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Metabolite Kinetics of Chlorpromazine to Chlorpromazine Sulfoxide in Rats
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In order to elucidate the fraction of sulfoxidation in the over all in wivo metabolism of
chlorpromazine (CPZ), the sulfoxidation of CPZ to chlorpromazine sulfoxide (CPZSO) was
studied in rats. CPZ (10 mg/kg) and CPZSO (1 mg/kg) were injected into the rat femoral vein,

respectively.

And the pharmacokinetic parameters were obtained from the plasma

concentration-time profiles of CPZ and CPZSO determined by the simultaneous analysis using
high-performance liquid chromatography. It was supposed that these drugs were almost
metabolized in vivo because the total excreted amounts of CPZ and CPZSO via urinary and
biliary route were lower than 1.4% and 10.61% of the administered dose, respectively. And also,
it was found that the fraction of systemic clearance of CPZ which formed CPZSO (F.) was
0.115. These results showed that CPZ was sulfoxized by 11.5% in rats and the residue would be

metabolized via the other routes.

Keywords— Metabolite kinetics, Chlorpromazine, Chlorpromazine Sulfoxide, Sulfoxidation, HPLC
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Table I—HPLC Conditions for the Simultaneous De-
termination of CPZ and CPZSO in Rat Plasma; Bile and
Urine

Parameters Conditions

12 mM ammonium acetate, 12 mM
sodium acetate, butylamine 0.01%,
in HPLC grade water and
acetonitrile (50:50, v/v %)
adjusted with acetic acid (glacial)

Mobile phase

to pH 6.5 :
Column Capcell-pak CN column(4.6 mm X
250 mm, 5 pm)
(Shiseido Co. Ltd., Tokyo, Japan)
Flow rate 1.0 mi/min
Detector UV (250 nm)
Temperature Ambient

Injection volume 50 W
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Figure 1—High performance liquid chromatograms of
(A) blank rat plasma, (B) spiked plasma containing
200 ng/m! of chlorpromazine, chlorpromazine sul-
foxide and internal standard (haloperidol) and (© 1
hr plasma sample after intravenous administration of
chlorpromazine(10 mg/kg) to rats. Key:1:chlorpro-
mazine sulfoxided.7 min), 2:internal standard(6.5
min), 3 chlorpromazine(8.0 min), ./ injection.
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Figure 2—Mean arterial plasma concentration-time
profiles of CPZ and CPZSO after femoral vein ad-
ministration of CPZ(10 mg/kg) to rats(m=5~7). Each
solid line was calculated by RSTRIP.?” Vertical bar
represents the standard error of the mean. Key: O;
CPZ, ® .CPZS0.
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Figure 3—Mean arterial plasma concentration-time
profiles of CPZSO after femoral vein administration
of CPZSO(1 mg/kg) to rats(n=5~7). Solid line was
calculated by RSTRIP.? Vertical bar represents the
standard error of the mean.
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Table H—;harmacok/het/c Parameters Obtained from Fernoral Vein Injection of CPZ(10 mgrkg) and CPZSO(1 mg/
kg) to Rat

Parameters CPZ CPZSO
AUC(ng - min/mi) 126390, 8+10542, 1 225956.9+18515,2
Clp(ml/min/kg) 79.1+6.5 4.43+0.36
t1/2,4(min) 439.6+32.0 711.6+59.4
fu(%)? 0.10+0.03 1.81+0.49
£,(%)° 1.30+0.31 8.80+2.10
Clg(ml/min/kg) 0.077+0.023 0.080%0.021
Clg(mi/min/kg) 1.027+0,245 0.390+0.093
Vs(l/kg) 44.33+3.35 4.16+0.29
Fr® 0.986+0.088 0.894+0.081
Fri 0.115
Kum,cat(min ~1)° 0.00018

AUCn p(ng - min/my)° 259850.4+18792.5

All parameters were calculated by statistical moment analysis.
#Urinary excreted fraction(fy, %) calculated by Xo/administered dose.
bBiliaury excreted fraction(fy, %) calculated by Xp/administered dose.

“Metabolized fraction(Fr,) calculated by 1-(fu+).

3uifoxidation fraction(Fmi) of CPZ to CPZSO calculated by eq. 10 in the text.
Sulf oxidation rate of CPZ to CPZSO calculated by eq. 11 in the text.
AUCm p is the area under the concentration-time curve of CPZSO after CPZ administration.

*Mean+S.E. (n=5~17).
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