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Introduction

Depression is a common and serious psychiatric disorder that is a major contributor to the global burden of disease. According
to the World Health Organisation, an estimated 322 million people worldwide suffer from depression ™. It has been reported
that reactive oxygen species (ROS) and nitrogen species play an important part in the pathogenesis of depression by regulating
the levels and activity of noradrenaline (norepinephrine), serotonin, dopamine and glutamate, the principal neurotransmitters
involved in the neurobiology of depression [?. Several classes of antidepressant drugs (i.e. tricyclic antidepressants, selective
serotonin reuptake inhibitors, selective reversible inhibitors of monoamine oxidase A, and specific serotonin—norepinephrine
reuptake inhibitors) are used currently to treat depression However, a high number of side effects (e.g. sexual dysfunction) have
been reported with these drugs and there is a need to discover an effective alternative treatment for depression that is better
tolerated 1. A variety of medicinal plants are used as antidepressants in traditional medicine  and/or contain some chemical
constituents that have already demonstrated antidepressant activity 1. Spathodea campanulata Beauv. (Bignoniaceae), known
as the African tulip tree, is native to Africa but commonly distributed throughout South America, the Caribbean and the Pacific
Isles [, Traditionally, S. campanulata is useful for the treatment of fever, dysentery, constipation, malaria, diabetes and skin
diseases ["). The species is reported to contain some iridoids, flavonoids, tannins, saponins, alkaloids, terpenoids and steroids
101, Previous reports have suggested that phytochemicals like iridoids, flavonoids, alkaloids and tannins have antidepressant
activity 1212, To the best of our knowledge, the antidepressant activity of S. campanulata and its constituents as yet to be
evaluated. The present study was performed to evaluate the antidepressant activity of S. campanulata flowers in different mice
models.
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Materials and Methods

Plant collection and identification

Spathodea campanulata flowers were collected in - Ranga
Reddy District & Hyderabad, Telangana, India in the month
of July and August 2022. The plant was identified and
authenticated by Dr. Madhava Chetty, Assistant Professor,
Department of Botany, Sri Venkateshwara academia,
Tirupathi, Andhra Pradesh, India, where a voucher specimen
number (SJCBOT 1566/2022) has been deposited.

Extraction of plant material

The flowers were air dried in the shade for 10-15 days and
the dried material (246 g) was ground to a fine powder and
stored in air tight bottles. Extraction was performed by
maceration at room temperature with petroleum ether at
temp. of 60-80°C, chloroform, ethyl acetate and then
methanol (10% w/v) for 72 h with intermittent shaking.
Following filtration, the extracts were concentrated under
reduced pressure at < 40 °C and were stored in desiccators.

Preliminary phytochemical investigation

Extracts were screened for presence of flavonoids, tannins,
saponins, alkaloids, terpenoids and steroids using standard
methods [*3-2],

Experimental Animals

Entire animal study was executed according to CPCSEA
guidelines & NIH Publications no. 8023, revised on 1978).
Every procedure carried in the study was authorized by IAEC
& CPCSEA committee (Ref no PBRI/IAEC/PN-15014)
study. 28-35g wt of swiss albino mice of either sex were
selected for the present study. Four mice per cage were
sheltered at conventional laboratory conditions of
temperature (25 + 2 0C) with 45-55% of RH (relative
humidity) and light/dark cycle of 12/12 hour. Sterile husk
paddy was used as bedding material. Standard pellets (golden
feeds, New Delhi, India) were used as standard diet with the
availability of water ad libitum in a firmly strict hygienic
condition. Pellets were withdrawn (but not water) 4 h prior to
administration of extracts and/or drug till completion of
experiment on the day. Animal were transferred 1h prior to
experimental room for adaptation.

The ethyl acetate and methanolic extracts were selected and
further undergo acute toxicity studies and antidepressant
activity.

