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The healing effect of celosia argentea leaf extract on 
burn wounds: an in vivo and in vitro evaluation
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Abstract: Introduction: Celosia argentea (Amaranthaceae; CA), is applied for the management of several conditions 
including, wounds, haemorrhagic conditions, and gynaecological diseases. Alcoholic and ethyl acetate extracts of 
the CA leaves, as an ointment formulation (10% w/w), were assessed for the healing efficacy on rat burn wound 
models and was compared with silver sulfadiazine and in vitro cytoxicity was assessed. Results: The topical treat-
ment with the ointment formulation of CA extracts demonstrated early wound closure in the rats as compared with 
silver sulfadiazine and control group (21 days vs. 25 days vs. 30 days, respectively; P < 0.001). A considerable rise 
in the content of hexosamine and collagen was observed in the CA fraction applied wounds compared to silver sul-
fadiazine and control (P < 0.05; P < 0.0001). Cellular basis of the effect was confirmed by evaluating proliferation of 
cells and by measuring motility of cells in fibroblasts and keratinocytes cell lines. The data indicated that the extract 
was well-tolerated without any toxicity at strength of < 30 µg/ml in keratinocytes and < 3 µg/ml in fibroblasts (P < 
0.05). The CA extract encouraged cellular growth and motility of dermal fibroblast at the concentrations of 0.1-1.0 
µg/ml. Conclusion: The present study provides a rational pharmacological evidence for the use of CA extract on 
burn wound healing. This study for the first time compared the healing effect of the CA extract with the marketed 
formulation, silver sulfadiazine, and the results demonstrated that the herbal extract is more beneficial than the 
synthetic formulation. 
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Introduction

Burns are one of the most devastating injuries 
to human health, in terms of disease and last-
ing disability around the globe, mainly in the 
developing nations. Burn healing is an intricate 
process and limited treatment options are 
available to assist the burn recovery process. 
The wounds are also susceptible to infection 
and other complications; 50-75% of deaths in 
hospitals are reported due to infection of burn 
wounds [1-4]. To restore interrupted anatomical 
stability and functional status of the skin, 
appropriate healing of the burn wound is 
required. Various aspects play an important 
role in the healing process of burn wound, 
including human acidic fibroblast growth factor, 
angiogenesis, and tissue repair. The sequence 
of events takes place for the repair of injured 
tissue, which includes inflammation, prolifera-

tion, and migration of different cell types. The 
stage of inflammation starts immediately after 
injury, first with vasoconstriction that favours 
homeostasis and releases inflammation me- 
diators. Second is a proliferative phase and is 
characterized by granulation tissue prolifera-
tion formed mainly by fibroblast and the angio-
genesis process [5-7].

Currently, there are many topical formulations 
available in the market for the treatment of 
burn wounds, but there is still a clear lack of 
effective drugs since most of the formulations 
available possess antimicrobial properties 
rather than wound healing effect. Some syn-
thetic formulations, like silver sulfadiazine, 
have negative performance effect and toxicity 
on fibroblasts [8, 9]. Even in today’s modern 
medicine era, only 1-3% of synthetic drugs are 
suggested to be effective on damaged and nor-
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mal skin whereas one-third of herbal medici- 
nes are used for same indications [10]. Herbal 
based products can treat burn wound because 
of their different constituents like flavonoids, 
oils, alkaloids, saponins, tannins, phenolic 
compounds and terpenoids. In addition to the 
easy availability of herbal medicines, these 
have low cost, possess very few side effects 
and are generally considered to be safe 
[11-13].

Celosia argentea (Amaranthaceae; CA), also 
familiarly called as troublesome weed, is 
employed in Chinese medication for the man-
agement of several conditions including, 
wounds, ulcers, sores, haemorrhagic condi-
tions, gynaecological diseases, dysentery and 
dysuria [14-18]. Extracts of CA has been report-
ed to have Anti-DNP IgE production in rats and 
has also been reported to possess hepatopro-
tective, antiprotozoal, antimicrobial and hypo-
thermic activities [19-22]. The above-menti- 
oned activities may prevent wound injury from 
being getting contaminated, but a very little is 
known about the fact how they support burn 
wound healing. There are very few publications 
available which evaluated the effect of CA leaf 
extract on burn wound therapy, and no publica-
tion has compared the effect of CA leaf extract 
with silver sulfadiazine, a gold standard for the 
treatment of wound therapy [17, 22]. If the CA 
leaf extract has wound healing effect, this 
should be demonstrated by improvement in  
cellular activities or by improvement of other 
bioactive factors. This work is aimed to investi-
gate the efficacy and tolerability of the CA 
extract on burn wound management and com-
pare the efficacy of the extract with a marketed 
formulation.

