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ABSTRACT

Present study investigated the anti-depressant effects of polyherbal extract of Hibiscus Rosa
sinesis flower and Carica papaya leaf in wistar albino rats. The plant material was extracted in a
soxhlet apparatus using ethanol as solvent. Preliminary phytochemical screening and thin layer
chromatographic analysis was done. Wistar albino rats were selected for experimental study.
Imipramine 15mg/kg was used as standard drug for the study. Animals were divided into five
groups. For evaluation of anti-depressant effect, tail suspension test and forced swim test method
used. HRSCP extract at 400mg/kg was significantly reduced immobility time of animals
(P<0.05) at day 1%t and Day 14" in forced swimming test. Animal treated with HRSCP extract at
200mg/kg significantly reduced immobility time at Day 14™ in Tail suspension model (P<0.01)
as compared to other group. The present study concluded that, polyherbal extract of Hibiscus
Rosa sinesis flower and Carica papaya leaf (HRSCP) at dose dependent manner significantly
reduced immobility of animals in tail suspension and forced swim test models and produced anti-
depressant effects.

According to the findings, Hibiscus Rosa sinensis flower and Carica papaya leaf extract show
promise as an adjunct or alternative therapy for depression, maybe providing a low-cost, all-
natural option.

involves in activity. About 280 million people (3.8%
population) of the world affected from depressive

Plants are the essential needs for our life, either for
fulfill oxygen requirements or nutritional requirements.
Since past decades plants are used as commercial
source  of nutrition, medicines and  daily
requirements[1]. The intricate network of the nervous
system enables interaction between an organism and its
surroundings. Central nervous system controls functions
such as speech, thinking, memory, recognitions
movement of skeletal muscle, and involuntary functions
such as cardiac function, and controls heart rate,
breathing, digestion and endocrine functions etc.[2].
Depression is a common mental condition,
characterized by elevated mood and change in behavior,
social isolation and loss of interest for long periods
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disorder[3, 4].

Hibiscus Rosa sinensis, also known as “Gurhal” is a
native plant of India belonging to Malvaceae family [5].
Carica Papaya, commonly known as Papaya, is a semi
wood, tropical fruit plant belonging to Caricaceae
family[6]. Both of plants having various active
phytoconstituents which having different
pharmacological activities such as anti-inflammatory,
anti-oxidant, anti-depressant etc[7]. Hibiscus Rosa
sinesis flower and Carica Papaya leafs is the plant parts
which are utilized since long time ago as alternatives to
treat various diseases [8, 9].
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Materials and Methods
Collection and Authentication of Plant

The plant materials were collected from the local area
of Prayagraj, Uttar Pradesh in January 2024. H. Rosa
sinesis and Carica papaya, both plants were
authenticated at the regional office of Botanical Survey
of India, Prayagraj Uttar Pradesh. The plant materials
were dried in shade and stored in a paper bag for further
used. After submission of both Plant specimen at
Botanical Survey of India authentication was done with
reference number.....

Chemical and Reagents

All the chemicals and reagents used in the current study
were procured from Loba Chemicals Pvt. Ltd. All
chemicals employed in the study were analytical grade.
The standard drug Hydrocortisone sodium succinate
and Imipramine was obtained from  Abott
Pharmaceuticals as a gift sample.

Animals

Healthy wistar Albino rats of either sex (male or
female) weight about (150-180gm) were selected for
experimental procedures. The animals were kept in a
12:12 light: dark cycle with a temperature of 22+2 °C
and a relative humidity of 45-55%. The feed pellets and
tap water were available to the animals at the time of
housing and till experiments.

Physicochemical Evaluation

Plant materials were separately grounded coarsely in a
mechanical grinder and after that, materials were
subjected for physicochemical parameters such as ash
value, total ash, acid insoluble ash, water soluble ash,
moisture  content and extractive values For
determination of purity of crude drug [10].

