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ABSTRACT: Present study was aimed to evaluate the preliminary pharmacognosy properties such
as antimicrobial, antioxidant and anti-cancer potential of ethanol extract of Cissus quadrangularis.
Antimicrobial activity was tested against Staphylococcus aureus, Bacillus subtilis, Vibrio cholera,
Vibrio parahaemolyticus, Pseudomonas aeruginosa, Entero toxigenic Excherichia coli (ETEC) and
Salmonella typhi by disc diffusion assay. Antioxidant activity was determined by DPPH free radical
scavenging assay and ABTS free radical scavenging assay. MCF-7 breast cancer cells were used to
investigate the in vitro anti-cancer activity of ethanol extracts of cissus. The anticancer activity MTT
assay carried out using MCF7 cell line. The results CQE extract showed more activity against Vibrio
parahaemolyticus, Vibrio cholera, ETEC and Salmonella typhi at 5-25 mg/well. The extract also
exhibited dose dependent scavenging of DPPH and ABTS radicals. DPPH radicals was more
efficient than that of ABTS radicals as revealed by the low IC50 value. MCF-7 breast cancer cells
were used to investigate the in vitro anti-cancer activity of ethanol extracts of Cissus. The MTT
assay results showed considerable anti-cancer activity in MCF-7 cancer cells, with an IC50 value
of 40 pg/ml. Cissus extract effectively inhibited proliferation of MCF-7 cells in a dose-dependent
manner over 24h. Thus the compounds of Cissus quadrangularis displayed potential for antioxidant,

antibacterial and anti-cancer agents.
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1.INTRODUCTION

Medicine in contemporary India is a fascinating blend of the traditional system with conventional
one and often been used for various historical, cultural and ecological and socio-economical reasons
[1,2]. In spite of enormous progress in the modern medical system, about 80% of the world
population still depends on traditional systems of medicine for primary health care, which is true in
Indian scenario also [3]. Cissus quadrangularis is a vining plant native to India and Africa that has
been used medicinally for centuries [4-6]. The extensive list of applications of Cissus includes: bone
fracture healing and tissue repair, prevention of osteoporosis, weight loss, blood sugar regulation,
digestive disorders, menstrual irregularity, cholesterol and triglyceride lowering, antimicrobial,
analgesic, antipyretic, anti-inflammatory, tissue protective, joint health, increased lean muscle mass
and other folkloric applications. Traditionally, dried powders of the plant were used. However,
alcoholic (ethanol or methanol) extracts are now widely used in the commercial market. All parts of
the plant are claimed to be of therapeutic value. The use of this plant by the common folk for
promoting fracture healing process is an old practice. In Ayurveda was the Indian traditional health
care system [7]. Some of these historical uses of C. quadrangularis L., have been further
investigated in recent years using scientific methods. In addition to its therapeutic uses, the young
stem of the plant is used in making curries and chutneys for human consumption. The ash prepared
from the plant is as a substitute for baking soda [8]. The USDA Agricultural Research Service has
also listed uses of C.quadrangularis L. as ornamental, human food (vegetable) and medicinal
(folklore). It has also been used as a tonic, an analgesic, and antihelmenthic medicine. The whole
plant is used in oral re-hydration, while the leaf, stem, and root extracts of this plant are important
in the administration of various ailments [910,11]. C. quadrangularis L., Phytochemical analyses

showed high levels of carotene, anabolic teroidal substances, calcium and ascorbic acid. The
stem of this plant has been reported to contain two asymmetric tetracyclic triterpenoids. The
presence of b-sitosterol, d-amyrin, d-amyrone, and flavanoids (quercetin) has also been reported
[12,13]. The unique chemical constituents of C. quadrangularis such as flavonoids and indanes, as
well as phytosterols and keto-steroids, have shown promise as powerful and efficient antioxidants
[14, 15]. The phytochemical analysis of the plant showed the presence of vitamin C, B-carotene, two
symmetric tetracycline triterpenoids, B-sitosterol, a-amyrone. In addition to vitamin C, it also
contains a high amount of carotene A, anabolic steroidal substance, and calcium [16].The
methanolic extract of Cissus quadrangularis has been shown to inhibit iNOS activity in damaged
gastric mucosa induced by aspirin [17]. Moreover, Cissus quadrangularis extract suppressed ear
and paw edema in rats induced by ethyl phenylpropiolate and by both carrageenin as well as
arachidonic acid, respectively [18]. The molecular mechanism and anti-inflammatory activity the
molecular mechanism of the ethyl acetate extract of Cissus quadrangularis stem (CQE) in LPS-
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stimulated RAW 264.7 macrophage cells. These findings provide the scientific rationale for the anti-

