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ABSTRACT 
 
Psychosis is defined as an abnormal condition of the mind that results in the difficulties telling what is real or what is not. According to the statistics in 
United States 3% of people develops psychosis at some point in time. In this present study we are going to compare pipernin with the standard drug 
Aripiprazole. For this we are taking 30 mice which are divided into 5 groups, each group consists of 6 mice. Group 1 is used as normal to which a dose 
of tween 80(vehicle) 1%v/v was given, group 2 mice are given Amphetamine 2.5mg/kg body wt. for inducing psychosis, group 3 animals are used as 
standard by giving them 0.5ml Aripiprazole through intra venal route, the group 4 and group 5 animals are used as test which are given different doses 
of pipernin. A dose of 20mg/kg is given to group 4 and a dose of 40mg/kg is given to group 5. The main parameters that are observed are stereotypic 
behavior of mice, Locomotory activity of mice, biochemical estimation and cataleptic activity. The results that are observed are in stereotypic behavior 
is number of sniffing is reduced. Locomotory time was reduced. Catalepsy has shown significant mean cataleptic course. Pipernin 40mg/kg has shown 
activity almost equal to standard and normal. The biochemical parameter estimated is dopamine in frontal cortex. 40mg/kg has reduced dopamine levels 
significant compared to that of normal and standard. Further study is required in order to evaluate mechanism of action and drug interaction in pipernin. 
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INTRODUCTION 
 
Psychosis (schizophrenic, schizoaffective and full of feeling 
ailments) is a gathering of genuine sicknesses that influence the 
brain. It is a noteworthy crippling, intricate and expensive ailment 
that strikes 1% of the total population1. Schizophrenia keeps on 
being a secretive sickness, entrancing the brains of specialists, 
pharmacologists and neuroscientists everywhere throughout the 
world for in excess of a century. The essential welfare of the 
millions tormented with schizophrenia is in question. 
Schizophrenia is an impairing condition having beginning prior 
in men (15-25 yrs.) than in ladies (25-35yrs), with a lifetime 
worldwide pervasiveness of 1%.Congestive side effects show as 
shortages in consideration, learning and memory. 
Hyperactivation of mesolimbic pathway and brokenness of 
mesocortical pathway produces unevenness in the serotonergic, 
dopaminergic, GABAergic and glutamatergic neurotransmission 
in certain area of mind, are significant reason of psychosis2-5. 
Different reasons of psychosis can be ascribed to heredity, stretch, 
oxidative pressure, NMDA receptor enemies, tranquilize misuse 
and horrendous damage. Antipsychotics are utilized for the 
administration of psychosis are normal and atypical. Antagonistic 
impacts because of the utilization of regular antipsychotics is 
additional pyramidal reactions though, atypical antipsychotic 
have lesser additional pyramidal symptoms6. Regardless of the 
accessibility of various medications for treatment of psychosis, in 
any case, at present there is no acceptable cure accessible for 
aversion and administration of psychosis7. Herbals 
pharmaceuticals are hugely thought to be less dangerous than 
engineered ones. Presently a-day, there has been developing 
enthusiasm for the restorative utilization of plants as a result of 
their sheltered and temperate utilize8-13. Subsequently, the point 
of our examination was to investigate the capability of plant in 
the administration of psychosis.  
 

The main aim was to induce psychosis in swiss albino mice by 
giving Amphetamine and to evaluate the neuroleptic activity of  
piperine by comparing with standard drug(ARI).The selected 
plant molecule was reported to have many ethnomedicinal values 
which have paved the interest to evaluate efficacy of piperine. 
Hence the present drug aims to screen the pharmacological 
activity i.e., neuroleptic activity of Piperine in different doses. 
 
MATERIALS AND METHODS 
 
Black Pepper, ethanol, piperine and Amphetamine(obtained from 
Yucca enterprises Pvt. Limited Mumbai, India), 
Aripiprazole(purchased from CSIR) and Six to seven weeks old 
female mice(obtained from the animal house of Mahaveer 
enterprises Hyderabad having the REG.NO 146/99/CPCSEA). 
 
Chemicals and reagents 
 
0.9% NaCl, 1% tween- 80 and 2% Gum acacia. 
 
