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Abstract

Depression is one of the most crucial reasons of disability in adults. The incidence of depression is about 3-10
% in general. Depression is much prolong the patients have chronic diseases. Depression is a neurological
disorder that leads to changes in mood, thoughts, behavior and physical health. Celosia cristata Linn
(Amaranthaceae) is used in traditional medicine for the treatment of headache, sores, ulcers, eye
inflammations, skin eruption, painful menstruation and carpal tunnel syndrome. The aim of present study was
to investigate the antidepressant activity of petroleum ether and hydroalcoholic extract of leaves and flowers
of Celosia cristata Linn in albino wistar rats by Forced swimming test. Acute toxicity of the extract (2000
mg/kg) was examined in wistar rats for 14 days. Qualitative analysis of various phytochemical constituents
and quantitative analysis of total phenolics and flavonoids were determined by the well-known test protocol
available in the literature. Phytochemical analysis of hydroalcoholic extract of leaves and flowers extract
revealed the presence of carbohydrates, alkaloids, flavonoids, tannins and phenolic compounds, protein and
amino acids, glycosides. The total phenolics content of hydroalcoholic extract of leaves and flowers extract of
Celosia cristata was (79.00 mg/gm and 47.00 mg/gm equivalent to Gallic acid), followed by flavonoids (44.00
mg/gm and 23.00 mg/gm equivalent to Rutin), respectively. Extract up to 2000 mg/kg did not produce any
toxic effects. It was observed that there was significant reduction (p<0.05) in immobility time in group
(CCLHAE 400mg/kg) and group (CCFHAE 400mg/kg) treated group when compared to stress induced
showing their potent antidepressant action. Similarly, Imipramine group (30mg/kg) showed significant
reduction in immobility time (p< 0.05). The present study suggested that Celosia cristata possessed potential
antidepressant effects which could be of therapeutic interest for using in the treatment of patients with
depression.
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INTRODUCTION

Depression is a widespread psychiatric ailment. It
is already expected to constitute the second largest
source of global burden of disease after heart
disease in 20202. The monoaminergic hypothesis
of depression does not provide a full understanding
of the progression, causes and pharmacotherapy of
depression®>.  Most accepted hypothesis  of
depression is postulated and oxidative stress is
suggested to be involved in the pathophysiology of
depression* According to WHO estimated, 121
million people suffer from clinical depression®. It
occurs usually in the early adult life of patients
with decrease in monoamine neurotransmitters®.
Medicinal plants therapies may be effective
alternatives in the treatment of depression. It
possesses least side effects compared to synthetic
medicines’. It has contributed significantly
towards the development of modern medicine.
Recently, traditional medicine is being reevaluated
by extensive research on different plant species
and their active therapeutic principles in
worldwide. The rich wealth of plant kingdom can
represent a novel source of newer compounds with
significant therapeutic activities. The most
important merits of herbal medicine seem to be
their perceived efficacy, low adverse effects, and
low cost®. Celosia cristata (commonly known as
Cockscomb) is an annual herb  from
Amaranthaceae family. It is locally called
Morgaphul and widely seen in Africa, South
America, India and some parts of Asia. The plant
is applied for the treatment of headache, sores,
ulcers, eye inflammations, skin eruption, painful
menstruation and carpal tunnel syndrome in
ethnomedicine *2. Flower of the plant is used in
the treatment of abdominal pain, epistaxis,
hemoptysis, hematuria, hematemesis and painful
bones 315 Leaves are used in cuts, wounds and
body swelling'® 7. Seeds are applied in the
treatment of mouth sores, inflammation of the
ciliary body, cornea and iris and piles®. Branches
and roots are used in leucorrhea'®. The plant
contains asparagine, asparagine-linked glycon,
protein, glycoproteins. Hyaluronic acid (HA) has
been found in the plant. The aerial parts of the plant
contain cristatein and tlatlancuayin. Seeds of the
plant have been reported to contain 5-hydroxy-7-
methoxyflavone, 5-methoxy-6,7-
methylenedioxyflavone, 5-hydroxy-6,7-dimethox-
yflavone 5,7-dimethoxyflavone, cochliophilin A,
kaempferol, stigmasterol, B-sitosterol, 4- hydrox-
yphenethyl alcohol, 2-hydroxyoctadecanoic acid,
saponins named celosin A, B, C and D, cristatain
and semenoside A. Antiviral glycoproteins named
CCP-25 and CCP-27 have been found in leaves.
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Betanin has been found in the callus line of the
plant. The plant has potential pharmacological
values screened for its various pharmacological
activities, namely, anti-inflammatory, immune-
stimulating, anticancer, adipogenesis reduction
and acetylcholinesterase, butyrylcholinesterase,
tyrosinase enzyme inhibition activity, hepatopro-
tective, antioxidant, anti-aging, wound healing,
antidiabetic, antinociceptive effect, and antibac-
terial activities which are reported in the extracts
of different parts of the plant 221, Therefore, the
present study has been undertaken to investigate
the effect of petroleum ether and hydroalcoholic
extract of leaves and flowers of Celosia cristata on
depression in albino wistar rats.

