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ABSTRACT

Cissus quadrangularis Linn. (CQL) is a fleshy plant found in major parts of the world, especially in
Asia, Africa, and a few other warm tropical regions. It is one of the common food items in India.
Apart from other pharmacological activities of CQL has been used by common folk in India for
promoting the fracture healing process. It was prescribed in the ancient Ayurvedic texts as a general
tonic and analgesic, with specific bone fracture healing properties. Hence, herein we aimed to
document on traditional medicinal uses of CQL and its role and mechanism of action with special
reference to one healing process. Inconclusion, CQL is a climbing herb commonly known as Hadjod
and Asthisamadhani in India and traditionally used in the management of many illnesses. The major
pharmacological activities of the plant include bone healing, antimicrobial, anti-diabetic, anti-
inflammatory, anti-obesity, anti-oxidant, cardiovascular and hepatoprotective. Therefore, Cissus
quadrangularis appears worthy of pharmacological investigations for new drug formulations
especially in bone and joint health formulations.
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1. Introduction

Plants play a key role in the industry of drug discovery and the pharmaceutical industries are greatly
dependent on natural products for the development of new drugs ™. WHO report reveals 80% world’s
population uses folk medicine for their chief health care 21, Clinical microbiologists have great delight
in evaluating the medicinal plants for new drugs Bl India is blessed with great knowledge through
legacy and heritage in the field of health care such as Siddha, Homeopathy, Unani and Ayurveda I,
In India, indigenous systems of medicine utilize Medicinal plants as the vital source and such plants
have traditionally taken up a prominent position in the lives of tribal people in spiritual, medicinal
and cultural activities®). Cissus quadrangularis Linn. (CQL) serves as a common food source in India
61 The perennial plant CQL is well known as Vitis quadrangularis. The scientific nomenclature of
CQL is as follows:

Kingdom: Plantae

Subkingdom: Tracheobionta

Super division: Spermatophyta

Division: Magnoliophyta

Class: Magnoliopsida

Subclass: Rosidae

Order: Rhamnales

Family: Vitaceae

Genus: Cissus L.

Species: quadrangularis

The vernacular names of CQL are as follows: Kannada: Mangarahalli; Tamil: Piranti, Vajjravalli;
Malayalam: Cannalamparanta, Peranta; Hindi: Cannalamparanta, Peranta; Bengali: Har, Harbhanga,
Hasjora, Horjora; Marathi: Harjora, Hadsankal, Kandavel; Telugu: Nalleru, Nelleratiga, Vajravalli;
Oriya: Hadavhanga; Urdu: Horjora, Harsankar; Gujarati: Chodhari, Hadsand, Hadsankal. The plant
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comprises simple or reniform, serrate £5 cm wide leaf and four-angled stem connected at nodes,
mternodes which are up to 10 cm long, and dlchotomously branched (Figure 1) [7]

~ Fig 1. Showmg plant of Cissus quadrangularls L

CQL is extensively utilized in producing traditional medicines in India. Overall plant body assists
in oral rehydration14. It is an abundant source of beta carotene and vitamin C [, Nanoparticles
synthesized of CQL are studied for anti-cancer activity 1. The CQL extract is proven as antiviral,
free radical scavenger, antibacterial, anti-inflammatory, antioxidant and the mixture of sesame oil and
CQL stem extract used to treat wheezing and skin issues [°. CQL can reduce the body weight, serum
lipid and serum glucose level M. The chemical components of this plant have been reported to
contain phytosterols, keto-steroids, Indane and flavonoids which exhibit magnificent anti-oxidant
properties [*2, Traditionally this plant has different medicinal uses in leucorrhoea, piles, gout, tumours
and peptic ulcers. It is also utilized for the production of biochar and hydrocarbonaceous bio-oil 31,

CQL also plays a vital role in the healing of bone fissure and osteoporosis. It helps to decrease
pain and bone brawny, because of its bone healing/joining ability, which is referred to as “Hadjod”
[141 With this background, the present narrative review of literature we mainly aimed to describe and
delineate comprehensively on traditional medicinal uses and role and mechanism of action of CQL
specifically in bone healing process.

2. Chemical Composition

CQL consists of carious constituents such as flavanoides like quercetin, daidzein and genistein,
triterpenoids like friedelin, vitamin ‘C’, stilbene derivatives like quadrangularin-A, resveratrol and
piceatannol, iridoids like 6-0-meta-methoxybenzozyl catapol, picroside and pallidol and phytosterols
like B-sitosterol and calcium were identified as major constituents of the plant 1. The stem parts of
plant contain A and B-amyrins, B-sitosterol, ketosetosterol, phenols, tannins, vitamin, carotene,
Calcium oxalate, 3- methyl tritiacontanoic acid, taraxeryl acetate, taraxeroliso-pentadecanoic acid,
Calcium ions and phosphorus. The Aerial parts of the plant contain new asymmetric tetracyclic
triterpenoid 7-Oxo0-Onocer-8-ene-3 B 21-a diol. Leaves of CQL contain Resveratrol, piceatanon,
pallidol, parthenocissus and alicyclic lipids. Root powder of CQL often provides a steady source of
mineral resources including potassium 67.5 mg; calcium 39.5 mg, zinc 3.0 mg, sodium 22.5 mg, Iron
7.5 mg, lead 3.5 mg, cadmium 0.25 mg, copper 0.5 mg and magnesium; 1.15 mg 161,

