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Abstract: The level of drug metabolizing enzymes (CYP450 and cyt b5) and the bicavailability of praziquantel
(PZQ) were investigated in batches of mice infected with Schistosoma mansoni (S. mansoni) displaying either
a decreased susceptibility to PZQ (EE2 and BANT.-isolates), or a normal susceptibility to the drug (CD isolate).
Each batch was divided into two groups. The first one comprising 50 animals was further subdivided into 5
subgroups. Subgroups 1 to 4 were treated with oral PZQ at 25, 50, 100 and 200 mg kg™' for 5 consecutive days
beginning on the 7th week after mfection, while the fifth subgroup was admimstered the vehicle only as a
control. Animals were perfused 9 weeks post infection, and worms were counted to estimate PZQ ED.,. CYP450
and cyt b5 were examined in hepatic microsomes of infected untreated mice and of infected mice treated with
25 mg kg™' and 200 mg kg~ PZ(Q. The second group comprising 77 animals was given PZ(Q) 7 weeks post
mfection and was further subdivided into 11 subgroups, sacrificed at 2, 5, 15, 30, 60, 90, 120,150, 180, 240 and
360 minutes post dosing to study pharmacokinetic parameters of PZQ. Mice harboring S. mansoni isolates
having higher PZQ ED,, (170.3 mg kg™ for EE2 and 249.9mg kg™ for BANL vs82.96 mg kg~ for CT) had higher
levels of CYP450 and cyt b5, a PZQ C,,, decreased by 19-30% and AUC, . decreased by 57-74%. Data may
suggest that S. mansoni 1solates that are less sensitive to PZQ mduce a lower inhibition of hepatic drug
metabolizing enzymes, with a consequently higher metabolic transformation of PZQ).
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INTRODUCTION decreased sensitivity of schistosomes to PZQ.

Concerning host factors, Ismail et al™ reported PZQ

Praziquantel (PZQ) is the main drug for the treatment
of schistosomiasis; it has a broad-spectrum of activity,
high efficacy, a good safety profile and a gradually
decreasing price!"”. Since its advent, huge numbers of
people have been treated with praziquantel In Egypt
alone, it 13 estimated that 20 million people received the
drug between 1997 and 1999, Unfortunately, during the
last decade there has been mounting evidence concerning
the development of resistance to praziquantel in some
schistosome populations™ *.

In Egypt 2% of the S. mansoni mfected villagers were
not cured after three doses of PZQY. Parasite and/or host
factors were thought of as underlying reasons for such
unresponsiveness. When eggs 1solated from resistant
mfections were used to generate infection-specific
isolates in mice, 80% of the resultant murine mfections
were significantly more difficult to cure with PZQ,
suggesting that the worms descendent from these
mfections were indeed less responsive to PZQ. As
regards the parasite, diminished responsiveness of adult
worms to PZQ in vitro, including decreased muscle
contraction'™, decreased tegumental distuption™” and
decreased caleium nflux™  further confirmed the
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concentrations in the blood of uncured villagers that were
comparable to values m cured people, but no other
reports have appeared on this subject. In addition, it
should be mentioned that high variability has been found
in PZ(} bicavailability among Egyptian villagers™™.

Many drugs mcluding PZQ rely mainly on hepatic
metabolism by cytochrome P450 (CYP450) for clearance
from the circulation and for pharmacological inactivation.
Other dirugs must be converted in the body to their
pharmacologically or toxicologically active metabolites by
P450 enzymes"d,

This study investigates liver microsomal enzyme
profile (CYP450 and cyt b5) hand in hand with PZQ
bicavailability in mice infected with S. mansoni 1solates of
different PZQ susceptibilities.

