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Abstract: Reserpine induced orofacial dyskinesia is a well know experimental
animal model of Parkinsonism. Generation of free radicals in presence of
Reserpine is responsible foroxidative stress induced neurological damage.
Reserpine impairs memory and also affects locomotor activity. Anti-oxidant
compounds may help in reversal of such neuroleptic induced impairment of
cognition and locomotion. In this study, proanthocynidin rich fraction of M.
nagi(PMN) possessing antioxidant activity was evaluated for protective effect
against reserpine induced cognitive and locomotor impairment. PMN significantly
increased number of squares traversed and number of self and supported rearing
and transfer latency as compared to reserpine treated group. Reserpine also
increased supported rearing compared to self-rearing.
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1. Introduction:

Plants having free radical scavenging activity are useful in the treatment of
neurodegenerative diseases. There is a general agreement that flavonoids act as
scavengers of reactive oxygen species [1]. The in-vitro antioxidant properties of
proanthocynidins from Myrica nagi (PMN) bark could be attributed to the
presence of flavonoid phytoconstituent in it. Bark contains a variety of flavonoids
[2,3,4] and steroids, reducing sugars, tannins, and glycosides, saponins and
volatile oils [5].

So, in the view of above literature, the present study was planned to study
the effect of proanthocynidins rich fraction from Myrica nagi bark on reserpine-
induced impairment of cognition and locomotion in Wistar rats.

2. Materials And Methods:
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2.1 Animals:

Male Wistar rats (150-200 g) and Swiss albino mice (18-22 g) were obtained from
Bharat Serum and Vaccine Ltd., Thane. All the experimental procedures and
protocols used in this study were approved by the Institutional Animal Ethics
Committee (IAEC) of M.G.V.’s Pharmacy College, Panchavati, Nashik (Protocol
number: MGV/PC/XXX/01/15). Ethical guidelines were strictly followed during
all the experiments.

2.2 Drugs and chemicals:

Reserpine (Sigma-Aldrich, USA) was administered subcutaneously. Vitamin E
was purchased from Merck, Mumbai. All drug solutions were freshly prepared in
saline before each experiment; Proanthocynidins isolated from Myrica nagi bark
was dissolved in distilled water and administered orally.

2.3 Isolation of Proanthocynidins:

Dried bark of Myrica nagi Thub was purchased from local market of Nashik and
authenticated by Dr. (Mrs) A. G. Bhaskarwar from Ayurved Mahavidyalaya,
Panchavati, Nashik, India. The bark was used for preparation of proanthocyanidin-
rich fraction [6].

2.4 Acute oral toxicity studies:
Acute oral toxicity of PMN was performed in Swiss albino mice using OECD
(Organization of Economic Co-Operation Development) guidelines 423. During
the first 4 h after the drug administration, animals were continuously observed for
gross behavioral changes and then observation was continued for 24 h and 72 h in
regular intervals for 14 days.

Since, none of the animals died at 2000 mg/kg (oral) even after fourteen
days, doses of 100, 200 and 400 mg/kg were selected for further studies.

2.5 Impairment of cognition and locomotion using reserpine:

Rats were divided in 6 groups, (n=5), received vehicle, reserpine (1 mg/kg, s.c.) in
0.1% acetic acid, PMN (100, 200 and 400 mg/kg, p.o), and Vitamin E (10 mg/kg,
p.0.) one hour after reserpine. Reserpine was administered to rats for 5 days on
every alternate day [7, 8]. Effect on locomotor activity and cognitive performance
was evaluated on day 7, 14 and 21.

2.5.1 Locomotor activity using Open Field Apparatus:

The Locomotor activity was monitored using Open field apparatus [9]. The rats
were observed in a square open field arena (68 x 68 x 45 cm3). Measurements
were made in the dark, in a ventilated, sound-attenuating room on day 7, 14 and 21
for 5 min. The locomotor activity was expressed in terms of number of squares
traversed, number of self and assisted rearing.

2.5.2 Cognitive performance using Elevated Plus Maze:

Animals were placed individually at the end of either of the open arms of the EPM
facing away from the central platform. The time taken by each animal to move
from end of open arm to either of the closed arms was recorded. This duration of
time is called as Transfer latency (TL). If the animal does not enter into any of the
enclosed arms within 90 sec, it shall be gently pushed into any of the enclosed
arms and the TL was assigned as 90 sec. Later the animal was allowed to explore
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the plus maze for 5 min after the measurement of TL and sent back to home cage.
TL was then noted on 7th, 14th and 21st day. TL measured on 1st day serves as a
parameter for acquisition (learning) while TL on 7th, 14th and 21st day indicates
retention (memory) [10].

2.6 Statistical analysis:

The mean + SEM values were calculated for each group. One-way ANOVA
followed by Dunnett’s multiple comparison tests were used for statistical analysis.
Values of p<0.05, p< 0.01, and p< 0.001 were considered statistically significant.