inflammatory therapeutic use of Cissus quadrangularis stem. CQE inhibits LPS-induced NO
production and iNOS expression in macrophages. These inhibitory effects, at least in part, might be
mediated via induction of HO-1 by CQE, thereby leading to decrease in the nuclear level of NF-kB
and subsequently the reduction in iINOS expression. Therefore, CQE exerts an anti-inflammatory
effect and may contain compounds useful in treating inflammatory diseases including hemorrhoids
[19]. In Thailand, the stem of C. quadrangularis L. is used traditionally in the treatment of
hemorrhoid and irregular menstruation [20]. Plants containing phytoestrogen and triterpenoids have
been used in traditional system of medicine for the treatment of osteoporosis.
Cissus quandrangularis L. (Vitaceae). Thick quadrangular fleshy stem, is an edible plant found in
hotter parts of India, Malaya, and West Africa. Commonly known as the “bone setter” the plant
ability to join bones. The plant has been documented in Ayurveda for its medicinal uses in gout
syphilis and etc. The stem juice is used to treat scurvy and irregular menstruation, the root is used
specifically for bone fracture [21]. A number of studies [22-26] have provided additional evidence
of the ability of Cissus extracts to stimulate bone growth and healing, and prevention and reversal
of osteoporosis. The purpose of this study was to analyze the effectiveness of
Cissus quandrangularis stem ethanolic (CQE) extract towards its potency as an antibacterial agent
against the standard and antibiotic-resistant clinical isolates plus its anti-oxidant and in vitro anti-
cancer abilities.

2. MATERIALS AND METHODS

2.1 Plant Material

Healthy Cissus quandrangularis Stem were collected from the Gandhi market, Tiruchirappalli,
Tamil Nadu, India, during August 2016. The stem were washed thoroughly with a few drops of
Tepol in running tap water to remove surface debris and then rinsed with distilled water. Further,
they were sliced and dried in shade for 2-4 days. The dried rhizomes were ground into fine powder
using a mixer grinder.

2.2 Extraction procedure

Dried Cissus quandrangularis (25g) stem powder was extracted with 400 ml of 95% ethanol
(Fisher Scientific, Hampton, New Hampshire, United States) using the soxhalet apparatus for 48
hours. The solvent was evaporated under reduced pressure at 45°C using a rotary evaporator (Buchi
R-210, Flawil, Switzerland) to give a yield of 8.4 % of dry extract. The dried Cissus quandrangularis
stem ethanolic (CQE) extract obtained was stored at -20 °C until further use.A stock solution of the
extract was dissolved in DMSO.Then the stock extract was reconstituted with Dimethyl sulfoxide

(DMSO) to produce the desired concentrations for further analysis.
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2.3 Bacterial Strains

The antibacterial activity was tested against Staphylococcus aureus (ATCC 6538), Bacillus subtilis,

Vibrio cholera, Vibrio parahaemolyticus, Pseudomonas aeruginosa (ATCC 15442), Entero

toxigenic Excherichia coli (ETEC) (Resistant to Ampicillin, Chloramphenicol, ~Gentamicin,

Sulfamethoxazole, and Tetracycline) and Salmonella typhi. The above standard andclinically
isolated strains were obtained from the Department of Biomedical Science, Bharathidasan

University, Tiruchirappalli, Tamil Nadu, India. Cultures and morphological features of the strains

were confirmed by biochemical characterization.

2.4 Antibacterial activity

All the chemicals used for media preparation and the antibiotics were purchased from Hi-Media
Limited, Mumbai, India.

2.4.1 Disc diffusion method

The test organism was swabbed to the freshly prepared sterile Muller-Hinton agar plates. Sterile
paper discs (bmm) were impregnated with various concentrations of the CQE extracts (5-25 mg)
suspended in DMSO and DMSOwas used as negative control. The discs were dried to remove the
DMSO solvent in a laminar air flow and were placed on the surface of the petriplates using sterile

forceps. Plates were incubated at 37°C for 24hours. Finally the zone of inhibition were noted and
tabulated.

2.5 Free radical scavenging activity

All the chemicals used for free radical scavenging activity were purchased from Hi-Media Limited,

Mumbai, India.

