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Drug Interaction of Cimetidine and Isoniazid

Chong Ki Lee, Jin Hwan Lee and Jun Shik Choi
College of Pharmacy, Chosun University, Kwangjoo, 501-759, Korea

Abstract—Pharmacokinetic interaction of cimetidine and isoniazid was investigated in the
rabhits, Isoniazid was administered orally at a dose of 30mg/kg to six rabbits after 10, 20,

and 30mg/kg pretreatment of cimetidine twice a day for 10days.

Concentration of the free and

the total isoniazid in the blood and the urine was determined by spectrophotometer. Relative
bicavailability and biological half—life(t4p) were increased significantly by cimetidine pretrea-
tment., Overall elimination rate constant and total clearance of isoniazid were decreased signi-
ficantly by cimetidine pretreatment. The ratio of metabolites to isoniazid in the blood and the
urine was decreased significantly by cimetidine pretreatment. Relative bioavailability, INAH to
metabolites ratio in the blood and decrease in total clearance were highly correlated with the
does of cimetidine pretreated. This result might be due to the inhibition of isoniazid metabo-

lism in the liver by cimetidine pretreatment.
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Fig. 1—Effect of cimetidine pretreatment for 10 days
on the blood concentration of isoniazid fol-
lowing oral administration of isoniazid (30
mg/kg) in rabbits.
Each point represents the mean+S.E of §
experiments.
o—o INAH (control)
e—e cimetidine pretreatment 10mg/kg
a—a cimetidine pretreatment 20mg/kg
a—a cimetidine pretreatment 30mg/kg
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Fig. 2—Effect of cimetidine pretreatment for 10 days
on the blood concentration of total isoniazid
following oral administration of isoniazid
(30mg/kg) in rabbits. Each point represents
the mean+S.E of 6 experiments.

o—o Total INAH (control)

e—e cimetidine pretreatment 10mg/kg
a—a cimetidine pretreatment 20mg/kg
a—a cimetidine pretreatment 30mg/kg
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Table I Effect of cimetidine pretreatment for 10 days on the renal clearance of isoniazid following oral

administration of isoniazid (30mg/kg) in rabbits

\\\\ Clren(ml/min) Cimetidine Pretreatment
S~

Time(hr) \\\\ Control 10mg/kg 20mg/kg 30mg/kg
0~1 #2.4340.54 2.124-0.37 2.2340.32 2.1040.41
1~2 6.25+0.78 5.3340.62 5.410.61 5.45:+0.59
24 4,580, 62 4.01£0.52 4.531+0.70 4.731+0.65
4~6 3.724+0.54 3.2340.48 2.814+0.35 2.8510.32
6~8 2.844-0.31 2.62:40.32 2.7240.41 2.5610.40
8~10 2.210.45 1.95£0.31 1.9340.25 2.010.29
Mean 3.6710.52 3.21:10.48 3.2710.54 3.28:0.47

# Mean+S.E. of 6 experiments

Clren=Cu-V/Cp, The renal clearance (Clren) of INAH was calculated from the concentration of INAH
in urine (Cu-V) collected during 0~10 hr period and blood INAH concentration (Cp) at the midpoint

of that period.
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Table II—Effect of cimetidine pretreatment for 10 days on the renal clearance of total isoniazid following
oral administration of isoniazid (30mg/kg) in rabbits

\\\\\Clren (ml/min) Cimetidine Pretreatment
Time(hr) Control 10mg/kg 20mg/kg 30mg/ke
0~1 #1.21+0.32 1,1920.25 1.4240.22 1.7310.24
1~2 8.14£0.75 7.25%0.73 7.19£0.81 6.8710.71
2094 6.58+0. 68 6.22+0.58 6.1440.73 5.853-0. 61
4~8 5.940. 62 5.13%0.61 4,854-0.52 4,34-:0.54
8~10 4.23+0.54 3.761+0.45 3.2010. 38 3.464:0. 42
Mean 5.2240.50 4,71%+0.51 4.5610.48 4,4530.49

#Mean+S.E, of 6 experiments
Clren=Cu-V/Cp

Table III—Effect of cimetidine pretreatment for 10 days on the ratio of metabolites to isoniazid in the
blood following oral administration of isoniazid (30mg/kg) in rabbits