Acute Oral Toxicity Studies (as per OECD 423 guidelines)
The acute oral toxicity was performed in albino mice. Four
dose levels (5, 50, 500, 1000, 2000 mg/kg) were selected for
acute oral toxicity. As per annexure 2a of OECD 423
guidelines, following methodologies were adopted [6-18}

Behavioral study

Forced swim test (FST)

The FST was developed to investigate the potency of
antidepressant drugs in rodents. The mice were casually
selected and further divided into 6 groups; each group had 6
mice (%24,

Group 1: Administered vehicle

Group 2: Administered impiramine at dose of 10 mg/kg oral

www.allmultidisciplinaryjournal.com

Group 3: Administered EASC at dose of 200 mg/kg oral
Group 4: Administered EASC at dose of 400 mg/kg oral
Group 5: Administered MESC at dose of 200 mg/kg oral
Group 6: Administered MESC at dose of 400 mg/kg oral
(EASC: Ethyl acetate extract of S. Campanulata; MESC:
Methanolic extract of S. Campanulata)

The animals were placed in a barrel shaped compartment
filled with water where most of the creatures attempt to
escape by effective swimming. When the animal quit
swimming and floats on the surface of the water it will be
considered to have “surrendered” and attributed like human
depression behaviour.

Tail suspension test (TST)

The assessment of potential antidepressants was done by
TST. The mice were casually selected & further divided into
6 groups; each group contained 6 mice:

Group 1: Administered vehicle

Group 2: Administered impiramine at dose of 10 mg/kg oral
Group 3: Administered EASC at dose of 200 mg/kg oral
Group 4: Administered EASC at dose of 400 mg/kg oral
Group 5: Administered MESC at dose of 200 mg/kg oral
Group 6: Administered MESC at dose of 400 mg/kg oral

Above 58 cm from the floor the mice was being hanged
distinctly with the help of sticky tape that was around 1
centimeter from the tip of the tail. The duration for the
immobility displayed by the mice was noted over the period

of 6 minutes and the initial 2 min of immobility was discarded
[22-24]

Evaluation of antidepressant activity

Lithium induced head twitches in mice

The mice were selected casually and divided into 4 groups,
each group had 6 mice:

Group 1: Administered vehicle

Group 2: Administered imipramine at dose of 10mg/kg oral
Group 3: Administered MESC at dose of 200 mg/kg oral
Group 4: Administered MESC at dose of 400 mg/kg oral

The mice were treated with imipramine at dose of 10mg/kg
ip at beginning of the study. After administration of

imipramine, the frequency of head twitches was counted for
1 hr 25261,

Haloperidol induced catalepsy in mice

The mice were separated into 4 groups; each group had 6
mice:

Group 1: Administered vehicle

Group 2: Administered imipramine at dose of 10 mg/kg oral
Group 3: Administered MESC at dose of 200 mg/kg oral
Group 4: Administered MESC at dose of 400 mg/kg oral

The process was used to measure the time during which the
mice maintained its forced position with both of its front
appendages which were extended and resting on 4.5 cm high
glass bar (0.9 cm diameter). After the administration of
haloperidol, duration of catalepsy (measured in seconds) was
accounted at 30min, 60min, 90min, 120min using bar test 271,
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Open Field Test

The mice were selected randomly and separated into 4
groups; each group contained 6 mice:

Group 1: Administered vehicle

Group 2: Administered chlorpromazine at dose of 2 mg/kg
oral

Group 3: Administered MESC at dose of 200 mg/kg oral
Group 4: Administered MESC at dose of 400 mg/kg oral

To determine the efficacy of MESC on the locomotor
activity, mice were explored in wooden box. The mice were
placed in 40-60 centimeter of wooden box & its floor was
partitioned into twelve squares. The investigation was
preceded for 6 min and the frequency of locomotion
displayed by the mice was observed [28 291,

Statistical evaluations

The results were indicated as mean + SEM. Measurable
variability between groups was expressed using Dunet's test
by ANOVA. Significant value i.e. P < 0.05 was contemplated
as factually critical.

Result

Phytochemical Screening of S. campanulata

Preliminary investigation of phytochemicals from S.
campanulata flower extracts uncovered the presence of
flavonoids, tannins, phenolics, alkaloids, glycosides, fats,
proteins, saponin and starches in various plant extracts.

Acute Oral Toxicity Studies (OECD 423)

The EASC and MESC were administered orally at different
doses (5 - 2000 mg/kg) to the albino mice. After
administration of extract no lethality was seen. The extracts
upto the dose of 2000 mg/kg body weight were found for use.
However, at 2000 mg/kg few animals showed symptoms of
somnolence and fatigue. 200mg/kg and 400 mg/kg doses of
extracts were used for the screening of antidepressant
activity.