Preparation of Extract

Both plant materials were grounded coarsely and
extracted in a soxhlet apparatus with 95% ethanol used
as solvent at 45+5°C. After extraction the solvent had
been evaporated in a rotary evaporator at 40-45°C. The
semisolid mass was obtained after evaporation of
solvent at waterbath and stored in a tightly closed
container for later use. The extractive value and
percentage yield was calculated [10].
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Preliminary Phytochemical Investigation

For identification of various active secondary
metabolites both of plant extract were studied for
various phytochemical tests such as alkaloids,
flavonoids, tannins, saponins, sterols etc was performed
[11, 12].

Thin Layer Chromatographic Analysis

A TLC plate of 2.5x7.5cm? with Silica Gel-G F254 was
used for chromatographic analysis of sample. The
sample was spotted 1 cm above from the edge of TLC
plate. The mobile phase consist of Methanol:
Chloroform: water (10: 20:10) is used for running
sample along with solvent system. After running
solvent to 90% of TLC plate was air dried and observed
under UV light at 254nm and 365nm for detection of
spots [13].

Grouping of Animals

Total 30 animals were used in the present study. All the
animals were acclimatized for seven days before
experiments and after that divided into eight groups
(n=6). Animals were kept under laboratory condition
22+2°C with standard food pallet and water ad libitum
till completion of experiments with 12 hours light/dark
cycle. Animals were divided into five groups; Normal
control, Disease control, Standard and two test groups
respectively. Each group consists of six animals. All the
experimental procedure was performed according to
CPCSEA  guidelines  with  approval  number-
CPCSEA/SIP/006.

Acute Oral Toxicity Study

To assessment of safety profile of extract LD50, acute
oral toxicity study was done according to the guidelines
demonstrated by OECD 425. Six healthy rats were
selected and HRSCP extract at 200mg/kg and 400mg/kg
administered orally. Animals were observed for first 24
hours for any toxicity and any psychological symptoms
and further for seven days. Observation of mortality of
animals was assessed for seven days [14].

Experimental Procedure
Forced Swimming Test (FST)

The forced swimming test was used to describe
behavioral activity of animals and method described by
Porsolt et al.,1977 with minor modification. Rats were
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acclimatized for 1 hour before experiments to
laboratory condition. Rats were forced to swimming
into a glass cylinder (20cm height and 14cm diameter)
filled with water with temperature not exceeding 24+1.
One day before trial, animals were trained individually
for swimming in the glass cylinder to get familiar with
experiment and this was called test session. At the day
of experiment, animals were received treatment and
after 30 minutes placed individually into water
container for six minutes for swimming. The swimming
time of each rat was recorded. The length of time the
mice remained immobile during the final four minutes
was noted. On the first, seventh, and fourtenth days of
treatment, actual test recordings were made. After six
minutes rats were removed from the cylinder and placed
into cage[15].

Tail Suspension Test (TST)

Tail suspension test were carried out by methods
described by  Aslam  (2016) with  minor
modification[16]. After 1 hour of received respective
treatments for all groups, animals were subjected for
experiments. Rats were acclimatized for 1 hour before
experiment to laboratory conditions. This test involved
hanging each group of animals from a string that was 58
cm above the table surface and supported by a metal
stand. An adhesive tape was placed 1 cm from the tip of
each animal's tail. Over the course of a 5-minute
observation session, the mice's mobility and immobility
were timed for the final four minutes. When mice hang
still and passively, they are said to be immobile. Every
test animal was kept both visibly and aurally apart from

the other animals during the trial. When mice hang still
and passively, they are said to be immobile. On days 1,
7, and 14 of treatments, readings were taken [17].

Histopathological Study

At last day of experiments, all animals were sacrificed
under light chloroform anesthesia and brain of all
animals was dissected out carefully with the help of
scalpel and surgical blades. Brain of animals were
preserved in 10% formalin buffer and a thin 0.5x0.5¢cm
diameter of brain tissue slide were prepared and stained
with hematoxylin and eosin dye solution and observed
under light microscope with different magnifications
[18].

Statistical Analysis

All the data obtained for different experiments were
expressed as Meant SEM  (standard error of mean).
Data were analyzed by one way analysis of variance
(ANOVA) followed by Tukey’s multiple comparison
tests for difference among different groups. Data was
considered as significant when P<0.05.

