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Analysis of fasting effect on biperiden distribution in rats was examined. The plasma
concentration at 24 hr after i.v. injection of 3.2 mg/kg varied between 0.45 ng/ml (10-week-old
fasted rats) and 1.4ng/ml (10-week-old normal rats). The steady state distribution volume of
biperiden in the fasted rats was smaller by 2/3 than that in the normal rats. The determi-
ned percentage of fat tissue per body weight reduced from 7.6 to 2.3% was caused by fasting.
There was a good correlation between the steady state distribution volume of biperiden per
lean mass body weight and the fat volume per lean mass body weight (r=0.989) in four dif-
ferent groups (10-week-old fasted, 4-, 10-, and 50-week-old normal rats). The fat/plasma
concentration ratios at 8hr after the i.v. injection varied between 380 (10-week-old normal
rats) and 550 (10-week-old fasted rats), whereas the brain/plasma concentration ratios were
identical to those at steady state among the two groups. The time courses of biperiden con-
centration in plasma, brain, and fat were simulated using a physiological pharmacokinetic
model. There was reasonable agreement between the model predictions and the observed data,
suggesting that the change in the fat volume is a dominant determinant of the distribution
volume of biperiden in rats. Changes in fasted tissue and plasma concentrations are discussed
in relation to the clinical usefulness of the blood level monitoring.
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Fig. 1. Physiological Pharmacokinetic Model
for Biperiden Fully Diagramming the
Blood Circulation through the Various
Tissues Studied
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Fig. 2. Semilogarithmic Plasma Concentration-time Profiles

following Biperiden (3.2 mg/kg) Administration as
2-min i.v. Infusion in 10-week-old Fasted, 4-, 10-,
and 50-week-old Normal Rats

Each data point represents the mean+SEM of more
than three rats.
A, fasted; A, 4weeks; @, 10 weeks; (O, 50 weeks
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Table 1. Pharmacokinetic Parameters of Biperiden in Rats

Normal rats@ Fasted rats

fpb 0.135+0.015 0.179+ 0.024 NsH
(N=16) (N=16)
RBPb 1.16%+ 0.07 1.13+ 0.16 Nsd
(N=12) (N=10)
hepatic extraction 0.91% 0.07 0.87+ 0.11 NSd
ratiot (N= 4) (N= 4)
Vdss/BW(liter/kg)¢ 14.0% 1.4 9.341.08 p<0.01
CLioyBW(ml/min/kg)c 67.7+ 3.0 54,31+ 2.9 p<0.01

2 Values reported previousiy (6).

b Each value represents the mean + SEM.
¢ Each value represents the mean * SD.

9 No significant difference
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Table 2. Physiological Parameters in Rats

Normal rats2 Fasted rats

Body weight (g) 290+ 4 239+ 4 p <0.01
(N=45) (N=36)

Fat/BW (%) 7.6+0.7 2.3+0.52 p <0.01
(N=3) (N=3)

Het (%) 42.3+2.2 48.1+1.1 p <0.01
(N=4) (N=4)

Qn/BW (ml/min/kg) 59.7+4.0 52.4%5.0 p <0.05
(N=86) (N=5)

Each value represents the mean + SEM.

aValues reported previously (6).
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Table 3. Tissue Volumes (V:), Blood Flow Rate (Q:) and Tissue-to-plasma
Partitions (Kpu) Used for the Physiological Model of Biperiden

in Rats

Normal rats2

Fasted rats

Kpua

Tissue Vi Qt Vi Qt

Blood 21.0 48.9 17.3b 40.3

Lung 1.3 48.9 1.2¢ 40.3 473.8+50.9
Brain 1.8 1.4 1.7¢ 1.4 60.3+ 7.7
Heart 1.2 5.4 0.8¢ 3.6 62.4£12.0
Kidney 2.2 14.6 1.8¢ 12.0 78.7+ 7.9
Muscle 132.0 8.7 118b 8.0 31.2+ 3.7
Adipose 22.0 3.2 5.5¢ 1.4 464.0+34.8
Liver 14.0 17.3 8.2¢ 12.5¢

Gut 18.7 12.1 15.6b 10.0 89.3+17.0
Skin 48.7 5.8 40.0b 4.8 32.5+ 5.0
Bone 26.8 1.6 26.8b 1.6 16.5+ 2.9
Spleen 1.1 1.0 0.9b 0.8

aValues reported previously (6).

b Calculated values based on normal weight rats.
¢Measured values in the present study.
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Fig. 4. Model-predicted (lines) vs. Observed (points) Tissue Concentrations of Biperiden

in 10-week-old Fasted and Normal Rats

Rats receiving biperiden i.v. at 3.2 mg/kg were sacrificed at 2 to 34hr after admi-
nistration, and brain, fat and plasma levels were determined.

O, plasma; ¢, brain; , fat
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