Amphetamine induced stereotypic behaviour in mice 
 
In this model animals were divided into five groups and each 
group consisted of six animals. The control animals received 
normal diet consisting of wheat flour, kneaded with water. All the 
studies were conducted according to the ethical guidelines of 
IAEC after obtaining necessary clearance from the committee 
(Approval No: 009/IAEC).  They were arbitrarily appointed to 
each medication regimen and got the PIP (20mg and 40mg) one 
hour preceding amphetamine (2.5 mg/kg, i.p) injection. The 
positive control gather got Aripiprazole (2.90mg/kg ,i.m) 30 min 
before amphetamine infusion14. Swiss pale skinned person mice 
were at first put separately in round and hollow metal enclosures 
for 15 min to adapt to the new condition. Promptly after 
amphetamine organization, the mice were put inside the confine 
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at its base15. After 30 min of amphetamine organization, the 
creature was put on the internal top of the pen and cover was 
shut16. Amphetamine does not incite unconstrained climbing 
conduct as apomorphine does and subsequently when the 
amphetamine treated creature is set on the top of the enclosure, it 
stayed on it for a more drawn out time while the saline treated 
creature will promptly go down to the base17. The aggregate time 
spent on the inward top/mass of the pen was estimated for 
30min.The force of stereotyped conduct of individual mice was 
scored at 15 minutes interims for a time of 60 min.  
 
The scoring system used was: 
Score 0 (no change compared to control), 
Score 1 (discontinuous sniffing, constant exploratory activity), 
Score 2 (continuous sniffing, periodic exploratory activity), 
Score 3 (continuous sniffing, discontinuous biting, gnawing or 
licking), and  
Score 4 (continuous biting, gnawing or licking; no exploratory 
activity) . 
 
Locomotory activity 
 
The locomotory activity of rats was measured using 
photoactometer (INCO, Ambala, India) . 
 
 
 
 
 

Catalepsy 
 
Aripiprazole (2.90 mg/kg) was injected i.p. on the 6th day to 
control mice (n = 6) treated with normal diet consisting of wheat 
flour, kneaded with water. Different concentrations of test and 
standard drugs are injected orally and intraperitoneally18-20. The 
length of catalepsy was estimated at 0, 60, 90, 120, 150 and 180 
min, utilizing Bar test. Both the forepaws of mouse were set on a 
flat banish raised 3 cm from the table, and the time required to 
expel the forepaws from the bar was recorded as the span of 
catalepsy21-24. In every one of the analyses, the spectator was 
incognizant in regards to the treatment given to the mice. Between 
tests, the creatures were come back to their home enclosures.  
 
Biochemical Estimation 
 
The animals were sacrificed by cervical dislocation, whole brain 
was rapidly frozen at -5°C and brain dopamine level was spectro 
fluorimetrically estimated by the methods of Ansell and Beeson 
as modified by Cox and Perhach25-27. 
 
Statistical analysis 
 
Results are communicated as mean ± S.E.M. what's more, the 
measurable examination of information was finished utilizing 
one-path investigation of fluctuation (ANOVA), trailed by Tukey 
test to decide the level of hugeness utilizing Graph cushion 
crystal. Likelihood level under 0.05 was considered measurably 
noteworthy28-30. 

 
Table 1: Grouping of Animals 

 
Group Animals Treated with Days of treatment 

I (+ve control) 6 Tween-80 (1%v/v) 6 
II (-ve control) 6 Amphetamine (2.5mg/kg B.W.) p.o 6 
III (Standard) 6 Aripiprazole (0.05ml i.m) 6 
IV ( Test-1) 6 Piperine (20mg/kg B.W p.o) 6 
V (Test-2) 6 Piperine (40mg/kg B.W p.o) 6 

 
Table 2: Evaluation of neuroleptic activity of Piperine by following models 

 
Model Group I Group II Group III Group IV Group V 

Stereotypy (sniffing) 17.34±0.4051 32.18±0.5573 9.14±0.2259 16.18±0.3089 14.22±0.3087 
Locomotor 795.5±19.07 942.8± 5.958 780.7±29.98 882.5±5.987 772.2±34.91 
Catalepsy 0 4.277±0.1954 3.802±0.1792 2.003±0.1535 1.715±0.159 