MATERIALS AND METHODS

S. mansoni isolate: Two PZQ-msusceptible (EE2 and
BANL) and one PZQ-susceptible (CD) 5. mansoni isolates
were used. EE2 was obtained from eggs of
Egyptian villagers not cured after three doses of
PZQ (40, 40, and 60 mg kg ™) while the BANL isclate was
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kindly provided by professor Mike Doenhoff, University
of Wales, Bangor, UK. This isolate had been passaged in
mice under drug pressure more than 20 times and the last
14 passages receiving PZQ at a dose of 150 mg kg™ on
days 42, 45 and 47 after infection. After shipment from the
donor lab, the isolate had been relieved from therapeutic
pressure for the last 3 passages. The control PZQ-
susceptible (CD) S. mansoni 1solate has never been
exposed to PZQ and has been maintained at the
Schistosome Biology Supply Center of Theodor Bilharz
Research Institute (TBRI), Giza, Egypt.

Animals: Male Swiss albino mice (CD-1) obtained from
the Schistosome Biology Supply Center (SBSC) of TBRI,
Giza, Egypt, and weighing 18-20 g were used 1n this study.
Ammals were maintained on a standard commercial
pelleted diet and were kept under standard conditions at
SBSC animal unit. The animal experiments were conducted
mn accordance with internationally valid anmmal ethics
guidelines.

Chemicals: Praziquantel (Distocide) was supplied by

Egyptian International  Pharmaceutical —Industries

Company, A R.E.,EIP.I1.CO. Sodium dithicnite, Tween-80,

ethanol, bovine serum albumin (BSA) were purchased

from Sigma Chemical Co. (St. Louis, MO, TSA).

Acetonitrile and ethyl acetate (HPLC grade) were from
ROMIL, USA. Standard PZ(Q was obtained as pure
powder from Shin Poong Pharmaceutical Co., South Korea

(Batch no. PRAZG 00029).

Infection of animals and treatments: Mice were infected
(BO£10 cercariae/mouse) with S. mansoni cercariae using
the body immersion technique™!. Praziquantel was freshly
suspended m 2% Cremophor-El mn distilled water before
admimstration and given orally according to individual
mouse body weight.

Animal groups: Three batches of S. mansoni infected
mice and one batch of normal mice were used. Each of the
infected batches comprised 127 mice. The first one was
infected with the PZQ—susceptible S. mansoni isolate CD,
while the second and third were mfected with the
PZ(Q—nsusceptible S. mansoni 1solates EE2 and BANL.
Each of these batches was divided unequally into two
groups. The first one, comprising 50 animals, was used for
the assessment of PZQ ED., and for the determination of
hepatic drug metabolizing enzyme activities. It was further
subdivided into 5 subgroups, of which four were treated
with oral PZQ at 25, 50,100 and 200 mg kg™ for 5
consecutive days beginmng on week 7 after infection,
while the fifth subgroup was administered the vehicle
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only as a control. CYP450 and cyt b5 were examined in
infected untreated mice and in infected mice treated with
PZ(Q) in doses of 25 mg kg™ and 200 mg kg™'. Two weeks
post-treatment (9 weecks post-infection) animals were
sacrificed, perfused and the worm burden quantified"”.
After perfusion, a piece of liver and intestine were taken
to find out the number of eggs/g of these tissues!'”. The
second group, comprising 77 amimals, was used for
assessment of PZQ pharmacokinetics and was given oral
PZ() 7 weeks post-infection in single dose of 500 mg kg™
It was further subdivided mto 11 subgroups according to
time of sacrifice after PZQ admimistration, 1.e., 2, 5, 15, 30,
60, 90,120, 150, 180, 240 and 360 minutes after dosing. The
batch of normal mice comprised 15 animals, 7 of them were
tested for their PZQ pharmacokmetics, while 8 mice were
used to assay CYP450 and cyt b5.

PZQ EDys and hepatic drug metabolizing enzymes
(CYP450 and cyt bS): After sacrifice, animals were
perfused and the worm burden quantified for estimation
of PZQ ED,s (Pharm PCS software version 4.2).