MATERIALS AND METHODS

Plant material

The leaves and flowers of plant Celosia cristata
were collected from rural area of Gwalior (M.P.) in
the month of February, 2021. The sample was
identified by Senior Botanist Dr. Arti Garg,
Scientist- E and Head of Office, Botanical Survey
of India (Ministry of Environment, Forest &
Climate Change), Central Regional Centre, 10
Chatham Lines, Allahabad-211002. A herbarium
of plants was submitted to the specimen department
of Botanical Survey of India, Central Regional
Centre, 10 Chatham Lines, Allahabad. And the
specimen voucher no. of Celosia argentea var.

cristata (L.) Kuntze is H0 H1.9.9./ H.8.%./2020-

21 / 429 and accession no. is 105479. The plant
material was dried under shade. It was pulverised
to coarse powder with the help of hand grinder. The
coarse powder was packed into airtight container and
stored in cool and dry place. This material was used for
the further study.
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Chemical reagents

Imipramine hydrochloride (Sigma-Aldrich, St
Louis, USA) was used in this study. All drugs were
dissolved in distilled water and administered either
intraperitoneal (i.p.) or orally (p.0.). Distilled water
was used as the vehicle and all the other chemicals
and reagents were of analytical grade and were
purchased from S.D. fine Chemicals Pvt. Ltd.,
Mumbai, India and SRL Pvt. Ltd. (Mumbai, India).

Soxhlet extraction

Powdered Celosia cristata leaves and flowers were
placed in a thimble of soxhlet apparatus. The
extraction was carried out using organic solvents;
Petroleum ether and 70% ethanol for 8-10 hours
and 40-60°C temperature of the heating mantle
were adjusted. After the extraction process, the
extracts of sample were filtered and concentrated
to dryness. Extracts were collected in air tight
container 22, Extraction yield of all extracts were
calculated using the following equation below:
Formula of Percentage yield = Actual yield/
Theoretical yield X 100

Qualitative phytochemical screening

Crude extracts were screened to identify the
occurrence of primary and secondary metabolites,
viz.  carbohydrates, alkaloids, glycosides,
polyphenols, flavonoids, tannins, saponins,
terpenoids, proteins and fixed oils, using standard
screening test and phytochemical procedures 22,

Quantitative phytochemical estimation
Spectrophotometric  quantification of total
phenolic content

The total phenolic content of plant extract was
determined using the Folin-ciocalteu assay. The
Celosia cristata extracts (0.2 ml from stock
solution) were mixed with 2.5 ml of Folin-
ciocalteu reagent and 2ml of 7.5% sodium
carbonate. This mixture was diluted up to 7 ml with
distilled water. Then the resulting solutions were
allowed to stand at room temperature for 2 hrs
before the absorbance was measured spectropho-
tometrically at 760 nm. Calibration curves were
composed using standard solutions of gallic acid
equivalent (GAE) mg/gm. Concentration of 20, 40,
60, 80, and 100 pg/ml of gallic aid was prepared.
The Folin-ciocalteu reagent is sensitive to reducing
compounds including polyphenols. They produce
a blue colour upon reaction. This blue colour was
measured spectrophotometrically? 26,
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Spectrophotometric  quantification of total
flavonoid content

