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1. INTRODUCTION

In traditional system of medicine, bark and leaves of Holoptelea integrifoila (HI) used as
bitter, astringent, acrid, thermogenic, anti inflammatory, digestive, carminative, laxative,
anthelmintic, depurative, repulsive, urinary astringent and in rheumatism.™? In our previous
studies the Antidepressant activity of petroleum ether and methanol extract of leaf of
Holoptelea integrifolia in experimental animals was evaluated and it was found that
petroleum ether extract (PEHI) has shown comparable effects with the standard drug and

more significant antidepressant activity than methanolic extract (MHI).1*! On the similar lines
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in this present study a phytosterol (HIIP) was isolated from petroleum ether extract and it was

studied for Antidepressant activity.

2. MATERIALS AND METHODS

2.1 Chemicals and Drugs

Standard drug fluoxetine was obtained from Crescent Therapeutics limited, Himachal
Pradesh. The test drug HIIP was prepared individually as suspension in distilled water with
tragacanth (1%w/v) as a suspending agent. A gastric catheter was used for oral drug

administration. All the solvents used for the extraction were of AR grade.

2.2 High Performance Thin Layer Chromatography (HPTLC) Instrumentation

HPTLC system of CAMAG, Muttenz, Switzerland, Anchrom Enterprises (I) Pvt. Ltd,
Mumbai, consisting of sample applicator (Linomat 5), Twin trough chamber with lid (20x10
cm, CAMAG, Muttenz, Switzerland), UV cabinet (Aetron, Mumbai) with dual wavelength
(254/366 nm) and the HPTLC photo documentation (Aetron, Mumbai) were used for study.
UV spectra was recorded using CAMAG TLC Scanner — IV.

LC/MS was recorded using SHIMADZU- LC/MS 2020, IR spectra was recorded using
SHIMADZU-IR PRESTIGE-21, NMR spectra was recorded using Mercury plus 300 MHZ
NMR Spectrometer.

2.3 Plant Material, Extraction and Isolation of Holoptelea integrifolia phytosterol (HI1P)
from petroleum ether extract by preparative TLC

Fig. No. 1: Holoptelea integrifolia (Roxb.) Planch tree.
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The dried and powdered leaves (1kg) of Holoptelea integrifolia was extracted with petroleum
ether (b.p. 60-80°C) for three times. After evaporation of the solvent under reduced pressure,

the yield obtained was 4.8%w/w.

The petroleum ether extract was prepared in petroleum ether as a sample solution applied on
Precoated silica gel aluminium plates 60F254, 20 cm x 10 cm with 250 pm thickness with
CAMAG Linomat V (Switzerland) was used. The plates were washed by methanol and
activated at 1200 C for 20 min before the start of chromatography. The sample solution was
applied by using CAMAG microlitre syringe on the plates. The distance between the 2 bands

was 5 mm with constant application rate of 1.0 pl/s was applied.

The compostion of mobile phase used for isolation of phytosterol was Chloroform: Ethyl
acetate, in the volume ratio of 4:6 (v/v) and 20 ml of mobile phase was used per
chromatography.

The plates were developed in 20 cm x 10 cm twin trough glass chamber saturated with filter
paper Whatmann No.1 in mobile phase for 20 min at room temperature, and length of

chromatogram run was 8.0 cm.

TLC plates were dried with the help of air dryer. Later on, densitometric scanning was
performed with CAMAG TLC Scanner IV at 540 nm. The TLC Plate was dipped in
Anisaldehyde Sulphuric acid reagent and then dried in oven at 1100C. Concentration of the

compound was then determined.

The yield of HIIP obtained was 6 mg for a total of 40 preparative TLC Plates. In order to get
sufficient quantity of HIIP, TLC plate of 1mm thickness was used. 20 gm of PEHI has given
228 mg, HIIP yield by using this method."*"

2.4 Preparation of test samples
The test drug HIIP was prepared individually as suspension in distilled water with tragacanth
(1%wl/v) as a suspending agent. For the all pharmacological studies freshly prepared

suspensions were used.

2.5 Animals
Albino wistar mice of either sex weighing between 20-30g were procured from Central

Animal House, Rajah Muthiah Medical College & Hospital, Faculty of Medicine, Annamalai
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University, Annamalai Nagar 608002, TamilNadu, India for experimental purpose. The
animals were acclimatized to laboratory conditions for 7 days. The animals were supplied
with commercially available standard diet. They were maintained at 25 + 2° C and relative
humidity of 45 to 55% and under standard environmental conditions (12 hour. light 12 hour.
dark cycle). Water was allowed ad libitum under hygienic conditions. All animal studies were
performed in accordance guideline of CPCSEA and Institutional Animal Ethical Committee
(IAEC) of Central Animal House, Rajah Muthiah Medical College & Hospital, Annamalai
University, Tamil Nadu, India(CPCSEA registration number-160/1999 /IAEC/CPCSEA,

Proposal n0:1029). All experiments were carried out between 12:00- 16:00 h.

2.6 Acute toxicity study

Healthy adult female Wistar albino mice were subjected for acute toxicity studies as per
OECD-425 guidelines for isolated compound, HIIP. The test substances were administered
orally in a single dose by gavages using a stomach tube. Mice were fasted prior to dosing
(food was withdrawn overnight and water was withdrawn 3-4 h before drug administration).
Following the period of fasting, the mice were weighed and the test substance, HIIP was
administered. After the administration of the substances, food was withheld for1-2 h in mice.
Mice were observed for its onset and duration of behavioural changes, toxicity and mortality
upto 24h and observations were done for a period of 14 days after acute toxicity. For
determining LD50 value, HIIP was administered in mice as per OECD-425 guidelines, the
isolated compound HIIP was given as 100,200,300,400 and 500 mg/kg/p.o/b.wt. If the first
animal survived; the second animal received a higher dose. If the first animal died or
appeared moribund, the second animal received a lower dose.

