


Review Article
A review on the phytochemical and pharmacological characteristics of Cissus quadrangularis L.
                      
Abstract:
Plants are a great source of medication in a herbal way. These extracts are used in the treatment of several diseases. The family Vitaceae consists of several species of plants that have many properties to cure many illnesses and disorders in mankind. Manufacturing and pricing of herbal pharmaceuticals can make them more favourable to be exploited in research and progress of new treatment approaches, permitting patients to connect to new medications which are faster and safer for relexification. This review reveals a species of cissus named Cissus quadragularis, about its medicinal uses and its utilisation in the medical field due to the presence of bioactive compounds such as tannin, alkaloid, and flavonoids, as it is used in the drug and cosmetic industry. This plant shows several properties like antidiabetic, antiobesity, antiulcer, antioxidant, anticarcinogenic, antiglucocoid, antimicrobial, antinflammatory, and bone setter to cure fractures and female health, as it is used to regulate menstruation. Although the review shows therapeutic properties and uses of Cissus quadrangularis as a medicinal herb. It was concluded that the root and stem extracts of the plant C. quadrangularis have therapeutic potential and are acknowledged to possess wound healing, antioxidant, and antimicrobial activity and are regularly used to quicken the process of bone fracture healing. The plant is considered a versatile medicinal plant in both the Ayurvedic and modern drug development fields for its valuable therapeutic uses. 
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Introduction:
Plants medicinal by herbs are more focused because of their major practice and less harmful effects in medicinal handling. In the new time, the focus on medicinal plants, research has supremacy worldwide and enormous potential of medicinal plants used in various traditional medication schemes. A collection of plants with unique qualities or attributes that make them suitable as therapeutic agents and medical products that are employed for health-related purposes could also be referred to as medicinal plants (Akter Joty & Azad, 2024). More than 15000 floras have been stated during the last 5-year period for traditional and herbal medication. Scientists are forwarding these renewable foundations of drugs to produce a new generation of treatments and therapies. Many plant extracts have been reported to have pharmacological uses in many therapies (Alam et al., 2021). Manufacturing and pricing of herbal pharmaceuticals can make them more favourable to be exploited in research and progress of new treatment approaches, permitting patients to connect to new medications which are faster and safer for relexification [1]. It is a requirement of time to preserve and file this traditional and advanced information of plants proven through various and study research that it will serve as a lighthouse for future researchers [2]. Outmoded formulas for the treatment of physical and mental conditions exist in all major ancient civilisations of the earth. [3].
One such set of plants that is used in all the continents and is implicated to treat different treatments is plants belonging to the genus ‘Cissus’ and one of its herb Cissus quadrangularis (Linn) has been used commonly used as therapeutic purpose such as bone setter, for maintaining female hormonal balance, weight loss, antidiabetic, antiulcer and so on treatments due to the presence of phytochemical compounds such as primary and secondary metabolites in plant. Cissus quadrangularis is well known for its nutritional value and bone healing properties. It is a biological matrix of excellence. In 1963, it was first used for bone fracture healing due to its significant effects in the bone remodelling (Kaur et al., 2021). This review article explores the potential and efficacy of Cissus quadragularis towards human health.
Plant profile
India and neighbouring countries, i.e. Pakistan, Sri Lanka, Malaysia, for medication in fracture healing and named as “Hadjod”. It is also known as Vitis quadrangularis. It belongs to the Vitaceae family. 
It is a common perennial climber found all over India, especially in tropical regions. It requires a warm tropical climate and is propagated by stem cuttings in the months of June and July[4]. 
This plant is generally 3 -4 m long. The stems are quadrangular, long, glabrous, fleshy, limited at nodes and deep green in colour. The young branches are sharply winged or angular, bearing simple and long tendrils. Its leaves are deciduous, simple, with obtuse apex, denticulate, 3-lobed, size 2-5 x 2-5 cm, spinulose-crenate margin, ovate subreniform or suborbicular, truncate base, thick coriaceous, occurring only on the nodes, and the petiole is 1 cm long. The plant bears an umbellate cyme inflorescence. The flowers are small, present in the form of clusters, peduncled and green or yellow in colour. The calyxes are reddish, cup-shaped, tetralobed, and 2 mm long. Petals are 4 in number, ovate, acute, oblong, hooked at apex, having a tetra-lobed disk, greenish-yellow and 2.5 mm long. Stamens are 4 in number with introrse anthers, yellow in colour, and filaments are 2 cm in length. Ovary bilocular, 1 mm long, 2-celled, each cell having 2 ovules. The style is short, disc, tetralobed, and yellow in colour. Its fruits are berry red, 7 mm, globose, and the seeds are solitary, smooth and black in colour. The plant flowers in the months of June–July [5].

