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ABSTRACT

Cancer is uncontrolled growth of abnormal cells due to heredity, mutation, genetic factors,
environment factors, chain smoking, alcoholic addiction and exposure of chemical carcinogen.
Treating modern medicine for cancer are producing numerous adverse effects. Hence natural remedy
is essential to combat disease with less side effects. Eighty percentage of the peoples are used
the medicinal plants for various iliness in developing countries asper the WHO survey. The present
review was written extensively with past scientific reports on Cissus quadrangularis (CQ) and its
anticancer properties. From the ancient times the various parts of CQ have used for various diseases
and disorders as folk medicine by traditional healer and practice. Traditionally CQ has vital role in
various disease management. Its active extracts and ingredients reported against various diseases
such as inflammation, cancer, ulcer, bone fracture and epilepsy. Still its therapeutic potentials not yet
fully explored to use common people after clinical trial. Mainly CQ and its active phytoconstituents
contains potential action for the treatment of various types of cancer which is scientifically proven
upto the lab scale that needs to be evolved as medicine for world threatened disease cancer.
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INTRODUCTION is a member of the Vitaceae family. It is a common
climber that can be found in the majority of India's
The perennial species Cissus quadrangularis  tropical regions. Cissus quadrangularis is a plant
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that grows majorly in the tropical areas of Asia and
Africa. This plant mainly grows in the tropical regions
of countries such as Nigeria, SriLanka, India, China,
Uganda®. The entire herb is consumed because the
root, stem, and leaves of the plant are employed
for therapeutic purposes. This succulent, shrubby
climber grows to a typical length of approximately
1.5 metres. The leaves are generally oval or kidney-
shaped, 2.5-5 cm in length 5 cm wide, and rarely
3-7 lobed, dentate, and serrate, with a rounded
base and no hairs. The small, bisexual, tetramerous
flowers of the umbellate cymes are a greenish-
white in colour. Short, cup-shaped, and deciduous
describe the calyx. 4-5 petals make to a flower'.
The seeds are noted to be ellipsoid to pyriform and
a rich purple to black in hue. According to Ghouse
et al., (2015), the fruits of a plant are globose or
obovoid berries that are very acrid, succulent, and
seedless. The dichotomously branched stem is
subangular, smooth, fibrous, buff in colour with a
tinge of green, and glabrous®. These stems, which
measure 8-10 cm in length and 1-5 cm in width,
have nodes and internodes that are joined Fig. 1.
Dyspepsia, anorexia, flatulence, colic, seizures,
tumours, epistaxis, asthma, irregular menstruation
patterns, inflammation, antibacterial infections,
and obesity have all been treated with it. Studies
on the anticarcinogenic characteristics of CQ have
revealed that it has the ability to fight cancer because
it contains a variety of phytochemicals, including
quercetin. Similar investigations have demonstrated
that quercetin induces lethal effects on leukaemia,
ovarian carcinoma, breast cancer, and colon cancer
cells. According to toxicological studies, CQ extract
has no harmful toxic effects.

Fig. 1. The Cissus quadrangularis Plant

Most of its anatomical parts have been
researched and exploited for traditional medicinal
purposes. In addition to ancient therapeutic
purposes, recent research endeavors has also
attempted to uncover any of its hidden potential to
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inhibit the growth of micro—organisms?2. This plant is
also known by various names around the world and
known by different names in India, such as Pirandai
in Tamil, Nalleruin Telugu, Changalam paranda in
Malayalam, Hadjod in Hindi, and Asthisanghataor
Kandavallior Vajrangi in Sanskrit®. It has various
bioactive compounds such as triterpenoids, vitamins,
enzymes, nicotinicacid, ascorbic acid, carotene,
phyto sterol substances, calcium, flavonoids,
alkaloids, resveratrol, piceatannol, pallidal, Partheno
cissus, quadrangularins. Cissus quadrangularis
comprises of a Onocer-7-ene-3, 21-diol and onocer-
7-ene-3, 21-diol, along with sitosterol, -amyrin, and
-amyrone, make up the unsymmetric tetracyclic
triterpenoids2.CQ is extensively studies species
in all aspects such as its potential action, species
variation, taxonomic characteristics and genetic
characteristics. CQ has the overall genome size is
312, 971, 854 base pairs in length, with 336, 794
scaffolds and 753, 355 cotyledons altogether. Totally
there are 36, 325 protein coding regions are present
and the GC content is 35.90%*.

