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A B S T R AC T
Objective: To evaluate brine shrimp lethality assay of solvent extracts (aqueous, methanol,
ethanol, acetone, ethyl acetate, chloroform and n-hexane) of Hippophae rhamnoides (H.
rhamnoides) leaves.
Methods: Brine shrimp cytotoxicity assay was used to assess the cytotoxic potential of H.
rhamnoides leaves extracts. Three vials for concentration of each extract were made and 10
shrimps per vial (30 shrimps per dilution) were transferred to specific concentration of each
extract.
Results: The mortality of aqueous extract was 46.7%, methanol extract was 46.7%, ethanolic
extract was 50.0%, ethyl acetate was 26.7%, acetone extract was 33.3%, chloroform extract
was 40.0% and n-hexane extract was 33.3%. The lowest LD50 was found in methanol extracts
(1 199.97 µg/mL). Brine shrimp cytotoxicity of tested extracts of H. rhamnoides showed that
mortality rate was concentration dependent.
Conclusions: It is concluded that bioactive components are present in all leaves extracts of
H. rhamnoides, which could be accounted for its pharmacological effects. Thus, the results
support the uses of this plant species in traditional medicine.
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1. Introduction

function in the individual body. The main vital components of
these biochemical plants are tannins, flavonoids, alkaloids and

According to World Health Organization, more than eighty

phenolic compounds[1].

percent of the world’s inhabitants rely on traditional medicines

Hippophae rhamnoides Linn (H. rhamnoides) commonly

for numerous kinds of disorders. The plants’ remedial properties

known as sea buckthorn is a medicinal plant, grown in large

are potent in various components that give a precise biological

areas of Asia and Europe. Its different components have been

*Corresponding author: Javid Ali, Center of Biotechnology and Microbiology,
University of Peshawar, KPK- Pakistan.
Tel: +92-091-9216244
Fax: +92-091-9216232
E-mail: Javedali_14@yahoo.com

Article history:
Received 24 Dec 2014
Received in revised form 27 Dec, 2nd revised form 30 Dec 2014
Accepted 12 Jan 2015
Available online 6 Mar 2015

Javid Ali and Bashir Ahmad/Journal of Coastal Life Medicine 2015; 3(4): 322-325

long utilized for the cure of many diseases including pain,
rheumatoid arthritis and

colds[2].

Hippophae leaves contain folic

acid, catechins, esterified sterols, triterpenols and isoprenols [3].
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water bath at 50 °C to obtain dried residue. The resultant crude
extract was transferred into airtight sample bottles and kept at 4
°C

until used.

The sea buckthorn berries are rich source of flavonoids, vitamins,
carotenoids and sterols, which have great therapeutic values[4].
Generally, the plant bioactive compounds have potent antifungal,

2.3. Brine shrimp cytotoxicity assay of H. rhamnoides
leaves extracts

antibacterial and antioxidant activities[5]. The study documented
that glycoside, terpenoids, steroids, flavonoids, reducing sugars

Cytotoxicity of H. rhamnoides leaves extracts was determined

and tannins were present in H. rhamnoides (twigs) [6] . The

through brine shrimp (Artemia salina) assay[9]. In this method,

methanol extract of leaves, seed and pomace of sea buckthorn

eggs of 50 mg were used to hatch larvae during incubation in

were reported to have total phenolic content (mg GAE/g extract)

artificial seawater for 48-72 h. A total of 20 mg of each extract

Similarly, aqueous

was dissolve in 2 mL dimethyl sulfoxide to make stock solution.

extract exhibited phenolic content (mg GAE/g extract) (184.89,

From this stock solution, 500, 50 and 5 µL were transferred to

109.57 and 87.35 respectively). Seed oils, fresh juice, syrup

vials corresponding to 1 000, 100 and 10 μg/mL respectively and

and berry are used for fever, colds, cancer, stomach ulcers and

vials were to evaporate dimethyl sulfoxide overnight. Three vials

metabolic disorders treatments[8].

for each concentration of each extract were made and 10 shrimps

(278.80, 162.56 and 107.01

respectively) [7].

Many health problems especially heart attack, cancer, AIDS,

per vial (30 shrimps per dilution) were transferred to each

hepatitis, skin and gastrointestinal diseases are proliferated

concentration before 5 mL/vial addition of sea water. Cytotoxic

rapidly in the whole world particularly in undeveloped countries

drug (etoposide) served as positive control and sea water was

and their treatment by medicine (synthetic) is unaffordable by

regarded as negative control. The brine shrimps were observed

poor people. To utilize the active secondary metabolites from

for its mortality after 24 h. The % mortality of brine shrimp was

plants, Hippophae is a natural therapy for curing these health

calculated as shown below.

problems. The current research work was designed to evaluate the

%Mortality =

cytotoxic activities of H. rhamnoides leaves extracts.

2. Materials and methods
2.1. Collection of H. rhamnoides leaves

Number of died or immobile brine shrimp
伊 100
Total number of brine shrimps

2.4. Statistical analysis
All experiments were carried out in triplicate. Values were
presented as mean ±SD (n=3). The LD50 values were determined

The fully matured healthy leaves of H. rhamnoides were

by using computer program SPSS.

collected from Pakistan Council of Scientific and Industrial
Research, Skardu Gilgit Baltistan, Pakistan. The leaves were

3. Results

slightly washed to remove any dust, shade dried and powdered
with a laboratory mill. The crushed leaves were kept in an airtight plastic bag till used.

Cytotoxic effects (% mortality) of the H. rhamnoides extracts
were summarized as follows. Brine shrimp cytotoxicity of

The voucher specimen was deposited in Department of Botany,

tested extracts of H. rhamnoides showed that mortality rate was

University of Peshawar, Khyber Pakhtunkhwa- Pakistan, with

concentration dependent. The mortality was 46.7%, 16.7% and

herbarium number Bot.20006 (PUP).

