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INTRODUCTION 

Wound is defined as the disruption of cellular and 

anatomical continuity of tissue integrity and sometimes 

associated with loss of function. Restoration of damaged 

tissue plays a vital role in survival of life and it is imminent 

for basis of all surgical manipulations. Healing occurs after 

practically any insult that causes tissue destruction and is 

essential for survival of the organism.1 

 

The aim of wound care is to promote wound healing in the 

shortest time possible, with minimal pain, discomfort, and 

scarring to the patient and must occur in a physiologic 

environment conducive to tissue repair and regeneration.2 

Multiple local disturbances like infection, hypoxia, 

trauma, foreign bodies, extrinsic factors like mechanical 

stress, debris, temperature, infection, chemicals, 
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medications, alcohol abuse, smoking and systemic 

diseases such as diabetes mellitus and malnutrition can 

result in impaired wound healing. Impaired and aberrant 

wound healing imposes a huge financial burden and places 

an enormous drain in health care resources in the 

developed world and an insurmountable problem in the 

developing countries too.  

The prevalence of the chronic wounds in the community 

was reported as 4.5 per 1000 population, where as that of 

acute wounds was nearly double, at 10.5 per 1000 

population.3 In the course of lifetime 10% of population 

will develop a chronic wound related morbidity and 

mortality rate of 2.5%. Every 30 seconds a lower limb is 

lost somewhere in the world as a consequence of DM.4 

Today in developing countries up to 80% of the population 

depend mainly on medicinal plants for their health care. It 

has been estimated that 1/3 of all traditional herbal 

medicines are used for the treatment of wounds and skin 

disorders.5 

With development of new scientific methods, there is an 

increasing interest in worldwide in search of bioactive 

ingredients from herbal plants. Some of the plants possess 

pro-wound healing activities and exhibit antimicrobial, 

astringent, anti-inflammatory, antioxidant and other 

related properties which are beneficial in various stages of 

wound healing process. WHO has emphasized the need for 

better utilization of medicinal plants widely in facilitating 

wound healing with high degree of success in countries 

like China and India.  

One of the plants traditionally used for treatment of 

wounds is Acacia catechu belonging to the family 

Mimosaceae. The bark of the plant is made into a paste and 

applied over the wounds for faster healing which can be a 

cost-effective treatment of wound healing.6 In previous 

studies evaluations were done with 2%, 4% ointment as 

topical applications once daily.7 In previous studies the 

wound healing property was compared between alcoholic 

and ethnolic Acacia catechu extracts, with the standard, 

soframycin, nitrofuracin, in rats.8  

In this study, authors have compared the wound healing 

effect of topical application of Acacia catechu extract with 

silver sulfadiazine in excisional wound model in guinea 

pigs. 

METHODS 

The study was undertaken to evaluate the wound healing 

effect of Acacia catechu extract in comparison with Silver 

sulfadiazine in guinea pigs, in the Department of 

Pharmacology, Gandhi Medical College, Secunderabad, 

after obtaining prior approval from Institutional Animal 

Ethics Committee, GMC. Experimental work and 

formulations were carried out under sterile conditions.  

Healthy guinea pigs of both sexes of 3-4 months old, 

weighing 450- 550gms were procured from Central animal 

house (Reg.no: 428/01C/CPCSEA), Department of 

Pharmacology, GMC, Secunderabad. The guinea pigs 

were randomly selected for both the groups after 7 days of 

acclimatization period (Table 1). They were housed in 

appropriately labelled steel cages according to groups in a 

room maintained at 12hr light-dark cycles and at a constant 

temperature of 24±2oC. The guinea pigs were provided 

with food consists of lucine grass, bengal gram and water 

ad-libitum. 

The excisional wound model was chosen to study, as the 

healing process is by secondary intention.9 If tissue injury 

is severe or chronic, resulting in damage of both 

parenchymal and stromal frame work of the tissue, healing 

cannot be accomplished by regeneration. Repair by 

deposition of collagen and other extracellular matrix, 

causing the formation of a scar is inevitable. Hence the 

excisional biopsy if taken from edge of the wound to 

confirm the increase in collagen content. 