Brain dopamine(FC) 0.425±0.023 0.518±0.022 0.316±0.019 0.405±0.0143 0.33±0.01633 
 

 
 

Figure 1: Sniffing behaviour of various models 
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Figure 2: Locomotor activity of various models 

 
 

Figure 3: Neuroleptic activity of Piperine using catalepsy model of various models 
 

 
 

Figure 4: Evaluation of neuroleptic activity of piperine Using biochemical estimationsof various models 
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RESULTS AND DISCUSSION 
 
Evaluation of neuroleptic activity of piperine using 
Amphetamine induced stereotypic behaviour in mice model 
 
Amphetamine (2.5mg/kg, i.p) delivered stereotypic conduct in 
mice. Diverse groupings of PIP(20 &40mg) through oral course 
astoundingly (p 0.01) diminished this stereotypic conduct of mice 
created by Amphetamine. Creatures treated with Aripiprazole 
(2.90 mg/kg, i.m) turned around the stereotypic conduct incited 
by amphetamine. The impact of PIP was observed to be 
tantamount to that of Aripiprazole (Antipsychotic agents). 
 
Evaluation of neuroleptic activity of piperine using 
locomotory model in mice 
 
Administration of PIP (20 & 40mg), through oral route for 6 
successive days markedly (p<0.05) decreased Locomotor action 
in mice estimated utilizing actophotometer. Not withstanding, the 
convergences of 20mg and 40mg of PIP were astoundingly (p 
0.01) powerful in diminishing Locomotory action. The impact of 
PIP was observed to be similar to that of Aripiprazole 
(Antipsychotic agents). 
 
Evaluation of neuroleptic activity of piperine using catalepsy 
model 
 
Animals treated with Aripiprazole (2.90 mg/kg. i.m.) produced 
the maximum catalepsy at 120 min (235 ± 5.275s). PIP (20 
&40mg) through a specially prepared diet, significantly 
potentiated Aripiprazole induced catalepsy at each time interval, 
in a dose dependent manner. At dose 20 &40mg shows maximum 
catalytic score 3.802±0.1792, 2.003±0.1535, 1.715±0.1594 
respectively for 120 min of p value (P < 0.01) in Aripiprazole 
treated animals. 
 
Brain Dopamine Level 
 
Organization of PIP at 20mg &40mg for 6consecutive days 
indicated especially noteworthy (p 0.05) impact on mind 
dopamine level. Not withstanding, organization of PIP at the 
convergence of 20 and 40mg for 6 continuous days indicated 
strikingly critical (p 0.01) diminish in mind dopamine level in 
mice contrasted with control.  
 
Schizophrenia keeps on being a puzzling malady entrancing the 
brains of specialists, pharmacologists and neuroscientists 
everywhere throughout the world for in excess of a century. In the 
present investigation, we have centered upon the impacts of 
effects of piperine on psychosis. Amphetamine-Induced 
stereotypy is a usually utilized interceptive conduct model to 
assess antipsychotic capability of any medication. Aripiprazole 
(antipsychotic operator) was utilized in the present examination 
as standard antipsychotic specialist. Organization of PIP (20 
&40mg/kg)in an uncommonly arranged eating regimen for 6 
progressive days in various fixations demonstrated altogether (P 
0.05, P 0.01) hindrance of stereotypic conduct in mice as reflected 
by decreased sniffing and licking behaviour, decrease in 
locomotory activity, potentiating of Aripiprazole-induced 
catalepsy and decrease in dopamine levels in brain of mice which 
has proven that it has anti-psychotic activity. 
 
