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ABSTRACT

Background: This study aims to evaluate the per se effect of piperine and its
interaction with ondansetron on haloperidol induced catalepsy in swiss albino
mice.

Methods: The piperine crystals were separated from crude extract of Piper
nigrum. Catalepsy was induced by haloperidol (1mg/kg, i.p.). Control group
received 2% gum acacia (10ml/kg), standard group ondansetron (0.5mg/kg), test
group piperine (10mg/kg) and combination group ondansetron plus piperine
(0.5mg/kg + 10mg/kg), per oral, respectively. In acute study, drugs were
administered only once, one hour prior to the haloperidol administration.
Whereas in chronic study, catalepsy was determined on the seventh day of
treatment.

Results: In acute study, from 60 min onwards after haloperidol administration,
ondansetron and ondansetron plus piperine group resulted in significantly lower
cataleptic scores than the control treated group. On the other hand, 120 min
onwards ondansetron group showed significantly lower cataleptic scores (24.62)
as compared to the ondansetron plus piperine group (31.50). In the chronic study,
from 60 min onwards, ondansetron and the ondansetron plus piperine resulted in
significantly lower cataleptic scores than the control treated group. Also the
combination of ondansetron plus piperine was more significantly protective
compared to ondansetron alone (P <0.05).

Conclusions: Piperine has the potential to be used as a bioenhancer when
combined with other drugs which would reduce the dose of drugs and thereby
adverse effects. It may act probably by enhancing the bioavailability as well as
by inhibiting the metabolic pathways of other drugs.
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INTRODUCTION

Schizophrenia is a mental disorder characterized by
abnormal social behavior and failure to distinguish
between real world and imaginary world. It is a chronic
and severe disorder that affects person’s thinking, feeling
and behavior. Neuroleptics are commonly used to treat
schizophrenia, but the major side effects of these drugs are
extrapyramidal ~ symptoms.»2  The  extrapyramidal
symptoms are characterized by acute dyskinesias,
dystonia, akinesia and akathisia. These effects such as
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akinesia, rigidity and tremors are called Parkinson’s like
syndrome, because in Parkinson’s disease the major
clinical symptoms include difficulty to move and change
posture (akinesia and rigidity) and tremors. These effects
of antipsychotic drugs are due to excessive blockade of
dopamine D2 receptors and reduced dopaminergic
transmission in extrapyramidal motor system.® Therefore,
phenothiazines (chloropromazine or haloperidol) are
commonly used to produce Parkinson’s like
extrapyramidal symptoms in laboratory animals and to
study antiparkinson drugs. The central serotonergic system
modulates nigrostriatal dopaminergic transmission. 5-HT3
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antagonists are reported to diminish neuroleptic-induced
catalepsy.* Hence ondansetron, a 5-HT3 antagonist was
used as standard drug in this study to compare the anti-
cataleptic effect of the test compound, piperine.

Piperine, the chief constituent of piper nigrum, commonly
known as black pepper is the oldest and best-known spices
in the world. Belonging to the Piperaceae family, which is
cultivated in the damp nutrient rich soil of South India, it
is also found in Indonesia, Malaysia, and Brazil.® In India,
it is called “kali mirch”, which is a common household
spice.

The chief constituents of piper nigrum are crystalline
alkaloid piperine (5-8.25%), volatile oils (1-2.3%) and a
resin called Chavicin.® Studies have shown that piperine
increases the absorption of certain essential elements such
as selenium, vitamin B and beta-carotene.” Also there are
animal and human studies demonstrating that piperine can
significantly increase the bioavailability of numerous
drugs and some nutritional supplements. This effect has
been studied with some antimicrobial, antiprotozoal,
antihelmintic,  antihistaminic,  non-steroidal  anti-
inflammatory, muscle relaxant and anticancer drugs.® In
view of these facts, the present study was undertaken to
evaluate the per se effect of piperine and its interaction
with ondansetron on haloperidol induced catalepsy in
swiss albino mice.

METHODS
Isolation of Piperine®

Piper nigrum crude extract was obtained from Amsar Pvt.
Ltd., Indore (M. P.), which contained about 95% of
piperine. The extract was dissolved in 5 ml of ethyl alcohol
and 10ml of 10% wi/v of alcoholic potassium hydroxide
added with constant stirring. It was then filtered and
allowed to stand overnight. The yellow needle-shaped
crystals of piperine were separated next day.