Results
Physicochemical Analysis

Powdered crude drug material of H. Rosa sinesis and
Carica papaya leaf was evaluated for different
physicochemical analysis. The result obtained from
physicochemical analysis listed below (Table-8).

S. No. Parameter Result (Yow/w)
H. Rosa sinesis (flower) | Carica Papaya (Leaf)
1 Total Ash 8.64+0.1 3.22+0.7
2 Water soluble Ash 4.22+0.3 4.67.1610.1
3 Acid insoluble Ash 2.14+0.2 3.64+0.4
4 Moisture content 6.54+0.1 5.90+0.4
5 Extractive Value 12.60 13.66

Table-1: Physicochemical Analysis of crude drug powder.
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Preliminary Phytochemical Analysis after evaporation and the % yield was found to 12.6%
and 13.66% respectively. The extract of H. Rosa sinesis
and Carica papaya had been utilized for determination
of different bioactive components of plant. The data
obtained from preliminary phytochemical investigation
was listed in (Table-2).

Powdered materials of both plant was extracted
individually with 95% ethanol in a soxhlet apparatus
after that, reddish brown colored (H. Rosa sinesis) and
greenish black (C. papaya) semisolid mass was obtained

S. Phytochemical Result
No. Type of Test H. Rosa Carica
sinesis Papaya
Wagner test + +
1 Alkaloids Mayer’s test - +
2 Glycosides Killer-killiani test + -
3 Tannins Fecls test + +
4 Saponins Foam test + -
Lead acetate test - +
5 Flavonoids Shinoda test + +
6 Phenolics Fecls + +
Salkowaski test - -
7 Sterols Lieberman - -
Burchard test

Table-2: Preliminary Phytochemical Analysis.

Thin Layer Chromatography 1) for the identification of bioactive constituents present
in plant.

Both of plant H. Rosa sinesis and Carica Papaya extract
was performed for thin layer chromatography (Figure-

T

H. Rosa sinesis Carica papaya

Figure-1: TLC Analysis of Plant extract.
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The Rf values obtained from TLC study mentioned in
(Table-3). The data obtained from study was compared
to previous standard literature and suggested that, both
of the plant consist of Alkaloids, Tannins, flavonoids

and Phenolic compounds while H. Rosa sinesis having
additional glycosides and saponins present. These
phytoconstituents possess different pharmacological
activity and may have Anti-depressant activity.

Result (Rf Values)

Carica papaya

0.18

0.34

0.51

S. No.
H. Rosa sinesis
1 0.22
2 0.46
3 0.83
4 0.94

0.87

Table-3: Rf values obtained from TLC analysis of extract.

Acute Oral Toxicity Study

Acute oral toxicity of HRSCP extract was done in
accordance with OECD guidelines and found that,
HRSCP extract at 200 and 400mg/kg was found to safe
and there is no mortality was seen during the toxicity
study.

Anti-Depressant Activity
Forced Swimming Test

Anti-depressant effects of flower of Hibiscus Rosa
sinesis and Carica papaya leaf (HRCP) extract against
forced swimming test was done and data obtained from

animal experiments was listed in Table-11. The data
obtained from animal study of forced swimming test
suggested that, at Day 1, normal saline treated group
shows 169.2+11.11, Imipramine 100mg/kg treated
animals shows 176 + 4.54, HRSCP extract 200mg/kg
treated animals having 176 + 6.56 and HRSCP extract
at dosage of 400mg/kg having 168.8 + 8.23 immobility
times. It was found that, the immobility time of normal
saline treated animals was found greater than HRSCP
400/kg treated animals. Highest immobility time was
seen in Imipramine treated animals and HRSCP
400mg/kg treated animals (Figure-11).

Immobility time (sec)
Group Day 1 Day 14
Normal control 169.2+11.11 169.6 + 7.17
Disease control 196.7 £8.32 178.8 + 7.64
Standard 176 £4.54 138.2 £7.39
HRSCP extract 200mg/kg 176 + 6.56 142.6 £ 8.81
HRSCP extract 400mg/kg 168.8+8.23 109.4 + 7.80**

Data were expressed as Mean + SEM, where, P<0.05, n=6 for each groups.

