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Effect of Cissus quadrangularis on Fracture Healing in Laboratory Animal
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Abstract             

Objetivos: avaliar a eficácia da pasta de Cissus quadrangularis na consolidação de fraturas em coelhos fraturados artificialmente. Metodos: quinze coelhos 
foram separados em três grupos (A, B e C). A pasta foi aplicada nos grupos B e C (Grupo de Tratamento) pelos métodos de redução fechada e redução aberta 
de gerenciamento de fraturas; respectivamente. O grupo A foi mantido como controle. O parâmetro sanguíneo e as propriedades de cicatrização de fraturas 
em todos os animais foram monitorados e examinados, rotineiramente, durante o período do estudo. Resultados: ambos os grupos tratados revelaram 
níveis séricos de cálcio (SCL) mais baixos do que o grupo controle, após 24 horas de fratura que se tornou normal no 14º dia. A cicatrização da fratura nos 
grupos tratados foi iniciada mais rapidamente do que o grupo controle, com ponte completa de descontinuidade por um calo ósseo distinto na linha de 
fratura no dia 7 e apagamento completo da linha de fratura no dia 14. Conclusao: não encontramos nenhum tipo de anomalia, desvios clínicos e alteração 
do nível sérico de cálcio no 14º dia da fratura nos animais tratados, portanto, a pasta Veldt Grape pode ser aplicável ao manejo da fratura em animais.
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Resumo            

Objectives: The present study was designed to examine the efficacy of Cissus quadrangularis paste on fracture healing in artificially induced fractured 
rabbits. Methods: Fifteen rabbits were separated into three groups namely A, B, and C. Veldt grape paste was applied in groups B and C (Treatment Group) 
by close reduction and open reduction methods of fracture management; respectively, while group A was kept as control. The blood parameter and fracture 
healing properties in all animals have been monitored and examined routinely during the study period. Results: Both treated groups revealed lower serum 
calcium levels (SCL) than the control group after 24 hours of fracture that became within the normal range on the 14th day. Fracture healing in the treated 
groups has been commenced more rapidly than the control group with complete bridging of discontinuity by a distinct osseous callus in the fracture line on 
day 7 and complete effacing of fracture line on day 14. Conclusion: We did not find any type of anomalousness, clinical deviations, and alteration of serum 
calcium level on the 14th day of the fracture in treated animals hence Veldt Grape paste could be readily applicable to the management of the fracture in 
animals. 
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INTRODUCTION

Surgical disorders including fractures are the most important 
causes of animal fatality, which causes a huge economic loss 
because of culling and slaughtering the productive animals1. 
The surgical disorders also decrease the growth, performance, 
and economic value of food-producing animals largely2. The 
majority of farmers in developing countries rely on traditional 
medicine for the diseases, disorders, and injuries of their 
livestock. Thousands of medicinal plants throughout the world 
are a chief natural resource of indigenous medicine, have been 
utilizing for that purpose since ancient times3. Since antiquity, 
people have been using plants as a leading source for medicines 
to subside the various form of infection, illness, and infirmity. 
The World Health Organization announced that 80% of the 
world’s population relies on medicinal plants and traditional 
therapies involve the use of plant extract’s active constituents4. 
The attentiveness of practitioners to medicinal plants has been 
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expanding day by day, as they are deemed to be impregnable 
and less expensive than the synthetics5. Ethnopharmacology 
plays a crucial role in the advancement of plant medicine. 
A lot of research by ethnobotanists, ethnopharmacologists, 
physicians, and phytochemists is the main resource to the 
progress of plant medicine6. Traditional medicinal practitioners 
over the world still rely on plants as their main resource to treat 
various ailments and anomalousness, and this knowledge of 
the practitioners is inter-generational and passed on from one 
generation to others.

Research on different medicinal plants has been conducted in 
Bangladesh over the last few years7-10. The demand for these 
plants is expanding now a day among physicians and health 
practitioners but research on medicinal plants in veterinary 
medicine is scanty throughout the world including Bangladesh. 
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The uses of plant medicine are more effective where farmers 
have very few facilities of modem treatment for their livestock 
and many farmers cannot afford the cost of treatment; hence, 
it is essential to treat the fracture economically with success. 