The activities of CYP430 and cyt b3 were
investigated i the hepatic microsomes of mice mfected
with the PZQ-susceptible and -insusceptible S. mansoni
isolates receiving the lowest (25 mg kg™ X 5 days) and
highest doses (200 mg kg™ X 5 days) of PZQ. The levels
of these microsomal enzymes were compared with those
of infected untreated and uninfected untreated mice.
Microsomal fractions were prepared by homogenization
of 0.7-1.0 g of liver in five volumes (w/v) of ice cold 0.1M
potassium phosphate buffer (pH of 7.4) followed by
sequential centrifugation in a Christ cooling centrifuge at
4°C and 600 g for 10 min and then at 3,000 g for another 10
min. The supemnatant fraction was further centrifuged at
105,000 g for 60 min at 4°C n a Sorval ultracentrifuge to
yield the microsomal pellet which was resuspended in
0.1M potassium phosphate buffer (pH 7.4) and stored
at —70°C until assay!'”. Cytochrome P-450 and cytochrome
b5 activities were determined spectrophotometrically!®
using a double-beam spectrophotometer (Lambda 3B,
Perkin Elmer, TTSA.). The specific activities of CYP450 and
cyt b5 enzymes were expressed as units of the enzyme
content (n mole mg™' microsomal protein). Micresomal
protein concentrations were assayed by the method of
Lowry et al ¥,

Estimation of the pharmacokinetic profile of PZQ: At the
times of sacrifice, blood samples were collected and sera
were separated and stored at —70°C pending assay. A
comparable group of uninfected mice was subjected to the
same schedule of treatment. Extraction and estimation of
PZQ m the different serum samples were done using a
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model 510 high-performance liquid chromatography
(HPLC) apparatus using a modification of the method
described by Xiao et al™. The column flow rate was 2
ml/min., the mobile phase used was 37% acetomutrile/H,0
and the detector wavelength was set at 210 nm. For PZQ)
concentration assay, sera (0.3-0.5 mL) were extracted with
3-ml aliquots of ethyl acetate and centrifuged at 3000 rpm.
for 15 minutes. Two-ml aliquots of the extracts were
evaporated to dryness at 25°C under a nitrogen stream
and the residue was then resuspended in 200 ul of
acetonitrile and shaken on a vortex mixer for one minute.
Twenty five microliters of sample was then injected into
aNovaPak C18,60 A°, 4 um, 3.9 X 150 mm HPLC column
(Waters, Millipore Corp. USA) equipped with a model 490
E programmable multiwavelength detector (Waters,
Millipore Corp. USA). The calibration curve was linear
between O and 1.6 ug mL™" {correlation coefficient (1) =
0.999}. The coefficients of variation of the within- and
mterday reproducibility were 3 to 6% depending on drug
concentration.

Pharmacokinetic analysis: Pharm PCS software (version
4.2) was used for computing pharmacokinetic parameters
based on the classic method of residuals and the least
square technique for curve fitting®" *. Coefficients and
exponents of the fitted function were used to calculate the
theoretical maximum concentration (C, ) and the time to
maxiumum concentration (7,,,) of PZQ. The corresponding
elimination half-lives (t,,,) were calculated as In
2/elimination rate constant (k). The area under the serum
concentration-time curve (AUC, . ) was calculated by
applying the linear trapezoidal method.

Statistical analysis: Results were expressed as the
meantSE. A two-tailed Students #test was used to detect
the significance of difference between the means of
different groups. Results were considered significant
if p=<005.

RESULTS
Pzq edgys in mice infected with pzg-susceptible
and—insusceptible s. mansoni isolates: Table 1 shows the
worm and tissue egg loads and PZQ ED,s i mice
wnfected with the PZQ-susceptible (CD) and
—nsusceptible (EE2 and BANL) S. mansoni isolates. The
EDys of the PZQ-insusceptible EEZ and BANIL S.
mansoni isolates were two to three times significantly
higher than PZQ ED,; in mice infected with the PZQ-
susceptible (CD) S. mansoni isolate. Tissue egg loads in
P7Q-susceptible 5. mansoni infected mice were
apparently higher than that in mice infected with the PZ.Q-
nsusceptible S. mansoni 1solates, yet the vamation did
not reach a significant level. Figure 1 shows the computed
"best-fit" relationships between percent reduction in
worm burden and log-transformed drug dose for each of
the three S. mansoni 1solates studied.