Materials and methods

Leaves of celosia argentea (CA) Linn. (Amaran- 
thanceae family) were collected from China. 
The plant species was authenticated by the 
staff of the Department of Botany, Faculty of 
Art and Science, Hebei University. To reduce 
any variations due to climatic conditions and 
location, the plant material was collected in 
large quantities at the same time. 

Plant material and preparation of extract

About 200 g of powdered leaves (dry) of CA 
were extracted with absolute ethanol. The ex- 

traction process was carried out using a soxh- 
let apparatus for a time period of 8-10 h. 
Ethanol was removed under pressure and it 
yielded an ethanol-free semisolid mass with a 
yield of 13.0% (w/w). An ointment (10% w/w) 
was formulated using 10 g of the CA fraction 
with 100 g of soft white paraffin (soft white; 
Sigma-Aldrich, Germany). To investigate the 
extraction ability of other solvent, extraction 
was carried out by using ethyl acetate (Sigma 
Chem. Ind., St. Louis, MO, USA). The extraction 
procedure followed for extraction and drying  
of ethyl acetate solvent was same as that of 
ethanol solvent. Additionally, to evaluate any 
effect of temperature, an alcoholic extract was 
collected at working temperature and was kept 
on the shaker for the whole night with 2 chang-
es, and then obtained extract (alcohol-free) 
was utilised for future experiments. No signifi-
cant difference in the yield value, efficacy was 
found in the ethanol and ethyl acetate extracts.

Wound creation, rodent grouping and ointment 
application

Rats (Albino Wistar strain) with an average 
weight ranging between 100 and 120 g were 
utilised as the study model in this work. The 
experimental rats were housed individually at 
26±3°C and at a relative humidity of 42-55%, in 
uniform environmental surroundings, feed with 
pellet supply and water was provided as 
required. A total of 18 rats were divided into 
three cohorts (treatment, standard and control 
cohort) and these cohorts were employed in 
the study to investigate the efficacy of the CA 
fraction and was also compared the efficacy 
with the marketed formulation treated cohort 
and untreated cohort in a rat burn wound 
model. Thirty rodents in each treatment arm 
were studied, where 5 rodents were assigned 
for each day 1, 3, 7, 10, 14, 20 and 25 for bio-
chemical examination. After 7 days of thorough 
monitoring, back of the rats were shaved and 
an open excision burn wounds were made by  
a heated metal stick (1.5 cm length and 
80-85°C) with exposure time of twenty sec-
onds under ether anesthesia. With the help of 
sterilized surgical razorblade, dead skin was 
removed after approximately 24 hours and this 
procedure created full-thickness burn lesions 
The area of the wound was calculated by trac-
ing the circumference of the raw wound. The 
rats were allocated to three cohorts (n = 6/
cohort). Control cohort (group 1) was soft par-
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affin alone while experimental cohort (group 2) 
was dressed with the 10% formulated CA ex- 
tract ointment and cohort 3 included animals 
treated with 1% SSD (silver sulfadiazine, Be- 
hvarzan Pharmaceutical, China). In all the stud-
ied groups, dressings were changed on alter-
nate days. The area of the injuries of the day  
1 was considered as 100% and injury areas on 
subsequent days were compared with the 
wound area on the day one. To evaluate any 
weight changes the rats were weighed on dif-
ferent days. The animals were weighed on the 
different days after the burn injury. All experi-
mental procedures were approved and con-
ducted in compliance with Ethical Committee 
and Human Investigational Committee of Hebei 
Medical University (Shijiazhuang, China).

Measurement of injury contraction

The rate of burn injury reduction was assessed 
as percentage decrease in injury dimensions at 
each alternative day. The boundary of the 
wounds was traced and the area was read 
graphically to examine the wound contraction 
on the scheduled days. Representative photo-
graph showing the effect of extract and silver 
sulfadiazine treatment compared to control 
group is depicted in Figure 1 and a representa-
tive graph showing average wound contraction 
is depicted in Figure 2. 

Histochemical examination 

Five animals were sacrificed and the injury  
zone was washed with normal saline solvent. 
Formed granulation tissues were removed and 
then were instantly freezed and preserved. The 
collected tissues were lyophilized between four 
and six hours for future biochemical estima- 
tions.    

