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ABSTRACT
Neuroleptic drugs used in the treatment of schizophrenia and other affective disorders are known to produce extrapyramidal side effects. Catalepsy induced by
these drugs in animals has been used as a model for the extrapyramidal side effects associated with antipsychotic agents in human beings. In the present study,
we have attempted to evaluate the protective effect of the ursolic acid (UA) on haloperidol (1.0 mg/kg, intraperitoneal administration)-induced catalepsy in
mice by employing the standard bar test. Mice were allocated to five groups, each group containing six animals. The effects of the test drug UA (at 0.05, 0.1
& 0.2 mg/kg doses) and the standard drug, scopolamine (1.0 mg/kg) was assessed after single dose administration, 30 minutes prior to the haloperidol. The
results suggest that UA has a protective effect against haloperidol-induced catalepsy, which is comparable to the standard drug used for the same purpose. Our
study indicates that UA could be used to prevent neuroleptic drug induced extrapyramidal side effects.
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INTRODUCTION
Neuroleptic-induced catalepsy has long been used as an animal model for
screening drugs for Parkinsonism 1. There is considerable evidence that blockade of dopaminergic (DA) transmission produces catalepsy 2, in rodents and
extrapyramidal side effects in humans3. Catalepsy is defined as the failure to
correct an externally imposed posture. This test is widely used to evaluate the
effect of drugs on extrapyramidal system1. Haloperidol blocks dopamine D2
receptors and produces a state of catalepsy in animals by reducing dopaminergic transmission in basal ganglion. Anticholinergic drugs are most effective in
counteracting the catalepsy induced by haloperidol in animals4. But these anticholinergic drugs produce various side effects like dryness of mouth, constipation, urinary retention. Hence the search for newer drugs with fewer side
effects is continuing.
Ursolic acid is a triterpenoid compound which exists widely in natural plants in
the form of free acid or aglycones for triterpenoid saponins5. Triterpenoids
have many biological effects5.Various plants containing ursolic acid have shown
hepatoprotective activity 6. Ursolic acid has also been implicated in inhibition
of lipoxygenase and cyclooxygenase in HL60 leukemic cells7, inhibition of
mutagenesis in bacteria8, antitumor-promotion 9, inhibition of histamine release17, inhibition of lipid peroxidation and protection against adriamycin
toxicity 11, antimicrobial activity 12, inhibition of mouse skin tumorigenesis13,
anti-inflammatory action 14, hypolipidemic and anti-atherosclerotic effects15
and anti-ulcer activity 16.
Ursolic Acid has been identified as the active principle of Ocimum sanctum
(OS). From our laboratory we have reported anticataleptic18, antianxiety 19 and
antidepressant activity 20 of OS. As UA is one of the primary active principle
of OS and the OS extract has shown anticataleptic activity, we intend to study
the role of UA on acute administration in protecting against haloperidol
induced catalepsy in mice (HIC).
MATERIALS AND METHODS
Animals:
Adult male albino mice (weighing 25-30gm), bred in the central animal house
of Kasturba medical college, Mangalore, were used for the study. The animals
were housed under standard 12h: 12h light/dark cycle and provided the food
and water ad libitum . They were allowed to acclimatize to the laboratory
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conditions for at least seven days prior to any experimentation. Each animal
was used only once. The experiment procedures were performed between 10.00
and 16.00 hrs. The experimental protocol was approved by the Institutional
Animal Ethics Committee and the study was conducted according to the Indian
National Science Academy Guidelines for the use and care of experimental
animals.
Drugs:
The test drug, ursolic acid (Sigma Aldrich Chemicals Pvt. Ltd, United Kingdom, HS No. 29181985900) was dissolved in 14% Dimethyl sulfoxide (DMSO)
and administered orally in a dose of 0.05, 0.1, 0.2 mg/kg). The standard drug
scopolamine (German Remedies Ltd., Mumbai) was suspended in 1% gum acacia solution and administered orally (1.0mg/kg). Haloperidol (RPG Life Sciences Ltd., Mumbai) was dissolved in distilled water and was given by the
intraperitoneal route (1.0mg/kg). 14% DMSO (Sigma Aldrich Chemicals
Pvt.Ltd, United Kingdom, HS No.29309085990) administered by oral route
(10ml/kg) served as the vehicle.
Experimental design:
Haloperidol induced Catalepsy (HIC):
Thirty minutes after administration of vehicle/drugs, haloperidol (1mg/kg
body weight) was administered by the intraperitoneal route to induce catalepsy. This dose of haloperidol was chosen to produce a moderate degree of
catalepsy so that attenuation or potentiation of the phenomenon could be
detected21. The degree of catalepsy was measured at 30, 60, 90, 120 and 240
minutes after haloperidol administration by using a method similar to the
standard bar test 22.
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 4cm high
wooden bar (1.0cm diameter). 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 an exploratory manner. A cut-off time of 1100 seconds was applied
during the recording of observations23. The animals were returned to their
individual home cages in between determinations. All observations were made
between 10.00 and 16.00 hours in a quiet room at 23-25º C.
Scoring method:
If the animal maintained the imposed posture for at least 20 seconds, it was
considered to be cataleptic and given one point. One extra point was given for
every additional period of 20 seconds that the cataleptic posture was maintained. The animals were tested twice at 30 minute time intervals and only the
greater duration of immobility was considered21.
In the present study, ursolic acid (dose of 0.05, 0.1, 0.2 mg/kg) and scopolamine (1.0 mg/kg) were administered in a single dose 30 minutes prior to the
haloperidol administration. Catalepsy was determined 30 minutes after haloperidol administration.
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Statistical analysis:
For each group, mean ± SEM was calculated and the data was analyzed by one
way ANOVA followed by Dunnet’s multiple comparison test. P<0.05 was
considered to be statistically significant. The statistical package used for the
analysis was SPSS version 11.0
RESULTS
In the present study, (Table 1) the scopolamine treated groups showed significant reductions in the cataleptic scores only after 60, 90, 120 & 240 minute
intervals after administration of haloperidol. No significant decrease in the
cataleptic scores were observed in the first observed time interval of 30
minutes after haloperidol administration.
Table 1: Acute administration of ursolic acid on haloperidol induced catalepsy in mice
Time
(minutes)

