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SUMMARY
The effects of phenobarbital (PB) and 3-methylcholanthrene (MC) pretreatment on the phannac~kineticsof praziquantel (PZQ), a
schistosomicide were studied in Spnrgue-Dawley rats. Blood samples at different time intervals were obtained by severing the tail
vein and were analyzed for unchanged PZQ by HPLC. The PB-pretreated rats showed a &fold decrtase in AUC, a 5-fold decrease in
Cmaxand an 8-fold increase in C h compared to the saline treated controls. The MC-pretreated rats and their oliveoil treated
controls did not show any statistically significant diffmnces in the above parameters. These results suggest that PZQ is extensively
metabolised by PB-inducible cytochrome P-450 isoforms and not by MC-inducible isoforms. These findings also suggest that the
bioavailability of praziquantel could be altered to a significant extent in humans taking drugs that are phenobarbital type inducers.

INTRODUCTION
Praziquantel, (2-cyclohexylcarbonyl [1,2,3,6,7,11b]
[2,1-alisoquino-lin-40ne)
hexahydro-4H-pyrazino
(PZQ) is an antihelminthic drug being used extensively in the treatment of schistosomiasis and cestodiasis.
It undergoes rapid and extensive f~st-passmetabolism
in the liver (1, 2). The pharmacokinetics of this drug
have been shown to be altered by co-administration of
dexamethasone, which increased its elimination in humans (3). In contrast, cimetidine, ketoconazole and
miconazole each increased the bioavailability of PZQ
in rats in vivo and inhibited microsornal metabolism
of PZQ in vitro (4).
The activity of cytochrome P-450 and other
enzymes involved in drug metabolism are subject to
alteration by interaction with inhibitors (5, 6) and inPlease send reprint requests to : Dr LA. Hasler, Department
of Biochemistry, University of Zimbabwe, Box MP167,
Mount Pleasant, Harare, Zimbabwe.

ducers (7, 8). The resulting modification in the metabolism of drugs can have toxicological (9) and therapeutic (10) consequences. Inducers and inhibitors of
cytochrome-P450 can change the bioavailability and
blood levels of drugs which undergo extensive firstpass metabolism.
In this paper we report the effect of pretreatment
with phenobarbital (PB) and 3-methylcholanthrene
(MC),inducers of cytochrome P-450, on the pharmacokinetics of PZQ in rats.

MATERIALS AND METHODS
Chemicals
Praziquantel (PZQ) was a generous gift from Merck
(Germany). Sodium phenobarbitone (PB) and olive
oil were from Geddes Ltd (Zimbabwe) whilst 3methylcholanthrene (MC) was from Sigma (USA).
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Fig. I : Serum concentrations of praziquantel after oral administration (100 mgkg) to control (open circles) and
3-methylcholanthrenep~etreated(fied circles) rats

The ethyl acetate was purchased from Merck (Germany) and HPLC grade acetonitrile was from Caledon
Lab Ltd (Canada).

Pretreatment of animals
Male 8 week old Sprague-Dawley rats weighing 100150 g were obtained from the University of Zimbabwe
Animal House. PB-pretreated rats received 5 daily intraperitoneal injections of 50 mgkg sodium PB dissolved in 0.9% NaCl whilst the control animals received equivalent volumes of 0.9% NaCl. MC-p~treated rats received 3 daily intraperitoneal injections
of 40 mgkg MC dissolved in olive oil and their controls received equivalent volumes of olive oil.

Experimental procedure
Praziquantel at 100 mgkg in olive oil was administered by gavage to the experimental and control rats.
Blood samples (0.3 ml) were collected by severing a
clipped tail, under light ether anaesthesia, predose, and
at 0.25, 0.5,0.75, 1.0, 1.5, and 2.0 h after PZQ administration. After each blood sampling, saline equivalent
in volume to the blood collected was injected intraperitoneally into the rat Serum was separated in an
Eppendorf centrifuge (15 000 rpm, 5 rnin) and 0.05
rnl of the senun was diluted to 1.0 ml with distilled
water and extracted 3-times with 2 ml of ethylacetate
each time. The samples were analyzed for unchanged
praziquantel by HPLC using a Varian 9010 HPLC
with a RP-18 (5 ~ u n250
;
x 4.6 mm) column at 40°C.
The mobile phase was acetonitrile:water (5050, v:v)
at a flow rate of 1.0 d m i n and detection was with a
variable wavelength UV absorbance detector set at
210 nm