Veldt Grape is a vining plant native to India and Africa that 
has been used medicinally for centuries in these regions by 
traditional practitioners. A lot of research has been conducted 
globally on the efficacy of Cissus quadrangularis including, 
its anti-inflammatory effects11-12, anti-osteoporotic effects13, 
Antioxidant activity14, and effects on skeletal systems15. Pandit et 
al. (2020) reported the antifungal effects of Cissus quadrangularis 
extract on onchomycosis rather than fluconazole16.  The plant 
is used in traditional medicine in the treatment of different 
types of diseases and disorders for its high amounts of Vitamin 
C, cartotene, and anabolic steroid substances17. Due to the 
presence of these medicinal substances including antioxidant, 
antifungal, and antibacterial effects of Cissus quadrangularis 
extract, it could be an effective option in the treatment of a 
fracture. Kasthe et al. (2020), examined the synergistic effect 
of Cissus quadrangularis callus extract and graphene oxide in 
bone regeneration and bone tissue engineering and they found 
that these extracts enhanced the osteoblastic differentiation, 
osteoconduction, and osteoinduction18. Deka et al., (1994), 
reported the healing effects of Cissus quadrangularis methanolic 
extract on experimentally induced fractured dog19. Most of 
the researchers reported the effects of Cissus quadrangularis 
extract, however, scientific research on the uses of Cissus 
quadrangularis paste in the fracture management of animals 
is crucial. No published data is available on the uses of Veldt 
Grape paste in veterinary medicine to manage fracture and 
bone healing. Considering the above facts and situations, the 
present study was performed. The study will reveal the efficacy 
of Cissus quadrangularis paste and its uses in veterinary surgical 
practices that will be helpful for future researchers throughout 
the world in this field of research.

MATERIALS AND METHODS 

Fifteen rabbits between 4 and 6 months of age with bodyweight 
2.5-3.5 kg, free from any physical, neurologic, metabolic, or 
infectious diseases were selected and divided into three groups 
named A as the control group, B and C were experimental 
groups. We collected the Veldt Grape plant from the local area 
of Bangladesh, cleaned it with saline water and cut it into small 
pieces, made a paste by crushing and grinding them with sterile 
mortar and pestle. 

Ethical Approval  

To perform the animal experiments, we had institutional ethical 
approval from the approval committee. The approval no. is 
AWEEC/BAU/2020(16). 

Induction of fracture

Rabbits were anesthetized by Diazepam (Sedil ®, Square 

Pharmaceuticals Ltd. Dhaka, Bangladesh) for sedation at the 
rate of 2mg/kg body weight IM. After five minutes of sedation, 
ketamin HCl (G-Ketamine ®, Gonosasthaya Pharmaceuticals Ltd, 
Bangladesh) was injected at the rate of 30 mg/kg body weight 
IM. After 3-5 min, animals become unconscious. Then selected 
limb was clipped, shaved, and painted with the antiseptic 
(Povin®, Opsonin Pharmaceuticals Ltd., Bangladesh). A close 
fracture in radius-ulna of the right or left forelimb has been 
produced in each rabbit by bending either end of the bone in 
hands.

Management of fracture  

In group A, after controlling the animal, the fractured part 
was palpated by hand. The extension and counter extension 
(traction) was applied to keep the two ends of the fractured 
limb in proper apposition and placed three splints around the 
fractured part; the first splint on the fractured site was turned 
over with gauze, other splints on other sides, and rolling with 
gauze. In group B, we applied Veldt Grape paste surrounding the 
fractured site and supported by splints over that area20. In the 
case of group C, made an incision (depending on the position of 
fracture), skinned by blunt dissection, removed all tissue debris, 
bone fragments, and exudates, and then washed with normal 
saline. (0.9% NaCl). To stop bleeding we ligated the major artery 
and vein with chromic catgut no. 3-0 (Ethicon®, Medsurge Ind. 
Pvt. Ltd., India). Internal fixation was executed by using wire 
suture, in the case of oblique fracture; fracture fragments were 
fastened together with fullcirclage stainless steel wire. In certain 
cases, hemicerclage wire suture is also used. Muscle and fascia 
were sutured using catgut 3-0. The skin was closed by using the 
horizontal mattress or a simple interrupted pattern with nylon. 
To give additional support to the limbs and for immobilization, 
we used a bamboo splint in all cases.

Post-Operative Care and Observation

Systemic antibiotic Oxytetracycline (Renamycin 100® Reneta 
Limited) at the rate of 15 mg/kg body and analgesic injection, 
Ketoprofen (Inj. Kop Vet® Square Pharmaceuticals Ltd. 
Bangladesh) at the rate of 3mg/kg Bodyweight intramuscularly 
daily for 3 days to subside post-operative pain in Group A. No 
medication was applied in groups B and C. The animals were 
entirely cramped to their stalls and only limited movement was 
permitted. We recorded temperature, heart rate, respiration 
rate before and after induction of fracture up to the fifth 
postoperative day.  