2.5.1 2,2'-azinobis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical scavenging assay:

ABTS" scavenging activity of CQE extract was assayed following the method of Re et al., 1999.

Seven mM ABTS" solution and 2.4 mM potassium persulfate solution was prepare as stock solution.

The working solution was prepared by mixing equal quantities of each stock solution and allowing
them to react in dark for 12 h at room temperature. The diluted solution by mixing 1 ml ABTS*
solution with 60 ml methanol to obtain an absorbance of 0.706 £ 0.001 units at 734 nm. Fresh
ABTS " solution was prepared for each assay. Plant extract (1 ml) of various concentrations ranging
from 20 to 100 mg were allowed to react with 1 ml of the ABTS" solution and the absorbance was
taken at 734 nm after 7 min using UV Vis spectrophotometer (Cary 60 UV-Vis, Agilent Technologies,
Santa Clara, United States). The ABTS" scavenging capacity of the extract was compared with that
of butylatedhydroxyltoluene(BHT) standard and percentage of inhibition was calculated using the
below formula;

ABTS " radical scavenging activity (%) = [(Abs control - Abs sample)]/(Abs control)] * 100.

Where Abs control is the absorbance of ABTS radical + methanol; Abs sample is absorbance of
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ABTS radical + sample extract/standard. The sample concentration providing 50% inhibition (ICso)

was calculated from the graph of inhibition percentage against sample concentration. All
determinations were carried out in triplicates. The ABTS activity radical-scavenging of BHT was
assayed for comparison as the positive control.

2.5.2 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay:

The effect of extract on DPPH radical was estimated using the method of Liyana-Pathirana and
Shahidi, 2005. A solution of 0.135 mMDPPH in methanol was prepared and 1 ml of this solution
was mixed with 1 ml of extract in ethanol containing 20 to 100 mg of the extract. The mixtures was
vortexes thoroughly and left in dark at room temperature for 30 min. The absorbance of the mixture
was measured spectrophotometrically at 517 nm using a UV Vis spectrophotometer (Cary 60 UV-
Vis, Agilent Technologies, Santa Clara, United States). BHT was used as a reference standard. The
ability to scavenge DPPH radical was calculated by the following formula.

DPPH radical scavenging activity (%) = [(Abs control - Abs sample)]/ (Abs control)] *x 100
Where Abs control is absorbance of DPPH radical + methanol; Abs sample is absorbance of DPPH
radical + sample extract/standard. All determinations were carried out in triplicates.

2.6 MTT invitro anti-cancer assay:

MCF-7 cell line in a monolayer containing approximately 1 x 10%*cells were added to each well of a
96 well plate containing Dulbecco's modified Eagle's medium and were incubated for 8h at 37°C in
a COz incubator (Galaxy® 170 S, Eppendorf, Hamburg, Germany) with a humidified atmosphere of
95% air and 5% CO». After 8h incubation, cells were exposed to increasing concentrations of CQE
extract (2-50 pg/ml) and were incubated for 24 and 48 hours as above. After incubation 20 pl of
MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) was added to each well then
the cultures were further incubated for 4 h, MTT was aspirated and then 200 ml of DM SO was added
to dissolve the formazan crystals. The absorbance was measured at 570 nm using microplate reader
(Bio-rad, USA).

3. RESULTS AND DISCUSSION

3.1 Antibacterial activity

The results of the antibacterial activity of ethanol extract on the various bacterial strains are as shown
in table 1. The table indicated that the extracts showed slight variable degree of antibacterial activity
on the different pathogens. The CQE extract showed greatest inhibition on pathogen Pseudomonas
aeruginosa, Salmonella typhi with a zone of inhibition of 21 mm, in a concentration of 250pug/ml.
All the other organisms namely Staphylococcus aureus, Bacillus subtilis, Vibrio cholera, ETEC and
exhibited a little less inhibition of 18 or 19 mm in the same concentration. The least inhibition was
observed on Staphylococcus aureus and Vibrio parahaemolyticus with a inhibition zone of 6 mm at

a concentration of 50 pg/ml.
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Tablel. Zone of inhibition (mm) formed on various bacteria by different concentrations of CQE

extract in disc diffusion method

COE extract Zone of inhibition of various organisms (mm)
Concentration(ug/ml) A B C D £ ¥ G
50 6 7 7 6 7 7 8
100 11 10 9 10 11 10 11
150 14 13 12 13 14 13 15
200 16 16 15 16 17 15 18
250 19 19 19 18 21 18 21