Taxonomical classification of Cissus quadrangularis (L)
The scientific nomenclature of Cissus Quadrangularis [6]: 
Kingdom: Plantae
Subkingdom Tracheobionta 
Division: Magnoliophyta
 Superdivision Spermatophyte
 Class: Magnoliopsida 
Subclass Rosidae                                                                                     
 Order Vitales
 Family: Vitaceae
 Genus: Cissus
 Species: Quandrangularis
Synonyms:    Cissus succulent, Cissus tetragona, Vitis quadrangularis, Vitis succulenta
                                                                                                                                                                                                          [image: ]      
Picture 1: Cissus quandrangularis L., whole plant 

Propagation:
The plant is succulent in nature, so excess water has its adverse effect on the growth. In the initial stage of the growth, stem cuttings were supplied with light irrigation/water, and further water was supplied as needed for the plants. Proper caring and management followed to support the rapid vegetative propagation using stem cuttings. It can be directly grown in prepared beds with moderate availability of water and suitable support to climb.[7]
Biochemical constituents of Cissus quadrangularis (L.)
Table 1: Phytoconstituents isolated from plant parts
	Sno.
	Bioactive compounds
	Plant part
	References

	Flavonoid and flavonoid glycosides

	1
	Kaempferol 
	Stem
	[8]

	2.
	Quercetin
	whole
	[9]

	3.
	Daidzein
	leaves
	[10]

	4.
	Quercitrin 
	whole
	[11]

	Alkaloids

	5.
	Quinine
	leaves
	[12]

	6.
	Caffeine
	whole
	[13]

	Terpenes and Terpenoids

	7.
	24-methyl-dammara- 20,25-diene-3β-yl- acetate 
	stem
	[14]

	8.
	24-methyl-dammara- 20,25-diene-3β-yl- palmitate 
	stem
	[15]

	9.
	δ-Amyrin acetate 
	Stem Roots, aerial parts)
	[16][17][18])

	10.
	Onocer – 7 ene 3 α, 21 β diol 
	Aerial parts
	[16][17]

	11
	δ-Amyrone Stem Roots, 
	aerial parts
	[16][17]

	Iridoids

	12
	6-O-[2,3-dimethoxy]- trans-cinnamoyl catalpol
	whole
	[19]

	13
	6-O-meta-methoxy- benzoyl catalpol 
	whole
	[19]

	14
	Picroside 1 
	whole
	[19]

	Stilbene derivatives and Stilbenoid Glycoside

	15
	Piceatannol 
	leaves
	[20]

	16
	Resveratrol 
	leaves
	 [20][21]

	17
	Quadrangularin A 
	Whole herb
	[20] [21]

	18
	Quadrangularin B 
	Whole herb
	 [20][21]

	Lipid constituents and Fatty acids

	19
	4-hydroxy 2 methyl- tricos-2 ene -22- one 
	Aerial parts 
	[22]

	20
	9-methyloctadec-9-ene  
	Aerial parts
	[22]

	21
	Isopentadecanoic acid 
	stem
	[23][24]

	22
	Tetratriactanoic acid 
	leaves
	[25]

	23
	Hexadecanoic acid 
	stem
	[26]

	Indane derivatives

	24
	Pallidol 
	leaves
	[21][27][28]

	Alcoholic compounds

	25
	Tetratriacotanol 
	leaves
	[29]

	vitamins

	26
	Vitamin C 
	stem
	[30]

	Steroids

	27
	β-sitosterol
	stem
	[30][23][31] [28]

	Carotenoids

	28
	β Carotene 
	stem
	[32]

	Glycosides

	29
	Cardiac glycosides 
	stem
	[33] [34]

	saponins

	30 
	saponin 
	stem
	[35][36]