Hydroxyproline and hexosamine estimation

The lyophilised granulation tissues were col-
lected on the pre-specified days was hydrolyz- 
ed by employing 6 N HCl solution at a tempera-
ture of 110°C for twenty hours. Evaporation of 
granulation tissue was carried out until they 
were dried and the obtained residue was solu-
bilised in water after hydrolysis. The method 
described by Woessner was employed to esti-
mate the hydroxyproline content. As per Woe- 
ssner’s method, addition of chloramine-T was 
performed to carry out oxidization of hydroxy-

proline to pyrrolecarboxylic acid, that subse-
quently with para-dimethyl-amino benzalde-
hyde (PDAB) resulted into a complex that was 
read with the help of spectrometer at 557 nm 
(Woessner, 1962). To determine the hexos-
amine content, hydrolysis of obtained granula-
tion tissue was carried out till complete evapo-
ration with the help of 2 N hydrochloric acid at 
about a temperature of 100°C for six hours. 
The obtained residue was then solubilised in 
water. Procedure reported by Elson and Morgan 
was employed to investigate the hexosamine 
content. The method involved condensation of 
hexosamine with acetyl acetone alkaline sol-
vent that eventually formed a pyrole compound 
which eventually reacted with para-dimethyl-
amino benzaldehyde and the obtained coloured 
product was read with the help of spectrometer 
at 530 nm.

Cell proliferation

To carry out this experiment primary human 
dermal fibroblasts (Hs68), procured from 
Institute of Cell Biology, Shanghai Institute for 
Biological Science, China, were grown at 37°C 
in a 5% carbon dioxide surroundings. To limit 
aging alterations, fibroblasts were used before 
to passage 10 [24, 25]. All the required reagents 
for cellular culture were procured from Life 
Technologies, Carlsbad, CA, USA. Growth medi-
um utilised contained Dulbecco’s modified 
Eagle’s medium which consisted of 1 mM sodi-
um pyruvate, antibiotics 1% of streptomycin 
and penicillin and 1× MEM nonessential amino 
acid mixture, 2 mM L-Glutamine and 26 mM 
sodium carbonate with 10% fetal bovine serum. 
The cell growth was halted at subconfluence  
by a similar culture medium with only partial 
serum environment which consisted of 0.1% 
dialyzed fetal bovine serum for a time period  
of 48 hours before to investigations. Human 
epidermal keratinocytes (HEKn) and all other 
required culture chemicals were procured from 
Life Technologies. Keratinocytes were utilized 
up to passage 4 and the undifferentiated state 
of the cells was sustained by maintaining calci-
um strengths below 0.06 mM. EpiLife medium 
was employed to culture cells, that is devoid of 
serum but comprises bovine pituitary extract 
0.2% (v/v), hydrocortisone 0.18 mg/ml, trans-
ferrin 5 mg/ml, bovine insulin 5 mg/ml, and 
human epidermal growth factor (EGF) 10.2 ng/
ml. HEKn cells were growth stopped at 30% 
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confluence, by the similar culture medium but 
was deprived of insulin, bovine pituitary extract 
and EGF for 2 days prior to cure.

Estimation of cell toxicity by methylthiazoletet-
razolium (MTT) assay

Cell cytotoxicity test was employed to deter-
mine the test range of concentrations to be 
used for experimental procedures. Cell toxicity 
was evaluated by the measuring the capability 
mitochondrial cells to reduce the MTT dye. 
Growth-arrested cells were treated with the CA 
fraction at different strengths of 0.1, 0.3, 1.0, 
3.0, 10 mg/ml for 72 hours and then these 
cells were incubated for four hours. After four 
hours, MMT was removed and formed forma-
zon product was solubilized in 1 ml of acidified 
isopropanol (IPA) (0.05 M HCl in IPA) and was 
read at 570 nm spectrophotometrically. 

Cell multiplication

Effect of the CA fraction on cell prolifera- 
tion was estimated by using Counter (model 
PN9914591; Beckman Coulter). The growth of 

The mean weight of rats in all the groups was 
determined. Mean weight of rats in three 
groups of CA extract treated, control, and sil- 
ver sulfadiazine before beginning of the study 
was 106, 110 and 103 g, and after four days  
of cure was reduced to 100, 105 and 98 g, 
respectively. Significant differences were not 
witnessed in terms of weight loss among the 
groups. The average weight of animals incre- 
ased after the 25 day treatment period to 130, 
132 and 135 g, respectively.

