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ABSTRACT 

 

The present work was to investigate the wound healing efficiency of Herbal gel containing ethanolic extract of Cissus quadrangularis on wound 

healing by using excision wound model on Wistar Albino rats by topical application of 20% and 40% Ethanolic extract of Cissus quadrangularis 

ethosomal gels. In the excision wound model, wound contraction and period of epithelization was studied. The 40% Ethanolic extract of Cissus 

quadrangularis ethosomal gel (Group-IV), possess potential wound healing activity revealing that the extract has ability to induce cellular 

proliferation and re-epithelization that lead to complete healing of excision wound since it contains active constituents like β -sitosterol responsible for 

wound healing activity. The study had shown that it has potential wound healing activity that has shown significant value P<0.001 with ANOVA 

Analysis. 
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INTRODUCTION 

 

Cissus quadrangularis is commonly known as (Hadjod) is a 
perennial plant of the family Vitaceae. It is also known as 
Adamant creeper, Square stalked vine, veldt grape, devil's 
backbone, adamant creeper, asthisamharaka, hadjod and 
pirandai, Sannalam, Nalleru, Vajravelli, Mangara valli. 
 
Cissus quadrangularis consists of chemical constituents such as 

β- sitosterol, β-stigmasterol, flavanoids, triterpenoids, and 
resveratrol, piceatannol, ketosteroid as major constituents of the 
plant. The presence of β-sitosterol helps to repair tissues and 
plays an important role in wound healing activity. 
 
It is extensively used in Ayurveda and Unani. Powdered root is 
used as a specific for the fractures of the bones, with the same 
effects as plasters externally. Dose of the powder is 30-40 
grains. “Leaves and young shoots are frequently taken with 

curry in Southern India. In Madras, young shoots of the plant are 
dried and powdered, are burnt to ashes in a closed vessel and 
administered in dyspepsia and indigestion” and certain bowel 
complaints. Leaves and young shoots are also considered as 
powerful alternatives. Juice of stem is dropped into the ear in 
otorrhoea and into the nose in epistaxis. It has also a reputation 
in scurvy and in irregular menstruation. Stem beaten into a paste 
is used to treat asthma. A preserve of stem prepared by boiling it 

in lime water is useful stomachic.4 

 

In Medicinal Plants-Germplasm of Peninsular India the Cissus 
quadrangularis uses is mentioned as the stem and whole plant is 
used in asthma, bowel complaints and as epistatic, stem is useful 
in piles, diseases of the ear and bleeding of nose, paste of the 
stem is useful in muscular pains, burns, wounds, bites of 
poisonous insects and for saddle sores of horses and camels; 

root used in fractures and cuts. 1,5 

 

Wound Healing is a complex process that involves numerous 
cell types (epithelial and endothelial cells, lymphocytes, 

fibroblasts etc.) and an array of soluble factors (e.g. growth 

factors, cytokines etc.). Naturally, the investigative curiosity to 
promote healing continues since ages. A lot of research has been 
envisaged to develop better healing agents and it has been a 
challenging task to generate them and keep pace with the 
problems encountered. Several drugs of plant, mineral and 
animal origin are described in the Ayurveda for their wound 
healing properties. In spite of recent advances in the basic 
mechanism of wound healing, knowledge of factors involved in 

the treatment of wounds and their prevention remains limited. 16 

 

Plants and their extracts have immense potential for the 
management and treatment of wounds. The phytomedicines for 
wound healing are not only cheap and affordable but are also 
purportedly safe as hypersensitive reactions are rarely 
encountered with the use of these agents. These natural agents 
induce healing and regeneration of the lost tissue by multiple 
mechanisms. However, there is a need for scientific validation, 

standardization and safety evaluation of plants of traditional 
medicine before these could be recommended for healing of the 
wounds. Plants or chemical entities derived from plants need to 
be identified and formulated for the treatment and management 
of wounds. In this direction, a number of herbal products are 
being investigated at present. Over the years, various herbal 
products have been used in the management and treatment of 
wounds. 3.6 

 

MATERIALS AND METHODS 

Gel formulation 

 

20% and 40% Ethanolic extract of Cissus quadrangularis 
ethosomal gels were formulated.2 

 

Experimental Animals 

 

Adult Wistar Albino rats of either sex weighing 150–180 g was 
procured from National Institute of Nutrition, Tarnaka, 
Hyderabad. Animals were housed in standard laboratory 
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conditions at 25 °C with 12-hour light-dark cycle with free 
access to chow i.e, (Nutrimix Std-1020, Rat/ Mice Laboratory 
Animal Diet, Diet form-10-14 (Gr, Pellets), Mfg., by Nutrivet 
Life Sciences, Pune, India) and water ad libitum. Cleaning and 

sanitation work were done on alternate days. Paddy husk was 
provided as bedding material, which was changed every day. 
The research protocol was approved by (DSOP/CPCSEA/IAEC/ 
3/16). 
 