The flavonoid content was determined using
Aluminium chloride method. 0.5 ml of Celosia
cristata extracts solution was mixed with 2 ml of
distilled water. Then, 0.15 ml of sodium nitrite
(5%) was added and mixed properly. After that,
wait for 6minutes before adding 0.15ml
Aluminium chloride (10 %) and allowed to stand
for 6minutes. Then, 2ml of 4 % sodium hydroxide
was added. Then the mixture was diluted up to 5ml
with distilled water mixed thoroughly. Absorbance
of mixture was estimated at 510nm using UV
spectrophotometer.  Calibration curves were
composed using standard solutions of Rutin
Equivalent (RE) mg/gm. Concentration of 20, 40,
60, 80, and 100 pg/ml of rutin was prepared. Total
flavonoid content was determined from the
calibration curve and results were indicated as mg
rutin equivalent per gram dry extract weight 2% 2,

Animals

Albino wistar rats (190+15gm) were selected and
procured from PBRI animal house and were group
housed (n= 6) under a standard 12 h light/dark
cycle and controlled conditions of temperature and
humidity (252 °C, 55-65%). Rats received
standard rodent chow and water ad libitum. Rats
were acclimatized to laboratory conditions for 7
days before carrying out the experiments. All the
experiments were carried in a noise-free room
between 08.00 to 15.00 h. Separate group (n=6) of
rats was used for each set of experiments. The
animal studies were approved by the Institutional
Animal Ethics Committee of PBRI, Bhopal,
constituted for the purpose of control and
supervision of experimental animals. Protocol
approval number was PBRI/IAEC/29-03-22/009.

Acute oral toxicity study

The acute toxicity study was performed for
CCLPE, CCFPE, CCFHAE and CCLHAE
according to OECD (423) guidelines. The test
groups include four treatment groups with dosages
at 5 mg/kg, 50 mg/kg, 300 mg/kg and 2000 mg/kg
body weight. The test substance was administered
in a single dose by gavage using specially designed
oral needle or a suitable intubation canula. Animals
were fasted 3 hours prior to dosing (only food was
withheld for 3 hours but not water). The animals
were observed almost constantly for behavioral
changes, mortality and appearance during firstly
for first 4 hours, periodically during the 24 hours
and then every day for a period of two weeks till
14 days #.
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Antidepressant activity

Forced swimming test

The forced swim test (FST) is a rodent behavioral
paradigm utilized for assessment of potential
antidepressant-like medications. In this model the
rat will be placed in a Plexiglas tank. The tank is
loaded with water and the behavior of the rat to
escape the tank is scored. The rat tries to come out
of the water and this behavior is known as
“mobility”. However, after some time the
struggling movements of the rat die down and the
rat may surrender and become totally motionless
which is known as “immobility”. The length of
immobility time is scored during the testing period
and decrease in the length of time of immobility
during this test is termed as antidepressant activity.
This method was adapted on the observation of
animals exposed to a situation of forced
swimming, in which they become passive and
immobile after a period of vigorous activity
(struggling), producing only the movements
required to keep their heads above the water. Each
animal made vigorous attempts to get out of water
bath during first couple of minutes and thereafter
surrendered to experimental conditions and
assumed a typical immobile posture with
occasional escape attempts %,

Experiment design

Rats were segregated into six groups of six animals
each:

Group | Negative control (untreated stress
induced)

Group Il Imipramine standard (30 mg/kg, i.p.) for
14 days

Group Il CCLPE 400 mg/kg, in dw, p.o. for 14

days
Group IV CCLHAE 400 mg/kg, in dw, p.o. for 14
days
Group V CCFPE 400 mg/kg, in dw, p.o. for 14
days

Group VI CCFHAE 400 mg/kg, in dw, p.o. for 14
days

Treatment groups were administered once daily
between 1 and 3 p.m. over a period of 14 days. Rats
were placed in an acrylic cylinder (45cm
height=20 cm diameter) filled with water at
25+ 1°C to a depth of 15 cm. According to above-
mentioned apparatus, a trial session/pre-test
session carried out (after 14-day treatment) this
allowed the rats to swim for 15 minutes. Twenty-
four hours after the pre-test session, the animals
were once again exposed to the same conditions for
5 min (test session). Between the pretest session
and main session drug solutions were administered
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orally three times as follows: just after the pre-test
session, 5 h before the main test, and 1 h before the
main test. A rat was considered to be immobile
when it remains floating in the water without
struggling, making only minimum movements of
its limbs necessary to keep its head above water.
The FST was performed between 1 and 3 p.m. for
5 min by observers. Duration of immobility was
recorded in seconds. Decrease in the duration of
immobility during the FST was taken as a measure
of antidepressant activity 20,