Table-4: Data obtained from animal experiment by Forced swimming test in different treatment group of animals.
Where, *stand for significant as compared to Imipramine, ** stand for significant as compared to HRSCP 200mg/kg.

445


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(4), 441-450 | ISSN:2251-6727

Immobility time (Day 1)
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Figure-2: Immobility time of different group of animals
by FST at Day-1.

At Day 14, the immobility time recorded through
experiment was found that, disease control group
animals had been observed for maximum immobility
(196.7), normal saline treated animals(NC) having
higher immobility time 169.6 + 7.17 as compared
among other group illustrated in Figure-3. Imipramine
100mg/kg treated animals was marked for reduced
immobility time as compared to normal saline and
HRSCP 200mg/kg while less than HRSCP 400mg/kg
(109.4 + 7.80) treated animals.

200 7 169.6 1788

138.2 142.6
I I 109.4
O = T T T I T
NC DC

STD Testl Test2

Time(sec),.
o wu
o o
1 1

(O]
o
1

Figure-3: Immobility time of animals in forced
swimming test at day -14%

250 ~
200 -

150 ~
ay 1
100 1 ay 14

50 -

NC STD Test1l Test2 DC

Figure-4: Comparative Anti-depressant effects of
different treatments in animal group at day 1%t and 14

Among all group of animals, HSRCP at 400mg/kg
shows significantly reduced immobility time at Day 14%"
as compared to all groups. Disease control group
recorded highest immobility periods at both days. Thus,
the figure-13 suggested that HSRCP 400mg/kg extract
could reduced immobility time and shows maximum
anti-depressant activity in forced swimming test.

Tail Suspension Test

For evaluation of anti-depressant activity, Talil
suspension method was also used to monitor animal’s
immobility time after treatments. Table-5 showed the
immobility time of different group of animals at day-1
and day-14. Maximum immobility was observed in
disease control group (236), standard group of animals
received Imipramine 100mg/kg had been marked for
minimum immobility time (168.0) at day-1.

Immobility time (sec)
Treatment Group Day 1 Day 14
Normal control 207.16 £ 8.97 198 +9.47
Disease control 236 £9.31 164 + 14.61
Imipramine 100mg/kg 168 +9.78 131.16 £8.72
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HRSCP 200mg/kg

174.66 = 11.26

116.33 £ 12.34**

HRSCP 400mg/kg

193.5+9.22

133.66 £ 9.17*

Data was expressed as Mean + SEM, where, n=6, P<0.05

Table-5: Immobility time of different group of animal after treatment using Tail suspension methods. Where, *
significant as compared to control and ** significant as compared to control, standard and HRSCP 200mg/kg (P<0.05)

250 236
207.16 nee 193.5
< 200 - 168.0 :
2
o 150 -
£
= 100 -
50 -
0 n T T T T
NC DC

STD Test1l Test2

Figure-5: Immobility time of TST of different group of
animals at day-1°.

Figure-5 expressed at day 1% after treatment, control
group having maximum depression induced as
compared to all other groups while standard group
showed minimum depression and HSRCP 200mg/kg
treated group shows depression less than control
(P<0.05) and HSRCP 400mg/kg treated group by tail
suspension test

250 ~

198
200 - 164
150 - 131.16 116.33 133.66
100
50 A
O n T T T T
NC DC

STD Test1l Test2

Time (sec)

Figure-6: Immobility time of TST after treatment at
day-14%™,

At Day 14" of TST, the Figure-6 expressed greater
reduction of immobility time in HSRCP 200mg/kg
treated animal group. The normal control group shows

447

highest immobility indicated higher depression and
Imipramine 100mg/kg treated standard animal group
marked for less immobility with reduced depressive
symptoms (P<0.05) as compared to normal control and
HSRCP 400mg/kg treated animal group.

300 -
250 ~
200 ~
150
100 -
50 A

O -
NC STD  Testl Test2 DC

Figure-7: Comparative immobility time of different
animal groups by TST at day 1t and Day 14",

Figure-16 reported that, HRSCP extract at 200mg/kg
reduced immobility at 8" day of experiment while,
Imipramine 15mg/kg at day 1% observed for reduced
immobility as compared to other groups.

