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Biotransformation of Theophylline in Cirrhotic Rats
Induced by Carbon Tetrachloride or
N,N-Dimethylnitrosamine

Eun-Jeon Park, Jaecback Kim, Dong Hwan Sohn, and Geonil Ko
Dept. of Pharmacy, College of Pharmacy. Wonkwang University, lksan 570-749. Korea

The object of this work was to study the pharmacokinetic differences and the cause of these
differences in cirrhotic rats induced by N,N-dimethylnitrosamine or carbon tetrachloride treatment
when aminophylline (8 mg/kg as theophylline, i.v.) was injected. The concentrations of theophylline
and its major metabolite (1,3-dimethyluric acid) in plasma were determined by HPLC. In addition,
formation of 1,3-dimethyluric acid from theophylline in microsomes was determined. In cirrhotic
rats, the systemic clearance of theophylline was reduced to 17% of the control value while AUC
(area under the plasma concentration-time curve) and (1,,); were increased to about 6 fold and 10
fold, respectively. The formation of 1,3-dimethyluric acid was decreased to 33-41% of the control
value in microsomes of cirrhotic rat liver. From these results, it can be concluded that in cirthotic
rats induced by N,N-dimethylnitrosamine or carbon tetrachloride the total body clearance of
theophylline is markedly reduced due to a reduced hepatic metabolism. (Kor. J. Clin. Pharm. 1999;

9(1): 55-61)
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Table 1. Body and liver weight (g) changes in normal and cirrhotic rats treated with N,N-dimethylnitrosamine

or carbon tetrachloride
Group Week N Final liver Final body Liver/body
DMN 3 8 3.08+1.05 175.3+22.1 1.7+0.5%*
DMN-ctrl 3 4 856+1.25 24741213 35+04
CCl, 12 8 7.02+1.45 265.0+28.8 2.6+0.5*
CCl,-ctzl 12 4 11.98+1.32 3422+423 35+05

Each data represents the mean+S.D.

The significance of differences as compared with each control group, *p<0.05, **p<0.01.

Table 2. Serum biochemical values in normal and cirrhotic rats treated with N,N-dimethylnitrosamine or car-

bon tetrachloride
Group ALT (TU/L) AST (IU/L) ALP (IU/L) Total bilirubin Albumin
: (mg/dL) (g/dL)
DMN 124 +73* 2681109 312+157 0.80+0.30* 21+06
DMN-ctrl 65+18 179428 119435 0.13+0.05 3.7+1.1
CCl, 249+ 67*+ 534+116% 598+167** 0.86+0.30* 1.0£0.2%*
CClctrl 69+11 289+31 177189 0.13+0.05 2.61+0.8

Each data represents the mean+S.D.

The significance of differences as compared with each control group, *p<0.05, **p<0.01.



1600

2
B 1200
s
2
& 800
g 400
3
=

0

DMN-Cirl CCl-Cal  DMN cel,

Fig. 1. Hydroxyproline in liver of cirrhotic rats in-
duced by N,N-dimethylnitrosamine (DMN) or car-
bon tetrachloride (CCl) treatment. Each data rep

sents the meanS.D. The significance of differ-
ences as compared with each control group, **p<0.01.
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Fig. 2: Semglng piot. of theophylline and 1,3-dimethyluric acid(DMU) concentration in plasma of normal rats
and cirrhotic rats induced by N,N-dimethyitrosamine (DMN; left panel) or carbon tetrachloride (CClg

right panel) treatment. Each data represents the mean+S.D. The significance of differences as compared
with each control group, **p<0.01. .



Table 3. Pharmacokinetic parameters of theophylline after intravenous injection (8 W‘kg as theophylline) in
cirrhotic rats treated with N,ﬁw&imethyluﬁmsmﬁne or carbon tetrachloride

Parameter DMN DMN-ctrl CClL, CClctrl -
(tin)o (br) 0.28+0.09 0.35+0.06 0.32+0.12 0.38+0.21
(tin)s (Br) 24.08+12.27%* 2.93+0.56 23.94+4.57** 354+1.14
ke (hr') 1.75+0.99 1.99:+0.10 1.574+0.42 1.86:+£0.73
ky (hr') 0.90+0.16 1.67+0.15 0.89+0.12 1394042
kyo () 0.1140.07% 0.47+0.05 0.10+0.05%* 0.54£0.09
AUC (pg - hr/ml) 276:196%* 4248 283 £ 55% 4147
Cly {mlthe/kg) 35417 190413 3311 193421
(Vi (mikkg) 1012 +66* 7994102 11214+43* 6934176
Each data represents the mean+8.D.

The significance of differences as compared with each control group, *p<0.03, **p<0.01.

DMU (pmole/mg protein/min)
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Fig. 3. Fﬁrmatmn of 1,3ndimethylum acid (DMU)
from 10 mM theophylline in rat liver microsomes
of cirrhotic rats. DMN : cirrhotic rats treated with
N,N-dimethylnitrosamine. CCl,: cirrhotic rats treat-
ed with carbon tetrachloride. Each data represents
the mean-+S.D. The significance of differences as
compared with each control group, **p<0.01.
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