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ABSTRACT

Cissus quadrengularis L. or Asthishrunkhala is one of the most
important plant in Ayurveda specially known for its bone fracture
healing property. Since long ago Vaidyas have been using it for
strengthening the bone. It is a common perennial climber, a succulent
plant of family Vitaceae, also known as “Bone Setter” in English, or
Hadjod in Hindi because of its ability to join bones and Asthisamhari,
Kandvalli, Vajrangi in Sanskrit. In Ayurveda it is mentioned that this
plant possesses many properties like Pachana (digestive aid), Sara
(relieves constipation), Asthiyuk (strengthening bones), Vrishya
(Aphrodisiac), Krumighna (destroys worms), Arshoghna (cures piles),
Balya (provides strength), Amaghna, Kushthaghna (cures skin

disorders). Cissus quadrangularis L. is fleshy, cactus-like climber

widely used as a food item in India & is distributed throughout the tropical and subtropical

regions. A variety of chemical constituents have been isolated and identified from Cissus

extracts, including steroids, flavonoids, stilbenes, iridoids, triterpenes and Gallic acid

derivatives. Recent Animal and in vitro studies have proved that it provides support in

promoting bone fracture healing and as an anti-osteoporotic agent. The present paper is an

attempt to highlight the studies in animals, humans and in vitro systems that have been

conducted to determine the efficacy in promoting bone fracture healing and as an Anti-

osteoporotic.
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INTRODUCTION

The World Health Organization (WHO)™ estimates that 20,000 to 35,000 plant species are
used by numerous ethnic groups worldwide as pharmaceuticals, cosmetics, nutraceuticals,
and treatments. Nearly 80% of people in developing countries use traditional medicines to
maintain their health and vitality.[?) The therapeutic properties of various plant species have
steered the development of many traditional herbal remedies over time. The world continues
to rely on plant-based medicines to treat a variety of illnesses, such as alternative or
complementary therapies, primarily to avoid side effects and find relief for ailments for

which there is little to no effective allopathic treatment available.

The activity of plants used in traditional medicine across the world is something that many
researchers are interested in scientifically validating and explaining. Herbal medications and
extracts have recently attracted fresh interest for a number of reasons, including their low
cost, lack of adverse effects, potential to treat chronic illnesses and disorders, traditional uses,
and preventative measures. Due to this, recently these conventional treatments have gained
greater scientific patronage. Ayurveda (use of drugs to preserve health, longevity, and energy
and also mental and physical wellbeing) have been crucial to the development of this life

science.

Cissus quadrangularis L., also known as Edible Stemmed Vine (English), is being studied for
its medicinal prospective. It is an annual or perennial plant with whole leaves that are buff in
color with a greenish tinge that demands a warm tropical environment and is grown by stem
cuttings in June and July.®! Though this plant has a wide range of medicinal uses, some of the
most common are for weight loss, anthelmintic, muscular pains, asthma, repair of broken

bones, antiulcer, anti hemorrhoidal, antimicrobial, etc.!!

In order to heal properly, fractures are typically treated with reduction, retention, and
rehabilitation. A fracture typically heals in three weeks, but there are numerous Ayurvedic
medications that speed up the process and help patients become independent sooner.
Asthishrunkhala, also known as Cissus quadrangularis, is an example of an effective herb

that has been tested and shown to be effective through research studies. A literature review of
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the scientific studies of this herb has been conducted in order to increase public awareness

towards this miraculous herb to corroborate its bone healing and related activities.

Plant profile

AIMS AND OBJECTIVES
Aim- To study the pharmacological activities of Cissus quadrangularis L. w.s.r. to
Asthisandhanakar karma (Bone healing property) through a literary review.

Objectives
1. To review Asthishrunkhala & its Asthisanshanakar karma according to Classical texts.

2. To review Bone healing property of Asthishrunkhala according to Modern Science.

MATERIALS AND METHODS

Data for literature review has been collected from classical texts- Bruhatrayi, Laghutrayi &
Nighantus, Modern text & related websites.
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Drug Review

According to Ancient Literature

fasfad- Synonyms & Their Nirukti Etymology!™

2. ATTUTERY () - ATTY HosT HgRIATT ATt |

It helps to reunion of the fracture bones.