The purity of the isolated piperine was verified by
checking its melting point (128-131°C), treating it with
concentrated sulphuric acid (blood red color obtained), by
thin layer chromatography (single spot obtained) and
ultraviolet spectrophotometer (absorption maxima at 343
nm for piperine).10%

Experimental animals

Swiss albino mice of either sex weighing between 25-
35gm, were procured from the central animal house,
M.G.M. Medical College, Indore and acclimatized for a
period of 7 days at room temperature (25+2°C) and
50+15% relative humidity. They were housed in standard
cages and maintained on standard laboratory diet and
water ab libitum. The study was carried out in the
Department of Pharmacology, M.G.M. Medical College,
Indore (M.P.), India. The study protocol was approved by
the Institutional Animal Ethics Committee (IAEC).

Drugs and groups

Ondansetron 1mg/kg and piperine 10 mg/kg were prepared
in 2% gum acacia (vehicle) and administered per oral (p.o.)
with the help of oral gavage. Haloperidol 1mg/kg was
dissolved in distilled water and given intraperitoneally.*2

Group | received 2% gum acacia 10ml/kg, Group Il
received ondansetron (0.5 mg/kg), Group Il received
piperine (10mg/kg) and Group IV received ondansetron
and piperine (0.5mg/kg + 10mg/kg).

Experimental design

Catalepsy was induced by haloperidol (1mg/kg, i.p.) and
assessed at 30 min interval until at the end of 240 min.
Catalepsy was assessed in terms of the time for which the
mouse maintained an imposed position with both front
limbs extended and resting on a 4 cm high wooden bar.
The end point of catalepsy was considered to occur when
both front paws were removed from the bar or if the animal
moved its head in exploratory manner. A cut off time of
1100 seconds was applied.*

Scoring method

If the animal maintained the imposed posture for at least
20 seconds, it was considered to be cataleptic and given
one point. For every additional 20 seconds that the
cataleptic posture was maintained, one extra point was
given.

In acute study, ondansetron, piperine and their
combination were administered only once, one hour prior
to the haloperidol administration.

In chronic study, these drugs were administered once daily
for seven days. Catalepsy was determined one hour after
haloperidol administration on the seventh day of treatment.

Statistical analysis

Results were analyzed by SPSS Version 21. For each
group, meantSEM was calculated, and the data was
analyzed by one way ANOVA followed by multiple
Tukey’s post hoc comparison test for both acute and
chronic study. P <0.05 was considered to be statistically
significant value.

RESULTS
Acute study

In acute study, administration of the standard and the test

drug gave cataleptic scores similar to that of the control
treated group. However, from 60 min onwards after
haloperidol administration, ondansetron and combination
group resulted in significantly lower cataleptic scores than
the control treated group.
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On the other hand, 120 min onwards ondansetron group
showed significantly lower cataleptic scores (24.62) as

compared to the combination of ondansetron plus piperine
(31.50) (Table 1).

Table 1: Effect of acute administration of ondansetron, piperine and their combination on haloperidol
induced catalepsy.

| Treatment Time after haloperidol (min
30 60 90 120 240

Control 10ml/kg 13.25£1.06 24.87£1.14 33.25+x1.43 46+1.31 51.62+1.13
Ondansetron 0.5 10.37+£0.86 14.50+1.36" 22+1.54 " 24.62+1.55" 32.62+1.51"
Piperine 10 14.75£0.92 30.25£1.65 40.51+1.26 55+1.26 61+2.30
Ondansetron+Piperine  0.5+10 12.37+1.45 16.51+0.98" 23.62+1.42" 31.50+2.07°f 40.87+1.02"%
One-way F 2.76 31.45 37.11 75.42 60.70
ANOVA P >0.05 <0.001 <0.001 <0.001 <0.001

One way ANOVA followed by multiple Tukey’s comparison test. Values are mean+=SEM, df=3, 28, * P<0.05, compared to control group,

T P<0.005, compared to standard (ondansetron) group

Table 2: Effect of chronic administration of ondansetron, piperine and their combination on haloperidol
induced catalepsy.