Blood Collection

We collected blood from the heart directly before fracture 
and after 24 hours, at day 7 and day 14 of fracture from each 
group, prepared serum, and measured serum calcium level by 
Olympus AU680 Random Access Multbatch Chemistry Analyzer.
Radiographic Examination 

Routine radiographic examinations were done to elucidate 
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the actual condition of fracture and healing, immediately 
after induction of fracture, on the 7th and 14th day of fracture 
respectively. We radiographed lateral (right lateral–RL or Left 
lateral- LL position) views of the affected bones and placed 
X-ray cassette under the limb to be radiographed, then selected 
exposure factors; kV-85, mA-50, s-0.05, and processed X-ray 
films manually. X-ray film viewer monitored all radiographs.

RESULTS

We documented all clinical parameters, serum calcium level, 
and radiographic results to divulge the efficacy of paste on 
bone healing. The clinical observations viz. rectal temperature, 
heart rate, and respiration rate were documented daily for the 
first five consecutive days.  Rectal temperature, heart rate, and 
respiratory rate increased significantly (p>0.05) up to the third 
day of fracture and then decreased to normal physiological 
range in all experimental animals 

Serum calcium level

The SCL of treated groups was reduced largely after 24 hours of 
fracture than that of the control group and the reduction of SCL 
was higher in Group C (8.60-±0.20 gm/dl) compared to group B. 
It was slightly increased on the 7th day and become in normal 
physiological range on 14th days of fracture in all groups. Finally, 
SCL was the highest (11.92± 0.24gm/dl) in Group C than that of 
other groups after complete healing of fracture (Table 1). 

Table 1. Serum calcium level of the Rabbit

Treatment
 group

Serum calcium level of the Rabbit (mg/dl)

Before 
fracture

After 24 
hours of 
fracture

After 7 days 
of fracture

After 14 
days of 

fracture

A 10.2±0.20 9.5± 0.23a 9.8± 0.22a 9.9 ±0.19 a

B 10.4±0.17 8.8± 0.16b 9.2± 0.23b 10.5 ±0.26b

C 10.3±0.16 8.6 ±0.20b 9.1±  0.21b 11.9± 0.24c

Radiographic examination 

Radiography was performed immediately after fracture, on 
the 7th and the 14th day of fracture. Complete fractured bone 
in radiography was diagnosed by observing a break in the 
continuity of a bone indicated by a line of radiolucency during 
the distraction of fragments. Complete fractures of all rabbits 
have been observed and confirmed. Incomplete alignment and 
fracture were easily visible in radiographs of the control group. 
On the 14th day, incomplete osseous callus was observed and 
the fracture was not completely repaired in the control group. 
We found proper healing of fracture gap by a well-organized 
and distinct osseous callus in fracture line indicated as a line of 
radiopacity on day 7 in Group B & C. On day 14, the radiograph 
revealed complete effacing of fracture line with well osseous 
callus in all rabbits of Group B & C. 

Toxicity of Cissus quadrangularis extracts 

None of the rabbits presented signs of abnormalities during two 
weeks of experimental periods. Therefore, the extract did not 
produce any toxicity throughout the experiment.

DISCUSSION

Growth, performances, production, and reproduction of 
domestic and pet animals are hinders by different diseases and 
disorders, the fracture and mechanical injury are the leading 
causes of orthopedic disorders21. The healing of bone fracture is 
the only marvelous restoration process without the formation 
of any scar tissue and restore of the tissue to its actual form 
without any anomalousness. The present study was executed 
with the objectives to evaluate the effect of veldt grape paste on 
fracture healing in the experimentally induced fractured rabbit. 
Deka et al., (1994) reported the effects of C. quadrangularis on 
fracture healing in experimentally induced fractured dogs and 
they used the extract internally to the animal by subcutaneous 
route19. However, the main benefit of plant medicine for 
fracture healing is its external use in various forms, which 
shows amazing results in decreasing pain and healing fractures. 
We used the paste form of the plant and applied it externally 
to the laboratory animals to examine its effects on fracture 
healing. We used rabbits as experimental animals to reduce the 
research cost, they are easy to handles due to small in size and 
good temperament and are readily available22.

Rectal temperature, heart rate, and respiratory rate increased 
to a significant level (p>0.05) in all rabbits immediately after 
fracture up to the third day and then become normal in next 
day.  Elevated body temperature indicates fever due to the 
absorption of necrotic debris around the site of trauma or 
inflammation in the operative site23. The SCL of treated groups 
was reduced drastically after 24 hours of fracture than that of 
the control group and this reduction was higher in group C (8.60 
±0.20 mg/dl) compared to groups A and B. The decrease in SCL 
to a greater extent in the treated group may be due to a faster 
healing process with the quick mobilization of calcium from 
serum to the bony tissue to form callus19. The concentration 
of calcium & phosphate in the serum & extracellular fluids in 
a maximum amount helps to precipitate calcium-phosphate 
crystals to build new osteoid, causing it to harden and formation 
of strong bone24.