\\, Metabolites® Cimetidine Pretreatment
——__ INAH
Time(hr) \ Control 10mg/kg 20mg/kg 30mg/kg
1 #1.70%£0.09 1.16+0. 09* 0.89+0. 09¥ 0.4630. 06**
2 1.274+0.10 0.79-0. 08* 0.70+0. 08* 0.3210. 05**
4 1.40+0.13 0.97%0. 10* 0. 6410, 07%* 0.5940. 07**
8 1.33+0.08 0.2440.09 0.9840.10 0.63+0. 07**
10 0.84+0.09 0.75+0.08 0.44%0. 06* 0.2440, 04%*
Mean 1.31+0.08 0.9840.09 0.7310. 06* 0. 4510, 05%*

#Mean+S.E. of 6 experiments.
Significantly different from the control (*p<(0.05, **p<C0.01)
a) Metabolites were calculated by [total INAH concentration—INAH concentration] in the blood

(pg/mb

Table IV—Effect of cimetidine pretreatment for 10 days on the ratio of metabolites to isoniazid in the urine

following oral administration of isoniazid (30mg/kg) in rabbits

==

T Cimetidine Pretreatment

Time(hr) Control 10mg/kg 20mg/kg 30mg/kg
0~1 #0.3510.04 0.2140. 09 0.20+0. 03* 0.2010. 05*
1~2 1.96+0.09 1.432:0.10 1.26-£0.18* 0.66+0. 08**
24 2.454+0.13 2.06+0.32 1.34+0.17* 0.9610, 11**
4~8 0.89+0.10 0.7910.09 0.61+0. 09 0. 230, 04**
8~10 2.52+0.37 2.3840.41 1.3840.11% 1,130, 95%*
Mean 1.634+0.07 1.37+0.08 0.9610. 08* 0. 6440, 07**

#Mean+S.E. of 6 experiments
Significantly different from the control (*p<(0.05, **p<0.01)
a) Metabolites were calculated by [total INAH concentration—INAH concentration] in the urine
(mg)
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Table V—Effect of cimetidine pretreatment for 10 days on the pharmacokinetic parameter of isoniazid
following oral administration of isoniazid (30mg/kg) in rabbits

Cimentidine Pretreatment
Parameter Control

10mg/kg 20mg/kg 30mg/kg
A(pg/ml) # 3.5 +0.2 7.8 =+ 0.5 10.6 =+ 0.7 24.6 =+ 1.0
B(ug/ml) 1.0 =+0.8 13.4 =+ 0.8 14.0 =+ 0.7 16.2 =+ 0.9
Ka(hr™) 7.40 +0.51 8.44 £ 0.72 7.84 + 0.61 8.60 =+ 0.59
athrb) 2.772:£0.725  1.732% 0.879% 1.752-= 0,923*  2.03274 0.954
phr) 0.092::0.019  0.079% 0.017  0.063% 0.010%*  0.060% 0.013**
tha(hr) 0.25 =0, 04 0.40 &+ 0.03*  0.39 & 0.05% 0.30 =+ 0.05
tsp(hr) 7.53 +0.81 8.77 3 0.64  11.0 == 0.95%  11.55% 0.89**F
KjaChr ) 0.61920.072  0.565% 0.061  0.683% 0.063 1.104=0. 081*
Ko thr™) 2.1253-0,173  1.1244: 0.091%  1.024+ 0.082%*  0.843-+0. 075%*
Kiothr) 0.120:£0.030  0.122+ 0.025  0.108z= 0.034 0.145::0. 036
Vdss() 5.37 %0.62 4,27 & 0.48 4.08 £ 0.32% 3.41 £ 0.41%
Cltot(ml/min) 8,32 £0.72 5.78 & 0.43*  4.41 & 0,40%* 3.57 & 0.41%*
AUCT(pg/ml-hr)® 71.65 +2.84 95.03% 6.54 100.22 = 8.45%* 137,24 =:11.21%*
Fr(%)» 100.0 132.6 +£10.10 152.4 ==11.25%F 191.5 =12, 11%*
GOT(Karmen Unit) 33.4 +6.1 36.6 = 8.4 36.8 & 7.5 37.5 + 9.1

# Mean+S.E. of 6 experiments

Significantly different from the control (*p<{0.05, **p<C0.01)

a) AUC was calculated by trapezoidal rule

b) Relative bioavailability was calculated by AUC pretreatment/AUC control X 100
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