(A: Staphylococcus aureus, B: Bacillus subtilis, C: Vibrio cholera, D: Vibrio parahaemolyticus,
E: Pseudomonas aeruginosa, F:ETEC and G: Salmonella typhi)

3.2 Free radical scavenging activity
3.2.1 ABTS radical scavenging activity
The principle behind the technique involves the reaction between ABTS and potassium per sulphate
to produce the ABTS radical cation, a blue green chromogen. The presence of antioxidant-reductant,
the colored radical is converted back to colorless ABTS, the absorbance of which is measured at
734 nm. The ICso value of the CQE extract and BHT to scavenge the ABTS radical is approximately
30 pg/ml and 35ug/ml respectively, where BHT is the reference standard (Figure 1).
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Figure 1. ABTS free radical scavenging assay of CQE Extract with butylatedhydroxyltoluene

(BHT) control.
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3.2.2 DPPH radical scavenging activity

DPPH is a stable free radical and accepts an electron or hydrogen radical to become a stable
diamagnetic molecule. The degree of discoloration indicated the scavenging potential of the
antioxidants in the extract. ICso value of the CQE extract and BHT to scavenge the DPPH radical is
less than 10 pg/ml and 10 pg/ml respectively, where BHT is the reference standard (Figure 2).
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Figure 2. DPPH free radical scavenging assay of CQE extract with butylatedhydroxyltoluene BHT)
control.
3.3 MTT in vitro anti-cancer assay
MTT assay was performed to determine the cytotoxic effect of CQE extract on MCF-7 cells. The
CQE extract effectively inhibited proliferation of MCF-7 cells in a dose-dependent manner over 24
h (Figure3). The ICsovalue of the CQE extract was 40pg/ml. DMSO was used as control and did not

have any anti-proliferation effect on the MCF-7 cell line.

CQE Cell Viability Assay
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Figure 3. MTT assay of CQE extract on MCF-7 cell line shown for 24 and 48 hours.
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Most of the pathogens are resistant to present antibiotics so the need of new antibiotics is important

in the society. Plants have been a most valuable source for natural product to maintain human health
and act as a very good antimicrobial activity. According to world health organization medicinal
plants have produce a good antimicrobial and antiseptic compounds. Almost most developing
countries 60 to 90% of the people used medicinal plants in their daily dietary [27]. In the present
study, totally one plants and 7 spices are used to determine the antibacterial activity. Traditionally,
water was used as a good solvent for extraction of compounds from plants and seeds but a few
decades, inorganic solvents are used for better solubility of active compounds. Cissus
quadrangularis Linn. has been widely used as traditional medicine in Africa and Asia including
Thailand for the treatment of hemorrhoid, osteoporosis and scurvy [28]. Quercetin and resveratrol,
isolated from C. Quadrangularis [29], are Major natural antioxidants [30, 31]. In this study, we used
ethanol as solvent for extraction of compounds from Cissus quandragularis and compare its activity
against several human bacterial pathogens. There are many investigators in the past who suggested
that plant extracts of different solvents to have great potential of antibacterial activity. In our study,
the ethanolic extract of Cissus quandragularis showed great anti-bacterial activity against human
bacterial pathogens such as Staphylococcus aureus, Bacillus subtilis, Vibrio cholera, Vibrio
parahaemolyticus, Pseudomonas aeruginosa, ETEC and Salmonella typhi. The Cissus
quandragularis extract demonstrated adequate to strong antibacterial activity, and showed stronger
inhibitory effects against all studied human pathogens (p < 0.05). The results infered that the most
sensitive bacteria were the standard strains namely of Staphylococcus aureus, Bacillus subtilis,
Vibrio cholera, ETEC. In the current study the ethanolic extract MIC values of Cissus has shown
acceptable activity against common human pathogens such as Vibrio cholera, Vibrio
parahaemolyticus, ETEC and Salmonella typhi providing a new lead. Cissus quadrangularis Linn
(Vitaceae), is widely used in herbal medicine. The stem of Cissus quadrangularis has been used for
the treatment of irregular menstruation, asthma and hemorrhoids and healing bone fractures [32].
Several studies have demonstrated that the extracts from Cissus quadrangularis have anti-oxidant,
anti-bacterial, anti-osteoporotic, gastroprotective, analgesic and anti-inflammatory properties
[33].This is the reason for the interest towards the inclusion of nontoxic antioxidant flavanoids and
polyphenols in the human diet which are abundant in Cissus quandragularis. Apart from the studied
antiradical activity, CQE ethanolic extract was also subjected to in vitro toxicology to ascertain its
effectiveness against breast cancer cell line MCF-7. Phytochemical studies of C. quadrangularis
found several phytochemical constituents such asflavonoids, triterpenoids [34], stilbene derivatives
and many others, e.g. resveratrol, piceatannol, pallidolperthenocissin [35], and phytosterols [36].
Pharmacological studies revealed the bone fracture healing property and antiosteoporotic effect of