Cytochrome P-450 and cytochrome b5 activities: Table 2
shows that infection of mice with either PZQ-susceptible
CD (ED.= 82.96) or —insusceptible [EE2 (F1, =170.3) and
BANL (ED.,= 249.9)] S. mansoni.
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Fig. 1: Relationships between percent reduction in worm
burden and log-transformed drug dose

Table 1: Schistosoma mansoni worm, tissue egg load and PZQ ED,, in mice infected with PZQ-susceptible CD and insusceptible EE2 and BANL Sthistosoma

masoni isolates

€D (PZQED,=82.96 mg kg ")

EE2 (PZQ ED,=170.30 mg kg ™)

BANL (PZQ ED;,=249.91 mg kg ')

Tissue egg load/g X 10°

Tissue egg load/g X 10° Tissue egg load/g X 10°

Animal groups Total worms  Liver Intestine Total worms  Liver Intestine Total worms _ Liver Intestine
5. mansoni untreated. 21.67£1.76 16.3943.84 27.35+5.74 24.80+£2.35 12.90+2.23 23.814£5.66 19.60+1.29 10.2142.79  21.104£3.25
5x25mgke™ 6.20+1.11 6.36+0.79 5.95+1.22 18.0043.32 7.67+1.99 10.2343.03 14.20+1.77  6.97£1.86 9.43+2.66
5x50 mg kg™ 3754129 4.84+0.77 3.87+1.02 4.63x1.07 5.78+1.11 4.42+1.34 11.00+2.05 6.13+1.06 6.71+1.50
5x 100 mg kg™ 1.71+£0.42 3.36+0.67 1.18+0.76 3.08+1.74 4.41+0.95 3.09+1.0 4.80+£1.24 4.88+0.89 3.44:£0.93
5x200 mgkg™" 0.1140.11 2.25+0.59 0.73£0.21 0.67+0.49 3.17+0.82 2.07+0.88 1.2040.73 3.06+0.89 2.45+0.73

Values are expressed as meantSE Significant difference from PZQ-susceptible CD Schistosoma mansoni isolate
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Table 2: Cytochromes P-450 and b5 (nmole mg™ microsomal protein) in liver microsomes of treated and untreated mice infected with praziquantel-susceptible CD and
-insugceptible EE2 and BANL S-histosoma mansont isolates @ weeks post-infection
Praziquantel treated
Control 25x5 mgkg™! 200x5 mg kg™
Animal groups  CYP450 eyt bs CYP450 cyt bs CYP450 eyt bs PZQ EDy (mg kg™
Normal 1.89+£0.14 2.49 +£0.22 -
n=6
D 035+ 006" (82)  0.83:0.00°(67)  0.53+0.00°(72) 0.89 + 0.06" (64) 0.87 £ 0.03" (54) 2.00 £ 0.23' (20) 82.96
n=6
EE, 052+ 004" (73) 109+ 0.07°%(56) 0.77£0.05°%(59) 154+0.17"%(38) 1.62 +0.22%(14) 223+026 (10) 170.3
n=6
BANL 0.63+0.05"¢ (67)  1.37+0.12°%(45) 1.06+0.06"%(44) 161+0.16'¥(35) 1.94%0.15%(-3) 234 £ 020 (6) 249.9
n=6

- Values are expressed as meantSEM  n=number of animals/group

- Numbers between parenthesis indicate the percentage reduction from normal. Significant difference versus normal control