At the seventh day, wound condition was esti-
mated in all the three groups for precise deter-
mination of injury size. After 7, 14, 21, 25 and 
30 days of burn injury, burn wounds were ass- 
essed and their ratio to day one was estimated. 
After 25 days, the average size of wound was 
4.8, 3.9 and 1.0 cm2 in control, silver sulfadia-
zine and CA-treated groups, respectively. Am- 
ong CA group, silver sulfadiazine group and the 
control group existed significant differences  
(P < 0.0001). Among all the three groups of 
control, silver sulfadiazine and CA treatment, 
statistical difference was not significant with 

Figure 1. Representative images of burn wound healing pattern in control, CA 
leaf extract-treated and silver sulfadiazine groups. Healing rates were mea-
sured graphically and photographed at regular intervals.

the cells was arrested and 
then was treated with CA 
extract for 72 hours. Isotone 
solution was employed for the 
trypsinization and dilution of 
the CA extract treated cells 
and control cells (Beckman 
Coulter, Hialeah, FL). Enume- 
ration of the cells was made 
by impedance counting using 
a Coulter Counter.

Statistical analysis

To measure the mean values 
of statistical comparisons tu- 
key post-test and ANOVA were 
employed. Correlation of the 
variables was assessed by 
using bivariate correlation 
analysis. Differences with P < 
0.01 and P < 0.005 were con-
sidered statistically signifi-
cant and all P-values were 
determined by two-sided te- 
sts. The statistical analysis 
was carried out with SPSS 
12.0 software.

Results
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respect to the wound size on the 25th day. The 
final form of the wound after the treatment was 
linear and dissimilarities were not significant 
between the CA extract and silver sulfadiazine 
groups (Figures 1 and 2).

Effect of CA extract on dermal wound matura-
tion

For a satisfactory wound healing, restoration  
of the temporary granulation condition by a 
matrix which is affluent in hexosamine and new 
collagens and their subsequent maturation is 
essential. The increase in the collagen content 
in the CA extract treated animals as compared 
to control group would clearly suggest that the 
extract is promoting collagen synthesis through 
increased cell division. The content of collagen 
rose considerably at 11±2 mg/100 mg of dry 
tissue on the third day in the CA extract cohort 
when compared to only 7±1 mg/100 mg in 
untreated groups (P < 0.0001) (Figure 3A). 
Similar elevation was observed for hexosamine 
content for proteoglycan, in the CA extract 
treated wound. Hexosamine content rose at 
0.45±0.03 mg/100 mg of dry tissue on the 
third day in the CA extract cohort when com-
pared to only 0.25±0.020 mg/100 mg in the 
control cohort (P < 0.05) (Figure 3B). In the  
CA extract treated burn injuries, improved epi-
thelialization, wound contraction and granula-
tion tissue formation was observed when com-

the cellular level, human primary fibroblasts 
and keratinocytes were employed. MTT assay 
was employed for assessing cell metabolic 
activity. It was found that the CA fraction has 
not affected the capability of fibroblasts and 
keratinocytes to reduce the MTT dye (a yellow 
tetrazole), an indicator of the number of viable 
cells, until a strength of 30 µg/ml in keratino-
cytes and 3 µg/ml in fibroblasts (P < 0.05) 
(Figure 4A, 4B). The tested concentrations of 
CA extract enhanced the motility (P < 0.05) 
(Figure 5A, 5B) and fibroblast proliferation (P  
< 0.05) (Figure 6A, 6B). After a 72 hour time 
period, it was observed that at the concentra-
tions of 0.1 µg/ml and 3 µg/ml the mitogenic 
effect was greater as compared to mitogenic 
effect inducted by the epidermal growth factor.

To confirm that the cell growth was not due  
to the carrier, a different plant extract was 
extracted in the similar way and in that it was 
observed that it didn’t produce any cell multipli-
cation. In addition, the C.argentea fraction has 
not encouraged the propagation of keratino-
cytes showing that the outcome was cell selec-
tive. On keratinocytes, the C.argentea fraction 
did not have any effect, even though there 
seemed to be a tendency toward improved 
motility. Cell motility was low but was visible at 
0.1 µg/ml and 0.3 µg/ml and this was improved 
at 1.0 µg/ml prior to decreasing at levels of the 

Figure 2. Average wound contraction in each group, measured between 0 
and 30 days. *P < 0.0001.

pared to control indicating a 
rapid and important rise in 
both hexosamine and colla-
gen content. In the CA extract 
group, hexosamine and colla-
gen mass reduced slowly dur-
ing the last days of the treat-
ment indicating the restruc-
turing phase and on a con-
trary gradual rise in control 
groups till the last day indicat-
ing that it was still in the pro- 
pagative stage. The absolute 
content of the indicators was 
corresponding to that in the 
control cohort.