this plant [37]. The antibacterial and antioxidant activities identified of the extract from C.
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quadrangularis [38]. The clinical trial of C. quadrangularis in hemorrhoid patients and found that

two capsules of 500 mg dry powder taken twice daily were very effective in the treatment of

hemorrhoidal pain and inflammation as well as reducing the size of haemorrhoids [39].

4. CONCLUSION

Cissus quadrangularis L., a succulent vine from Asia and Africa, has been known for its therapeutic

uses since ancient times. The plant is used in the treatment of osteoporosis, asthma, cough,

hemorrhoids, and gonorrhea [40]. The results of the present study indicated that the ethanol extract
of Cissus rhizome is potent in inhibiting the proliferation of ER-positive breast cancer cells (MCF-

7). The results of the current study demonstrate that cissus not only has a powerful inhibitory act on

the proliferation of ER-positive (MCF-7) breast cancer cells but also contains significant

antibacterial and antioxidant activity. The findings holds promise for further in vitro and in vivo
molecular target-oriented studies to examine the chemoprotective efficacy of ethanol extract of
cissus quandragularis, particularly for ER-negative breast cancers, which have a poorer prognosis

and shorter survival [41].

5. ACKNOWLEDGEMENT

No others Acknowledge.

6. CONFLICT OF INTEREST

There is no conflict of interest.

REFERENCES

1. Khan S. Systems of medicine and nationalist discourse in India: towards “new horizons” in
medical anthropology and history. Social Science & Medicine. 2006;62(11):2786-97.

2. Kunwar RM, Shrestha KP, Bussmann RW. Traditional herbal medicine in Far-west Nepal: a
pharmacological appraisal. Journal of Ethnobiology and Ethnomedicine. 2010;6(1):35.

3. Upadhya V, Hegde HV, Bhat S, Hurkadale PJ, Kholkute SD, Hegde GR. Ethnomedicinal plants
used to treat bone fracture from North-Central Western Ghats of India. Journal of
ethnopharmacology. 2012;142(2):557-62.

4. Kumar TS, Jegadeesan M. Physico-chemical Profile of Cissus Quadrangularis L. Var-i In
Different Soils. Ancient science of life. 2006;26(1-2):50.

5. Gupta AK, Sharma M. Cissus quadrangularis L. Rev. Indian Med. Plants. 2008;6:410-1.

6. Mishra G, Srivastava S, Nagori BP. Pharmacological and therapeutic activity of Cissus
quadrangularis: an overview. International journal of pharmtech research. 2010;2(2):1298-310.

7. Stohs SJ, Ray SD. A review and evaluation of the efficacy and safety of Cissus quadrangularis
extracts. Phytotherapy research. 2013;27(8):1107-14.

8. Wealth of India,. A dictionary of Indian Raw Materials and Industrial Products. Cissus Linn
(Vintaceae) Council of Scientific and Industrial Research Publication 3, 1992;593-594.

© 2018 Life Science Informatics Publication All rights reserved

Peerreviewunder responsibilityofLife Science Informatics Publications
2018 May — June RJILBPCS 4(3) Page No.102


http://www.rjlbpcs.com/

Subramani RJLBPCS 2018 www.rjlbpcs.com Life Science Informatics Publications

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Agbor GA, Kuate D, Oben JE. Medicinal plants can be good source of antioxidants: case study
in Cameroon. Pak J Biol Sci. 2007;10(4):537-44.

Oben JE, Enyegue DM, Fomekong GI, Soukontoua YB, Agbor GA. The effect of Cissus
quadrangularis (CQR-300) and a Cissus formulation (CORE) on obesity and obesity-induced
oxidative stress. Lipids in Health and Disease. 2007;6(1):4.