Biological properties of CQ

According to Kumar et al., (2014), CQ
significantly reduced oxidative stress and inhibited
the growth of the Ehrlich Ascites Carcinoma cell line.
Although CQ has been utilised to treat a number of
illnesses, research into its anticancer characteristics,
particularly the molecular mechanisms behind its
benefits, is still lacking™.

The various parts of CQ used to treat various
diseases and disorders traditionally as well it has
been scientifically proved its potential actions such
as anti-helminthic, anti-ulcer, analgestic, anti-tumor,
anti-inflammatory, anti-epileptic and bone fracture
healing potential Fig. 2'8. Still its potential action needs
to explore extensively for modern medicine.

Fig. 2. The Cissus quadrangularis therapeutic properties
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Phytoconstituents in CQ

Photochemical analysis of CQ extract
showed the presence of metal ions, taraxerol,
pallidol, resveratrol, piceatannol, methyl triacontanoic
acid, parthenocissus, taraxeryl acetate, phenol,
carotene, tannin, and vitamin. Additionally, it has
brand-new flavonoids, indanes, phytosterols, and
keto-steroids that are advantageous and function
as powerful antioxidants?*. Different parts of CQ
contains numerous active ingredients including
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Daidzein, Quinine, Tetratriactanoic acid, Eicosyl
Eicosanoate and Tetratriacotanol from leaves
of CQ'2', 24-methyl-dammara 20,25-diene-3-
yl acetate; 24-methyl-dammara 20,25-diene-3-
ylpalmitate; 24-methyl-dammara20,25-diene-3-
ylstearate; 24-methyl-dammara 2, 20, 25-triene-1-one;
24-methyl-dammara20,25-diene-3-One; Eugenol;
Taraxerolacetate; Taraxerol; Isopentadecanoic acid;
Cardiacglycosides; Cissusic acid; Cissuside; Cissusol;
Saponins; Caffeine from stem of CQ Table 1.

Table 1: Phytochemical compounds derived from Cissus quadrangularis

S. No Type of compound Phytochemicals Source References
1 Flavonoid and Daidzein Leaves Mukherjee et al.,2016
Flavonoid glycosides
2 Alkaloids Quinine and Caffeine Leaves Tiwari et al.,2018
3 Terpenes and 24-methyl-dammara20,25-diene-33-yl acetate;

Terpenoids 24-methyl-dammara20,25-diene-33-ylpalmitate
24-methyl-dammara20,25-diene-33-YIstearate
24-methyl-dammara2,20,25-triene-1-one
24-methyl-dammara20,25-diene-3-One Stem
Pathomwichaiwat, et al., 2015
Eugenol Stem Tiwari et al.,2018
Taraxerol acetate Stem Mishra et al.,2010
Taraxerol Stem Sen et al.,2012

4 Components in the Isopenta decanoic acid Stem Sen et al.,2012
form of fatty acids Tetratriactanoic acid

and Lipids Eicosyl Eicosanoate Leaves
Mukherjee et al., 2016

5 Glycosides Cardiac glycosides Stem Das et al.,2018

6 Alcoholic compounds Tetra triacotanol Leaves Mukherjee et al.,2016
7 Phenolic glycosides Cissusic acid Stem Kumar et al.,2017

8 Lignan glycosides Cissuside and Cissusol Stem Kumar et al., 2017
9 Saponins Saponins Stem Tiwari et al.,2018

Cissus quadrangularis and its anti cancer activity
CQ against oral cancer

The CQ extracts and its active compounds
have been shown to be effective in treating a
variety of malignancies, including lung cancer,
skin cancer, osteosarcoma, glioblastoma, breast
cancer, and pancreatic and pancreatic cancer.
Fig. 3. The anti-cancer potential of an ethanolic
extract of CQ stem against KB oral epidermoid
cancer cells was assessed using morphological
analysis, nuclei staining, reactive oxygen species
(ROS) liberation, cell cycle arrest, mitochondrial
membrane potential (MMP), and expression of
p53 and Bcl-2 proteins, which demonstrates
induction of apoptosis. Ethanolic extract of CQ
stem contains several bioactive agents that are
responsible for cancer cell morphological changes,
ROS liberation, G1phase cell cycle arrest, and
reduced MMP, as well as up-regulation of p53 and

down-regulation of Bcl-2. In KB oral cancer cells,
p53 was up-regulated following treatment with CQ
(200 g/mL for 24 h) as compared to control. As a
result, CQ extract has an impressive influence on
apoptosis in KB cell lines'’.

