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INTRODUCTION 

The skin has been described as the largest organ in 

the body. Its functions are numerous and any injury 

to its layers increases the vulnerability of the 

organisms to additional biological and physical 

hazards resulting in wound. Skin damage can be 

caused by radiation, chemicals, extremes of 

temperatures, invasion by microorganisms, 

dehydration, mechanical damage, arterial 

insufficiency and use of alkaline soaps. Maintaining 
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skin integrity is a complex process and is often 

taken for granted until damage occurs1. 

Wound Healing is a complex and dynamic process 

of restoring cellular structures and tissue layers that 

may take place in two ways viz. “Regeneration”, the 

replacement of lost tissue by similar tissue and by 

contrast “Repair” is the replacement of lost tissue 

by a new structure known as “Granulation tissue”, 

which matures to form the scar tissue. 

Induction of the stress or injury by means of agents 

such as complex biological response of vascular 

tissues to harmful stimuli, such as pathogens, 

damaged cells, or irritants results in the generation 

of the wounds and that are inescapable part of 

human life2. Because of poor hygienic condition, 

wound infection becomes the most ordinary disease 

in developing countries3. 

More than 80% of the world population still 

depends upon traditional medicines for their 

ailments4, especially for wound management5, as 

they provide a moist environment to encourage the 

establishment of the suitable environment. Several 

drugs of plant, mineral, and animal origin are 

described in the Ayurveda for their wound healing 

properties. Some of the plants have been screened 

scientifically for the evaluation of their wound 

healing activity in different pharmacological 

models. This process is usually performed in a 

stepwise fashion starting with in-vitro testing, 

preclinical, and then clinical evaluations. 

Wound healing activity has been done in various 

medicinal plants, but no such activity has been done 

in Cinnamomum verum leaves. The isolated and 

selected extracts of Cinnamomum verum leaves 

were made in the form of suspension and were 

evaluated for their wound healing activity in rats. 

 

MATERIAL AND METHODS  

Animals 

About 33 Healthy, young, Wistar albino rats of 

either sex weighing between 120-150 gm were 

obtained from the animal house of Alshifa College 

of Pharmacy. They were individually housed at a 

temperature of 25oC under standard conditions with 

12hour day and night cycle. They were provided 

with standard pellet diet ad libitum. Animals were 

periodically weighed before and after experiments. 

All the animals were closely observed for any 

infection and those which showed signs of infection 

were separated and excluded from the study91. The 

study were conducted in conformity with and 

approved by the institutional animal ethical 

committee No-IAEC.015/13. 

The rats were grouped in to five of 6 animals in 

each group. 

Plant Material 

Cinnamomum verum leaf extract was prepared in 

the lab using the plant materials collected from local 

areas of Malappuram. Authentication of the plant 

was done by Mr. A.K Pradeep, from Calicut 

University Herbarium which was certified that the 

given specimen no-88430 belonged to 

Cinnamomum verum Presl [Lauraceae]. Freshly 

collected leaves after cleaning were left for shade-

drying on the floor above the newspaper for 10-15 

days. After that, the leaves were dried in hot air 

oven at 400C for an hour just before starting the 

extraction process to remove the equilibrium 

moisture content. 

EXTRACTION 

The extraction of air dried and coarsely powdered 

leaves of Cinnamomum verum Presl was 

successively carried out in continuous hot soxhlet 

extractor with petroleum ether, chloroform, ethyl 

acetate, ethanol, and water in the order of increasing 

polarity. The percentage yield obtained for leaves 

extracts are tabulated in Table No.1. The extracts 

were then concentrated to dryness under reduced 

pressure and they were preserved in a refrigerator. 

Phytochemical Screening 

The extracts of Cinnamomum verum leaves were 

subjected to preliminary phytochemical 

evaluation6,7 using standard procedures. The results 

are shown in Table No.2. 

 

TOXICITY STUDIES 
Acute toxicity studies were done by class method as 

per OECD guide lines. Here the animals can be 

limited to three and they were given the higher dose 

of 2000mg/kg body weight and observed for the 

mortality on the third day8. 
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Wound Healing Activity 
Here, 0.2% Nitrofurazone ointment was used as the 

standard drug. Topical route of administration was 

carried out. The isolate and selected extracts of 

Cinnamomum verum leaves were separately mixed 

with 1% carboxy methyl cellulose and made in the 

form of suspension and were observed for their 

wound healing activity in rats using the following 

models. 