CONCLUSION 
 
The present examination presumes that the piperine can hinder 
dopaminergic neurotransmission and conceivably squares 
dopamine D2 receptor. Therefore, PIP have antidopaminergic 
movement. The outcomes propose that the PIP may have 
potential clinical application in the administration of psychiatric 
disorders. Two test doses of PIP (20& 40mg/kg p.o.) are 

evaluated using psychosis induced mice in different psychotic 
induced models and it shows significant inhibition of psychosis 
with a significance of p<0.01 and p<0.05 when compared with 
the standard drug ARI (2.90mg/kg i.m.). By the above stated 
models, PIP (40mg/kg) demonstrated a significant antipsychotic 
activity than PIP(20mg/kg) when compared with that of standard 
drug ARI. From our study both doses 20 and 40 mg/kg doses of 
PIP have shown the neuroleptic activity but not with that of 
standard drug so, further studies should be carried out to establish 
exact mechanism of piperine in treating psychosis. 
 
REFERENCES 
 
1. Mathivanan N, Surendiran G, Srinivasan K, Sagadevan E, 

Malarvizhi K. Review on the current scenario of Noni 
research: taxonomy, distribution, chemistry, medicinal and 
therapeutic values of Morinda citrifolia. International Journal 
of Noni Research 2005;  1(1):1–16.  

2. Graham W Mellsop. Amphetamine Psychoses and Legal 
Responsibility. Journal of Addiction Research & Therapy 
2018, Vol 9(3): 361 

3. Austen B. Casey and Clinton E. Canal. Classics in Chemical 
Neuroscience: Aripiprazole. ACS Chemical Neurosciences 
2017; 8(6):1135–1146. 

4. Bogdanov S, Jurendic T, Robert Sieber, Peter 
Gallmann.Honey for Nutrition and Health: a Review. 
American Journal of the College of Nutrition 2008; 27: 677-
689. 

5. Schultz SH, North SW, Shields CG. Schizophrenia: a review. 
American Family Physician 2007; 75(12):1821-9. 

6. Parle M and Sharma K. Schizophrenia: A Review. 
International research journal of pharmacy  2013; 4:52-55. 

7. Yadav M, Parle M, Kadian M and Sharma K. A review on 
psychosis and anti-psychotic plants. Asian Journal of 
pharmaceutical and clinical research 2015; 8: 24-28. 

8. Sharma K, Preeti, Parle M and Monu. Medicinal plants 
possessing anxiolytic activity: A brief review. Pelagia 
research library 2015; 6(5): 1-7. 

9. Kamble RA, Oswal RJ, Antre RV, Adkar PP, Bayas JP, Bagul 
Y. Anti-psychotic activity of Catunargaom Spinosa 
(Thumb.). Research Journal of Pharmaceutical, Biological 
and Chemical Sciences 2011; 2(1):664-668. 

10. Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, 
Rosenheck RA, Perkins DO, et al. Effectiveness of 
antipsychotic drugs in patients with chronic schizophrenia. 
The new England journal of medicine 2005; 353(12):1209-23 

11. Rukmini MS, D’Souza B, D’Souza V. Superoxide dismutase 
and catalase activities and their correlation with 
malondialdehyde in schizophrenic patients. Indian Journal of 
Clinical Biochemistry 2004; 19(2):114-8. 

12. Chatterjee M, Ganguly S, Srivastava M, Palit G. Effect of 
‘chronic’ versus ‘acute’ ketamine administration and its 
‘withdrawal’ effect on behavioural alterations in mice: 
Implications for experimental psychosis. Behavioural brain 
research 2011; 216(1):247-54.16.  

13. Agbor GA, Vinsonb JA, Obenc JE, Ngogangd JY. 
Comparative analysis of the invitro antioxidant activity of 
white and black pepper. Nutrition Research 2006; 26: 659-
663. 

14. Cho J, Kong JY, Jeong DY, Lee KD, Lee DU, Kang BS. 
NMDA recepter-mediated neuroprotection by essential oils 
from the rhizomes of Acorus gramineus. Life Sciences 2001; 
68(13):1567-73. 

15. Park C, Kim S, Ahn YJ. Insecticidal activity of asarones 
identified in Acorus gramineus rhizome against three 
coleopteran stored-product insects. Journal of  Stored 
Products and research 2003; 39(3):333-42. 

16. Assis TS, Almeida RN, Barbosa-Filho JM, Medeiros IA. 
CNS pharmacological effects of the total alkaloidal fraction 



Thammi	Reddy	Vani	et	al.	Int.	Res.	J.	Pharm.	2018,	9	(11)	

 

 114	

from Albizia inopinata leaves. Fitoterapia(Elsevier) 2001; 
72(2):124-30. 