	Lignan glycosides

	31
	Cissuside 
	stem
	[37]

	32
	Cissusol 
	stem
	[37]




Reported pharmacological activities of Cissus quadrangularis (L):
1. Antidiabetic:
According to the reported study extraction of ethyl acetate from Cissus quadrangularis shows the antidiabetic properties of the plant. It is examined on diabetes induced in Wistar albino rats by administering alloxan.[38] 
2. Antioxidant:
The term “antioxidant” refers to chain-breaking inhibitors of lipid peroxidation. Free radicals cause in vivo mutilation of proteins, DNA and lipids as well. In other words, an antioxidant is any element that, when present at low concentrations, delays or prevents the oxidation of a substrate. Mechanisms of antioxidants can include: removal of O2, scavenging reactive oxygen/nitrogen species or inhibiting ROS/RNS formation, binding metal ions for catalysis of ROS generation and upregulation of endogenous antioxidant defences [39].
Extracts of Cissus quadrangularis L. were evaluated for antioxidant activity by the β-carotene linoleic acid model and also by the 1,1-diphenyl-2-picrylhydrazyl model. The ethyl acetate chromatographic fraction of fresh and dry stem extracts at the concentration of 100 ppm showed 64.8% antioxidant activity in the β-carotene linoleic acid system and 61.6% in the 1,1-diphenyl-2-picrylhydrazyl system.[40]
3. Anti-inflammatory
The anti-inflammatory effect is shown by Cissus quadragularis L.  by reason of the presence of flavonoids, mainly Beta-sitosterol and luteolin. ‘Laksha Gogglu’, one of the essential additives in Ayurveda drug preparation, possess the properties to reduce swelling, relieve pain, cure the allied disorders related to fractures and improve the healing of fractures prepared by C. quadragularis. In the test of anti-inflammatory activity EPP-induced rat ear oedema formation model is used, which is very useful for exploring the inflammatory activity and screening. There are numerous inflammatory mediators exposed in this model, such as bradykinin, histamine, PGs and serotonin, which are responsible for raising vascular permeability, supporting vasodilation, and also producing oedema. Experimental results show that the C. quadragularis proved an effect on the ear oedema formation in the EPP-induced model. C.quadragularis shows anti-inflammatory activity due to the presence of inflammatory agents such as TNFα and iNOS56. [41.]
4. Anti-obesity
Cissus quandrangularis L. is responsible for weight loss, serum lipid and serum glucose levels. The chemical analysis of this plant shows he presence of phytosterols, keto-steroids, Indane and flavonoids, which have antioxidant properly.[42]
5. Bone healing 
Cissus quadragularis has been used broadly to promote bone health in traditional medicine. The fracture healing property and anti-osteoporotic activities of C. quadragularis have been reported in various pharmacological studies. The application of C. quadrangularis doses in fracture healing has been tested in rats, dogs and humans. C. quandragularis (L) stem is used in the treatment of bone strength and bone fractures. Phytochemical tests of this plant revealed the presence of phytocompounds like flavonoids, tannins, alkaloids, steroids, saponins, quinines, anthraquinones and phenols, which help in bone treatment.[43]
6. Antiulcer
Cissus quadrangularis has antiulcer and cytoprotective properties. The aqueous extracts of C. quadragularis also prove acetylcholine-like activity on the isolated ileum of the rabbit and uterus of the rat.[44]
7. Anticarcinogenic
The secondary metabolites such as phenol, alkaloids, tannins and flavonoids show presence in the ethanolic extract of C. quadrangularis. The anti-bacterial activity of various extracts of leaves and stems at different concentrations was reported against some human pathogenic bacteria. The result of the in-vitro anticancer activity of C. quadrangularis shows that the ethyl acetate extract shows the lowest percentage of viability, which has important activity against cancerous cells. [45]
8. Female health hygiene
Cissus quandrangularis conventionally it was conventionally used in oilments of female ovarian health disorders like menopause, libido, and menstrual disorders and treating bone disorders.[46]
9. Gastroprotective Activity: 
Due to the presence of biocompounds like carotenoids, triterpenoids and ascorbic acid. Cissus quadrangularis is used for gastrointestinal diseases in traditional medicine and has gained noteworthy recognition in human nutrition. Many studies confirmed the impact of C. quadrangularis extract (CQE) on gastrointestinal toxicity and gastro-protective effect. [47]
10. Central nervous system activity: 
The root extracts show stimulant CNS function, as recommended by decreasing exploratory actions. Methanol root extract encompasses saponins that exhibit powerful sedative action and also suppress spontaneous motor action in mice [48].[49]
11. Parasympathomimetic activity 
Aqueous extracts showed acetylcholine-like activity on the isolated ileum of rabbit and rat, the uterus of rat, the dog tracheal muscle and the ileum in situ of the dog. The responses to dog blood pressure were equivalent to the Muscarinic and Nicotinic actions of acetylcholine.[50]


