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Pharmacokinetics of Theophylline in Rabbits
Pretreated with Propranolol
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Abstract— This study was attempted to investgate the pharmacokinetics of theophylline (4 mg/kg
1.v) in the rabbits pretreated with propranolol (1 and 2.5 mg/kg/hr, infusion) for four hours. The
plasma concentration and AUC of theophylline were increased in rabbits pretreated with proprano-
lol as compared with those of normal rabbits. The amount of cumulative urinary excretion and
renal clearance and total body clearance were decreased in rabbits pretreated with propranolol
as compared with those of normal rabbits. The apparent volume of distribution was slightly affected
by change of the clearance of theophylline. From the results of this experiment, it is desirable
that dosage regimen of theophylline should be adjusted when theophylline combined with propra-
nolol in clinical pharmacy practice.

Keywords [] Pharmacokinetics of theophylline, propranolol-pretreated rabbits, clearance, dosage re-
gimen.
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Fig. 2—Plasma concentraion of theophylline in rabbits
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Fig. 3—Cumulative urinary excretion of theophylline
in rabbits pretreated with propranolol. Mean
values= SD (n=6)
® Normal, C Propranolol 1 mg/kg/hr, a Prop-
ranolol 2.5 mg/kg/hr
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Table 1—Renal clearance of theophylline in rabbits
pretreated with propranolol.

Propranolol Treatment

Time Normal

1 mg/kg/hr 2.5 mg/kg/hr
0~05 19.84%6.25 14.87+ 5.22 10.63+ 2.22*
0.5~1 9.66+ 3.25 7.08+ 5.88 5.35+ 2.46
1~2 791+ 3.57 6.12+ 2.77 4,03+ 1.29*
2~4 5.13+ 2.11 4.69+% 2.26 2.60+ 0.98**
4~6 4.18+ 1.22 296+ 1.03* 294+ 1.08*
6~8 4.33+ 2.29 347+ 244 3.12t 1.46
Mean 8.51+ 3.96 6.53+ 2.28 4.78+ 1.03*

Mean values* S.D (n=86) CLr=Cu-V/Cp{(mi/hr/kg)
*n<0.05, **p<0.02

Cu; concentration of theophylline in urine(ug/m/).
V; volume of urine excreted (mi/hr).

Cp; plasma concentration of theophylline (pg/m/).
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Table II—Pharmacokinetic parameters of theophyliine
in rabbits pretreated with propranolol.

Propranolol Treatment

Parameters Normal m
B(hr~ 1) 0.099+ 0.042 0.091% 0.058 0.087% 0.055
t1,2p(hr) 695+ 354 7591344  801L 444
Ve(mi/kg) 1585+ 92.33 1451+ 88.24 135.1+ 56.89
Vdss(mi//kg) ~ 468.3+ 287.5 4094+ 1785 390.9+ 189.2

AUC(ug/mi-hr) 107.9+ 59.22 132.0%55.52 144.1+ 49.54*
CLtot(m//hr/kg) 46.34+ 18.56 37.87+ 19.99 34.69+ 10.55*
CLh(ml/hr/kg) 37.83+10.23 31.34+ 12.& 2991+ 8.21*“
Mean valuest S.D (n=6) *p<0.05

; slow dispositon slope.

tyzp; half-life of B phase.

Vc; volume of distribution of the central compartment.
Vdss; volume of distribution at steady state.

AUC; area under the plasma curve.

CLtot; total body clearance.

CLh; hepatic clearance =CLtot-CLr
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