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ABSTRACT: Methanolic extract of leaves and seeds of Holarrhena antidysenterica
was appraised individually to investigate the cytotoxic activity and CNS depressant
activity of the leaf extract was observed adopting both open field test and hole cross
test. Phytochemical screening with the leaf extract only, suggested the presence of
alkaloids, cardiac glycoside, steroids, flavonoids, tannins and saponin. Brine shrimp
lethality bioassay indicated significant cytotoxicity for both methanolic leaf and
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seed extract dissolved in DMSO (LCs, value 0.571 pg/ml and 0.466 pg/ml
respectively) while LCs, value obtained by the standard, Vincristine Sulphate was
0.348 pg/ml. Neuropharmacological experimental models in mice by hole cross and
open field test indicated convincing CNS depressing activity of the leaf extract on
Swiss albino mice at the dose of 100 mg/kg, 200 mg/kg and 300 mg/kg body weight
whereas positive control Diazepam was used at a dose of 5mg/kg body weight. The
validation of anxiety was carried out by measuring external signs, through hole-cross
tests. Dose dependant activity was also identified by all the performed
pharmacological investigations. Thus, this plant shows potential for further studies in
future drug investigations.
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The conessine alkaloid isolated from the bark of

INTRODUCTION: Holarrhena antidysenterica
(family Apocynaceae) is mainly available in colder
climate with high altitude. In India, it is available
in the tropical Himalayan region whereas in
Bangladesh it grows in Chittagong and Sylhet area.
Traditionally, the bark is used for astringent,
anthelmintic, stomachic, febrifugal and tonic
properties in the treatment of amebic dysentery and
diarrhea. Antidiabetic efficacy of methanol extract
of total plant part and ethanol extract of seed have
reported ' % 3. Holarrhena antidysenterica has gut
stimulant and relaxant activities and it’s bark has
?ntihyperglycemic and antihyperlipidemic effects *
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this plant has anti-malarial property °. With
principle alkaloid conessine, other alkaloids present
in the bark are conamine, conkurchine,
connessimine, kurchine, conarrhinine, holarrhinene
and isoconcessimine. This study has been
conducted to investigate different phytochemical
properties of the leaf part and the mathanolic
extract was looked into for Cytotoxic and CNS
depressant activities.

MATERIALS AND METHODS:

Plant material collection and extract
preparation: Plant leaves were collected from
Gazipur, Bangladesh. Later the plant was identified
at Bangladesh National Herbarium institute,
Mirpur, Dhaka (Accession Code: 381570).
Following 10 days of drying the leaves and bark,
grinding was done to powder the material with a
Blender Machine (Nowake, Japan) which resulted
in coarse powder. The powder material was
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extracted using methanol, in room temperature for
15 days. Extract was then filtered with Whatman
filter paper number 1, while the existing material
was re-extracted for a week. The final methanol
extract was dried by the help of a rotary evaporator
followed by freezedrier 2.

Animals: Swiss albino mice weighing 20-25 gm
were collected for CNS activity experiments from
Pharmacology Laboratory, Jahangirnagar
University, Savar, Dhaka. For the cytotoxic study,
Artemia salina leaches (brine shrimp eggs) were
bought from animal shop of Katabon, Dhaka. The
animals were provided with special type of
chocolate food supplied from ICDDR B. Polyvinyl
Cages and Soft Wood for Bedding was used to
house the mice.

Brine shrimp lethality bioassay:

For bioassay screening by brine shrimp
(Artemiasalina), which indicate cytotoxicity and a
wide range of pharmacological activities such as
antimicrobial, antiviral, pesticidal and anti-tumor
etc. of the compounds, the methanolic extract of the
leaf and seed part was dissolved in DMSO °. The
nauplii were counted by visual inspection and taken
in vials containing 5 ml of simulated sea water.
Different concentration samples were added to
premarked vials which were left for 24 hours,
following the recounting of nauplli to find out the
cytotoxicity level of the test agents '°. As standard,
vincristine sulphate was used **. And the results
have been shown as a mean *2.