3. Results:

3.1 Effect of Proanthocynidins from M. nagi bark (PMN) on Locomotor
activity in reserpine treated rats:

3.1.1 Number of squares traveled:

In open field apparatus, Reserpine treatment significantly decreased number of
squares traveled by rats. Treatment with PMN (100, 200 and 400 mg/kg, p.o for 21
day) and Vitamin E (10 mg/kg p.o for 21 day) significantly increased number of
squares traveled as compared to reserpine treated group, (Fig .1).
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Fig. 1: Effect of Proanthocynidins from Myrica nagi bark (PMN) on number of
squares traveled.

All data expressed as mean = SEM at n = 5, ¥ P<0.001 compared to vehicle treated
group.

*P<0.01, **P<0.001, compared with reserpine treated group, (One-way ANOVA
followed by Dunnett’s test).

3.1.2 Self-rearing in reserpine treated rats:

In open field apparatus, Reserpine treatment significantly (P<0.001) decreased
number of self rearing in rats. Treatment with PMN (100, 200 and 400 mg/kg, p.o
for 21 day) and Vitamin E (10 mg/kg p.o for 21 day) significantly increased
number of self rearing as compared to reserpine treated group, (Fig. 2).
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Fig. 2: Effect of Proanthocynidins from Myrica nagi bark (PMN) on self-rearing in
reserpine treated rat.

All data expressed as mean £ SEM at n = 5, # P<0.001 compared to vehicle treated
group.

*P<0.05, **P<0.01, ***P<0.001, compared with reserpine treated group, (One-
way ANOVA followed by Dunnett’s test).

3.1.3 Supported rearing in reserpine treated rats:

In open field apparatus, Reserpine treatment significantly decreased number of
supported rearing in rats. Treatment with PMN (100, 200 and 400 mg/kg, p.o for
21 day) and Vitamin E (10 mg/kg p.o for 21 day) significantly increased number
of supported rearing as compared to reserpine treated group (Fig. 3).
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Fig. 3: Effect of Proanthocynidins from Myrica nagi bark (PMN) on supported
rearing in reserpine treated rat.

All data expressed as mean £ SEM at n = 5, # P<0.001 compared to vehicle treated
group.
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*P<0.05, **P<0.01, ***P<0.001, compared with reserpine treated group, (One-
way ANOVA followed by Dunnett’s test).

3.2 Effect of Proanthocynidins from M. nagi bark (PMN) on cognition in
reserpine treated rats:

In elevated plus maze, Reserpine treatment significantly decreased transfer latency
in rats. Treatment with PMN (100, 200 and 400 mg/kg, p.o for 21 day) and
Vitamin E (10 mg/kg p.o for 21 day) significantly increased transfer latency as
compared to reserpine treated group, (Fig. 4).
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Fig. 4: Effect of Proanthocynidins from Myrica nagi bark (PMN) on cognition in
reserpine treated rats

All data expressed as mean £ SEM at n = 5, # P<0.001 compared to vehicle treated
group.

*P<0.001 compared with reserpine treated group, (One-way ANOVA followed by
Dunnett’s test).

4. Discussion:

The brain and nervous system are particularly prone to free radical damage since
the membrane lipids are very rich in polyunsaturated fatty acids and certain areas
of brain are very rich in iron, which favor generation of free radicals [11, 12, 13].
The metabolism of catecholamines, such as dopamine and norepinephrine are
probably associated with free radical formation and conditions associated with
increased catecholamine metabolism may increase the free radical burden. As free
radicals are potentially toxic, they are usually inactivated or scavenged by
antioxidants before they can impose damage to lipids, proteins or nucleic acids.

Tardive dyskinesia (TD) induced by an antipsychotic compound Reserpine
[14] provides an animal model of TD that has been associated with free radical
generation and oxidative stress [15].
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Neuroleptics also act by blocking dopamine receptors [16] Such blockade
results in increased dopamine turnover [17], which in turn could conceivably lead to
an increased production of hydrogen peroxide, resulting in oxidative stress [18,19].

Reserpine blocks monoamine storage, leading to a depletion of dopamine,
norepinephrine, and serotonin. Considerable evidence indicates that low doses of
apomorphine can decrease dopaminergic transmission through relatively selective
actions on dopamine autoreceptors [20,21]. Thus, it is possible that depletion of
dopamine with reserpine treatment decreased dopamine release produced by injection
of 0.1 mg/kg apomorphine, served to produce substantial decreases in dopamine
release that led to dramatic increases in vacuous jaw movements.

In present study the phytochemical screening of proanthocynidins isolated from
M. nagi bark showed presence of flavonoids, phenolic compounds and tannins [22].
These compounds are known to possess potent antioxidant activity. Flavonoids act as
scavengers of reactive oxygen species [1]. The antioxidant activity of M. nagi extract
is confirmed by the in-vitro antioxidant methods. The antioxidant properties of PMN
could be attributed to the presence of flavonoids in it [23]. Dopamine and
noradrenaline are involved in the control of motor activity.