Excisional wound model9 

The guinea pigs were anaesthetized by intraperitoneal 

injection of ketamine 50mg/kg. Under local infiltration of 

1% xylocaine 5mg/kg, the animals were shaved on the 

back and the skin was disinfected using cotton. The 

anticipated area of the wound to be created was outlined 

on the back of the animals with methylene blue. A 

rectangular full thickness excision wound of area 500 mm2 

and a depth of 2mm was created along the markings, using 

sterile toothed forceps, scalpel and pointed scissors, in the 

para vertebral area, 2cm from midline, over the back 

(Figure 1). The same procedure was performed for all the 

guinea pigs. The drugs were applied topically, twice daily 

till the complete epithelialisation, starting from the day of 

operation. To measure the area of the wounds, a 

transparent plastic paper was placed on the location of the 

wound and its shape was drawn on the same paper with a 

marker. These wound tracings were retraced on a 

millimeter scale graph paper to determine the wound area, 

expressed as in mm2. The wounds were measured in the 

same position, at regular intervals. The wounds were 

traced on graph paper on day 4, 8, 12, 16 and day 19 of the 

experiment. 

Percentage of wound healing was calculated according to 

the Walker formula.10 

Percentage of wound area= 
wound area on day x

wound area on day 0
×100 

Percentage of wound healing= 100 - percentage of wound 

area. 

The total number of days required for complete 

epithelialisation of the wound was noted in each guinea pig 

in both the groups. On 21st day the excision biopsy was 

taken, including the adjacent normal skin and sent for 

HPE, to confirm the increase in collagen tissue and 

granulation tissue. 
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Figure 1: Procedure of inducing excision wound model in guinea pigs. (A): guinea pigs being anaesthetized by 

intraperitoneal injection of ketamine 50mg/kg, (B): local infiltration of 1% xylocaine 5mg/kg, (C): creating 

rectangular full thickness excision wound using sterile toothed forceps, (D): scalpel and pointed scissors in the para 

vertebral area of guinea pigs. 

 

RESULTS 

All values are expressed as mean±SEM. Statistical 

difference in mean was analysed by using unpaired t test in 

between the groups and by using paired t test in within the 

group. P value less than 0.05 was considered as statistically 

significant. 

Table 1: Allotment of guinea pigs in to control group 

and test group. 

  Drug No. of guinea pigs 

Group 1 
Silver sulfadiazine 

(control) 
06 

Group 2 
Acacia catechu 

extract (test) 
06 

 

Figure 2: Mean wound size measured in mm2 on 

various days. 

The mean percentage of the wound healed in group 1 

(silver sulfadiazine) was found to be 53.3% on day 4, 

78.3% on day 8, 93% on day 12, 98.6% on day 16 and 99%, 

on day 19 whereas the mean percentage of wound healed 

in group 2 (Acacia catechu extract) was found to be 46.6 

% on day 4, 79.2% on day 8, 92.7% on day 12, 96.65 on 

day 16 and 99.5% on day 19 (Table 3 and Figure 3). This 

indicates that almost half of the wound was healed by day 

4 in both the groups. Even on the other days, the percentage 

of wound healing was quite comparable in both the groups.  

 

Figure 3: Mean values of percentage of wound healed 

on various days. 

The mean wound size on day 0 (day on which excisional 

wound was induced) was 500 mm2 which was taken as a 

baseline measure with which the mean sizes of the wound 

on various days will be compared.  

The mean wound sizes measured by taking transparent 

plastic paper retraced on graph paper in group 1 (silver 

sulfadiazine) were found to be 241.16mm2 on fourth day, 

105.83mm2 on eighth day, 35.00mm2 on twelfth day, 6.67 

on sixteenth day and 0.57 on nineteenth day. The mean 

wound sizes in group 2 (Acacia catechu extract) were 

found to be 266.67mm2 on day 4, 100.66mm2 on day 8, 

36.66mm2 on day 12, 16.67mm2 on day 16 and 2.5mm2 on 

day 19 (Table 2 and Figure 2).  

In present study, the number of days required for falling of 

the scar without any residual raw surface, which is called 

as the period of epithelialisation, was found to be around 

16 - 20days. 
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The mean values of the percentage of the wound healed 

was found to be highly significant (p value <0.001) when 

compared ‘with in’ the groups but the mean percentage of 

the wounds healed between the two groups on similar days 

were found to be not statistically significant (p value >0.05) 

(Table 3). 

The results of the biopsy which was done for 

histopathological examination on day 21 reflected a similar 

increase in collagen content and granulation tissue in the 

both the groups which proves that histologically also the 

wound healing in both the groups was very good and 

comparable (Figures 4 and 5). 

 

Table 2: Mean wound size measured in mm2 on various days. 

  Day 0  Day 4 Day 8  Day 12 Day 16 Day 19 

Group 1  500 241.16 105.83 35.0 6.67 0.5 

Group 2  500 266. 67 100. 66 36.66  16.67 2.5 

Table 3: Mean values of percentage of wound healed on various days. 