Fig. 3. The Cissus quadrangularis anticancer activity
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CQ against cervical cancer

In a recent study, the formation of Reactive
Oxygen Species (ROS), apoptosis, cell cycle
analysis, and caspases-3 activation were evaluated
in HelLa cells at various doses of CQ extract
(25-300 g/mL). Cell survival of HelLa cells was
significantly reduced (p<0.05) inadose-dependent
manner, however, when tested on the normal
renal epithelial NRK-52E cells, CQ extract proved
non-toxic. With the generation of annexin V-FITC
positive cells, CQ extract increased the nuclear
condensation, intracellular ROS level, and decreased
the mitochondrial membrane potential (MMP). CQ
extract arrested the cell cycle progression in GO/G1
and G2/M check points and activated caspase-3
activity significantly in HeLa cells. From this study it
can be stated that active constituents in CQ extract
can be considered as potential chemo therapeutic
candidates in the management of cervical cancer’s.
Another investigation was aimed to verify the
anticancer activity of the plant's methanolic and
ethanolic extracts against the HelLa cell line. The
IC,, concentration form ethanolic extract was
62.5 pg/mL and 125 pg/mL for ethanolic extract.
When compared to the ethanolic extract, the
methanolic extract of Cissus quadrangularis was
clearly more active against the HelLa cell line®.

CQ against lung cancer

The apoptotic effects of Cissus quadrangularis
ethanolic extract against human lung cancer cells
was reported by Gurumurthy et al., 2021 and the
results revealed that elevating the concentration of
the plant extract lowered the vitality of the lung cancer
cells considerably. Thus, Cissus quadrangularis
ethanolic extract demonstrated strong cytotoxic
effects on human lung cancer cells and can be used
as a potent therapeutic strategy for the treatment’.

CQ against asciticlymphoma cancer

Ethanolic and aqueous concentrate of
Cissus quadrangularis was proved to be more
effective in the decrease of blood concentration
of Packed Cell Volume, Alanine Transaminase,
Aspartic acid, Alkaline phosphatase, Triglyceride
Lipase, low density lipoproteins and rigid tumour
volume with a significant decrease in the quantity
of Red Blood Corpuscles, Haemoglobin and the
quantity of platelets inascitic lymphoma cancer
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induced animal compared to control group.
Simultaneously, both the chloroform and methyl
alcohol extracts of CQ showed an increase in the
cell life expectancy from 72% to up to 76%, in
comparison to DLA (48%). These extracts obtained
from methanol and chloroform have demonstrated
their anti-tumour properties in other such studies as
well. The presence of flavonoids and polyphenols
was also detected in these extracts, in addition
to various other molecules'. Many compounds
have been identified from CQ and reported to
be effective against a wide range of cancers,
including carcinoma of squamous cells and ascites
carcinoma as well as skin, oral, breast, colon, and
bone cancers. The active molecules are gamma
tocopherol, rutin, quercetin, Betulinic acid, epi-glut-
5(6)-en-ol and lupeol Table 2.

CQ against skin cancer (A431)

According to Arshad et al., (2006),
excessive exposure to UV light is the cause of skin
malignancies. Cissus quadrangularis extract was
used to estimate the cytotoxicity and apoptotic
effects of CQ extract in A431 cells over the course of
24 hours. Different quantities of CQ extracts (25, 50,
100, and 250 g mi1) were applied to A431 cells for
24 hours. A431 cells that had been exposed to CQ
extract changed shape to a circle and lost contact
with the surface. MTT results showed that CQ extract
cytotoxicity in A431 cells was dose-dependent. Over
the course of 24 h, the CQ extract caused cell toxicity
of 8.46% at 25 g/mL, 19.37% at 50 g/mL, 40% at 100
g/mL, & 59.26% at 250 g/mL. Using an MTT test,
the cytotoxicity of a 24-h CQ extract pretreatment
on A431 cells was evaluated. ROS production and
oxidative stress were produced by CQ extract. On
a dose-dependent basis, CQ extract promoted the
generation of intracellular ROS. In A431 cells, CQ
extract stimulated the production of ROS1.

CQ against colon cancer

The American Type Culture Collection
provided two human cancer cell lines: colon cancer
cellline (HCT116) and non-small cell lung carcinoma
(NCI-H226). At 37°C in a humid environment with
5% CO,, tumour cells were kept alive in appropriate
media supplemented with 10% fetal bovine serum
(FBS). The growth inhibition assay was carried out.
The phytochemical actions of betulinic acid and
epi-glut-5(6)-en-ol against these cell lines were
discovered (Pandey, Sandeep et al., 2022).