Excision Wound Model 

Wistar rats were anesthetized prior to and during 

creation of the wounds, with anaesthetic ether. An 

impression was made on the dorsal thoracic region 

1 cm away from vertebral column and 5 cm away 

from ear on the anaesthetized rat9,10. The dorsal fur 

of the animals was shaved and the anticipated area 

of the wound was created and outlined on the back 

using a circular stainless steel stencil. A full 

thickness of the excision wound of circular area of 

500 mm2 and 2 mm depth was created using 

pointed scissors. The entire wound was left open; 

all surgical procedures were performed under 

aseptic conditions. The control group animals 

(Group I) treated with the vehicle, Standard (Group 

II) was applied with 0.2% w/w Nitrofurazone in 

simple ointment I. P11,12. Other groups of animals to 

be treated with the extracts. The wound closure rate 

was assessed by tracing the wound on days 1, 4, 6, 

8, 11, 14, and 16 after wounding days using 

transparent paper and a permanent marker. The 

wound areas recorded to be measured using graph 

paper .The results are tabulated in Table No.3. 

Incision Wound Model 

The rats were anaesthetized prior to and during 

creation of the wounds, with anaesthetic ether. The 

dorsal fur of the animals was shaved with an 

electric clipper. A longitudinal paravertebral 

incision of 6 cm long was made through the skin 

and cutaneous tissue on the back. After the incision, 

the parted skin was sutured 1 cm apart using a 

surgical thread and curved needle. The wounds 

were left undressed. Extracts were topically applied 

to the wound once a day. The sutures were removed 

on 8th post wound day and continued the 

application of the extract. The wound breaking 

strength was measured on the 10th day evening 

after the last application13,14. The results are 

tabulated in Table No.4. 

Dead Space Wound Model 

Dead space wounds was created by implanting two 

preweighed sterilized polypropylene tube (2.5 

length × 0.25 cm diameter) beneath the dorsal 

paravertebral skin of the anaesthetized rats. The 

control group animals were provided with plain 

drinking water, and the other group rats were 

separately administered with the extract of the 

leaves. On the 10th post-wounding day, the 

granulation tissue formed on the implanted tubes 

was carefully detached from surfaces of the tubes. 

The wet weight of the granulation tissue collected 

was noted. The tissue samples was dried at 60°C for 

12 hour and weighed to determine the dry 

granulation tissue weight. The results are tabulated 

in Table No.5. 

Statistical Analysis 
The results were expressed in Mean ± Standard 

Error Mean of six animals. Significance was 

calculated by one way ANOVA followed by dunnet 

test with the help of SPSS statistical software15. 

 

RESULTS  

Extraction 
The extraction of powdered leaves of Cinnamomum 

verum was carried with petroleum ether, 

chloroform, ethyl acetate, ethanol, and water in the 

order of increasing polarity. The percentage yield 

obtained for leaf extracts are tabulated in Table 

No.1. 

Ethanolic fraction was obtained in good yield. 

Phytochemical Screening 

The Phytochemical screening of Cinnamomum 

verum Leaf revealed that the petroleum ether extract 

contains tannins. Chloroform and Ethyl acetate 

extract contain flavanoids. Water extract contain 

saponins, terpenes, flavanoids. Whereas, the 

ethanolic extract contains carbohydrates, saponins, 

flavanoids, terpenes, and phenols in higher amount. 

Acute Toxicity Test 
Observations included changes in skin and fur, eyes 

and mucous membranes, and respiratory and 

behaviour pattern. A special attention was directed 

to observations of tremors, convulsions, salivation, 
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diarrhea, lethargy, sleep and coma. All the 

characteristics of the animal appeared to be normal 

and no sign of toxicity was observed. 

Excision Wound Model 

The epithelialization period in the control animals 

was 16.32+0.54. Treatment with the isolate 

suspension resulted in significant decrease in 

epithelialization period (11.98+0.66), when 

compared with control group animals. 

