J. Clin. Invest. 48, 2156(1969).