RESULTS AND DISCUSSIONS

The crude extracts so obtained after the soxhlet
apparatus, extracts was further concentrated on
water bath for evaporate the solvents completely to
obtain the actual yield of extraction Table 1& 2.
The results of preliminary phytochemical
screening of Pet. ether and hydroalcoholic extract
of leaves and flowers of Celosia cristata are shown
in Table 3. Phytochemical analysis of
hydroalcoholic extract of leaves and flowers
extract revealed the presence of carbohydrates,
alkaloids, flavonoids, tannins and phenolic
compounds, protein and amino acids, glycosides
and Pet. ether extract show the presence of
terpenoids and saponins only. The content of total
phenolic compounds (TPC) content was expressed
as mg/100mg of gallic acid equivalent of dry
extract sample using the equation obtained from
the calibration curve: Y = 0.001X+0.089, R?=
0.990, where X is the gallic acid equivalent (GAE)
and Y is the absorbance. The content of total
flavonoid compounds (TFC) content was
expressed as mg/100mg of rutin equivalent of dry
extract sample using the equation obtained from
the calibration curve: Y = 0.001X+0.100, R?=
0.994, where X is the rutin equivalent (RE) and Y
is the absorbance. The total phenolics content of
hydroalcoholic extract of leaves and flowers
extract of Celosia cristata was (79.00,
47.00mg/100mg), followed by flavonoids (44.00,
23.00mg/100mg) respectively Table 4, 5 & Figure
1, 2. There was no sign of any abnormality in the
rats. Test samples CCFPE, CCLPE, CCFHAE,
CCLHAE at various doses (5, 50, 300 and 2000)
did not cause significant changes to the parameters
such as urinations, convulsion, tremor, changes in
skin colors etc. So, depending on the current
observed data of acute toxicity study, the final
selected dose for further study were carried out
using 1/5th of 2000 mg/kg bw. The extracts of
CCLPE, CCFPE, CCFHAE and CCLHAE showed
an antidepressant effect in the FST because it
significantly reduced the immobility time
compared with the wvehicle treated group
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(197.80+7.782 sec). The immobility times of the
extract of CCLPE, CCFPE at dose of 400
mg/kg/day on the 14th day were found as
132.8+6.585 and 148.2+8.134 sec, and CCFHAE
and CCLHAE extract treated groups at dose 400
mg/kg/day were found as 125.7+4.546 and
115.8+7.304 respectively. The extract CCFPE did
not reduce immobility time significantly. The
group treated with Imipramine showed good
activity (90.50+5.891sec). The results of the effect
of CCLPE, CCFPE, CCFHAE and CCLHAE
extract upon treatment once daily orally for 14
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days on the immobility time (seconds) in Forced
swim test resulted in decrease in immobility time
in rats as shown in Table 6. It was observed that
there was significant reduction (p<0.05) in
immobility time in group (CCLHAE 400mg/kg)
and group (CCFHAE 400mg/kg) treated group
when compared to Stress induced showing their
potent  antidepressant  action. Similarly,
Imipramine group (30mg/kg) showed significant
reduction in immobility time (p< 0.05).

Table 1: Percentage yield of Celosia cristata leaves

S. No. Solvent Color of extract Theoretical weight (gm) Yield in gms % Yield
1. Pet. Ether Brownish yellow 190.450 0.574 0.301
2. Hydro-alcoholic Green 183.05 13.372 7.305

Table 1: Percentage vyield of Celosia cristata flowers
S. No. Solvent Color of extract Theoretical weight (gm) Yield in gms % Yield
1. Pet. Ether Yellow 134.17 1.027 0.762
2. Hydro-alcoholic Red 130.71 11.914 9.114

Table 3: Qualitative phytochemical analysis of Celosia cristata leaves and flowers extracts