Open Field Test:

The Open Field Test (OFT) is used as a
behavioural measure in pharmacology and
neuroscience . Mice were treated with a placebo
(control group), Diazepam (positive control group)
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and leaf extract of Holarrhena antidysenterica
(experimental group) and were observed at a time
interval (on 0, 30, 60 and 90 minutes after
administration) for a specified period to note the
number of fields crossed by each group. Diazepam
(1 mg/kg body wt.) was used in intra peritoneal
route **. Experimental Group 1 was orally fed the
extract at dose 100 mg/kg body weight, while
Group 2 and 3 were fed at dose of 200 mg/kg and
300 mg/kg body weight respectively. The mean
number of open fields crossed by mice of each
groups were compared to detect
neuropharmacological activity.

Hole cross test:

The method was accomplished in accordance to
S.k. Mishra et al. (2011) studies *°. A wooden box
(30 cm x 20 cm x 14 cm) was built with a
partitioning wall and a hole of 3 cm diameter at a
height of 7.5 cm from the floor where the mice
were placed on one side of the specified instrument
after intra peritoneal injection of test drugs.
Spontaneous movement of the mice from one
chamber to other through the hole was observed for
3 min. The observations were conducted at 0, 30,
60 and 90 minutes.

RESULT AND DISCUSSION: Preliminary
phytochemical screening of the methanolic extract
of plant-leaf revealed the existence of Alkaloids,
Steroids, Saponins, Glycosides, Tanins and
Flavonoids. Presence of Carbohydrate and
Reducing sugar could not be detected '® " 8,
Table 1 and 2 show the results of the brine shrimp
lethality after a 24 hr exposure to all the samples
and Vincristine Sulfate (positive control). The
positive control, compared with the negative
control (sea water) was lethal, giving notable
mortality to the shrimp.

TABLE 1: REGRESSION ANALYSIS DATA FOR VINCRISTINE SULFATE AND METHANOLIC EXTRACT OF

LEAVES
Sample LCs (ug/ml) Regression equation R’
Vincristine sulphate (positive 0.348 y = 32.01x + 55.08 0.980
control)
Methanolic extract of leaves 0.571 y = 14.09x + 48.42 0.905

Lethal concentration (LCso) of the test samples
after 24 hr. was obtained by a plot of percentage of
the shrimps killed, against the logarithm of the
sample concentration (toxicant concentration) and

the best-fit line was obtained from the curve data
by means of regression analysis.
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TABLE 2: REGRESSION ANALYSIS DATA FOR VINCRISTINE SULFATE AND METHANOLIC EXTRACT OF

SEEDS
Sample LCs (ug/ml) Regression equation R?
Vincristine sulphate 0.348 y =32.01x + 55.08 0.980
(positive control)
Methanolic extract of seed 0.466 y =19.32x + 41.90 0.918
The methanolic extract of the leaves and seeds of Effect of Test Groups of Leaf
Holarrhena antidysenterica showed mild cytotoxic Extract in Open Field Test
activity against brine shrimp nauplii  with |, 5,
respectively LCsq value of 0.571 pg/ml and 0.466 | S 100 = O min
ng/ml compared to the standard vincristine sulphate | € 23 = 30 min
(0.348ug/ml). Cytotoxic activity exhibited by these | Z 4o 6o rmin
solvent fractions was quite promising which mark % 28 1
the presence of potent bioactive compounds. |= S > > oA o 90 min
According to the observations from Tables 3 and 4, s s & O &
methanolic leaf extract decreased the loco motor &
activity as suggested by the results of both the open A
field and hole cross tests. Time Interval (mins)
This effect was evident for the doses of 100 mg/ Effect of Test Groups of Leaf
kg, 200mg/ kg and 300mg/ kg body weight from Extract in Hole Cross Test
the 2nd observation (30 min) and continued up to
3rd and 4th observation (60 and 90 min) periods. — 2% = 0 min
= 20
TABLE 3: EFFECT OF LEAF EXTRACT OF E 15 = 30 min
HOLARRHENA ANTIDYSENTERICA OPEN FIELD |3 10
TEST § 5 S0 min
Omin  30min 60min 90 min £ g
Control 108.2 103 92.8 83.8 e A 20 min
Positive 75.2 32.4 24.8 3.2 o _ﬁ-;,&‘ @S & S
ke
g::)nut;oi 100 724 384 22 ¥ Time Interval {mins)
Group-2 89 31.6 17.8 10.8 )
Group-3 76.8 318 25 9 14.2 CQI\!C_:LUSION: _The cytotpxm CNS depressant
activities of various fractions of Holarrhena
TABLE 4: EFFECT OF LEAF EXTRACT OF antidysenterica leaves and seeds, found in this