6.7% at 1 000, 100 and 10 µg/mL respectively in aqueous extract.
The methanol extract percent mortality was 46.7, 26.7 and 6.7 at

2.2. H. rhamnoides leaves extraction

1 000, 100 and 10 µg/mL. The ethanolic extract at 1 000, 100 and
10 µg/mL showed % mortality of 50.0, 26.7 and 16.7 respectively.

Fifty grams of H. rhamnoides leaves powder was extracted

No mortality was found at 10 µg/mL in ethyl acetate and acetone

in 250 mL of water, ethanol, acetone, methanol, ethyl acetate,

extract, but these extracts showed 6.7 percent mortality at 100 µg/

chloroform and n-hexane for 48 h. These extracts were then

mL. While 26.7 and 33.3 mortality (%) were calculated at 1 000

filtered under vacuum in the course of Whatman filter paper

µg/mL for ethyl acetate and acetone respectively. Chloroform

into a Buchner flask. The extracts were concentrated in rotary

and n-hexane extracts exhibited 6.7% mortality at 10 µg/mL. At

evaporator and transferred in a sterilized beaker for heating on

1 000 and 100 µg/mL, chloroform extract mortality were 40.0%
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and 23.3% and n-hexane extract mortality were 33.3% and 16.7%
respectively. No mortality was recorded for negative control and

taken orally[20,21].
The present study documented the potent cytotoxic activity
of the H. rhamnoides leaves extracts especially ethanol and

100% mortality was noted in positive control.
The LD50 values of H. rhamnoides leaves extracts were shown

methanol. The phytochemical constituents such as phenols and

below. The LD50 of methanol extracts was 1 199.97 µg/mL, while

flavonoids are the major components which are responsible for

ethanolic extract’s LD 50 was 1 206.91 µg/mL. The n-hexane

the potential cytotoxic activity. As the H. rhamnoides leaves are

extract had the highest LD50 value of 6 146.53 µg/mL. The other

still in use as a traditional herbal medicine, containing a number

LD50 values for aqueous, ethyl acetate, chloroform and acetone

of useful phytochemicals can provide a scientific base for further

were 1 515.09 µg/mL, 4 050.53 µg/mL, 2 198.80 µg/mL and

primary health care system.

2 282.31 µg/mL respectively.

Conflict of interest statement
4. Discussion
The authors declare that they have no conflict of interest.
Cytotoxic activity was the initial footstep in exploration for
development of anti-cancer drug. The brine shrimp cytotoxic

Acknowledgements

assay has been widely used in the key screening of the isolated
compounds as well as crude extracts to assess the toxicity

The authors wish to thank Center of Biotechnology and

towards brine shrimps, which could also give a sign of possible

Microbiology (COBAM), University of Peshawar-Pakistan and

cytotoxic properties of the test substances [10] . Because this

Higher Education Commission Islamabad-Pakistan for their

bioassay is an easy and simple protocol. The procedure allows

supports.

the use of smaller amount of the extracts and allows larger
number of dilutions and samples within shorter time than using
the original test vials[11]. Furthermore, it has been established

Comments

that the cytotoxic materials commonly show significant activity
in the brine shrimp cytotoxicity assay and this assay can be

Background

suggested as a channel for the discovery of pesticidal and anti-

Using medicinal plants against one of the most major health

simplicity [12] .

issues, cancer, has been always an area of interest for researchers.

Alkaloids are commonly considered as antibacterial, cytotoxic,

Because of the presence of diverse array of chemical constituents,

antimalarial and anticancerous agents[13]. While saponins contain

medicinal plants offer a good alternative to search cure for

antimicrobial and larvicidal characteristics [14]. Anthraquinones

cancer. H. rhamnoides (sea buckthorn) is a multipurpose plant

exhibit cytotoxicity and antimicrobial activities, whereas

holds many bioactive compounds like phenols, flavenoids,

activities [15] .

carotenoids and proteins etc, which have possessed numerous

Flavonoids have been exposed to cover antioxidant, antiviral,

pharmacological activities. The present work describes the

anti-thrombotic, anti-inflammatory, vasodilatory, antibacterial,

potential of this plant for brine shrimp cytotoxicity.

tumor compounds because of its low cost and

terpenoids have larvicidal and antibacterial

antiallergic and antineoplastic activities[16]. Tannins have shown
potential antioxidant, antibacterial, anticancer and antiviral

Research frontiers

The preliminary phytochemical analysis of H.

The present research work described cytotoxic activities of

rhamnoides berries claims the existence of saponins, glycosides,

H. rhamnoides leaves extracts by brine shrimp cytotoxicity

alkaloids, flavonoids, tannins and anthraquinones [18] . Plants

inhibition percentage.

activities [17] .

containing flavonoids, tannins and sterols may be used for
antiviral activity [19] . The LC 50 of methanolic extract of H.

Related reports

rhamnoides (twigs) was 1 584.89 µg/mL and the difference in

Screening of natural products has received the attention of

brine shrimp cytotoxicity results may be due to the variation

researchers around the world. The folklore medicine has evidence

in the type and quantity of cytotoxic phytochemicals (e.g.

for effectiveness of herb extract in treating various disorders.

flavonoids, triterpenoids, tannins, or coumarins) found in the

The study showed cytotoxic activity of methanolic extracts of H.

plants crude extracts[7]. H. rhamnoides leaves have been found

rhamnoides. The sea buckthorn juice also revealed the inhibition

free from heavy metal contamination and no side effect when

of prostatic adenocarcinoma (PC-3) and mammary gland
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adenocarcinoma (MDA-MB-231) cancer cell proliferation.
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