The isolate extract-treated animals showed faster 

epithelialization of wound than the animals treated 

with ethanolic and aqueous leaf extract. The period 

of epithelialization was 11.98±0.66 for the isolate 

extract treated group of animals as against 13.55 ± 

45 for the standards drug-treated group. 

 

 

Incision Model 
In incision wound model , it was found that the 

ethanolic and isolate extract treated animals showed 

significant increase in breaking strength (198.32+ 

0.33 and 217.02±0.86 respectively) than water 

extract treated animals (176.84±0.85), when 

compared to the control (196.65±0.54). Here, the 

mean breaking strength was also significant in 

animals treated with standard drug Nitrofurazone 

(208.46±0.66). Thus, the isolate extract showed 

better activity than the Ethanolic and Water extract. 

Dead Space Model 
In dead space wound model, it was reported that the 

isolate extract-treated animals showed significant 

increase in dry weight of granulation tissue when 

comparing with the ethanolic and water extract. 

 

Table No.1: Percentage yield of different extraction processes 

S.No Extracts Percent  Yield Value 

1 Petroleum ether 2.23 

2 Chloroform 5.41 

3 Ethyl acetate 6.10 

4 Ethanol 9.43 

5 Water 8.01 

Table No.2: Phytochemical screening of extracts of Cinnamomum verum leaves 

S.No Phytochemicals PEE CHE EAE ETL WTR 

1 Alkaloids      

2 Glycosides      

3 Carbohydrates    +  

4 Saponins    ++ ++ 

5 Flavones and Flavonoids  + + ++ + 

6 Terpenes    ++ ++ 

7 Tannins +   +  

8 Phenols    ++ + 

9 Proteins and aminoacids      

PEE-Petroleum ether extract, CHE- Chloroform extract, EAE- Ethyl acetate extract, ETL-Ethanolic extract, 

WTE -Water extract. 

Table No.3: Effect of various extracts of Cinnamomum verum leaves on period of Epithelization 

S.No Treatment Wound contraction sq mm Period of epitheliazation 

1 Control 28.22±0.986 16.32±0.54 

2 Standard 24.56±0.66* 13.55±.45* 

3 Test 1 28.87±0.33 14.32±.36* 

4 Test 2 32.4±0.66 16.98±0.94 

5 Test3 19.55±0.91* 11.98±0.66* 

All values are expressed in mean ±SEM n=6 *p<0.05 with control 
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Table No.4: Effects of extracts of Cinnamomum verum leaves on wound breaking strength 

S.No Treatment Wound Breaking Strength  in g 

1 Control 196.65±0.54 

2 Standard 208.46±0.66* 

3 Test 1 198.32±0.33* 

4 Test2 176.84±0.85 

5 Test 3 217.02±0.86* 

The values are expressed in Mean ± SEM n=6 *P<0.05 was considered as statistically significant with control. 

Table No.5: Wound healing effects of various extracts of Cinnamomum verum leaves in dead space 

model 

S.No Treatment Dry Granuloma Weight g/100g 

1 Control 54.53±0.79* 

2 Standard 34.55±0.81 

3 Test 1 55.2±0.74* 

4 Test 2 39.6±0.45* 

5 Test 3 59.45±0.28* 

The results were expressed in mean ±SEM n=6 *P<0.05 was considered significant statistically. 

 

 
Figure No.1: Graphical representation of 3 models in wound healing of rats 
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CONCLUSION 

In the present study, topical treatment of ethanolic 

isolate of Cinnamomum verum extract significantly 

increased the wound healing rate. By virtue of its 

antioxidant property, and presence of the flavanoid 

content, Cinnamomum verum leaves may be 

responsible for wound contraction and elevated rate 

of epithelization in wound healing. It may act either 

by increasing the myofibroblasts contractile 

property or causes enhancement of myofibroblasts 

number that was incorporated into mesenchymal 

cells of wound area. It can be hypothesized that 

Cinnamomum verum causes enhancement of 

epithelialization via its proliferation enhancement or 

by increasing the viability of epithelial cells. The 

present investigation provides pharmacological 

credence to the ethno botanical claims of 

Cinnamomum verum mentioned in the traditional 

Indian system of medicine. 
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