R. ITEUYGET (8T.) - oI 3T HWeld Ffasnia |

It looks like chain structure

3. frEaeeE: () - yeaafey gaeadfa |

It promotes union of Fracture

Y. TTCUHATA (8T.) - HIUS Yl UG |

It has nodular stem.

3. °d: TR () - TAF: fORT: FUssEy |

It having quadrangular stem.

§. Toddecel (3.) - TFHARLY, dET oIdd |

Asthisamhari is a weak plant.

ECOLOGY/HABITAT
This herb can be found in hotter regions like India, Malaysia, Pakistan, Bangladesh, Sri
Lanka, and Pakistan. It is grown in plains, coastal regions, jungles, and wastelands up to 500

meters above sea level. Cuttings are used to propagate the plant.[!

TAXONOMY

Kingdom Plantae — Plants

Sub kingdom - Tracheobionta - Vascular plants
Super division - Spermatophyta - Seed plants
Division - Magnoliophyta- Flowering plants
Class - Magnoliopsida - Dicotyledons

Subclass - Rosidae
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Order - Rhamnales!”

Morphology

Family Vitaceae, or the grape family Virginia creeper, which typically has lianas with
alternate, frequently palmately lobed or compound, occasionally pinnate, leaves. A tendril, or
modified inflorescence that forms from a displaced bud, opposes the leaf and attaches to the
support by twining or by forming adhesive discs, with swollen nodes in most cases. The fruits
are berries, the flowers are 4 or 5 merous, and the seeds have a prominent cordlike raphe that

extends to a chalazas knot. The petals form a cap that falls off when the flower opens.®

Genus Cissus L. — Simple, entire leaf trees are known as treebines. Acutely angled or winged
stems and branches are present. Small, polygamous flowers are arranged in terminal panicles.
Calyx is deciduous, short, and entire. Four to five imbricate petals. There are exactly as many
stamens as petals, but only one of them is functional. Filiform style and unilocular ovary with

a single ovule. Fruit is a juicy drupe.’®!

Species - Cissus quadrangularis L.
Vernacular Names

Botanical Name- Cissus quadrangularis Linn.
English name: Edible stemmed vine

Sanskrit Name: Asthisamdhani, Asthisamhari, Vajravalli, Asthishrinkhala, Asthisamhara,
Kandavalli, Vajrangi, Asthisamyojaka

Hindi name: Hadjod, Harjora, Asthisanhari
Bengali name: Harjora

Gujarati name: Hadasankala Vedhari
Kannad name: Mangroli

Malyalam name: Cannalam Paranta, Piranta
Marathi name: Hadsandhi, Kandvel

Punjabi Name: Haddjor

Tamil Name: Perandai, Pirantai

Telugu Name: Nalleru

Oria: Hadbhanga

Common Name: Hadjoral*
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Phytoconstituents

Studies on the phytochemistry of Cissus quadrangularis have revealed that it contains a wide
range of useful components, including flavonoids, triterpenoids, Vitamin C, stilbene
derivatives of iridoids, sterols, triterpenes, alkaloids, fatty acids, and methyl esters. Two
asymmetrical tetracyclic triterpenoids, ascorbic acid, triterpene, -sitosterol, ketosteroid, and
calcium were found to be the main components of this plant. A significant amount of calcium
ions and phosphorus, both of which are necessary for bone growth, are present in the stem

extract.!*!
PARTS USED- Whole plant, root, stem, leaf.

TRADITIONAL AND FOLKLORE USES

The traditional best parts of the plant for healing bone fractures are the roots and stems. The
plant has been used to treat osteoarthritis, rheumatoid arthritis, and osteoporosis according to
Ayurveda. The plant's stem juice is used to treat epistaxis, otorrhoea, scurvy, and menstrual
disorders. Cattle are fed the herb to encourage milk production. The thick, fleshy,
quadrangular stem has traditionally been used to treat anemia, gastritis, constipation, eye

conditions, and piles.!*”

Asthisandhanakar karma according to Ayurveda
Ayurvedic properties

Rasa- Madhura

Guna- Laghu, Ruksha, Sara

Veerya- Ushna

Vipaka - Madhura

Doshaghnata- Kaphavatashamaka, Pittavardhaka.™!

