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ABSTRACT

Aims: To screen for the antibacterial activity of Cissampelos pareira L. using six bacteria
(Two Gram positive bacteria (Staphylococcus aureus and Streptococcus pneumoniae)
and four Gram negative bacteria (Escherichia coli, Pseudomonas aeroginosa, Klebsiella
pneumoniae and Proteus vulgaris). The phytochemicals that are responsible for the
bioactivity were also screened.
Study Design: An In vitro antibacterial assay was done using disc diffusion.
Place and Duration of Study: Samples were collected from Mbeere community, Embu
county-Kenya. Authentication of botanical identity was done at the department of
biological sciences while extraction and phytochemical analysis was undertaken in the
department of Chemistry, Egerton University-Kenya. Antimicrobial bioassay was carried
out at Department of Microbiology, Rift Valley Provincial General Hospital.
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Methodology: Disc diffusion test was used to determine antimicrobial activity to plant
extracts. Chemical tests were used to determine the group of phytochemicals present in
the sample extract.
Results: Cissampelos pareira L. methanol root extract demonstrated antibacterial activity
to four of the six tested bacteria. The highest inhibition was demonstrated toward S.
aureus (20 mm), S. typhimurium (17 mm), K. pneumoniae (14 mm) and E. coli at (9 mm).
P. vulgaris and S. pneumoniae were not sensitive to the extract at all. The phytochemical
screening demonstrated the presence of all phytochemicals tested (alkaloids, flavonoids,
tannins, terpenoids and steroids).
Conclusion: This study reveals that Cissampelos pareira L. has antibacterial activity to
both Gram positive and Gram negative bacteria. This antibacterial activity is associated
with the variety of phytochemicals found in this plant. Therefore, the plant has potential to
be harnessed for further study in drug discovery.
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1. BACKGROUND INFORMATION

Infectious diseases are becoming a crisis as a major cause of human and animal mortality
and morbidity. This is further aggravated by the rapid development of multi-drug resistance,
limited anti-bacterial spectrum and adverse effects of available anti-microbial agents [1]. This
has consequently increased the attention and demand given to antimicrobials derived from
the plants since synthetic antibiotics have shown ineffectiveness against several pathogenic
organisms as a result of increasing drug resistance [2].

Plants have been used for medicinal purposes long before recorded history. Ancient
Chinese and Egyptian papyrus writings describe medicinal uses of plants from as early as
3000 BC. Indigenous cultures such as African and Native American tended to use herbs in
their healing rituals, while others developed traditional medical systems such as Ayurveda
and Traditional Chinese Medicine in which herbal therapies were used [3].

Plants have played an important role in the discovery of novel and useful drugs used in
modern medicine. Currently, there are a number of drugs of plant origin which are useful,
with life saving capacity and providing immediate therapeutic benefit [4]. Drugs derived from
unmodified natural products or semi-synthetic drugs obtained from natural sources
accounted for 78 % of the new drugs approved by the United States Food and Drug
Administration (FDA) between 1983 and 1994 [5]. Approximately 28 % of new chemical
entities between 1981 and 2002 were natural products or natural product-derived [6].

Among the estimated 250,000-500,000 plant species, only a small number has been
screened phytochemically and their fraction submitted for biological or pharmacological
screening. Over 2000 plant species are found to have medicinal value and are used for
medicinal purpose in different forms [7].