Table 2: Phytochemical compounds/extract and their activity against cancer derived from Cissus quadrangularis

Reference

Mode of action

S.No Name of the phytochemical Parts used Active against

/extract from CQ

Arshad et al., 2016
Saba Sheik et al., 2015

induced cytotoxicity in A431cells and induce apoptosis.

CQ extract

Skin cancer(A431 CELLS)
Oral cancer
Aerial part Breast cancer

Stem
stem

Ethanolic extract

1
2
3
4

CQ induces apoptosis and cell cycle arrest at G1 phase on oral cancer cells

Reduced the viability of breast cancer cells.

Gamma-Tocopherol

Vijayalakshmi et al., 2013

Quercetin and rutin
Epi-glut-5(6)-en-ol
and betulinicacid

YADAV et al.,, Orient. J. Chem., Vol. 39(5), 1164-1169 (2023)

It acted against the colon cancer cells and lung cancer cells cause cytotoxicity. Pandey, Sandeep et al., 2022

Non-small-cell lung carcinoma
(NCI-H226) and colon cancer

(HCT-116) cell lines

Stem

exhibited a significant melanin promotion activity in increases the concentration Pandey, Sandeep et al., 2022

MCF-7breast cancer cells

Stem

Lupeol

5

of the extract. It arrest the cancer cells proliferations.

Suresh et al., 2019

Methanolic extract of CQ arrest the proliferation on MG63 cell in dose

dependent manner.

Aerial parts MG63(Osteosarcoma cellline)

Methanolic extract

6

Rajamaheswari et al., 2019

Membrane blebbing, cell shrinkage, loss of membrane asymmetry were seen

Squamous cell carcinoma(KB

stem

Ethanolic extract

7

oral epidermoid carcinoma cells) on KB cells after the treatment.

Rajamaheswari et al., 2019

EAC (Ehrlich Ascites Carcinoma) It acted against the Ascites Carcinoma cells and cause cytotoxicity.

cell line

Chloroform extract

8

and ethanol extract
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CQ against brain cancer

Quercetin from CQ causes its toxic effects
on breast cancer, colon cancer, ovarian carcinoma,
and leukaemia cells, according to in vitro and in vivo
research. According to toxicological studies, the CQ
extract has no harmful toxic effects?+°2°. Numerous
molecules possessing anti-tumour characteristics
have been isolated from CQ and examined for
its anticancer properties in human glioblastoma
U87 MG cells. CQ treatment was shown to cause
cytotoxicity, cell cycle arrest, and cell death inU87
MGcells?®. The anticancer activity of CQ methanolic
extract was investigated in humanosteosarcoma cell
lines (MG63) cell lines by MTT assay. Cell viability of
MG63 cells ranged from 29.65% to 73.59% at extract
concentrations ranging from 1000 g/mL to 7.8 g/mL.
This cytotoxicity assay found that the extract's IC_,
was 100 mg/mL. Hence the anticancer activity of
CQ was revealed against MG63cells'*.MG63 is an
osteosarcoma cell line. In a dose-dependent manner,
the methanol extract of C. quadrangularis exhibited
cytotoxicity against MG63 cells. Additionally,
a cytotoxicity study using a methanolic extract
from C. quadrangularis' aerial portions revealed
antiproliferative effects against MG63 cells™.

CQ against Squamous cell carcinoma and EAC
(Ehrlich Ascites Carcinoma) cell line

The ethanolic extract of C. quadrangularis
stem inhibited the growth of cells of KB oral
epidermoid carcinoma. Similarly, Hematoxylin and
eosin staining revealed the morphological alterations
such as cell shrinkage, membrane blebbing, and
loss of membrane asymmetry were seen on KB
cells following treatment with ethanolic extract of
C. quadrangularis stem, confirming apoptosis.
EAC cells are research tumour models that are
employed in cancer research all around the world. A
transplantable, undifferentiated malignant tumour that
began in a mouse as a spontaneous breast cancer.
Cissus quadrangularis chloroform extract exhibited
80.60% and ethanol extract showed 85.40% cytotoxic
activity on EAC (Ehrlich Ascites Carcinoma) cell line'.

CONCLUSION

According to the findings of this review, all
sections of CQ have increased cytotoxic potentials
against many forms of cancer, including cancers of
the bone, brain, breast, oral, lung, skin, cervix, and
colon. CQ and its active components are actively
eradicating cancer cells in the laboratory. CQ and
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its active constituents actively eradicate the cancer
cells still it’s in laboratory level. Many reports are
generated by scientific communities on CQ and
its effectiveness in cancer treatment. Many active
phytomolecules have reported from CQ against
cancer but all reports are in laboratory level, which
need to take further for clinical trial for effective
natural based treatment.
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