2.7 Evaluation of antidepressant activity of HIIP using Tail Suspension Test (TST)
model in mice

On the 14th day immediately after administration of last dose, each mice individually was
suspended on the edge of the table 50 cm above the floor by adhesive tape placed 01 cm from
the tip of the tail for the period of 05 minutes using stop watch and immobility duration was
recorded. Mice are considered immobile when they hanged passively and completely
motionless. In this test, suspending mice suspended upside down leads to characteristic
behavior immobility which resembles to human depression. The decrease in immobility

duration was considered as behavioral profile that indicated antidepressant like action.
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Group 1- Control group of mice treated with vehicle 10- ml/kg/p.o/b.wt for 14 days.

Group 2- Test group of mice treated with low dose of HIIP- 10 mg/kg/p.o/b.wt for 14 days.
Group 3- Test group of mice treated with high dose of HIIP- 30 mg/kg/p.o/b.wt for 14 days.
Group 4-Test group of mice treated with (std.) Fluoxetine-10 mg/kg/p.o/b.wt for 14 days.

STATISTICAL ANALYSIS

Comparison was made against the vehicle treated control group. All the data was presented as
Mean £ SEM. The data was analyzed by one way analysis of variance (ANOVA) followed by
Dunnett’s ‘t’ test ,*P<0.05, **P<0.01,***P<0.001.

3. RESULTS AND DISCUSSION
3.1 Acute toxicity study
Table. 1: LD50 Values of isolated compound HIIP.

Isolated Compound | Up and down doses in mg/kg/p.o/b.wt
HIIP 100 200 | 300 | 400 500

5/5 4/5 3/5 0/5 -
The LD50 of HIIP, was performed at the dose level of 100 to 300 mg/kg/p.o/b.wt. At 300 mg

/kg/p.o/b.wt two mice were dead. And hence, the LD50 dose of HIIP, was fixed at 300 mg/kg

/p.o/b.wit.

WInCATS Planar Chromatography Manager

Start Start Max Max Max End End Area
Peak Ri Height Rf Height % Rf  Height Area % Assigned substance

1 038 22 042 329 100.00 045 32 836.5 100.00 AutoGenerated1

Fig.No.2: HPTLC chromatogram of a new phytosterol (HIIP) from petroleum ether
extract of leaves of Holoptelea integrifolia by preparative TLC (Rf : 0.42).
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Fig. No. 3: Liquid Chromatography/ Mass Spectrometry (LC/MS) of isolated new
phytosterol (HIIP) (Rf: 0.42).

New Phytosterol Rf 0.42
Fig. No. 4: UV Spectra of a new phytosterol (HIIP) at 254 nm, isolated from petroleum

ether extract of leaves of Holoptelea integrifolia using preparative TLC.
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Fig. No. 5: IR Spectrum of isolated new phytosterol (HIIP) (Rf : 0.42).
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3.2 Assessment of Antidepressant Activity of HIIP

Effect of HIIP on TST induced depression in mice: The above mentioned doses were
administered as mentioned earlier. It was observed that both low and high doses of HIIP
exhibited a significant antidepressant effect by showing significant delay in latency to rearing
with forelimb clonus when compared to control group. HIIP-30 mg/kg was more potent than
HIIP-10 mg/kg for showing antidepressant activity. It was observed that the antidepressant
activity of HIIP was dose dependent. The standard drug fluoxetine (10 mg/kg-i.p.) exhibited a
significant antidepressant activity. The observations are given in Table 2.

Table. 3: Effect of HIIP on TST induced depression in mice.

Treatment Immobility (second)
\ehicle control-10 ml/kg/p.o/b.wt for 14 days 83.56 + 2.38
HIIP-10 mg/kg/p.o/b.wt for 14 days 75.39 £1.66*
HIIP-30 mg/kg/p.o/b.wt for 14 days 68.41+1.744**
Fluoxetine-10 mg/kg/p.o/b.wt for 14 days 71.04 £ 1.961**

Values are mean + SEM; n=6; One way analysis of variance (ANOVA) followed by Dunnetts
test. Where, *P<0.05, **P<0.01,***P<0.001 HIIP: Holoptelea integrifolia isolated
phytosterol The tail suspension test has been described by Steru et al.'? As a facile means of
evaluating potential anti depressants. The immobility displayed by rodents when subjected to
an unavoidable and inescapable stress has been hypothesized to reflect behavioral despair,
which in turn may reflect depressive disorders in humans. Clinically effective antidepressants
reduce the immobility that mice display after active and unsuccessful attempts to escape
when suspended by tail. Also recent studies have shown that the dopaminergic activation is
also involved in struggling (climbing) behaviour.l**'**! On observation and reference to
reported data from Phytochemical tests, it was clear that, HIIP, isolated from Petroleum ether
extract of Holoptelea integrifolia (Roxb) Planch leaves showed the presence of flavonoids,
steroids, triterpenoids. Flavonoids, sterols and terpenoids in preliminary phytochemical
screening, these phytochemicals have been implicated in various pharmacological actions on

central nervous system including antidepressant and anxiolytic activity.[***!

4. CONCLUSION

Majority of scientific documentation suggested prominent role of phytosterols towards
Antidepressant activity.*'* From the above data it is concluded that the isolated phytosterol
compound, HIIP. possesses significant antidepressant activity against Tail Suspension Test

(TST) induced depression in mice.
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