Splint and bandage were used for close reduction group and 
external fixation without veldt paste in the control group. The 
outcome was associated with delayed healing in most cases. 
We found complete healing of fracture with a line of radiopacity 
on day 7 and fracture line was effaced perfectly on day 14 in 
Group B & C; respectively. Hence, the veldt grape causes rapid 
healing of the fracture and corresponds well with the findings 
of Srivastava et al. (2011)25.  Cissus quadrangularis contains 
different types of vitamins including vitamin C, carotinoids, 
and steroids17 which affect bone healing by influencing 
rapid regeneration of connective tissues in the healing and 
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mineralization26. Cissus quadrangularis affects osteoblast 
differentiation and mineralization, it also exhibits anti-
osteoporotic activity in osteoblasts. The phytogenic steroidal 
effects of Cissus quadrangularis are responsible for its biological 
activity on bone healing13.
 
Because of the simplicity of the techniques, we selected the 
internal fixation technique with wire sutures in the present 
study. Proper reduction and alignment of fractured ends have 
been confirmed in all rabbits immediately after the fracture 
stabilization. All rabbits showed good weight-bearing in the 
immediate post-operative period and could lie down, stand, 
and walk freely with the fixator without any difficulties after 14 
days.

Scientists used wire sutures in the form of fullcerclage and 
hemicerclage systems in the treatment of fractures in dogs20. 
Fullcerclage wires are useful in long oblique fractures, spiral 
fractures, or in fractures that have longitudinal cracks. Cerclage 
wire is normally supported by additional implants (e.g., IM pins, 
external fixators, and plates) to control the large bodyweight 
(primarily bending) forces. In the case of more than one 
fragment, or insufficient fracture length, cerclage wire can only 
be used to hold fragments in position; it cannot generate the 
compression for weight-bearing loads. The attempt to gain 
stability with cerclage wire in such types of fractures could be 
cerclage wire failure27. 

In this study, the internal fixation system has been assembled 
by the type and position of fracture, to minimize the potential 
failure rate of the operation. Stainless wires of small diameter 
are effective to maintain rigid fixation with minimum traumatic 
effect27. We ensured adequate firmness and evaded angulation 
properly also used splint for external support of the animals.  
The solidity of the limb ease the care of soft tissue and was 
most helpful to evade greater complications.

For proper monitoring, we radiographed the affected bones in 
lateral views on days seven and 14, after surgery to assess the 
reduction, and alignment of bone fragments, callus formation 
and the existence of periosteal reaction or malformation if 

any.  Direct fracture healing is initially characterized by the 
disappearance of the fracture line without the formation of 
an external callus. Depending on the size of animals, complete 
healing takes a few months to a few years, during which the 
fracture site will remain radiolucent compared with the intact 
cortex28. We did not find any hindrance in rabbits treated with 
veldt paste in this study and it can be reported that the prognosis 
of fractures is competent in most of the rabbits. Normally, 
treatment type especially, fixation type (internal, external) has 
marked effects on complications involving improper fracture 
healing, infection, damage to soft tissue, or chronic lameness 
with different types of abnormalities such as angular deformity, 
non-union and osteomy0elitis can cause the treatment failure 
in comminuted, open and infected fractures27.

It is important to mention that no antibiotic was used in the 
treatments of rabbits in treated groups. This is in agreement 
with the findings of Panpimanmas et al. (2010)29. Scientists 
reported that Cissus quadrangularis has significant antioxidant 
and antimicrobial activities14. Another researcher reported its 
antifungal activity16. The combined effects of antibacterial, 
antifungal, and antioxidant activity of this plant could be 
beneficial in fracture healing.  The rabbit is contemplated as a 
good animal model to research with before examining fracture 
management and related experiment in a larger animal model22. 
Therefore, the complete histopathological study might be 
helpful to observe the effect of Cissus quadrangularis on tissue 
reaction and the normal histochemical parameters in fractured 
animals. Complete biochemical analysis and a longer-term study 
in farm animals are acknowledged to establish the safe use of 
the Cissus quadrangularis at the field level for the treatment of 
fracture in animals.  

CONCLUSION

The results of this study indicate that the Cissus quadrangularis 
extract contains substances that possess an effect on bone 
healing in fractured animals. So, Cissus quadrangularis is 
the effective treatment option for fractured animals and is 
convenient in comparison to other chemical treatments due to 
fewer side effects and low cost of treatment
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