Control (14%
dmso)10ml/kg

Scopolamine
10mg/kg

Ursolic acid mg/kg
0.05

0.1

0.2

30
60
90
120
240

18.0±0.6
21.1±0.9
25.0±0.9
27.0±0.4
33.0±1.1

17.0±0.7
13.0±0.9**
16.0±0.6**
16.5±1.6**
17.0±0.8***

16.0±0.9
11.5±1.3**
13.6±1.7***
17.0±1.8**
17.0±0.8***

16.0±1.3
11.0±1.3**
14.0±2.0**
20.0±1.6**
16.0±2.1**

9.5±1.0*
12.0±1.2***
11.0±1.3***
13.1±1.0***
12.3±1.3***

REFERENCES
1.
2.
3.

4.
5.
6.
7.
8.
9.

Time after haloperidol administration, number of animals in each group, number of animals;
n=6, values are mean ± SEM. *P<0.05; **P<0.01; ***P<0.001
10.

However, in the ursolic acid treated groups significant reduction in the cataleptic scores was observed in all the three observed dose ranges (0.05mg/kg,
0.1mg/kg & 0.2mg/kg ) when observed after the 60 minute interval which
lasted up to 240min. Ursolic acid in the lower dose ranges of 0.05mg/kg and
0.1mg/kg failed to show significant reduction in the cataleptic scores when
observed initially ( time interval of 30 min), though the reduction was significant in the higher dose range (0.2mg/kg). However, the reduction was not dose
dependent.
DISCUSSION
The phenomenon of cataleptic immobility induced in rodents by typical
neuroleptics (e.g. haloperidol) is a robust behavioral model to study nigrostriatal
function and its modulation by cholinergic system. Neuroleptic-induced catalepsy has been linked to a blockade of postsynaptic striatal dopamine D1 and
D2 receptors5. Despite this evidence, theories implicating central cholinergic
dysfunction4, γ-amino butyric acid (GABA) deficiency24, oxidative stress25, and
5 - hydroxy tryptamine (5-HT) dysfunction 26 have also been proposed. In
addition to various neurotransmitters, many preclinical and clinical studies
have also proposed reactive oxygen species as causes of haloperidol-induced
toxicity 27. Evidence indicates that drugs which potentiate or attenuate neuroleptic catalepsy in rodents might also aggravate or reduce the extrapyramidal
signs respectively in human beings28.
The present study revealed the anti cataleptic effect of ursolic acid, on acute
administration in a murine model of haloperidol induced catalepsy. Pre-treatment of ursolic acid protected the mice from catalepsy induced by haloperidol
as effectively as the standard drug scopolamine. Moreover, the test drug
(0.2mg/kg) also showed a quicker onset of action as compared to scopolamine
in the acute study.