Table 3: Pharmacokinetic parameters of praziquantel (500 mg kg™") 7 weeks post
infection with the PZQ-susceptible CD and -insusceptible EE2 and
BANL Schistosoma mansoni isolates

Pharmacokineti c parameters

Animal K, To AUC Co Taa
groups  (hr) (hr') (ug/ml/hr) (g ml') (br)
Nomal 0.72+0.18 1.21+0.20 10.04+193  10.70+1.30  0.080+0.002
cD 0.66+0.03 1.11£0.05 42.924823"™ 33.3342.07™  0.0870.003
EE2  0.96+0.18 0.89+0.13 26.99+549" 23.44+4.74"  0.084+0.004
BANL 0.90+0.18  0.93+0.17 11.28+2.73" 18.60+2.81™  0.076+0.005

K,;, elimination rate constant; T,,, half life fime of elimination; AUC, area under
time concentration curve; C,.,, maximum concentration and T,,, time toreach C,_,.
Values are presented as meant SEM.

" Significant difference from normal group at p<0.05 and ** at p<0.01.

" Significant difference from CD group at p<0.01.

* Significant difference from EE2 group at p=0.05.

isolates resulted in significant inhibition (p<0.001) of
microsomal CYP450 and cyt b5 activities as compared to
activities in normal uninfected mice. The extent of this
mhibition m both CYP450 and cyt b5 was smaller in mice
harboring PZQ-insusceptible EE2 (72 and 56%) and BANI,
(67 and 45%) S. mansoni isolates, respectively when
compared to values in mice infected with the PZQ-
susceptible CD S. mansoni 1solate (81 and 67%).
Treatment with PZ(Q) at a total dose of 125 mg kg™
resulted m a partial recovery of both CYP450 and cyt b5
in all S. mansoni infected animals, whether they were
mfected with PZQ-susceptible or -mnsusceptible S.
mansoni isolates. Recovery of enzymes as a result of
treatment was less manifest in mice infected with the PZQ-
susceptible S. mansomi isolate (72 and 64%) when
compared to values m mice infected with the PZQ-
insusceptible EE2 (59 and 38%) and BANL (44 and 35%)
S. mansoni 1solates, respectively. Cytochrome b5 and
CYP450 inhibited as a result of S. mansoni infection were
mostly normalized in mice treated with the curative dose
of PZQ (200 mg kg™ X 5) whether the animals were
harboring PZQ-susceptible or -insusceptible S. mansoni
isolates, with the exception of CYP450 in mice infected
with the PZQ-susceptible CD S. mansoni 1solate which
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was still significantly lower (p<<0.001) than corresponding
values in normal mice.

Pharmacokinetics of PZQ: Following a single oral
administration of PZ(} (500 mg kg ™). the mean serum PZQ
concentrations of the drug at all time intervals, starting
from two minutes up to six hours post dosing, were
elevated m mice infected with either PZ(Q-susceptible or
—insusceptible S. mansoni isolates when compared to
P7Q concentrations in normal mice (Fig. 2). This elevation
was less pronounced in mice infected with the PZQ-
insusceptible (EE2 and BANL) 5. mansoni isolates than in
mice infected with the PZQ-susceptible (CD) S. mansoni
1solate. In some mice mfected with the PZQ-msusceptible
EE2 and BANL S. mansoni isolates, PZQ was not
detectable at some of the later observation times.
Concerning pharmacokinetic parameters (Table 3), mice
infected with the PZQ-susceptible CD S. mansoni isolate
showed the highest AUC,,, and C,, (p<001 and
p<0.001 vs. uninfected mice). AUC and C,,, were higher
than normal in CD, EE2 and BANL S. mansoni nfected
mice, with decreasing values in that order. Compared to

<35

'5,30
EZS
520

15

30 60
Time (min)