Assessment of Antidepressant Activity

FSTand TST

The behavioral score of immobility in control, standard and
extract-treated groups has been depicted in [Fig. 1]. In both
FST and TST, the mice treated with MESC showed
significant (p<0.001) reduction in immobility period in dose
dependent manner when compared to control group
(204.66£7.04 in FST, 231.33+ 11.31 in TST). MESC
demonstrated antidepressant potential (152.66 + 9.47 at
200mg/kg and 120+ 9.50 at 400 mg /kg) in FST and (168.66
+16.39 at 200 mg/kg and 132.00 + 15.30 at 400 mg/kg) in
TST assays respectively and thus it was selected for further
study. While, the animals treated with EASC also showed
reduction in immobility period at the both the doses (200
mg/kg and 400 mg/kg body weight) when compared to
control group. Behavioral score of immobility in control,
standard and extract-treated groups has been depicted in
Table 1.
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Table 1: Efficacy of Extracts on Immobility Period Displayed by
the Mice in FST and TST Assay

Immobility
Treatment FST ST

Vehicle 204.66 +7.04 231.33+11.44
Impiramine (10mg/kg) | 95.16 + 9.08* 115.83 +10.94*

EASC (200mg/kg) 187.33 +8.28 213.33 £9.62

EASC (400mg/kg) 180.83 + 8.47 201.66 +11.82
MESC (200mg/kg) | 152.66 * 9.47* 168.66 + 16.39*
MESC (400mg/kg) | 120.00 + .50* 132. 00 + 15.03*

Values are expressed as mean + SEM, *p < 0.05 compared to vehicle

250
200

Halllln -

Fig 1: FST and TST assay

o

Lithium Induced Head Twitches in Mice

The findings of head-twitches responses after treatment with
extract and standard drug are demonstrated in Table 2.The
mice treated with MESC at a dose 0f200 mg/kg and 400
mg/kg significantly reduced the head twitches as compared
to vehicle group mice. A marked decrease in head twitches
was shown by imipramine at a dose ofl0Omg/kg when
compared with vehicle group mice.

Table 2: Efficacy of extract on lithium induced head twitches

Treatment Head Twitches
Vehicle 26.66+2.16
Imipramine-10 mg/kg 4.66+1.21*
MESC(200mg/kg) 13.66+1.36*
MESC(400mg/kg) 8.83+1.47*

Values are expressed as mean + SEM, *p < 0.05 compared to vehicle

Fig 2: Lithium induced head twitches
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Haloperidol Induced Catalepsy in Mice

The mice treated with haloperidol produces peak of catalepsy
at 120 minutes. The mice treated with MESC caused effective
reduction in catalepsy at a dose of 200 mg/kg and 400 mg/kg
when compared with vehicle group. Likewise, the mice
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treated with imipramine at dose of 30 mg/kg have also
demonstrated significant decrease in catalepsy as shown in
table 3. These finding clearly indicates antidepressant
potential of test extract in mice.

Table 3: Effect of Extract on Haloperidol-Induced Catalepsy

Treatment _ Du_ration of catal_epsy at differen_t timeinterval . .

30 min 60 min 90 min 120 min 150 min 180 min

Vehicle 82.83+ 129.16+ 203.16% 210.16+ 195.66+ 186.50+

12.155 15.967 19.853 11.513 11.483 12.708

Imipramine 25.50+ 50.00+ 33.50+ 28.00+ 20.83x 14.33+

(10 mg/kg) 4.847* 7.099* 5.890* 5.403* 5.845* 6.439*

MESC 47.33+ 83.50+ 74.00+ 64.00+ 56.16+ 49.33+

(200mg/kg) 7.146* 7.739* 5.477* 5.366* 5.528* 5.715*

MESC 35.50+ 67.66% 47.66x 40.16% 33.50+ 26.66x

(400mg/kg) 7.092* 11.165* 8.286* 7.678*% 7.713* 7.420*

Values are expressed as mean + SEM, *p < 0.05 compared to vehicle
250 albino mice. Being rich in flavonoids and polyphenols,
200 MESC was selected for the evaluation of antidepressant
150 m 20 min activity using some robust models like TST, FST, lithium
100 =60 min induced head twitches, haloperidol induced catalepsy, open
. 90 min field model.