Plants have been serving mankind for long by acting as rich sources of useful drugs, food,
additives, flavouring agents, colourants, binders and lubricants. The medicinal value of
plants is associated with some chemical substances also known as phytochemicals that
produce a definite physiological action on the human body. The most important of these
bioactive compounds of plants origin are alkaloids, glycosides, essential oil, saponins,
tannins, steroids, terpenoids, resins, flavonoids, proteins and others [7, 8].
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Cissampelos pareira L. (Menispermaceae), locally in Mbeere community of Embu County in
Kenya called ‘Karigi – kanonongwe’ [9] is a woody, climbing ground creeper vine. It
produces inedible, dark, grape-sized drupes of about 4 – 6 mm. It is also distributed
throughout warm parts of Asia, East Africa, and America. The roots are used as a diuretic
and febrifuge, as a remedy for heart trouble, dysentery and sores. The roots of this plant are
mainly incorporated into many traditional Ayurvedic formulation prescribed for diseases like
rheumatism, ulcers, fevers. C. pareira is believed to kill bacteria, prevents convulsions,
ulcers, indigestion, skin irritations, manage cough, fever, intestinal worms, purgative
stomachic, wounds, snake bite and in being an antiperiodic [8-10].

2. MATERIALS AND METHODS

2.1 Collection and Identification of Plant Sample

The plant roots studied were collected from Kathuri Village, Mbeere community, Embu
County in Kenya in April 2012. The plant was identified through ethnobotanical approach by
consulting herbalists in the village. The taxonomical authentication of identity was
undertaken by the departmental botanist at the Department of Biological Sciences of
Egerton University, Kenya where sample voucher specimen NSN. 2 was deposited.

2.2 Preparation of Extract

The plant roots were air dried at room temperature before grinding to powder with a
mechanical grinder. The powder (150 g) was macerated in Methanol (300 ml) for four days
with intermittent shaking, the mixture was then filtered (Whatmann filter paper No. 1). The
filtrate was concentrated and evaporated to dryness by a rotary vacuum evaporator (BÜCHI
ROTAVAPOR R-205 V805, Flawil, Switzerland) at 40ºC and allowed to air dry.

2.3 Collection of Test Micro-Organisms

A total of six clinical microbial isolate strains were used. These micro-organisms were
obtained and maintained in agar slants at Rift Valley Provincial General Hospital laboratory
(department of bacteriology). The bacteria that were used included: Two Gram positive
bacteria (Staphylococcus aureus and Streptococcus pneumoniae) and four Gram negative
bacteria (Escherichia coli, Pseudomonas aeroginosa, Klebsiella pneumoniae and Proteus
vulgaris).

2.4 Anti-Microbial Assays

This was done to evaluate in vitro activity of the anti-microbial agents. The results were
reported quantitatively in terms of diameter of zones of inhibition [11]. Nutrient agar was
used for sub culturing of the test micro-organisms at 37ºC for 24 hours and Mueller Hinton
agar was used for sensitivity assay. The Media was reconstituted according to the
Manufacturer’s instruction, sterilized by autoclaving at 121ºC for 15 minutes and then
dispensed aseptically into Petri dishes (9 cm diameter) in a volume of 22 milliliters molten
agar and left to solidify and then stored in the refrigerator at 4ºC. Whatmann filter (No. 1)
discs of 6 mm diameter were made by punching the paper and the blank discs were
sterilized in hot air oven at 160ºC for one hour. They were then impregnated with 10 µl of the
varying concentration of the crude extract solution. The impregnated discs were then
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evaporated at 50ºC till they dried. Chloramphenicol at 50 µg/disc (Oxoid) was used as a
positive control due to its broad spectrum property.

2.5 Disc Diffusion Test

The anti-microbial activity was assayed by disc diffusion method according to Ayo et al., [12]
and Mbaveng et al. [13]. The bacterial strains were activated by growing them in Nutrient
agar at 37ºC for 18 – 24 hours. A fresh inoculum was developed by suspending activated
colonies in physiological saline solution (0.85% NaCl). The cell suspension was then
standardized using 0.5 McFarland turbidity standard. The suspension was used to
aseptically inoculate by swabbing the surface of Mueller Hinton agar plates. The
impregnated discs with extracts were then planted at equidistant points on top of the
inoculated agar medium by sterile forceps. The positive control Chloramphenicol disc was
also planted. The inoculated plates were then incubated at 4ºC for 2 hours to allow pre-
diffusion of extracts into the media then incubated at 37ºC for 24 hours after which they were
inspected for zones of inhibition. Anti microbial activity was then evaluated by measuring the
diameter of the inhibition zones.