15

120 150 180 240

Fig. 2. Serum praziquantel concentration-time curves
after a signal oral drug admims tration (500 mg
kg™") in normal mice and in mice infected PZQ-
susceptible (CD) and PZQ-in susceptible (EE2 and
BANL) S. Mansoni isolated
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PZQ-susceptible CD S. mansoni isolate, mice infected
with the PZQ—insusceptible S. mansoni isolates (FE2 and
BANL) showed lower AUC,, 5, and C, Values were
significantly lower for both AUC,,, and C, . in BANL
infected mice (p< 0.01) than in CD infected mice. No
significant differences in the elimination rate constant (k,;),
half-life of elimination (t,,) and time to maximum
concentration (T,,..) of PZQ were recorded in mice infected
with the PZQ-susceptible and -insusceptible S. mansoni
isolates (Table 3).

DISCUSSION

In this study , the ED.'s of PZQ-insusceptible EE2 S.
mansoni isolate (with a history of multiple passages
without diug pressure) and of BANL (which had been
passaged in mice under drug pressure) were significantly
two to three times greater than that of PZQ-susceptible
CD 8. mansoni isolate. Earlier studies on PZ(Q) insensitive
S. mansoni isolates related insensitivity to PZQ to either
parasite and/or host factors"”. Ismail et al, exploring
parasite  and host factors involved in  the
unresponsiveness of Egyptian villagers to PZQ) treatment,
related such unresponsiveness to the parasite, since PZQ
concentrations in the blood of cured and uncured patients
were similar. Confirming the decreased sensitivity of
schistosomes to PZQ, mice harboring isolates from non-
responsive patients were significantly more difficult to
cure with PZQ™. The adult worms displayed significantly
diminished responses to PZQ in vitro"'" In an
investigation on the possible involvement of host factors
in the unresponsiveness to PZQ, Hanallah et al™
reported a difference in the host immunoglobulin isotype
response and the egg-induced hepatic histopathological
changes. Moreover, fewer surface-bound antibodies were
recorded in resistant worms, a finding that has been
related to enhanced worm membrane turnover. The above
authors came to the conclusion that PZQ-insusceptible S.
mansoni isolates possess a different immunogenic
makeup, both qualitatively and/or quantitatively, when
compared to isolates susceptible to PZQ.

Considering other possible host factors, the activities
of hepatic microsomal drug metabolizing enzymes and the
pharmacokinetics of PZQ in mice infected with these PZQ-
msusceptible 1solates were examined. Results clearly
demonstrated that mfection of mice with PZQ-susceptible
(CD) and -mnsusceptible (EE2 and BANL) S. mansoni
isolates decreased the hepatic activities of CYP450 and
cyt b3, yet the inhibition recorded in mice harboring PZ.Q-
insusceptible S. mansoni isolates was less pronounced.
Amimals mfected with the PZQ-msusceptible BANL S.
mansoni 1solate showing the lowest sensitivity to PZQ
(1.e., highest ED.;) exlibited the least inhibition in the
activities of both CYP450 and cyt b5. Also, the recovery
of these enzymes to their normal level upon treatment with
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PZQ was most evident. Inhibition of activities of hepatic
drug metabolizing enzymes (CYP450 and cyt b5) in S.
mansoni infected mice was previously reported®®!. Such
inhubition was attributed to possible denaturation of
CYP450 to its inactive form (CYP422) as a result of the
inflammatory reaction following egg deposition”.
Contrary to what was found in mice infected with the
PZQ-insusceptible S. mansoni isolates, animals infected
with the PZQ-susceptible S. mansoni isolate (PZQ ED, =
82.96 mg kg ") showed the highest inhibition in hepatic
drug metabolizing enzyme and their recovery to normal
after PZQ treatment was less apparent. Cha et af™®
reported a close correlation between the onset and degree
of hepatic drug metabolizing enzyme depression and the
mumber of eggs deposited. In this study , the lower
inhibition of drug metabolizing enzymes recorded mn mice
infected with the PZQ-msusceptible S. mansoni 1solates
could be due to the apparent lower number of eggs
deposited in the tissues. Alternatively, it could be related
to the more florid granulomatous reaction with more
intense antigen expression recorded in animals infected
with some of these PZ( insensitive isolates”. Granulomas
are known to sequester mflammatory egg antigen, thus
limiting hepatocytes insult.