Screening model for Wound healing activity of Cissus 

quadrangularis herbal gel 

Excision Wound Creation 

 
The animals were anesthetized with slight vapour inhalation of 
anesthesia ether. The particular skin area was located and the 
skin was pulled upwards with the help of forecep and carefully 
the hair’s on the dorsal thoracic side were cut-off with the help 
of sterilized scissors. The skin of impressed area was excised to 
the full thickness to obtain a wound area of about 500 mm2 on 
dorsal thoracic region was made. Animals were closely observed 

for any infection and those which showed signs of infection 
were separated and excluded from the study and replaced. The 
animals were observed for wound closure at 0, 1, 4, 8 and 12th 

day using a transparency sheet and a permanent marker and for 
period of epithelialisation.17,18  
 

Percent wound contraction = healed area / total wound area × 
100 

 

Significance in wound healing of the test groups are derived by 
comparing healed wound area on respective days with healed 
wound area of control group.  
 
The period of epithelization that is, day of fall of eschar and scar 
area were also noted down.14,15 

 
Where, Healed area = Original wound area − Present wound 

area. 
 

 
 

Figure 1: Excision wound model in Albino rats 

 

The albino rats were divided into 4 groups containing 6 animals 
each (n=6) as follows; 
The Group –I animals are Control group that involves no 
application of any medication. 

The Group-II animals are Standard group that were applied 
standard/marketed ointment i.e., mebo ointment. 
The Group-III animals were applied topically herbal formulation 
of 20% Ethanolic extract of Cissus quadrangularis ethosomal 
gel. 
The Group-IV animals were applied topically herbal formulation 
of 40% Ethanolic extract of Cissus quadrangularis ethosomal 
gel.9,11,12 

 

Group I: (control group): No application of any medication.  
Group II: (standard group): Animals of this group were 
applied topically Mebo ointment (consisting 0.25 %w/v of β-
sitosterol).  
Group III: (test group): Animals of this group were applied 
topically herbal formulation of 20% Ethanolic extract of Cissus 
quadrangularis ethosomal gel. 

Group IV: (test group): Animals of this group were applied 
topically herbal formulation of 40% Ethanolic extract of Cissus 
quadrangularis ethosomal gel.8,13 
 

Statistical Analysis 

 

Analysis of data was performed using statistical package for 
social version 11.0 (SPSS) computer software.  Descriptive 
statistics were adopted to display data in mean of ± SEM 

ANOVA was used to compare the mean value obtained between 
the different groups.  Differences were considered significant 
whenever the P value are reported as mean ± SEM. ***P<0.001, 
**P<0.01 and *P<0.05. 
 

RESULTS 

 

A significant decrease in period of epithelization was observed 

after 20% and 40% Ethanolic extract of Cissus quadrangularis 
ethosomal gel application. Treatment with Mebo ointment 
(standard) also significantly reduced period of epithelization as 
compared with control group. At the same time 20% and 40% 
Ethanolic extract of Cissus quadrangularis ethosomal gel 
decreased the wound contraction (50%) as compared with 
control.  
 

Comparative analysis revealed that 20% and 40% Ethanolic 
extract of Cissus quadrangularis ethosomal gels possess 
potential wound healing activity when compared to that of 
standard (mebo ointment) in 12-14 days.  
 
The 40% Ethanolic extract of Cissus quadrangularis ethosomal 
gel possess potential wound healing activity (E6) that lead to 
complete healing of excision wound in 12 days. 
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Figure 2: Re-epithelization of wound 

 
Table 1: Effect of topical application of ethosomal gels containing 20%  and 40% ethanolic extract of Cissus quadrangularis on wound 

contraction of Excision wound 

 

Group 2nd day 4th day 8th day 12th day Period of 

epithelization (day) 

Control 10.4±0.10 23.6±0.83 42.8±0.04 73.5±0.91 20 

Standard 13.9±0.71 32.6±0.71 65.9±0.06 90.3±1.46** 16 

20% ethanolic extract of Cissus quadrangularis 

ethosomal gel 

14.7±0.10 39.8±0.10 79.1±1.87* 94.5±0.65*** 14 

40% ethanolic extract of Cissus quadrangularis 

ethosomal gel 

15.8±0.96 43.1±0.92 92.3±0.65** 100*** 12 

 
Mean % wound contraction ± SEM, 20% and 40% ethanolic extract of Cissus quadrangularis ethosomal gels, n=6 animals in each group. The treated 

groups are compared by student t-test with the control group.***P<0.001, **P<0.01, *P<0.05. 

 

CONCLUSION 

 

The basic principle of optimal wound healing is to minimize 
tissue damage and provide an adequate tissue perfusion and 
oxygenation, proper nutrition and moist wound healing 
environment to restore the anatomical continuity and function of 
the affected part. 

 
The results of excision wound model indicate that in the first 4 
days there is no significant increase in the wound contraction in 

all the groups as compared to the control group. The results of 
the 12th day indicate that there is significant increase (P < 
0.001) in the percentage in wound contraction in the group 
treated with 40% ethanolic extract of Cissus quadrangularis 
ethosomal gel (Group-IV), revealing that the extract has ability 
to induce cellular proliferation and re-epithelization that lead to 
complete healing of excision wound since it contains active 

constituents like β-sitosterol responsible for wound healing 
activity. 
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From the above observations it was concluded that ethosomal 
gel formulation containing 40% ethanolic extract of Cissus 
quadrangularis was found to be the best gel for wound healing 
activity. 
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