3. Perspectives on Traditional Uses

As per the Ayurveda, the stem of CQL is stated as hot, dry, sweetish and bitter. As the stem is having
anthelmintic, laxative, digestive, stomachic, analgesic, tonic, aphrodisiac properties, it is useful in the
management of piles, blindness, tumors, muscular pain, vata and kapha, loss of appetite, epileptic
fits, constipation, chronic ulcers and bone fractures. Unani system of medicine also mentioned the

use of stem of this herb for broken bones where internal administration and external aQQIication of
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the same is stated. With this it is also used in complaints of the back and spine and to remove pus 17,
CQL is not described in the earlier classical texts and its first entry appears to be in the 16th century
text Bhavprakasha. As per the Bhavprakash Nighantu (81 the literature mentioned in Sanskrit gave
the properties and pharmacological potential of CQL as “Asthisamhaaraka mitigates vata and kapha
(shleshman), joins bone fractures. It is hot (ushna) in potency, is laxative (sara), destroys worms,
cures piles (durnaaman) and eye (aksi) diseases. It causes dryness, is tasty, light (laghu) is aphrodisiac
(vrsya), digestive, and increases pitta”.

CQL is preferred for conditions such as bites of poisonous insects, sores of camel and horses (its stem
is used in paste form) [°. Moreover, it is one of the commonly used food supplements in southern
India as the root powder of the herb is a good source of carbohydrates (68.89 + 1.16 mg/100 gm),
crude proteins (7.5 £ 0.17 mg/100 gm) and fibres (5.97 + 0.10 mg/100 gm) with a calorific value of
335.5 + 3.43 kcals/100 gm 2%, CQL also possesses anti-rheumatic properties, anti-allergic, anabolic,
and androgenic properties 211, Juice of the stem is dropped in to ear in otorrhea and into the nose in
the epistaxis [??. Despite of wide-ranging therapeutic applications mentioned above, CQL has been
used in disease conditions such as malaria, leprosy, ophthalmopathy, otorrhea, epilepsy, swelling,
various skin diseases 2%, and schistosomiasis 1. The roots and stems are most useful for healing of
fracture of the bones. The stem is bitter. It is given internally and applied topically in broken bones.
It is also used in complaints of the back and spine. A paste of stem is useful for muscular pains. The
plant has been documented in Ayurveda for the treatment of osteoarthritis, rheumatoid arthritis and
osteoporosis 231,

4. Bone Healing and Mechanism of Action

The anabolic steroid from the CQL plant showed a marked influence in the rate of fracture healing
by early generation of all connective tissue. CQL contains vitamins and steroids, which are found to
have specific effect on bone fracture healing 2%, CQL was tested for its bone protective properties
and studied to discern the mechanism by which it is beneficial to bone 27, It had protected the
microarchitecture of the long bones from ovariectomy-induced bone loss because of decreased
inflammation and modulation through the bone morphogenetic protein and Wingless-related
integration site (Wnt) signaling pathways. The results indicated that the plant is a potential therapeutic
agent to treat postmenopausal osteoporosis with no side effects. Petroleum ether extract of CQL
significantly increased the thickness of both cortical and trabecular bone suggesting the strong anti-
osteoporotic activity of the plant. In addition, the extract reduced bone loss, as evidenced by the
weight gain in femur, and also reduced the osteoclastic activity there by facilitating bone formation
[28.291 Also, percentage of the total length of ossified cartilage (bone) in pups were higher suggesting
that maternal administration of CQL petroleum ether extract during pregnancy can stimulate the
development of fetal bone growth during the intra-uterine developmental period™. In another study,
ethanol extract showed significant restorative progress with mineralization along with fairly well
distributed osteocytes as well as complete recovery with essential features of normal bone B2,
Tasaddug, et al., examined the effectiveness of CQL in promoting osteoblast differentiation of the
murine pre-osteoblast cell lines. The ethanolic extract augmented osteoblast differentiation, as
reflected by a substantial increase in expression of the early osteoblast marker alkaline phosphatase
activity %21, Osteogenic potential of CQL was studied by Toor, et al., and ethanolic extract of the plant
accelerated fracture healing as well as early remodeling of fracture callus. The authors also studied
the effect of hexane and dichloromethane fraction on the differentiation and mineralization of mouse
pre-osteoblast cell line B34 According to Muthusami et al., CQL treatment has increased the DNA
synthesis of human osteoblastic SaOS-2 cells indicating increased proliferation of these cells. Authors
also revealed that the anabolic actions of ethanolic extract of CQL in human osteoblast like cells are
mediated through increased mRNA and protein expression of Runx2, a key transcription factor
involved in the regulation of bone matrix protein %1, Osteogenic potential of CQL on the mandibular
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fracture healing was studied by various research investigators, and revealed that the plant helps in
reducing pain, swelling, and fracture mobility and accelerate the healing of fracture jaw bones 6371,

5. Conclusions

In conclusion, Cissus quandragularis Linn is a climbing herb commonly known as Hadjod and
Asthisamadhani in India and traditionally used in the management of many illnesses. The major
pharmacological activities of the Cissus quandragularis Linn include bone healing, antimicrobial,
anti-diabetic, anti-inflammatory, anti-obesity, anti-oxidant, cardiovascular and hepatoprotective.
Therefore, Cissus quadrangularis Linn appears worthy of pharmacological investigations for new
drug formulations especially in bone and joint health care formulations.
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