Relationship of Cissus quadragularis (L) with hormones:
Cissus quadragularis is a medicinal and therapeutic plant used in many treatments since ago but it has a strong potential towards hormones. Such experiments reveal the relationship between human and plant efficacy. Some experiments show an effect on hormones as detailed as follows:[51]
1. Testosterone
Cissus quadragularis L. can act as a glucocorticoid antagonist, and it is estimated to possess androgenic activity. Testosterone is a chief sex hormone and a steroid which is extremely high amounts by the testes. It is mainly responsible for male reproductive functioning, and it plays a prominent role in regulating male behaviour.
2. Estrogen
Cissus quadragularis extracts have an oestrogenic property by higher the blood oestrogen levels rather than acting on oestrogen receptors directly. The estrogen is the chief female sex hormone, and it plays a vital role in the regulation and progress of the female reproductive system. Experimental reports show that using estrogen-deficient rat models shows that in ovariectomized rats, 70% ethanolic extract (friedelin content-2.5%) is administered as an oral supplement, which reveals that there is a statistical growth in estrogen.
3. Cortisol-C
Cissus quadragularis (L) lowers the catabolic effect by restraining the receptor, which discloses the significant role of a glucocorticoid antagonist. Cortisol is a steroid hormone, and it belongs to the class of glucocorticoids. It is a catabolic hormone which is secreted by the adrenal cortex as a rejoinder to various physical and psychological stresses.



Toxicological study of Cissus quadragularis (L): 
According to [52] toxicity study was conducted to evaluate the three-month subchronic toxicity of Cissus quadrangularis powder in five groups of 12 Wistar rats of both sexes. The water control group received orally 10 ml of water/kg BW/day. The dried stems powder was given orally to the four treatment groups at the doses of 0.03, 0.3, 3.0 and 30 g/kg BW/day, which were equivalent to 1,10, 100 and 1000-fold of the therapeutic dose in humans, respectively. The last group was the retrieval group. No difference in primary or final body weights between the C. quadrangularis-treated and control groups was noticed. It was found that C. quadrangularis did not produce any significant dose-related changes in haematological parameters of serum, and no histopathological lesion of any internal organ that could be due to the toxic effect of C. quadrangularis was observed. The result indicated that C. quadrangularis at the doses given did not produce any toxicity in the rats during the administration period of 3 months. [53]

Conclusion:
In recent years, ethnobotanical and traditional uses of natural biocompounds, especially derived from plants attracted so much attention as they are well verified for their great efficacy and considered safer for human practice. They obviously justify on the basis of analysis on modern scientific processes such as phytochemical analysis, biological assessment on experimental animal models, toxicity studies, investigation of biomolecular instrument and their clinical prosecutions. It is the best classical tactic in the management of various sicknesses. On screening of literature, existing on Cissus quadrangularis portrayed a fascinating fact that the plant is a widespread remedy for a variety of treatments and a range of preparations has been advertised, slight effort has been made to confirm its purity, quality and efficacy through scientific broadcast of screening. 
 Cissus quadrangularis (L)needs to be appraised in scientific research using specific experiments on animal models and clinical trials to recognise the molecular mechanism of action, in the exploration of lead molecules from natural resources. Pointless to mention that the root and stem extracts of the plant C. quadrangularis have therapeutic potential and are acknowledged to possess wound healing, antioxidant, and antimicrobial activity and are regularly used to quicken the process of bone fracture healing. The plant is considered a versatile medicinal plant in both the Ayurvedic and modern drug development fields for its valuable therapeutic uses. It is a very rich source of some minerals, which are compulsory for the proper functioning of the human body.
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