50 ‘_- i_l h 120 min The FST and TST are social depression tests which are used
0 - ‘ ‘ ‘ - ‘ ‘ ' @150 min for the estimation of antidepressant drugs. Characteristic
& 3® & 3@ o150 behavior scored by the rodents in both models including
¥ S y 3 o immobility reflects behavioral state of despair 9. Th
Ry v o 180 min X y h pair " €
&@“ & « animals treated with MESC at a dose of 200 & 400 mg/kg
& decreased immobility period as compared with the vehicle

Fig 3: Haloperidol-Induced Catalepsy

Open Field Test

The prominent elevation in locomotors activity was observed
after the oral administration of MESC at a dose of 200mg/kg
(13.83+ 1.83) and 400mg/kg (17.66+2.42) in mice as
compared to control group (3.16+1.21). The imipramine
treated group produced a significant (p<0.001) increase in
locomotor activity as depicted in (Fig. 3).

Table 4: Effect of Extract on Locomotor Activity

Treatment Activity count
Vehicle 17.16+4.26
Imipramine-10mg/kg 1.33+1.21*
MESC(200mg/kg) 13.83+1.83*
MESC(400mg/kg) 17.66+2.42*

Values are expressed as mean £ SEM, *p < 0.05 compared to vehicle
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Fig 4: Locomotor Activity

In this present investigation, the antidepressant activity of
orally administered EASC and MESC was evaluated in

group. While EASC failed to decrease immobility period in
animals. The findings suggested that MESC produced
significant antidepressant activity when evaluated in FST and
TST. Thus for further investigations, MESC was being
selected.

In FST and TST, antidepressants can be recognized from
stimulants, since stimulants cause marked motor stimulation,
rather than antidepressants, which do not *¥. The MESC was
screened for the locomotion counts to avoid the excitatory or
inhibitory stimulus so as to decide whether MESC holds a
stimulant like antidepressant activity. The noticeable
decrease in locomotor activity was observed after the
administration of MESC. The locomotor activity clearly
indicated the antidepressant potential of MESC on the
immobility time displayed by the rodents in FST and TST.
Serotonergic neurotransmission in CNS is involved in the
treatment of depression. The animals and the patients
experiences stress and depression have decrease level of 5-
HT and 5- HIAA (the major metabolite of 5-HT) in brain,
thus exhibit dysfunctioning of serotonergic system (2, The
results of lithium induced head twitches demonstrated that
the mice treated with MESC at a dose of 200 mg/kg and 400
mg/kg and imipramine at dose of 30 mg/kg significantly
decreased the head twitches as compared with the vehicle
group. These findings suggested the prompt serotonergic
activation of extract treated mice in 5-HTP-induced head-
twitches test. Catalepsy is characterized by the failure to
correct an abnormal posture. The inhibitory activity of the
neuroleptics in the nigrostriatal dopaminergic system is said
to instigate catalepsy [® and the cataleptic behaviour is
suppressed by the antidepressants which was clearly reflected
in our findings.

The result of haloperidol-induced catalepsy revealed that the
mice treated with MESC demonstrated significant reduction
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in duration of catalepsy at 120 minutes compared to the
vehicle group. The lower cataleptic score induced by
haloperidol indicated higher antidepressant activity. The
cataleptic score of mice group treated with extract was lower
than that of vehicle group, which signifies the antidepressant
activity of S. campanulata.

Discussion

Depression is a neurological disorder that prompts changes in
mind-set, considerations, behaviour, and physical wellbeing.
It is accounted that 21% of the worldwide population
suffering from depression. Sadness can occur at any age from
adolescence to older life. It is estimated that more than 20%
of the grown-up population experiences these problems
sometime in their lifetime. The WHO expects that depression
will turn into the second driving reason for sudden passing or
inability everywhere throughout the world till 2020. At
present, currently available medications used for the
treatment of depression are costly and are associated with
various symptoms including increase in body weight,
cardiovascular lethality and sexual dysfunction etc. There is
a necessity for utilization of herbal drugs in the effective
treatment of depression because of easy accessibility and
affordability.

Subsequently, alternative treatment for depression is
frequently looked by medicinal services experts. Presently
the demands for natural products have been increased for the
effective management of depression because of lesser
symptoms, simple accessibility and lower cost. It has been
reported that various herbal plant extracts demonstrated
prominent antidepressant activity due to the presence of rich
antioxidants and flavonoids. The flavonoids have been
accounted for their neuroprotective effects as they decrease
the oxidative stress in CNS.