17. Ahmed MN, Kabidul Azam MN. Traditional knowledge and 
formulations of medicinal plants used by the traditional 
medical practitioners of Bangladesh to treat schizophrenia 
like psychosis. Schizophr Research and Treatment 2014; 
679810:1-10. 

18. Kadian R, Parle M. Evaluation of anti-psychotic effect of 
Allium Cepa. World Journal of  Pharmacy and 
Pharmaceutical Sciences 2014; 3(11):1146-59. 

19. Alphons AB, Rphael RK. Potential anti-microbial, 
anthelmintic and anti-oxidant properties of Areca catechu L. 
Root. International Journal of Pharmacy and Pharmaceutical 
Sciences 2014; 6(6):486-9. 

20. Kumari R, Kaundal M, Ahmad Z, Ashwalayan VD. Herbal 
and dietary supplements in treatment of schizophrenia: An 
approach to improve therapeutics. Internatioal Jornal of 
Pharmaceutical Sciences Review and research 
2011;10(1):217-24. 

21. Son YK, Lee MH, Han YN. A new antipsychotic effective 
neolignan from Firmiana simplex. Archives of Pharmacal 
Research 2005; 28(1):34-8. 

22. Kim JW, Yang H, Cho N, Kim B, Kim YC, Sung SH. 
Hepatoprotective constituents of Firmiana simplex stem bark 
against ethanol insult to primary rat hepatocytes. 
Pharmacognosy Magazine 2015; 11(41):55-60. 

23. Pandy V, Narasingam M, Mohamed Z. Antipsychotic-like 
activity of noni (Morinda citrifolia Linn.) in mice. BMC 
Complementary and Alternative Medicine 2012; 12:186. 

24. Jash R, Choudary KA, Prasanth DS. Evaluation of anti-
psychotic activity of ethanolic extract of Nardostachys 
jatamansi on wistar albino rat. International Journal of 
Pharmaceutical Sciences and Research 2013; 4(7):2730-6. 

25. Maurya A, Gupta S, Srivastava SK. Large-scale separation of 
antipsychotic alkaloids from Rauwolfia tetraphylla L. by pH-
zone-refining fast centrifugal partition chromatography. 
Journal of Separation Sciences 2013; 36(2):407-13. 

26. Jain BN, Jain VK, Shete A. Antipsychotic activity of aqueous 
ethanolic extract of Tinospora cordifolia in amphetamine 
challenged mice model. Journal of Advanced Pharmaceutical 
Technology and Research 2010; 1:30-3. 

27. S. Li, C.Wang, M.Wang,W. Li, K. Mastsumoto, Y. Tang. 
Antidepressant like effects of piperine in chronic mild stress 
treated mice and its possible mechanisms,Life Sciences 2007; 
80 (15) 1373–1381. 

28. Kumar, D. Sasmal, N. Sharma. Immunomodulatory role of 
piperine in Deltamethrin induced thymic apoptosis and 
altered immune functions. Environmental Toxicology and 
Pharmacology 2015; 39 (2) 504–514. 

29. Costall B, Naylor RJ, Olley JE. Cataleptic and circling 
behavior after intracerebral injections of Neuroleptic, 
cholinergic and anticholinergic agents into the caudate 
putamen, glopus pallidus and substantia nigra of rat brain. 
Neuropharmacology 1972; 11(5): 645-663.  

30. Seema P and Tallerico T. Rapid Release of Antipsychotic 
Drugs From Dopamine D2 Receptors: An Explanation for 
Low Receptor Occupancy and Early Clinical Relapse Upon 
Withdrawal of Clozapine or Quetiapine. The American 
Journal of Psychiatry 1999; 156(6):876-884.  

 
Cite this article as:  
 
Thammi Reddy Vani et al. Evaluation of neuroleptic activity of 
piperine on psychosis induced swiss albino mice. Int. Res. J. 
Pharm. 2018;9(11):110-114 http://dx.doi.org/10.7897/2230-
8407.0911268   

   
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer:	IRJP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IRJP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IRJP	editor	or	
editorial	board	members.	
 