Results
S. No. Experiment Leaves Flowers
Pet. Ether | Hydroalcoholic Pet. Ether | Hydroalcoholic
Test for Carbohydrates
1. Molisch’s Test - + - +
2. Fehling’s Test - + - +
3. Benedict’s Test - + - +
4. Bardford’s Test - + - +
Test for Alkaloids
1. Mayer’s Test - + - +
2. Hager’s Test - + - +
3. Wagner’s Test - + - +
4. Dragendroff’s Test - + - +
Test for Terpenoids
1. Salkowski Test + - - -
2. Libermann-Burchard’s Test + - - -
Test for Flavonoids
1. Lead Acetate Test - + - +
2. Alkaline Reagent Test - + - +
3. Shinoda Test - + - +
Test for Tannins and Phenolic Compounds
1. FeCl3 Test - + - +
2. Lead Acetate Test - + - +
3. Gelatine Test - + - +
4. Dilute lodine Solution Test - + - +
Test for Saponins
1. ] Froth Test | + [ - [ + -
Test for Protein and Amino acids
1. Ninhydrin Test - + - +
2. Biuret’s Test - + - +
3. Million’s Test - + - +
Test for Glycosides
1. Legal’s Test - + - +
2. Keller Killani Test - + - +
3. Borntrager’s Test - + - +

Table 4: Total phenolic content in Celosia cristata leaves and flowers extracts

Total phenolic content (mg/gm equivalent to Gallic acid) |
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Extracts Leaves extract Flower extract
Absorbance Mean+SD 0.168+0.004 0.136+0.005
TPC 79.00 47.00

Table 5: Total flavonoid content in Celosia cristata leaves and flowers extracts

Total flavonoid content (mg/gm equivalent to rutin)

Extracts Leaves extract Flower extract
Absorbance Mean+SD 0.144+0.004 0.123+0.005
TFC 44.00 23.00

Absorbance
.
wn

20 40 &0 30 100 120

Concentration (pg/ml)

Figure 1: Represent standard curve of Gallic acid

0.25 4

0.2 A
y= 0001+ 0,100

0.15 1 R =0.994

Absorbance

i} 20 40 (1) a0 100 120

Concentration {pg/ml)

Figure 2: Represent standard curve of Rutin

Table 6: Effect of Celosia cristata extract on immobility time using Forced swim test

Treatment Immobility time (sec) |
| Negative control (untreated stress induced) 197.80+7.782
I Imipramine standard (30 mg/kg, i.p.) for 14 days 90.50+5.891**
il CCLPE 400 mg/Kkg, in dw, p.o. for 14 days 132.8+6.585**
v CCLHAE 400 mg/kg, in dw, p.o. for 14 days 115.8+7.304**
V CCFPE 400 mg/Kkg, in dw, p.o. for 14 days 148.2+8.134**
VI CCFHAE 400 mg/kg, in dw, p.o. for 14 days 125.7+4.546**

1328
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IMIPRAMINE CCLPE CCLHAE CCFPE CCFHAE

STANDARD 400 MG/KG, IN 400 MG/KG, IN 400 MG/KG, IN 400 MG/KG, IN

(30 MG/KG, DWw, P.O. FOR DW, P.O. FOR DW, P.0. FOR DW, P.0. FOR

1.P.) FOR 14 14 DAYS 14 DAYS 14 DAYS 14 DAYS
DAYS

TREATMENT GROUPS

Values are expressed as Mean + SD (no=6); **p<
0.05 statistically significant as compared to Stress
induced group by One Way ANOVA followed by
Bonferroni’s Test. P>0.05 was considered as non-
significant (NS) v/s Stress induced.

CONCLUSION

Since ancient times, people have been using plants
in various ways as a source of medicine. From the
above preclinical study, we can conclude that
hydroalcoholic leaves and flowers extracts of
Celosia cristata show a significant antidepressant
activity as compared to pet. ether extract.

Eur. Chem. Bull. 2023, 12(Special Issue 5), 298 — 305

Phytochemical analysis of hydroalcoholic extract
of leaves and flowers extract revealed the presence
of carbohydrates, alkaloids, flavonoids, tannins
and phenolic compounds, protein and amino acids,
glycosides. We believe that Celosia cristata has
the potential to be used as an adjuvant in the
treatment of depression and other mood disorders.
Further research is required to gain closer insights
into the exact mechanism of its action.
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ABBREVIATIONS

CCLPE- Celosia cristata leaves petroleum ether
CCLHAE- Celosia cristata leaves hydroalcoholic
extract

CCFPE- Celosia cristata flower petroleum ether
CCFHAE- Celosia cristata flower hydroalcoholic
extract
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