References for its bone healing activities from some Ayurvedic lexicons

HTAHILT:-
2. ATGIRAHA-
IS AR RAHEAHSE AT ATNTY EfdeoHeh>eh et |

GIPISE Tes] Aoy deol HUed aeehd g ardgriy 14
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Teheed-
R, $ITRII - FYAATEAHERA ... |
Hiztgerds s ¥ fOaed &afkor aAea: |1
MeeT:-

3 FOEAFH — AT ARRTEYYZINCHIAT 83 TS cUTAATRIT |
faTs eI TeUeTgaNs & o7 araeanter: =rfdciarsi™ 7: &are |11
dCIHANAT -

~

8. GIRIATYH - TIdeeiNd Jod ool deshoehid AT |
FJEATT At TUS srar e qaemifarof |1

HTICa-

3. YT - TFdeoll TN F&TT HIAGATHATTIAT |
QMI=gSuTT fauTeh o TATCET ISaT TeIveT |

I EAHITTSAAT ATALASHET 7% [+

Author Rasa Vipak | Virya Karma/Pharmacological actions
Bhavprakash | Madhur | Madhur | Ushna Asthiyuk

Kaiyyadev Madhur | Amla Ushna Asthisandhanajanani
Chakradatta | - - - Sandhi yukteasthibhagne

Asthishrinkhala is Madhura in rasa, Madhura vipaki, and Ushna viryatmak!*®

, and it
possesses Laghu, Ruksha & Sara guna. It is a Vichitra pratyarabdha dravya. Though it
possesses Laghu, Ruksha guna, which helps in Rakta stambhan and Kleda shoshan and also
Madhur rasa causes Sarva dhatu bruhan and consequently Asthi bruhan and Sandhana. In
Asthi bhagna, there is loss of normal integrity of bone. For the fracture healing, Sandhana

karma is needed.

Asthisanharaka is Madhur rasatmak and Madhur vipaki, the Madhur rasa is composed of
Jala and Prithvi mahabhuta. Jala mahabhuta causes Dhatu poshan and Bruhan due to its
Snigdha guna, and Prithvi mahabhuta having the gurutval®”

Asthi dhatu.

it helps to produce mass i.e.
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Bruhan and Vardhan which in Ayurvedic terms is known as Sandhanakara property (bone
healing property). Thus Asthisanharaka helps in healing of Asthi bhagna due to all its
properties like Madhura rasa and, Madhur vipaka (Dhatu bruhan). According to
Bhavaprakasha, Asthisanharaka is Vrishya.[?) Hence this property of Asthisanharaka also

helps in healing of Bhagna.

Common uses
In Asthi bhagna, according to Aacharya Chakradatta if stem of Asthisanharaka is fried in
ghee and administered with milk is beneficial for the treatment of fractures and

osteoarthritis.[??

FORMULATION AND PREPARATIONS

The plant is incorporated in various formulations along with different herbs. These include
Laksadi Guggulu, Asthisamharadi Churna, Asthisamhara Taila, Dasyadi Kwatha, Darvi
Kwatha etc.*!

Physiology of bone fracture healing

There are three major phases of fracture healing,’? two of which can be further sub-divided

to make a total of five phases

1. Reactive phase
i. Fracture and inflammatory phase

ii. Granulation tissue formation

2. Reparative phase
iii. Cartilage callus formation

iv. Lamellar bone deposition

3. Remodeling phase
v. Remodeling to original bone contour

Pharmacological activities

» Bone healing activity

Animal experiment

In a study on albino rats, a paste made of the plant's alcoholic extract speeds up the healing of

fractures when administered intramuscularly and locally.?! Ethanol extract (95%) has been
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shown to influence early regeneration and quick mineralization of bone fracture healing
process and enhances the development of cortical bone and trabeculae in fetal femur. This
effect may be related to the high content of calcium, phosphorus, and phytoestrogen steroids
in the extract.®®® An ovariectomized rat model of osteoporosis exhibits anti-osteoporotic
activity in response to two different dose levels of 500 and 750 mg per kg per weight in
ethanol extract (95%) of the whole plant.l”!

Animal experiment

In a study to assess the effect of Cissus extracts on the healing process of a dog's
experimentally fractured radius ulna, the treated group's fracture healed completely in 21
days while the control group's fracture remained incomplete.? In addition, the treated group
showed osteoblastic cells replacing cartilaginous cells and the union of fractured gaps in
various places with the development of new bony trabeculae, whereas bony trabeculae were
not present in the control group.!