2.6 Phytochemical Tests

Determination of presence of alkaloids, flavonoids, tannins, terpenoids and steroids was
done qualitatively using the protocols according to Ngoci et al. [5].

3. RESULTS

Cissampelos pareira L. methanol root extract demonstrated antibacterial activity to four of
the tested bacteria. Highest inhibition was demonstrated toward S. aureus (20 mm), S.
typhimurium (17 mm), K. pneumoniae (14 mm) and E. coli at (9 mm). P. vulgaris and S.
pneumoniae were not sensitive to the extract (Table 1).

Table 1. Anti-bacterial activity result for the methanol root extract

Microorganism Inhibition zones diameter in mm STD
Extract concentration (µg x 102)

Gram negative 50 25 12.50 6.25 3.125 50 µg
S. typhimurium 17± 0.7 13±0.6 10±1.2 6.3±0.3 0 27± 0.6
K. pneumoniae 14± 0.6 10±0.6 7±0.6 0 0 22± 0.5
E. coli 9± 0.6 6± 0.0 0 0 0 44± 0.5
P. vulgaris 0 0 0 0 0 35± 0.6
Gram positive
S. aureus 20± 0.6 17± 0.6 14±0.6 8±0.6 0 35± 0.6
S. pneumoniae 0 0 0 0 0 25± 0.5

STD – Represents positive control (Chloramphenicol); Values of inhibition zones are in mm
(mean±SEM, n=3).

Phytochemical screening demonstrated the presence of all phytochemicals tested (alkaloids,
flavonoids, tannins, terpenoids and steroids (Table 2).
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Table 2. Phytochemical results

Phytochemicals Methanol extract result
Alkaloids Positive
Flavonoids Positive
Tannins Positive
Terpenoids Positive
Steroids Positive

4. DISCUSSION

Methanol root extract of Cissampelos pareira L. had a broad spectrum activity by inhibiting
both Gram positive and Gram negative bacteria. This is in agreement with work in Nepal by
Maharjan et al. [14] where they demonstrated activity of Cissampelos pareira L root extract
toward K. pneumoniae, E. coli and S. aureus, although the activity demonstrated in this
study was higher. However a study by Basha et al. [8] in India showed that the Cissampelos
pareira L root extract had no activity against K. pneumoniae. This difference can be
associated with diversity of plants bioactive compounds which is influenced by genetic
characteristics, environmental factors such as climate, altitude and soil type; the period in
plants life history when collection took place, the treatment after collection and existence of a
distinct phenotype of a particular species (also known as chemical races) [15]. This diversity
can either be in regard to presence and absence of certain phytochemicals or be in the
levels of concentration of a certain phytochemical in a plant sample. This can explain why in
the studies by Maharjan et al. [14], they demonstrated absence of alkaloids while in this
particular study, alkaloids where shown to be present.

The activity toward bacteria can only be attributed to the bioactive compounds that tested
positive in the extract sample. Alkaloids which were present in the extract usually have
antimicrobial activity where they function by potentiating the role of immune cells as well as
by interfering with the microbial DNA and cell wall [16]. Flavonoids and tannins which tested
positive in the extract have also been shown to have antibacterial activity where they act by
complexing microbial proteins thus interfering with bacterial adhesion and inactivating
bacterial enzymes [5,17-19]. They also act by disrupting microbial membranes as it is with
terpenoids and phytosteroids [17-19]. The extract fraction inhibited some bacteria that are
associated with gastrointestinal infections and respiratory tract infections. This is supportive
of the traditional usage of the plant in management of such conditions.

5. CONCLUSION AND RECOMMENDATION

This study supports that Cissampelos pareira L. has antimicrobial activity to different
bacteria. This antibacterial activity is associated with the variety of phytochemicals found in
this plant. The plant has potential to be harnessed for further study in drug discovery.
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