Table I : The effect of 3-methylcholanthrene pretreatment on pharmacokinetic pamtnetem for praziquantel in rats

Pretreatment
Olive oil
MC

Liver
(g)
4.32 f 0.63
5.88* f 0.56

(~lml)

AUC
(clg1rnl.h)

2.18 f 0.95
1.70 f 0.41

3.70 f 1.38
2.70 f 0.54

Cmax

CLtot

t112

(llwkg)

(h)

34.2 f 15.6
40.1 f 3.6

0.47 f 0.23
0.46 f 0.08

The results are mean f SD for 4 animals for each group : *Significantly different from control animals at P < 0.01
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Fig. 2 : Serum concentrations of praziquantel after oral administration (100 mgkg) to control (open circles) and
phenobarbitone-pretreated(Nled circles) rats

RESULTS

Pharmacokinetics analysis
The area under the serum concentration-time curve
from zero to time infinity (AUC) was calculated by
the trapezoidal rule-extrapolation method. The area
from the last data point to infinity was estimated by
dividing the last concentration by the terminal rate
constant The maximum s e m concentration (Cmax)
was the observed experimental value. The total clearance (CLtot) was calculated by CLtot = DoseIAUC and
the biological half-life by tin = 0.6931Kel

Statistical analysis
All data were expressed as a mean f standard deviation (SD) of 4 or 5 experiments. A two-tailed Student
t-test was used to assess significant differences between values.

Figure 1 shows a PZQ concentration versus time plot
for sexum from control and MC pretreated rats. Table
I gives the values of the corresponding pharmacokinetic parameters for PZQ in control and MC treated
animals. There were no statistically significant differences between experimental and control rats in the
parameters considered except for the increase in liver
weight related to the induction by MC.
Figure 2 shows a PZQ concentration versus time
plot for serum from control and PB pretreated rats.
Table I1 gives the values for the corresponding pharmacokinetic parameters for PZQ in control and PB
pretreated rats. The PB pretreated rats showed a 6fold decrease in AUC (a measure of the drug's
bioavailability) as compared to the controls. There
was also a 5-fold decrease in Cmax (the maximum
drug concentration attained) and an 8-fold increase in

Table II : The effect of phenobarbital pretreatment on phannacokinetic parameters for praziquantel in rats
-- -

Pretreatment
Saline

PB

Liver
tg)
4.12 f 0.55
5.55** f 0.39

Cmax
t~lml)

AUC
t~~g1ml.h)

Cht
tIlW)

tln
th)

2.68 f 0.85
0.50** f 0.46

3.86 f 1.27
0.61** f 0.50

34.4 f 15.4
258.6* f 134.0

0.39 f 0.17
0.37 f 0.16

Results are mean f SD for 5 animals for each group : Significantly different from control animals at: *P < 0.01, **P < 0.001
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CLtot (a measure of the liver's efficiency in clearing
the drug) in the experimental as compared to the control rats. There was also an increase in liver weight
due to the induction effects of PB.
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DISCUSSION

i

The pharmacokinetic parameters calculated from the
serum praziquantel concentration versus time plots indicate that praziquantel is metabolised more extensively by phenobarbital inducible isoforms of cytochrome
P-450 than by 3-methylcholanthrene inducible isof o m in the rat PB is known to induce predominantly cytochromes P-450 IIB1 and LIB2 and to a lesser
extent members of the P-450 IIC and IIIC sub-families
in the rat (11). MC induces cytochromes P-450 IAl
and IA2 (8). The results for the effects of PB and MC
on the pharmacokinetics of praziquantel reported here
are consistent with our previous observations that: (i)
praziquantel preferentially binds to PB inducible cytochrome P-450 isoforms with a type I difference
spectrum whilst binding to a much lesser extent to cytochrome P-450 in rnicrosomes from untreated or MC
treated rats (12); and (ii) that praziquantel inhibits PB
inducible cytochrome P-450 activity to a greater extent than MC inducible cytochrome P-450 activity
(13). The findings reported here suggest that the
bioavailability of praziquantel could be altered to a
significant extent in humans taking drugs that are
phenobarbital type inducers (e.g. barbiturates, phenytoin). It should be noted, however, that two of the
major forms of cytochrome P-450 inducible by PB in
the rat @B1 and IIB2) are not found in the human.
These findings are also a step towards identifying the
specific isoforms of cytochrome P450 that metabolise
PZQ which knowledge will assist in predicting
possible drug interactions with other drugs metabolised by the same isoforms.
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