» Analgesic activity

When tested using the Heffner's clip and Eddy's hot plate methods, Cissus demonstrated
noticeably greater analgesic activity than Aspirin. Its wide margin of safety for the treatment
of pain can be seen by the fact that the optimal effective dose for analgesic effect fell between
1/20th and 1/10th of its LD50. Cissus' analgesic effects could be very helpful in easing the
pain brought on by bone fractures.”

Toxicological study

When given orally to mice, rats, and guinea pigs for ten days, the Cissus quadrangularis
extract does not have any toxic effects. However, after receiving the medication
intravenously, the animals began to convulse and died in five minutes. In guinea pigs, the
MLD came out to be 15.5 mg/Kg.PY The drug is safe even at higher doses for a longer
duration of treatment, according to toxicological analysis of the plant. Numerous studies have
demonstrated that the Cissus quadrangularis extract has no known toxic effects.*?

Human trial

A clinical study on patients treated with external applications of the paste made from Cissus
for various types of fractures revealed that earlier collagen fiber formation led to earlier
calcification and callus formation.*® In addition to neutralizing cortisone's anti-anabolic

effect on fracture healing, this also promotes the callus's mineralization.
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In another clinical study group experienced a significant early increase in tensile strength.
Cissus therefore improves the chemical makeup of the fractured bone, including its
mucopolysaccharides, collagen, calcium, phosphorus, and other elements as well as its

functional effectiveness.*®

DISCUSSION

According to Ayurveda Asthisanharaka helps in healing of Asthi bhagna due to all its
properties like Madhura rasa and, Madhur vipaka (Dhatu bruhan). Madhur rasa causes
Sarva Dhatu Bruhan and consequently Asthi bruhan and Sandhana. The Madhur rasa is
composed of Jala and Prithvi mahabhuta. Jala mahabhuta causes Dhatu poshan and Bruhan
due to its Snigdha guna, and Prithvi mahabhuta having the Gurutva, it helps to produce mass
i.e. Asthi dhatu.

According to Ashraya Ashrayi bhava described by Vagbhata Shamana of Vata Dosha leads
to Asthi Vriddhi. Madhura vipaka and Ushna virya of Asthishrunkhala leads to Shamana
(alleviation) of Vata dosha. Madhura rasa, Madhura vipaka, Sara guna and Raktashodhana
property of Asthishrunkhala may have any effect on local circulation with increasing
cellularity and vascularity thus the promoting process of healing of fracture faster and bone

union.

The previous animal and clinical studies also have suggested in the pharmacological activities
that that Asthishrunkhala enhances the development of cortical bone and trabeculae in fetal
femur, which may be due to its calcium, phosphorous and phytoestrogen steroids contents
and also shown to influence early regeneration and quick mineralization of bone fracture
healing process. It also showed early gain in the tensile strength of bones. It possess greater
analgesic activity than Aspirin and can be used at higher doses for prolonged duration

without any toxic effect.

The above all explained animal and clinical studies proves that Cissus quadrangularis shows
more efficacy in Bone healing activity as compared to conventional treatment regimen thus
reducing the duration of healing and pain. This proves the Asthisandhanakar karma i.e. Bone
healing property of the wvaluable magical drug — Asthishrunkhala i.e. Cissus

quadrangularis L.
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Conclusion and further scope

> Above scientific preclinical and clinical studies proved that - Asthishrunkhala (Cissus
quadrangularis) acts as potent anti-inflammatory and analgesic drug, which reduces the
requisite for analgesics and promotes early healing and mobility.

» The drug is readily available, affordable, and effective, causing no toxicity even in higher
doses in prolonged use so can act as the best medication for fracture patients.

» It influences early regeneration of bones so causes speedy recovery of fractured bone
thereby reducing time and pains of the subjects.

» The drug efficiently acts as a potent analgesic causing relief from the pain brought on by
bone fractures.

> All the pharmacological activities and its chemical constituents suggests that - the drug
Asthishrunkhala (Cissus quadrangularis L.) proves to be an effective treatment and
accessible regimen for achieving normal tensile strength in shorter duration for bone
healing.
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