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Effect of Renal Failure on Pharmacokinetics of Atenolol in Rabbits

Chong Ki Lee, and Sam Sang Cho
Kwangju City Health and Environment Research Institute. Kwangju 502-240. Korea

The pharmacokinetics of atenolol (25 mg/kg, i.v.) in the folate-induced renal failure rabbits was
studied. Renal failure was induced by the iv. injection of folate (50, 100, and 200 mg/kg). At folate
dose of 100 and 200 mg/kg, the serum creatinine concentration (Scr) and blood urea nitrogen (BUN)
increased significantly compared with control rabbits. Plasma concentrations and AUC of atenolol
increased significantly at folate dose of 100 and 200 mg/kg. The elimination rate constant (K) and
total body clearance (CL,) of atenolol decreased significantly, and half-life (t,,) and mean residence
time (MRT) of atenolol increased significantly at folate dose of 100 and 200 mg/kg. The serum
creatinine concentration (S.) correlated well (p<0.05) with half-life (t;,) and elimination rate
constant (K, of atenolol, as well as BUN with AUC and total body clearance (CL)) of atenolol.

(Kor. J. Clin. Pharm. 1998: 8(1): 23-28)
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Fig. 1. Plasma concentration of atenolol in rabbits
with folate-induced renal failure.
Key: O; control, @; folate 50 mg/kg, A; folate 100 mg/
kg, A; folate 200 mg/kg.
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Table I. Pharmacokinetic parameters of atenolol in rabbits with folate-induced renal failure

Folate administration

Parameters Control

50 mg/kg 100 mg/kg 200 mg/kg
S.. (mg/dl) “1.91+0.337 2.93+0.387 4.561+0.651* 5.31+£0.634*
BUN (mg/dl) 28.9+4.21 43.6+6.54 59.2+7.21* 67.0+£7.87*
Kel (hr') 0.251+0.0311 0.21840.0346 0.163+£0.0272* 0.15240.0249*
Vi (Ukg) 0.825+0.098 0.701+0.0801 0.650+0.0896 0.5854-0.0837
t,» (hr) 2.7610.423 3.18+0.472 4.13+0.538* 4.57+0.512*%
AUC (ug - hr/ml) 114+26.2 157+30.8 2174+35.3* 2774+36.1*
CL, (Vkg/hr) 0.2194-0.0382 0.159+0.0274 0.115+0.0183* 0.0903+0.0197*
MRT (hr) 3.754+0.457 4.384+0.507 5.584+0.672* 6.5140.832*

# Mean+S.D. (n=6), *; p<0.05 compared with control, S.; serum creatinine concentration, BUN; blood urea nitrogen, K;
elimination rate constant, Vg,; volume of distribution at steady state, t,,; half-life, AUC; area under the plasma level-time curve,

CL; total body clearance, MRT; mean residence time.
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Fig. 2. Correlation between serum creatinine concen-

tration and half-life as well as elimination rate con-

stant of atenolol in rabbits with folate-induced renal

failure.
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Fig. 3. Correlation between BUN and AUC as well
as total body clearance of atenolol in rabbits with
folate-induced renal failure.
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