In open field apparatus, reserpine treatment decreases number of squares
traveled and number of self and supported rearing in rats. Treatment with PMN and
Vitamin E significantly increased number of squares traveled and number of self and
supported rearing as compared to reserpine treated group. Reserpine also increased
supported rearing compared to self-rearing. Reserpine treatment decreases Transfer
latency in rats. Treatment with PMN and Vitamin E significantly increased Transfer
latency compared to reserpine treated animals.

Conclusion:

Thus, it may be concluded that proanthocyanidin-rich fraction of M. nagi bark (PMN)
is useful in preventing reserpine-induced amnesia and damage to locomotor activity.

Conflict of interest:

Authors report no conflict of interest regarding authorship and publication of this
article.

References :

1. Haenen GR, Paquay JB, Korthouwer RE, Bast A. Peroxynitrite scavenging by
flavonoids. Biochemical and biophysical research communications. 1997 Jul
30;236(3):591-3.

2. Felter HW, Lloyd JU. King's American dispensatory. Eclectic Medical
Publications; 1898.

3. Newall CA, Anderson LA, Phillipson JD. Herbal medicines. A guide for health-
care professionals. The pharmaceutical press; 1996.

4. Duke JA. Database of phytochemical constituents of GRAS herbs and other
economic plants. CRC Press; 1992,

5. Rastogi RP, Mehrotra BN. Cokmpend. Indian Med. Plants. PID, New Delhi;
1991.

6. Harborne JB. A guide to modern techniques of plant analysis. Chapman and Hall;
1973.

4928



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 07 , 2020

Neisewander JL, Castafieda E, Davis DA. Dose-dependent differences in the
development of reserpine-induced oral dyskinesia in rats: support for a model of
tardive dyskinesia. Psychopharmacology. 1994 Sep;116(1):79-84.

Patil RA, Hiray YA, Kasture SB. Reversal of reserpine-induced orofacial
dyskinesia and catalepsy by Nardostachys jatamansi. Indian journal of
pharmacology. 2012 May;44(3):340.

Vogel HG, editor. Drug discovery and evaluation: pharmacological assays.
Springer Science & Business Media; 2002 Jun 13.

Jaiswal AK, Bhattacharya SK, Acharya SB. Anxiolytic activity of Azadirachta
indica leaf extract in rats. Indian journal of experimental biology. 1994 Jul
1;32:489.

Reddy RD, Yao JK. Free radical pathology in schizophrenia: a review.
Prostaglandins, Leukotrienes and Essential Fatty Acids. 1996 Aug 1;55(1-2):33-
43.

Cadet JL, Kahler LA. Free radical mechanisms in schizophrenia and tardive
dyskinesia. Neurosci Biobehav Rev. 1994 Winter;18(4):457-67.

Pavlovi¢ D, Tamburi¢ V, Stojanovi¢ I, Koci¢ G, Jevtovic T, Pordevi¢c V.
Oxidative stress as marker of positive symptoms in schizophrenia. Facta Univ.
2002;9:157-61.

Uhrbrand L, Faurbye A. Reversible and irreversible dyskinesia after treatment
with perphenazine, chlorpromazine, reserpine and electroconvulsive therapy.
Psychopharmacologia. 1960 Sep;1(5):408-18.

Balijepalli S, Kenchappa RS, Boyd MR, Ravindranath V. Protein thiol oxidation
by haloperidol results in inhibition of mitochondrial complex I in brain regions:
comparison with atypical antipsychotics. Neurochemistry international. 2001 Apr
1;38(5):425-35.

Creese |, Burt DR, Snyder SH. Dopamine receptor binding predicts clinical and
pharmacological potencies of antischizophrenic drugs. Science. 1976 Apr
30;192(4238):481-3.

See RE, Chapman MA. Cholinergic modulation of oral activity in drug-naive and
chronic haloperidol-treated rats. Pharmacology Biochemistry and Behavior. 1991
May 1;39(1):49-54.

Cohen G, Spina MB. Hydrogen Peroxide Production in Dopamine Neurons:
Implications for Understanding Parkinson’s Disease. InProgress in Parkinson
research 1988 (pp. 119-126). Springer, Boston, MA.

Elkashef AM, Wyatt RJ. Tardive dyskinesia: possible involvement of free
radicals and treatment with vitamin E. Schizophrenia bulletin. 1999 Jan
1;25(4):731-40.

Carlsson A. Chemical neurotransmission and mental function: pharmacological
aspects. In Chemical neurotransmission 75 years 1981 (pp. 527-540). Academic
Press London.

Gianutsos G, Moore KE. Differential behavioral and biochemical effects of four
dopaminergic agonists. Psychopharmacology. 1980 May;68(2):139-46.

Syed S. Phytochemical studies on medicinal plants Portlaca oleracea linn. and
Myrica nagi thunb (Doctoral dissertation, University of Karachi).

Patil RA, Salade PA. Protective effect of proanthocynidins from M. nagi bark
(PMN) on reserpine-induced orofacial dyskinesia in experimental animals.
Journal of advanced scientific research. 2021; Suppl 2,12 (1):195-203.

4929