On the basis of literature and traditional of uses of S.
campanulata flowers, an effort has been made to establish the
scientific validity to investigate antidepressant activity.
Phytochemical tests were performed to investigate the
existence of various classes of secondary metabolites which
are responsible for imparting pharmacological activity.

The findings from phytochemical screening of S.
campanulata flowers depicted the presence of polyphenols in
all extracts, while flavonoids were present in CESC, EASC
and MESC.

After the administration of EASC and MESC no lethality was
observed. The results of antidepressant activity in FST and
TST revealed the significant antidepressant potential by
MESC. Therefore MESC was selected for further
evaluations. The mice treated with MESC potentially reduced
the head twitches as compared to vehicle group mice. The
mice treated with MESC also showed a significant decrease
in term of catalepsy compared with vehicle group. Moreover
a marked increase was observed in locomotor activity of rats
after the administration of MESC. The lower cataleptic score
and locomotor activity of mice treated with extract signifies
the antidepressant potential of S. campanulata flower.
Findings of the animal behavioral studies revealed that
MESC has the most effective antidepressant.
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Conclusion

The flower of S. campanulata is rich in flavonoids and
polyphenolic has been found effective against various
pharmacological activities. The MESC demonstrated
significant antidepressant activity in albino mice. The present
study confirmed the antidepressant activity S. campanulata
flower, yet further studies are required to elucidate its
mechanism of action. Hence it would be a wide opportunity
for the researchers in future.

References

1. Depression and Other Common Mental Disorders:
Global Health Estimates. Geneva: World Health
Organization; 2017.

2. Scapagnini G, Davinelli S, Drago F, De Lorenzo A,
Oriani G. Antioxidants as antidepressants. CNS Drugs.
2012;26(6):477-90.

3. Pacher P, Kecskemeti V. Trends in the development of
new antidepressants. Is there a light at the end of the
tunnel? Current Medicinal Chemistry. 2004;11(7):925-
43.

4. Liu L, Liu C, Wang Y, Wang P, Li Y, Li B. Herbal
medicine for anxiety, depression and insomnia. Current
Neuropharmacology. 2015;13(4):481-93.

5. Lee G, Bae H. Therapeutic effects of phytochemicals and
medicinal herbs on depression. BioMed Research
International. 2017;2017:6596241.

6. Labrada R, Medina AD. The invasiveness of the African
tulip tree, Spathodea campanulata Beauv. Biodiversity.
2009;10(2-3):79-82.

7. Babu AVB, Antony VT, Binu T. Ethno-pharmacological
potentialities of some ornamental plants in the family
Bignoniaceae. Journal of Medicinal Plants Studies.
2015;3(5):135-40.

8. Choudhury S, Datta S, Talukdar AD, Choudhury MD.
Phytochemistry of the family Bignoniaceae - A review.
Assam University Journal of Science and Technology.
2011;7(1):145-50.

9. Boniface PK. Advances on ethnomedicinal uses,
phytochemistry, and pharmacology of Spathodea
campanulata P. Beauv. EC Pharmacology and
Toxicology. 2017;5:51-62.

10. Vastrad JV, Goudar G. Evaluation of phenolic
compounds and development of chromatographic
profiles in Spathodea campanulata inflorescence by
HPTLC. Asian Journal of Chemistry. 2016;28(3):497-
500.

11. Bahramsoltani R, Farzaei MH, Farahani MS, Rahimi R.
Phytochemical constituents as future antidepressants: a
comprehensive review. Reviews in the Neurosciences.
2015;26(6):699-719.

12. Wang L, Sun 'Y, Zhao T, Li Y, Zhao X, Zhang L, et al.
Antidepressant effects and mechanisms of the total
iridoids of Valeriana jatamansi on the brain-gut axis.
Planta Medica. 2020;86(3):172-9.

13. Choudhury S, Datta S, Talukdar AD, Choudhury MD.
Phytochemistry of the family Bignoniaceae - A review.
Assam University Journal of Science and Technology.
2011;7(1):145-50.

379|Page



International Journal of Multidisciplinary Research and Growth Evaluation

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

Faujdar S, Sati B, Sharma S, Pathak AK, Paliwal SK.
Phytochemical evaluation and anti-hemorrhoidal
activity of bark of Acacia ferruginea DC. Journal of
Traditional and Complementary Medicine.
2019;9(2):85-9.

Soni V, Jha AK, Dwivedi J, Soni P. Qualitative and
quantitative determination of phytoconstituents in some
antifertility herbs. Indian Journal of Pharmaceutical
Sciences. 2018;80(01):79-84.