The study of PZQ bioavailability revealed higher
PZ(Q concentrations in sera of S. mansoni infected mice.
This was shown by the higher AUC and C,,, recorded
whether the animals were infected with PZQ-susceptible
or nsusceptible S. mansoni 1solates.

Increased bicavailability of PZQ has been observed
in S. mansoni infected mice when compared to normal™® ™,
In Sudan, Mandour et af.®" reported greater plasma levels
of PZQ in infected individuals at all time intervals
examined, with higher AUC and C,,, in comparison to
values of healthy volunteers. El-Cuinaidy et @l
studying the kinetics of PZQ 1n schistosomiasis mansom
patients with various degrees of hepatic dysfunction,
reported that, the mereases in C, ., T,.,.. t.,, and AUC that
were proportional to the degree of hepatic insufficiency.
They related such higher PZ(Q concentrations principally
to impaired metabolism of the drug. Some other authors™
*I related such an increase in PZ(Q concentration to
presystemic  shunting and/or reduction of the
concentration of CYP450 and CYP450-reductase in mice
and human patients infected with S. mansoni. In this
study , pharmacokinetic parameters were examined early
after infection (7 weeks after infection), which makes the
possibility of presystemic shunting a remote one. PZQ
concentrations in sera of all infected groups reached the
maximum level (C, ) five minutes following oral drug
administration. Peak PZQ concentrations were previously
recorded at 5 minutes and 1-3 hours after oral
administration to mice™® and to humans® %%,
respectively.
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Data revealed that mice infected with the PZQ-
msusceptible S. mansoni solates showed lower PZQ)
concentrations in their sera. These findings in accordance
with results on the activities of drug metabolizing
enzymes, since mice infected with the PZQ-msusceptible
S. mansoni isolates showed less inhibition in the activities
of CYP4350 and cyt b5 and had the lowest C,,,, and AUC of
PZQ mn their sera. Higher metabolism as a result of higher
levels of drug metabolizing enzymes could be the reasons
for such low C,,, and AUC. This assumption is supported
by the complete disappearance of PZQ m the sera of some
of the animals at some of the observation periods
examined. It has been argued that the antischistosomal
effect of PZQ) 13 related not only to the absolute height of
the maximal plasma concentration, but also to the length
of exposure to the drug™. Experimental findings in this
study reveal a lower exposure of PZQ-msusceptible
schistosomes to the drug, both in terms of concentration
and time of exposure. Although there are some
orthologous forms of CYP450 (CYP1AL, CYP1A2 and
CYP2E1) in humans and rodents, yet further studies in
human schistosomiasis are needed.
the of
unresponsiveness to PZQ have drawn the attention on
the lower sensitivity of the schistosome parasite to the
drug. This first report of compromised biocavailability of
PZQ that may be a result of higher activity of drug
metabolizing enzymes, leading to a lower exposure of the
parasite to the drug suggests that the biological make up
of S. mansoni isolates showing diminished sensitivity to

Earlier results on phenomenon

the drug may be the underlymg reason for such
phenomenon Compromised biological fitness of these
isolates has been reported™. In support of this
suggestion, no increase in drug failures was recorded
when the cumrent status of sensitivity to PZQ was
mvestigated in the same area of Nile Delta region where
partial unresponsiveness to PZQ had been reported 10
years earlier™”. Despite these findings, we and other
mvestigators continue to find field isolates showing
decreased responsiveness to PZQ. These contradictory
findings may support the notion that isolates with
different biological characteristics and  different
sensitivities to PZQ may be present at the field We
believe that further explorations of PZQ bicavailability in
more PZQ-insusceptible isolates and in schistosomiasis
patients responding and non responding to treatment
with PZQ would be appropriate.
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