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Pharmacokinetics of Theophylline in Experimental
Acute Renal Failure Rats(D)

Ock Nam Kim
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract—It has been reported that the pharmacokinetic behaviors of drugs which are mostly
metabolized in the liver are significantly different in patients with renal failure. Theophylline( TP) is
mainly metabolized in the liver (approximately 90%) and renal clearance of the drug is negligible
(less than 10%). Therefore, we have investigated the changes in pharmacokinetics of theophylline

in normal, G-ARF and U-ARF rats after an intravenous administration.

The total body clearance

of TP decreased approximately 40% in U-ARF rats. The reduced CL, value in U-ARF rats could
be due to reduced hepatic intrinsic clearance by up to 40% since it has been published that
plasma protein binding of TP and liver blood flow does not change in U-ARF rats.
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Fig. 1—Plasma concentration-time profiles of theophy-
lline after an intravenous administration of 5
mg/kg to normal (O, n=8) and glycerol-in-
duced acute renal failure(G-ARF) (@, n=10)
rats.
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Table I—Pharmacokinetic parameters of theophylline
after an intravenous administration of 5 mg
/kg to normal rats and glycerol-induced
acute renal failure(G-ARF) rats.

Normal Glycerol-ARF
(n=8) (n=10)
Co 522+ 0.125 5.70t 0.664
(ug/mi)
K 0.260+ 0.030 0.296+ 0.0613
(hr ")
vd 961+ 23.6 930+ 156
(mi/kg)
AUC 22.7+ 340 285+ 13.1
(ug*hr/ml)
CLr 251+ 32.7 365+ 77.1
(mi/hr/kg)
ti 3.01£ 0.442 346+ 0.824
(hr)

Results are given as the meant SE.
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Fig. 2—Plasma concentration-time profiles of theophy-
lline after an intravenous administration of
theophylline (5 mg/kg) to normal rats(:", n=
8) and uranyl nitrate-induced acute renal fai-
lure(U-ARF) rats(@®, n=86).
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dkodch. %, U-ARFell 9Js 90% ol4te]l 7F thapel]
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Table II—Pharmacokinetic parameters of theophylline
after an intravenous administration of 5
mg/kg to normal rats and uranyl nitrate-in-
duced acute renal failure(U-ARF) rats.

Normal Uranyl-ARF
(b=28) (n=6)
Co 522+ 0.15 3.90+ 0.27
(ug/m!)
K 0.260+ 0.03 0.113% 0.0287**
(hr ')
vd 961+ 23.6 1320+ 115**
(mi/kg)
AUC 22.7+ 3.40 468+ 11.7*
(ug-hr/m{)
CLry 251+ 32.7 151+ 40.7*
(mi/hr/kg)
tie 3.01+ 0.442 8.12+ 1.85%*
(hr)
Results are given as the meant SE..
* p<0.05.
**p<0.01.
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Fig. 3—Urinary excretion rate({1) and plasma concen-
tration(M) of theophylline after an intravenous
dose of 5mg/kg to normal rat( #3).
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Fig. 4—Urinary excretion rate(i1) and plasma concen-
tration(m) plot of theophylline after an intra-
venous dose of 5mg/kg to U-ARF rat(#2).
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