Histopahological Study

After completion of experiments, all animals were
sacrificed and excised brain for histopathological
evaluation of H&E stained brain tissue sections for
anatomical changes. Figure-8 demonstrated the
anatomical characteristics of morphological behavior of
different animal groups. Normal control (NC) group
animal shows normal pattern of cerebral cortex with
minute cytoplasm vacuolization and normal anatomical
nerve cells. Standard group (STD) animals showed
inflamed chromatolysis of depressed animals, mild
degenerated neurons.
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DC Test 1

Test 2

Figure-8: Histopathology of H&E stained brain section
of cerebral cortex of experimental animals. Where,
NC= normal control, DC= disease control, STD=
standard group, Test 1= HRSCP extract 200mg/kg
group, Test 2= HRSCP 400mg/kg animal group.

Disease control animals (DC) examined for degenerated
nerve cells with acytoplasmic vacuolization in cerebral
cortex section. Test 1 group received 200mg/kg
polyherbal extract recognized for large acytoplasmic
vacuolization and moderately degenerated neurons.
While, test 2 (extract 400mg/kg) animals cerebral
cortex showed lesser vacuoles with few number of
acytoplasmic vacuoles and no degeneration and
depressive morphology were observed.

Discussion

Hibiscus Rosa sinesis and Carica papaya are well
known Indian plants used traditionally since a long time
ago. These plants possess various metabolites such as
alkaloids, flavonoids, phenolics and tannins, having a
variety of pharmacological activity such as
neuroprotective, antidepressant, anti-anxiety etc and
were used in treatment of such disorder as herbal
remedy [19].

The current study used Wistar albino mice to examine
the possible antidepressant effects of a polyherbal
extract that combined Hibiscus Rosa sinensis flower
and Carica papaya leaf. The current study used Wistar
albino mice to examine the possible antidepressant
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effects of a polyherbal extract that combined Hibiscus
Rosa sinensis flower and Carica papaya leaf. The results
offer significant perspectives on the medicinal
possibilities of natural extracts in the treatment of
depression, a common mental health issue.

To assess antidepressant-like effects, the study used
well-established behavioural paradigms such the tail
suspension test (TST) and the forced swim test (FST).
Because of their predictive validity, these tests are
commonly used models for screening possible
antidepressant drugs in rodents[20].

The active ingredients in the flower and leaf extract of
Hibiscus Rosa and Carica papaya may have
antidepressant effect because they stimulate the adrenal
cortex's glucocorticoid synthesis and release in addition
to acting on the GABA/benzodiazepine receptor
complex [21].

Anti-depressant effects of HRSCP polyherbal extract
was found due to synergistic effects of Hibiscus Rosa
sinesis flower and Carica papaya leaf on GABA and
Glutamatergic  neurotransmission, thus  changed
behavioral symptoms and reduced immobility time

Conclusion

Data obtained from the study of Anti-depressant activity
of polyherbal extract on wistar rats was concluded that,
for evaluation of anti-depressant effect, tail suspension
test and forced swim test method used. HRSCP extract
at 400mg/kg was significantly reduced immobility time
of animals (P<0.05) at day 1% and Day 14" in forced
swimming test. Animal treated with HRSCP extract at
200mg/kg significantly reduced immaobility time at Day
14" in Tail suspension model (P<0.01) as compared to
other group.

The present study concluded that, polyherbal extract of
Hibiscus Rosa sinesis flower and Carica papaya leaf
(HRSCP) at dose dependent manner significantly
reduced immobility of animals in tail suspension and
forced swim test models and produced anti-depressant
effects. HRSCP polyherbal extract may be used for
treatment of depressive disorder and can be a cost
effective treatment options today for treatment of
depression.

Future research should focus on long-term safety and
any drug interactions. The study also evaluated the
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safety profile of the polyherbal extract, finding minimal

side

effects that suggested high tolerance in

experimental animals. It takes cautious optimism to
translate discoveries from animal models to clinical
practice. But according to the findings, Hibiscus Rosa
sinensis flower and Carica papaya leaf extract show
promise as an adjunct or alternative therapy for
depression, maybe providing a low-cost, all-natural
option.
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