  Day 4  Day 8 Day 12   Day 16  Day 19 P value 

Group 1 53.33 78.33 93 98.66 99.75 0.0001** 

Group 2 46.6 79.16 92.66 96.66 99.5 0.0001** 

 P value 0.32* 0.62* 0.87* 0.08* 0.10*   

*P value not statistically significant; ** P value statistically highly significant 

 

 

Figure 4: Histopathological examination for increase in collagen and granulation tissue in group 1 (silver 

sulfadiazine). (A): collagen tissue in normal wound (without any drug), (B): collagen tissue in wound with topical 

silver sulfadiazine application, (C): granulation tissue in normal wound (without any drug), (D): collagen tissue in 

wound with topical silver sulfadiazine application. 

 

Figure 5: Histopathological examination for increase in collagen and granulation tissue in group 2 (Acacia catechu 

extract). (A): collagen tissue in normal wound (without any drug), (B): collagen tissue in wound with topical Acacia 

catechu extract application, (C): granulation tissue in normal wound (without any drug), (D): collagen tissue in 

wound with topical Acacia catechu extract application. 
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DISCUSSION 

The collective response of skin to injury is termed as 

wound healing. At times both regeneration and repair, may 

take place simultaneously. Wound contraction is the 

process, generally occurs in large surface wounds. The 

balance between ECM synthesis and degradation results in 

remodelling of the connective tissue framework - an 

important feature of tissue repair. The breaking strength or 

the tensile strength of granulation tissue increases 

proportionately with fibrillar collagen deposition, the 

major protein of the intracellular matrix. The collagen is 

composed of hydroxyproline, a biochemical marker of 

collagen turnover is done to know the strength of wound 

healing. 

Acacia catechu was widely used in Ayurveda to treat 

various diseases and mainly ulcers boils and eruptions of 

the skin, leprosy and wound healing effectively.11 In East 

Africa, the powdered bark of this tree was applied to treat 

cancerous growths.12 Acacia catechu is biologically very 

active and reflected the significant promotion and 

potentiation of wound healing activity in the natural and 

safer way.13 Traditional knowledge needs scientific 

validation, standardization to discover intentional, 

focussed and safe natural product drug. The need is to do 

more research to identify active constituents which are 

responsible for its biological activity.14 

The present study was based on the wound healing efficacy 

of Acacia catechu extract in comparison with the standard 

drug silver sulfadiazine in excisional model. The 

parameters studied were wound contraction, percentage 

wound healing (epithelialisation) on day 0, 4, 8, 12, 16 and 

19 and histopathological examination for collagen content 

and granulation tissue by taking biopsy on day 21.  

On statistical analysis of the parameters, the mean 

percentage of the wound healed was found to be 

statistically highly significant within the group when 

compared between day 0 and day 19 (p value <0.001) and 

in between the groups it was found to be statistically non-

significant (p value >0.05). Biopsy on day 21 reflected a 

comparable increase in collagen content and granulation 

tissue in HPE of both the groups. In this study, we observed 

that the wound healing effect of the Acacia catechu extract 

was comparable to that of silver sulfadiazine  

In the present study, complete epithelialisation was 

observed to be around 16-20 days and similar results were 

observed in the previous studies.15,16 In a similar study 

wound healing potential of the aqueous and alcoholic 

extracts of Acacia catechu bark in the form of an ointment 

with two different concentrations (2% and 4% w/w) was 

evaluated in comparison with Framycetin in excision 

wound models in ratsin which the aqueous extract of 

Acacia catechu at 4% w/w showed significant wound 

healing activity (P <0.001).17 In a similar study, there was 

significant increase in percentage wound contraction and 

decrease in period of epithelialisation in excision wound 

model in rats.18 

The wound healing property of Acacia catechu may be 

attributed to the phytoconstituents such as tannins, 

saponins, alkaloids and flavonoids.19 Tannins are known to 

promote the wound- healing process mainly due to their 

astringent and antimicrobial property.20 Constituents like 

saponins and alkaloids may play a role in tissue 

regeneration in the process of wound healing.21,22 In 

addition to providing the nutrition to the healing tissues, 

the Acacia catechu extract was shown the beneficiary 

effect on each and every stage of the wound healing, 

including the inflammatory, fibroplasia, remodelling 

phases of the ordinary wounds and as well as the chronic 

wounds.23,24 

The onset of cell necrosis is reduced by flavonoids because 

of its reduction in lipid peroxidation and by improved 

vascularity, increasing the viability of collagen fibrils by 

increasing the strength of collagen fibers, preventing the 

cell damage, promoting the DNA synthesis.25-27 

Further studies with large number of animals and large-

scale clinical studies are needed to finally acertain the true 

value of this plant compound which is having multiple 

effects. 
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