Treatment Time after haloperidol (min

30 60 90 120 240
Control 10ml/kg 13.12+1.83 19.62+1.08 24.87+1.11 33.25+1.09  37+1.72
Ondansetron 0.5 11.87+0.95 14.87+0.83" 19.37+0.81" 23.25+0.92° 20.50+1.06"
Piperine 10 12.62+0.84 24.75+1.12 33.124#1.58 39+1.80 46.75+1.66
Ondansetron+Piperine 0.5 + 10 10.12+1.05 12.51+1.22° 15.87+0.91° 14.12+0.87*7 10.50+1.47"%
One-way F 2 25.30 43.28 79.57 116.69
ANOVA P >0.05 <0.001 <0.001 <0.001 <0.001

One way ANOVA followed by multiple Tukey’s comparison test. Values are mean+SEM, df = 3, 28, * P <0.05, compared to control

group, T P<0.05, compared to standard (ondansetron) group

Chronic study

In the chronic study, administration of the standard drug
and the test compound 30 min after the haloperidol dose
on the seventh day, gave the cataleptic score similar to that
of the control treated group. However, from 60 min
onwards after haloperidol administration, standard and the
combination of standard plus piperine resulted in
significantly lower cataleptic scores than the control
treated group. Unlike the acute study, the result of the
chronic study showed that the combination of standard
plus piperine is more significantly protective against
ondansetron alone (P<0.05) (Table 2).

DISCUSSION

Typical neuroleptic agents such as chlorpromazine,
haloperidol and reserpine induced catalepsy in rodents is
most commonly used model to test the extrapyramidal side
effects of antipsychotic agents and to evaluate
antiparkinson drugs.' In the present study we observed the
effect of piperine per se and its interaction with
ondansetron on haloperidol induced catalepsy in swiss
albino mice.

In acute as well as chronic study piperine increases the
cataleptic score of haloperidol that might be due to
enhanced activity of haloperidol. Here haloperidol was
used in parenteral form, hence it may be considered that
beside absorption some other mechanisms might also be
involved in enhancing the bioavailability of drugs. Chen J
et al, suggested that piperine inhibit the enzyme involved
in N-dealkylation reaction.’® Haloperidol is also
metabolized by N-dealkylation, hence it might be the
inhibition of metabolism of haloperidol responsible for
increased efficacy. Not only the effect of haloperidol was
increased but the effect of ondansetron to control the
activity of haloperidol was also reduced. This observation
remains restricted to the acute effect only. With chronic
administration of piperine the cataleptic score of
haloperidol was increased but the ability of ondansetron to
reverse the cataleptic effect was not inhibited. It may be
perhaps due to increase bioavailability of ondansetron that
dominates over the increased efficacy of haloperidol, when
piperine was used for a long period.

Both the experiments suggest that piperine has bio-
enhancing property similar to other studies suggesting its
similar action. The probable mechanisms are, by
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promoting rapid absorption and by increasing the
solubility of the drugs.’® It enhances the gastrointestinal
blood flow as shown by a study done by Annamalai AR et
al, and stimulates Gamma-glutamyl transpeptidase
activity, thereby increasing the uptake of drugs by
gastrointestinal epithelium.87

Another very important mechanism of action of bio-
enhancement is by inhibition of drug metabolism by
piperine.’® Piperine has been shown to inhibit different
cytochrome P450 isoforms as well as UDP-glucuronyl
transferase and other phase Il reactions, thus decreasing
the metabolism of other drugs.!®

Thus, piperine has the potential to be used as a bioenhancer
when combined with other drugs which would reduce the
dose of drugs and thereby possibly reduce their adverse
effects.

CONCLUSION

From the present study, we concluded that piperine has a
bioenhaning effect when given chronically. Bioenhancing
effect suggests that judicious use of piperine in proper
doses at proper timing may work to reduce the required
dose of drugs, toxicity and thereby cost of the therapy. At
the same time, it may enhance the efficacy of drug as well
as may hasten the onset of action. The bioenhancing
effects if properly explored may prove as a boon for
patients in need of safe medicines. Further studies are
needed to explore such combinations.
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