11.
12.
13.
14.

15.
16.
17.

18.
19.
20.
21.

The protective effect of UA against HIC is consistent with our earlier report
on anticataleptic effect of an herbal product, ethanolic leaf extract of Ocimum
sanctum 18 containing UA as one of its active principles. Earlier behavioral
studies in rodents have suggested that OS facilitates activation of dopaminergic neurons and increases dopamine levels in the corpus striatum 29. Thus, the
anticataleptic effect of UA might be due to both its dopamine facilitatory and
antioxidant properties. Previous studies have reported the antioxidant properties of Ursolic acid and it has been claimed to give remarkable protection
against lipid peroxidation30. Since reactive oxygen species have been implicated in haloperidol induced toxicity it can be safely assumed that the antioxidant property of ursolic acid may contribute towards its anticataleptic activity also. However, further research is needed to elucidate its exact mechanism
of action.

22.

To conclude, the results of the present study indicates that ursolic acid can be
further screened for its potential as an alternative/adjuvant drug in preventing
and treating the extrapyramidal side effects of antipsychotic agents in clinical
practice.

28.

23.
24.
25.
26.
27.

29.
30.

Sanberg PR, Bansey MD, Giordano M, Norman AB. The catalepsy test: its ups and
downs. Behav Neurosci 1988;10 :748-59
Sanberg PR. Haloperidol-induced catalepsy is mediated by postsynaptic dopamine receptors. Nature 1980; 284 :472-3.
Farde L, Nordstrom AL, Wiesel FA, Pauli S, Halldin C, Sedvall G. Positron emission tomographic analysis of central D1 and D2 dopamine receptor occupancy in
patients treated with classical neuroleptics and clozapine: Relation to extrapyramidal side effects. Arch Gen Psychiatry 1992; 49 : 538-44.
Klemm WR. Evidence for a cholinergic role in haloperidol induced catalepsy.
Psychopharmacology (Berl) 1985; 85 : 139-42.
Price, K.R., Johnson, LT. and Fenwick, G.R. The chemistry and biological significance of saponins in foods and feeding stuffs. CRC Critical Review Food Science
and Nutrition 1987;26: 27-135.
Ma BL. Hypolipidemic effects of oleanolic acid. Traditional Medicine and Pharmacology1986; 2: 28-29.
Simon A, Najid A, Chulia AJ, Delage C and Rigaud M. Inhibition of lipoxygenase
activity and HL60 leukemic cell proliferation by ursolic acid isolated from heather
flowers (Calluna vulgaris). Biochimiea et Biophysics Acta1992; 1125: 68-72.
Young HS, Chung HY, Lee CK, Park KY, Yokozawa T and Oura H. Ursolic acid
inhibits aflatoxin Blinduced mutagenicity in a Salmonella assay system. Biological Pharmacology Bulletin 1994;17: 990-2.
Ohigashi H, Takamura H, Koshimizu K, Tokuda H and Ito Y. Search for possible
antitumor promoters by inhibition of 12-o-tetradecanoylphorbol-13-acetate-induced Epstein-Barr virus activation: ursolic acid and oleanolic acid from an antiinflammatory Chinese medicinal plant, Glechoma hederaceae L. Cancer Letters
1986;30, 143-51.
Tsuruga T, Chun YT, Ebizuka Y and Sankawa U. Biologically active constituents
of Melaleuca leucadendron: inhibitors of induced histamine release from rat mast
cells.Chemical and Pharmacological Bulletin 1991;39: 3276-8.
Balanehru, S. and Nagarajan, B. Protective effect of oleanolic acid and ursolic acid
against lipid peroxidation. Biochemistry International 1991;24: 981-90.
Collins MA and Charles HP. Antimicrobial activity of camosol and ursolic acid:
two anti-oxidant constituents of Rosmarinus officinalis. Food Microbiology1987; 4: 311 -5.
Huang MT, Ho CT, Wang ZY, Ferraro T, Lou YR, Stauber K, Ma W, Georgiadis C,
Laskin JD and Conney AH. Inhibition of skin tumorigenesis by rosemary and its
constituents camosol and ursohc acid. Cancer Research 1994;54: 701-8.
Kosuge T, Yokota M, Sugiyama K, Mure T, Yamazawa H and Yamamoto T. Studies
on bioactive substances in crude drugs used for arthritic diseases in traditional
Chinese medicine. III. Isolation and identification of anti-inflammatory and analgesic principles from the whole herb of Pyrola rotundt olia L. Chemical and
Pharmaceutical Bulletin 1985;33: 5351-5.
Parfente’eva EP. Effect of ursohc acid and its derivatives on lipid metabolism in
experimental atherosclerosis. Chemical Abstracts 1979;91: 9219.
Gupta MB, Nath R, Gupta, GP and Bhargava KP. Antiulcer activity of some plant
triterpenoids. Indian Journal of Medical Research1981: 73: 649-52.
Lee KH, Lin YM, Wu TS, Zhang DC, Yamagishi T, Hayashi T, Hall IH, Chang JJ, Wu
RY, Yang TS. The cytotoxic principles of Prunella vulgaris, Psychotria serpens
and Hyptis capfitata: Ursolic acid and related derivatives. Planta Medica 1988;
54: 308-11.
Pemminati S, Nair V, Dorababu P, Gopalkrishna HN, Pai MRSM. Effect of ethanolic
extract of Ocimum scantum on haloperidol induced catalepsy in albino mice. Indian J Pharmacol 2007; 39:87-9.
Sudhakar P,Swati B, Shreyasi C, Chandrasekhar R, HN Gopalakrishna, Pai MRSM.
Anxiolytic activity of ethanolic extract of leaves of Ocimum sanctum in rats. Drug
Invention Today 2010;2(2):115-8.
Sudhakar P, Gopalakrishna HN,Akshaya Alva, Pai MRSM, Seema Y,Vishnu Raj,
Durga P,Nair V. Antidepressant activity of ethanolic extract of leaves of Ocimum
sanctum in mice. Journal of Pharmacy Research 2010; 3(3):624-6.
Feree s, guix T, prat G, jane F, cases M.Is experimental catalepsy properly measured?
Pharmac biochem behav 1990; 35:753-7.
Ahtee L, and Buncombe G. Metoclopramide induces catalepsy and increases striatal homovanillic acid content in mice. Acta Pharmacol Toxicol 1974; 35: 42932.
Pemminati S, Nair V, Dorababu P, Gopalakrishna HN, Pai MRSM. Effect of aqueous fruit extract of Emblica officinalis on haloperidol induced catalepsy in albino
mice. Journal of Clinical and Diagnostic Research 2009; 3(4):1657-62.
Somani RS, Kasture VS, Kasture SB. Haloperidol inhibits (-) bicuculline-induced
seizures and bicuculline potentiates haloperidol-induced catalepsy in mice. Indian J Pharmacol 1999;31: 434-6.
Kedar NP. Can we prevent Parkinson’s and Alzheimer’s disease? J Postgrad
Med 2003; 49:236-45.
Silva SR, Futuro NHA, Pires JGP. Effect of 5-HT3 receptor antagonists on neuroleptic-induced catalepsy in mice. Europharmacology 1995; 34: 97-9.
Polydoro M, Schroder N, Lima MN, Caldana F, Laranja DC, Bromberg E, et al .
Haloperidol and clozapine induced oxidative stress in the rat brain. Pharmacol
Biochem Behav 2004;78:751-66.
Marti-Masso JF, Poza JJ, Lopez de Munain A. Drugs inducing or aggravating
Parkinsonism: A Review. Therapie 1996; 51: 568-77
Sakina MR, Dandiya PC, Hamdard ME, Hameed A. Preliminary psycho - pharmacological evaluation of Ocimum sanctum leaf extract. J Ethnopharmacol
1990;28:143-50.
Liu L. Pharmacology of oleanolic acid and ursolic acid. J Ethnopharmacol
1995;49: 57- 68.

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

Journal of Pharmacy Research Vol.4.Issue 8. August 2011

2608-2609