Organisation  for Economic  Cooperation and
Development (OECD). Guidelines for the Testing of
Chemicals/Section 4: Health Effects. Test No. 423,
Acute Oral Toxicity - Acute Toxic Class Method. Paris:
OECD; 2002.

Birger C, Fischer DR, Cordenunzzi DA, Batschauer de
Borba AP, Filho VC, Soares dos Santos AR. Acute and
subacute toxicity of the hydroalcoholic extract from
Wedelia paludosa (Acmela brasiliensis) in mice. Journal
of Pharmacy and Pharmaceutical  Sciences.
2005;8(2):370-3.

Arthur FKN, Woode E, Terlabi EO, Larbie C. Evaluation
of acute and subchronic toxicity of Annona muricata
(Linn.) aqueous extract in animals. European Journal of
Experimental Biology. 2011;1(4):115-24.

Liao JC, Tsai JC, Liu CY, Huang HC, Wu LY, Peng WH.
Antidepressant-like activity of turmerone in behavioral
despair test in mice. BMC Complementary and
Alternative Medicine. 2013;13:299.

Steru L, Chermat R, Thierry B, Simon P. The tail
suspension test: a new method for screening antidepressants
in mice. Psychopharmacology. 1985;85:367-70.

Porsolt RD, Bertin A, Jalfre M. Behavioral despair in
mice: a primary screening test for antidepressants.
Archives Internationales de Pharmacodynamie et de
Thérapie. 1977;229:327-36.

Mathew J, Suryavanshi S, Paul N. Study of the
behavioral, analgesic and some other neuropharmacological
activities of Centaurium erythraea extract. Journal of
Innovations in Pharmaceutical and Biological Sciences.
2016;3(4):1115-24.

Zomkowski AD, Santos AR, Rodrigues AL.
Involvement of opioid system in the agmatine
antidepressant-like effect in the forced swimming test.
Neuroscience Letters. 2005;381:279-83.

Zhou D, Jin H, Lin HB, Yang XM, Cheng YF, Deng FJ,
et al. Antidepressant effect of the extracts from Fructus
Akebiae. Pharmacology Biochemistry and Behavior.
2010;94:488-95.

Maes M, Yirmyia R, Noraberg J, Brene S, Hibbeln J,
Perini G. The inflammatory and neurodegenerative
(I&ND) hypothesis of depression: leads for future
research and new drug developments in depression.
Metabolic Brain Disease. 2009;24(1):27-53.

Steru L, Chermat R, Thierry B, Simon P. The tail
suspension test: a new method for screening antidepressants
in mice. Psychopharmacology. 1985;85:367-70.

Duarte FS, Lach G, Martins PRC, Romeiro GA, Lima
TCM. Evidence for the involvement of the
monoaminergic system in the antidepressant-like action
of 2,4-amine derivatives of 10,11-dihydro-5H-dibenzo
[a,d] cycloheptane in mice evaluated in the tail
suspension test. Progress in Neuro-Psychopharmacology
and Biological Psychiatry. 2008;32:368-74.

Katz RJ, Roth KA, Carroll BJ. Acute and chronic stress

29.

30.

31.

32.

33.

www.allmultidisciplinaryjournal.com

effects on open field activity in the rat: implications for
a model of depression. Neuroscience and Biobehavioral
Reviews. 1981;5:247-51.

Machado DG, Kaster MP, Binfaré RW, et al.
Antidepressant-like effect of the extract from leaves of
Schinus molle L. in mice: evidence for the involvement
of the monoaminergic system. Progress in Neuro-
Psychopharmacology and Biological Psychiatry.
2007;31(2):421-8.

Liao JC, Tsai JC, Liu CY, Huang HC, Wu LY.
Antidepressant-like activity of turmerone in behavioral
despair tests in mice. BMC Complementary and
Alternative Medicine. 2013;13:299.

An L. Role for serotonin in the antidepressant-like effect
of a flavonoid extract of Xiaobuxin-Tang. Pharmacology
Biochemistry and Behavior. 2008;90:342-7.

Willner P. Animal models as stimulations of depression.
Trends in Pharmacological Sciences. 1991;12:131-7.
Milind P, Renu K. Behavioral models of psychosis.
International Journal of Pharmacy. 2013;4(7):26-30.

380|Page