Oben JE, Ngondi JL, Momo CN, Agbor GA, Sobgui CS. The use of a Cissus
quadrangularis/Irvingia gabonensis combination in the management of weight loss: a double-
blind placebo-controlled study. Lipids in health and disease. 2008;7(1):12.

Mehta M, Kaur N, Bhutani KK. Determination of marker constituents from Cissus
quadrangularis Linn. and their quantitation by HPTLC and HPLC. Phytochemical Analysis.
2001;12(2):91-5.

Jakikasem, S.L.P, Kajsongkarm, T., Sontorntanasart, T.,. Phytochemical study of
Cissusquadrangularis. Thai J. Pharm. Sci. 2000;24, 25.

Oben JE, Enyegue DM, Fomekong GI, Soukontoua YB, Agbor GA. The effect of Cissus
quadrangularis (CQR-300) and a Cissus formulation (CORE) on obesity and obesity-induced
oxidative stress. Lipids in Health and Disease. 2007;6(1):4.

Sharp H, Hollinshead J, Bartholomew BB, Oben J, Watson A, Nash RJ. Inhibitory effects of
Cissus quadrangularis L. derived components on lipase, amylase and alpha-glucosidase activity
in vitro. Natural Product Communications. 2007;2(8):817-22.

Deka DK, Lahon LC, Saikia J, Mukit A. Effect of Cissus quadrangularis in accelerating healing
process of experimentally fractured radius-ulna of dog: a preliminary study. Indian J Pharmacol.
1994;26(1):44-5.

Jainu M, Devi CS. Gastroprotective action of Cissus quadrangularis extract against NSAID
induced gastric ulcer: role of proinflammatory cytokines and oxidative damage. Chemico-
biological interactions. 2006;161(3):262-70.

Panthong A, Supraditaporn W, Kanjanapothi D, Taesotikul T, Reutrakul V. Analgesic, anti-
inflammatory and venotonic effects of Cissus quadrangularis Linn. Journal of
ethnopharmacology. 2007;110(2):264-70.

Srisook K, Palachot M, Mongkol N, Srisook E, Sarapusit S. Anti-inflammatory effect of ethyl
acetate extract from Cissus quadrangularis Linn may be involved with induction of heme
oxygenase-1 and suppression of NF-kB activation. Journal of ethnopharmacology.
2011;133(3):1008-14.

Attawish A, Chavalittumrong P, Chivapat S, Chuthaputti A, Rattanajarasroj S, Punyamong S.
Subchronic toxicity of Cissus quadrangularis Linn. Songklanakarin J Sci Technol. 2002;24:39-
51.

© 2018 Life Science Informatics Publication All rights reserved

Peerreviewunder responsibilityofLife Science Informatics Publications
2018 May — June RJILBPCS 4(3) Page No.103


http://www.rjlbpcs.com/

Subramani RJLBPCS 2018 www.rjlbpcs.com Life Science Informatics Publications

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Sapsrithong T, Kaewprem W, Tongumpai S, Nusuetrong P, Meksuriyen D. Cissus quadrangularis
ethanol extract upregulates superoxide dismutase, glutathione peroxidase and endothelial nitric
oxide synthase expression in hydrogen peroxide-injured human ECV304 cells. Journal of
ethnopharmacology. 2012;143(2):664-72.

Potu BK, Rao MS, Kutty NG, Bhat KM, Chamallamudi MR, Nayak SR. Petroleum ether extract
of Cissus quadrangularis (LINN) stimulates the growth of fetal bone during intra uterine
developmental period: a morphometric analysis. Clinics. 2008;63(6):815-20.

Potu BK, Rao MS, Nampurath GK, Chamallamudi MR, Prasad K, Nayak SR, et al. Evidence-
based assessment of antiosteoporotic activity of petroleum-ether extract of Cissus
quadrangularis Linn. on ovariectomy-induced osteoporosis. Upsala journal of medical sciences.
2009;114(3):140-8.

Potu BK, Bhat KM, Rao MS, Nampurath GK, Chamallamudi MR, Nayak SR, et al. Petroleum
ether extract of Cissus quadrangularis (Linn.) enhances bone marrow mesenchymal stem cell
proliferation and facilitates osteoblastogenesis. Clinics. 2009;64(10):993-8.

Potu BK, Rao MS, Nampurath GK, Chamallamudi MR, Nayak SR, Thomas H. Anti-
osteoporotic activity of the petroleum ether extract of Cissus quadrangularis Linn. in
ovariectomized Wistar rats. Chang Gung Med J. 2010;33(3):252-7.