HOLARRHENA ANTIDYSENTERICA HOLE CROSS
TEST

0 min 30 min 60 min 90 min
Control 21.4 12.6 11.4 7.6
Positive 9 6 36 2
Control
Group-1 19.2 10 9.4 6
Group-2 144 6 2 1.2
Group-3 6 4.4 24 2.6

So, CNS depressant activity of the methanolic leaf
extract of Holarrhena antidysenterica can be
suggested hopeful.
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study, might embark on some of the traditional
medicinal uses of this plant. This evidence could be
of particular interest in respect to uncover the
unexplored efficacy in addition to being a potential
source of chemically interesting and biologically
important drug candidates.

ACKNOWLEDGMENT: The authors were
grateful to Stamford University Bangladesh for
providing lab facilities for carrying out the required
research work.

REFERENCES:

1. Ali KM, Bera TK, Mandal S, Barik BR, Ghosh D:
“Attenuation of Diabetic Disorders in Experimentally
Induced Diabetic Rat by Methanol Extract of Seed of

622



Nahar et al., 1JPSR, 2015; Vol. 6(2): 620-623.

10.

Holarrhena antidysnterica”. International Journal of
Pharm tech Research 2009; 1: 1205-1211.

UmashankerPd K, Chandra S, Sharma J: Antidiabetic
efficacy of Ethanolic Extract of Holarrhena
antidysenterica Seeds in Streptozocin- induced diabetic
rats and its influence on certain biochemical parameters.
Journal of Drug Delivery & Therapeutics 2012; 2(4), 159-
162.

Mana S, Singhal S, Sharma NK, Singh D: Hypoglycemic
Effect of Holarrhena antidysenterica Seeds on
Streptozotocin induced Diabetic Rats. International Journal
of PharmTech Research 2010; 2: 1325-1329

Gilani AH, Khan A, Khan AU, Bashir S, Rehman NU,
Mandukhail SU: Pharmacological basis for the medicinal
use of Holarrhena antidysenterica in gut motility
disorders. Pharmaceutical biology 2010; 48: 1240-1246.
Bandawane DD, Bibave KH, Jaydeokar AJ, Patil US,
Hivrale MG: Antihyperglycemic and Antihyperlipidemic
Effects of Methanolic Extract of Holarrhena
antidysenterica Bark in Alloxan Induced Diabetes Mellitus
in Rats. Pharmacologia, 2013, 4: 95-106.

Dua VK, Verma G, Singh B, Rajan A, Bagai U, Agarwal
DD, Gupta NC, and Kumar S, Rastogi A: Anti-malarial
property of steroidal alkaloid conessine isolated from the
bark of Holarrhena antidysenterica. Malar J. 2013; 12:
194.

Ali KM, Chatterjee K, De D, Jana K, Bera TK, Ghosh D:
“Inhibitory effect of hydro-methanolic extract of seed of
Holarrhena antidysenterica on alpha-glucosidase activity
and postprandial blood glucose level in normoglycemic
rat”. Journal of Ethnopharmacology. 2011; 135(1): 194—
196.