Effect on fibroblast and kera-
tinocytes proliferation

To confirm the effect of the 
C.argentea fraction for the 
improved injury cessation at 
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C.argentea fraction that adversely influenced 
reduction of MTT dye (Figure 5A, 5B).

Discussion

A wound is an injury to living tissue that may be 
caused by a cut, blow, burn or other impact, 
typically one in which the skin is cut or broken. 
For the restoration of the disturbed functional 

status of the skin and disrupted anatomical 
continuity, proper wound healing is required. 
The process of wound healing is complex and  
is characterised by re-epithelialisation, homeo-
stasis, remodelling of the extracellular matrix 
and granulation tissue formation [1-3, 10, 12, 
26]. Generally, the healing process takes place 
by its own, but factors like infection, ischemia, 
venous stasis, co-morbid conditions may delay 

Figure 3. Treatment effect of CA extract on collagen and hexosamine content in granulation tissue on different days 
of healing. 10 mg of lyophilized granulation tissue were used to estimate hydroxyproline content, from which col-
lagen content was estimated and hexosamine content in control and CA-treated rats on days 3, 7, 10, and 14. A: 
Collagen content; B: Hexosamine content. **P < 0.0001; *P < 0.05.

Figure 4. Cytotoxicity of CA on human dermal fibroblast and keratinocytes. A: Fibroblast treated from 0.1 to 10.0 µg/
ml (Hs68); B: Keratinocytes treated with 0.1 to 30 µg/ml for 72 hours (HEKn). The values are expressed as percent-
ages normalized to control in mean ± SEM. (n = 3), *P < 0.05. 
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the process. Several plants and plant-derived 
products had been reported in literature to pos-
sess therapeutic capability to encourage burn 
wound healing. Several publications on celosia 
argentea have been reported to possess thera-
peutic efficacy on burn wounds, diarrhoea, anti-
oxidant activity, antitumor and anti-inflammato-
ry [14-18, 26]. In the present study, both mac-
roscopic and microscopical examinations were 
used to evaluate the effectiveness and safety 

of CA leaf extract for the management of burn 
wound injuries.

Several studies have been reported that the 
main cause of mortality in patients with wide-
spread burns is infection [12, 16, 17]. For the 
treatment of these burns and to reduce its 
related infection, many researchers are work-
ing around the world. Currently available treat-
ment options of disinfectants and topical anti-

Figure 5. Measurement of cell motility of human dermal fibroblast and keratinocyte after application of CA extract. 
After 72 hours, cells were treated with CA at concentrations of 0.1, 0.3, 1.0 and 3.0 µg/ml (A) fibroblasts (Hs68) 
(B) keratinocytes (HEKn). The values are expressed as percentages normalized to control in mean ± SEM. (n = 3), 
*P < 0.05. 

Figure 6. Measurement of cell proliferation of human dermal fibroblast and keratinocyte after application of CA 
extract. CA extract was applied after 48 hours at a concentration of 0.1 to 10 µg/ml (A) fibroblasts (Hs68) (B) kerati-
nocytes (HEKn). The values are expressed as percentages normalized to control in mean ± SEM. (n = 3), *P < 0.05.
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bacterial agents are good in shielding against 
infection, but the incidence of skin irritations 
and sensitive episodes to these medicines 
decreases the speed of skin rejuvenation and 
increases the regaining time. Despite advance-
ment in the modern medicine, management  
of burn is still a challenge and only a few com-
pounds are available which accelerate the  
healing process. Alternatively, plants and their 
extracts can be used in the management of 
burn therapy. Reports showed that herbal med-
icine are less expensive and has moderate effi-
cacy with no or less toxicity as compared with 
synthetic drugs. Exploring different plant mate-
rials and their extracts for the management of 
burn therapy is required.