Potu BK, Nampurath GK, Rao MS, Bhat KM. Effect of Cissus quadrangularis Linn on the
development of osteopenia induced by ovariectomy in rats. La Clinica terapeutica.
2011;162(4):307-12.

Jaishree S, Padma K. Comparative Study Of Antimicrobial Activity And Phytochemical
Screening Of Serial Extracts From Leaves And Fruit Of Aegle Marmelos And Carica Papaya.
Int J Pharm Pharm Sci, Vol 9(12):119-123.

Raj SJ, Joseph B. Pharmacognostic and traditional properties of Cissus quadrancularis Linn-An
overview. International journal of pharma and bio sciences. 2011;2(1):131-9.

Thakur AK, Jain V, Hingorani L, Laddha KS. Improved high-performance liquid
chromatography-DAD method for the simultaneous analysis of quercetin and kaempferol in the
stems of Cissus quadrangularis Linn. Acta Chromatographica. 2009;21(1):95-103.

Boots AW, Haenen GR, Bast A. Health effects of quercetin: from antioxidant to nutraceutical.
European journal of pharmacology. 2008;585(2-3):325-37.

Vandana J, Mohammed S. Simultaneous Rp-Hplc Analysis Of Quercetin And Kaempferol In
Different Plant Parts Of Cissus Quadrangularis. Int J Pharm Pharm Sci, Vol 8(7):138-142.

Potu BK, Rao MS, Swamy NV, Kutty GN. Cissus quadrangularis plant extract enhances the
ossification of fetal bones. Pharmacologyonline. 2007;1:63-70.

© 2018 Life Science Informatics Publication All rights reserved

Peerreviewunder responsibilityofLife Science Informatics Publications
2018 May — June RJILBPCS 4(3) Page No.104


http://www.rjlbpcs.com/

Subramani RJLBPCS 2018 www.rjlbpcs.com Life Science Informatics Publications

33.

34.

35.

36.

37.

38.

39.

40.

41.

Panthong A, Supraditaporn W, Kanjanapothi D, Taesotikul T, Reutrakul V. Analgesic, anti-
inflammatory and venotonic effects of Cissus quadrangularis Linn. Journal of
ethnopharmacology. 2007;110(2):264-70.

Mehta M, Kaur N, Bhutani KK. Determination of marker constituents from Cissus
quadrangularis Linn. and their quantitation by HPTLC and HPLC. Phytochemical Analysis.
2001 ;12(2):91-5.

Adesanya SA, Nia R, Martin MT, Boukamcha N, Montagnac A, Pais M. Stilbene derivatives
from Cissus quadrangularis. Journal of Natural Products. 1999;62(12):1694-5.

Pluemjai T, Saifah E. Constituents of Cissus quadrangularis Linn. Thai Journal of
Pharmaceutical Sciences. 1986;11(4):205-11.

Shirwaikar A, Khan S, Malini S. Antiosteoporotic effect of ethanol extract of Cissus
quadrangularis Linn. on ovariectomized rat. Journal of Ethnopharmacology. 2003;89(2-3):245-
50.

Murthy, K.N.C, Vnitha, A, Swamy, M, Ravishankar, G.A. Antioxidant and antimicrobial activity
of Cissus quadrangularis. Journal of Medical Food.2003;6 (2), 99-105.

Segsunviriya C, Choomprabutra S. A clinical study of Cissus quadrangularis Linn. in
hemorrhoid patients. InSeminar of Research and Development of Medicinal Plant. Division of
Medical Research, Department of Medical Sciences, Ministry of Public Health, Thailand, 1989;
pp. 54-55.

Mishra G, Srivastava S, Nagori BP. Pharmacological and therapeutic activity of Cissus
quadrangularis: an overview. International journal of pharmtech research. 2010;2(2):1298-310.
Skildum AJ, Mukherjee S, Conrad SE. The cyclin-dependent kinase inhibitor p21WAF1/Cipl is
an antiestrogen-regulated inhibitor of Cdk4 in human breast cancer cells. Journal of Biological
Chemistry. 2002;277(7):5145-52.

© 2018 Life Science Informatics Publication All rights reserved

Peerreviewunder responsibilityofLife Science Informatics Publications
2018 May — June RJILBPCS 4(3) Page No.105


http://www.rjlbpcs.com/