Ganapathy PSS, Ramachandra YL, Rai SP: Anti-
inflammatory and analgesic activities of Holarrhena
antidysenterica Wall. Leaf extract in experimental animal
models. Int J Biomed Pharma Sci. 2010; 4(2): 101-103.
Apu AS, Chowdhury FA, Khatun F, Jamaluddin ATM,
Pathan AH, Pal A: Phytochemical Screening and In vitro
Evaluation of Pharmacological Activities of Aphanamix
ispolystachya (Wall) Parker Fruit Extracts. Tropical
Journal of Pharmaceutical Research 2013; 12: 111-116.
Bulbul L, Kader MA, Baul S, Uddin SMN, Haque MM,
Debnath PC, Kar A: In vitro anthelmintic and cytotoxic

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

activities of the methanolic extract of Typhaelephantina
Roxb. Indo American Journal of Pharmaceutical Research
2013; 3(4): 3519.

Mita TA, Shihan MH, Rahman M, Sharmin T, Maleque M,
Alvi MRH, Chowdhury SR: In Vitro Antioxidant,
Cytotoxic, Thrombolytic, Antimicrobial and Membrane
Stabilizing Activities of Murraya paniculata. American
Journal of Research Communication 2013; 1: 226-237.
Michael AS, Thompson CG, Abramovitz M: Artemia
salina as a test organism for bioassay. Science. 1956; 123:
464.

Uddin MMN, Amin MR, Basak A, Shahriar M: Analgesic
and Neuropharmacological Investigations on Sesbania
grandiflora. Int J Pharm 2014; 4(2): 179-182.

Nagaraja TS, Mahmood R, Krishna B, Thippeswamy BS,
Veerapur VP: Evaluation of Anxiolytic effect of Erythrina
mysorensis Gamb. in mice. Indian J Pharmacol. 2012;
44(4): 489-492.

Mishra SK, Sigh PN, Dubey SD: Evaluation of CNS
Depressant Activity of Capparis zeylanica Lin. Root.
Research Journal of Medicinal Plant 2011; 5(6): 738-746.
Ayoola GA, Sofidiya T, Odukoya O, Coker HAB:
Phytochemical screening and free radical scavenging
activity of some Nigerian medicinal plants. J. Pharm. Sci.
& Pharm. Pract. 2006; 8: 133-136.

Segelman AB, Farnsworth NR: Biological and
phytochemical screening of plants. IV. a new rapid
procedure for the simultaneous determination of saponins
and tannins. Lloydia 1969; 32: 59-65.

S. ShyamalaGowri and K. Vasantha: Phytochemical
Screening and Antibacterial Activity of Syzygium cumini
(L.) (Myrtaceae) Leaves Extracts. International Journal of
PharmTech Research 2010; 2: 1569-1573.

Uddin SJ, Shilpi JA, Rahman MT, Ferdous M, Rouf
R, Sarker SD: Assessment of neuropharmacological
activities of Pandanus foetidus (Pandanaceae) in mice. Die
Pharmazie - An International Journal of Pharmaceutical
Sciences 2006; 61: 362-364.

Ramanathan SK, Sundram RS, Sivakumar P, Nethaji R,
Senthil V, and Murthy NV, Kanagasabi R: CNS activity of
the methanol extracts of Careya arborea in experimental
animal model. Bangladesh Journal of Pharmacology 2008;
8(3): 36-43.

How to cite this article:
Nahar UJ, Bhuiyan MMR, Samsudduzah ANM, Uddin MR and Maryam Z: Phytochemical Screening, Cytotoxic and CNS Depressant
Activity of Holarrhena Antidysenterica Leaf and Seeds. Int J Pharm Sci Res 2015; 6(2): 620-23.doi: 10.13040/1JPSR.0975-
8232.6 (2).620-23.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are
available on Google Playstore)

International Journal of Pharmaceutical Sciences and Research

623



http://www.bioportfolio.com/resources/pubmed/?filterfield=journal_name&filterval=Pharmaceutical+biology