In the present study, CA extract was compared 
with a marketed formulation, silver sulfadia-
zine, as the standard treatment for burn 
wounds in the rat model. The extent of healing 
with CA extract was superior to silver sulfadia-
zine and base cream. The healing effect was 
established in the rat burn wound model, bio-
chemical assay of the wound and in vitro stud-
ies. Silver sulfadiazine is most commonly used 
for the topical treatment for burn injury and the 
antimicrobial efficacy of SSD is possibly the 
main rationale for the usage of this agent. 
Although SSD is widely used, its long-lasting 
application on the burn wound may result in a 
longer hospitalization. The delay in the dermal 
fibrosis and re-epitalization in the SSD may be 
attributed to its inflammatory effect. Both kera-
tinocytes and fibroblasts are liable to lethal 
damage when exposed to concentration of sil-
ver which are toxic for bacteria. In other words, 
silver containing products cannot discriminate 
between healthy cells involved in wound heal-
ing and bacteria which caused infection. Our 
experimental results indicated that wound 
healing is often observed clinically following the 
use of silver-containing products. The results 
indicate that treatment with CA extract could 
lead to a shorter hospitalization of burned 
patients compared with SSD.

C.argentea leaves have been used for manage-
ment of injuries in Chinese and Indian tradition-
al medicine. The outcomes from this work con-
cluded that alcoholic fraction promotes the 
treatment of injuries caused by burn. The out-
come was further supported by injury treat-
ment trial in a rat model, in vitro experiments, 
and biochemical analysis of wound biopsy. The 

exact mechanism through which the CA extra- 
cts heals burn wounds is a matter of further 
research. The probable mechanism by which 
the extract acts and heals burn wounds may be 
by decreasing inflammatory response, increas-
ing the flow of blood at the site and by reduc- 
ing infection. The chemical constituents pres-
ent in the CA extract like celosian, flavaonids, 
phenolic compounds, and vitamins may pro-
mote healing by induction of antioxidant enzy- 
mes and scavenging of free radicals. As obser- 
ved in the present study, the early closure of 
wounds and reduction of the post burn compli-
cations may be attributed to the presence of 
some chemical constituents present in the 
alcoholic extract of the CA leaves. Previous 
publications also confirm the antimicrobial 
activity of CA extract on burn wounds and thus 
preventing the inflammation phase because  
of infection [22].

In the biochemical analysis, it was observed 
that hydroxyproline content was increased in 
the CA extract treated animals, which in turn is 
a reflection of increased cellular proliferation 
and increased collagen synthesis. The synthe-
sized collagen confers integrity, strength of the 
tissue matrix and also helps in maintaining 
homeostasis and epithelialisation at the later 
phase of healing, thus remodelling of a new 
extracellular matrix produced. The process of 
wound healing involves migration of fibroblasts 
from the edges of wound to the site of wound, 
proliferate and generate collagen, which is the 
important component in the extracellular 
matrix. So, stimulation of the fibroblast and 
migration of keratinocytes, as confirmed in this 
study, might have been contributed to the 
wound healing process. The process of the 
wound healing pattern in the treated group was 
mainly because of the phytoconstituents pres-
ent in the extract that might have the capacity 
to encourage the initial expression of growth 
factors or growth factor-like activity [14, 22]. In 
the present study, we have also carried out the 
extraction using ethyl extract and it was 
observed that there was no significant differ-
ence between the extracts obtained from ethyl 
alcohol and ethyl acetate. This provides re- 
searchers with an option to select the solvent 
based on their availability and cost.

The use of a rat wound model for evaluating  
the effect of the healing potential of the CA 
extract carries some drawbacks. Rat wound 
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model does not exactly mimic human skin burn 
wound model since rats are generally regarded 
as loose-skinned animals and this allows 
wound contraction to play an important role in 
closing rat skin wounds. Humans have tight 
skin as compared to loose-skinned animals, 
which makes the comparison difficult. Despite 
these drawbacks, the use of rats as a research 
model is popular because of the complete 
understanding of the rat wound healing ob- 
tained from the earlier research.

Conclusion

The topical use of CA extract ointment acc- 
elerates the re-epithelialization of burn wound 
with proper healing process as compared with 
the marketed product. The experiment con-
firmed the therapeutic action of the CA leaves 
extract and was supported by the in vivo and in 
vitro data. The results obtained also provide 
rational pharmacological evidence for the use 
of the CA extract in the treatment of various 
types of wounds. Results from this study deliv-
er reasonable pharmacological proof for the 
use of CA leaves extract for the treatment of 
burn wounds.
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