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Abstract 

 

Background: A wound may be defined as a disruption of the integrity and role of the tissues 

in the body. Healing process, which is a normal biological event in the body, is done by 

many  precise, strict and highly programmed phases, the four  phases of healing include: 

hemostasis, inflammation, proliferation, and repair. The herbal medicine is a branch of the 

complementary and alternative medicine. Cinnamon is a spice that is made from the inner 

bark of trees has antioxidant and anti-inflammatory properties. 

Objective: Histological assessment of effect of Cinnamomum Zeylanicum Extract on 

Experimentally Induced Cutaneous Wound Healing in Rats. 

Patients and Methods: Eighteen male albino rats (Rattus norvegicus albinus)of about 250-

350gm , were used in this study. Two circular full-thickness wounds  were made on the 

dorsum region of each animal with a sterile biopsy  punch(5mm diameter).Local 

cinnamomum zeylanicum  essential oil application  was done on   wounds of  the left side as  

experimental  group, whereas the right side was left to heal spontaneously as control . The 

healing process was followed for the periods (1,3 and 7days), and specimens were prepared  

for  histological  analysis. 

Results: Histological examination showed wound contraction highest mean values  for control 

group at day 1 and decreased with time and highest mean values of inflammatory cells 

parameter  and blood vessel counts  were  recorded in experimental groups at days 1 and 3 

,while epithelial thickness showed increased values with time in all groups.  

Conclusion: The study revealed that local application of cinnamomum zeylanicum was 

effective in promoting wound healing process. 
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Introduction

   Cutaneous healing mechanism  is an 

essential  and highly programmed 

physiological process consisting of 

aggression of several  cell type and their end 
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products [1]. Lead to restore the wound 

induced by a local collaboration begin first  

in the inflammatory stage. Depending on the 

cell strains compromised by the injury 

several factors can interact  with one or 

several phases of this process, thus result in 

impaired healing process [2]. Herb 

Cinnamomum zeylanicum (CZ)(mostly  

named by  cinnamon) has a good and long 

history of a spice and flavoring agents. Two 

kind of cinnamon present : common 

cinnamon named by  “ceylon cinnamon” or 

(Cinnamomum zeylanicum) and cassia 

cinnamon (Cinnamomum aromaticum) which 

is called as “Chinese cinnamon” [3]. 

Cinnamon exhibits many biological functions 

include: anti-inflammatory [4], antioxidant 

[5, 6] and anti-microbial [6,7]. 

Patients and Methods 

Experimental design 

   The study was ethically approved by 

Committee of College of 

Dentistry/University of Baghdad. Eighteen 

Albino rats have a body weight of (250–

350gm) and age of  (1-2) months were taken 

in the study [3]. All rats were remain  under 

good ventilation conditions, temperature, 

feeding and housing, and eat a standard diet 

(pellet) with a tap water  of an easy access. 

   The Animals were putted in standard 

special cages and remain 1 week in the same 

environment, and remain fasted before the 

operation for about 6-7 hours. The animals 

randomly divided into three main groups  

(6 rats in each) according to the healing 

intervals (1,3 and 7days).Two full thickness 

circular punch biopsy  were made on the 

dorsum of each rat with sterile 5mm punch 

biopsy instrument [8].the wound at right side 

was left to heal spontaneously as control. 

Whereas the left side treated daily with CZ 

essential oil. 

Surgical procedures 

    Every animal was weighed in order to 

determine the dose of anesthesia required 

.The animal was placed on surgical table and  

general anesthesia was done  by xylazine 2% 

(0.4 mg/kg B.W.)and ketamine HCL 50mg 

(40 mg/kg-B.W.) intra muscular injection. 

Removal of skin hair of the dorsal region was 

done  first by hair clipper then by hair 

removal lotion. The skin was swept  with 

70% ethyl alcohol for the purpose of 

disinfection. Two full thickness skin wounds 

of circular area 2 mm depth [9] were made 

on dorsal skin Figure (1), distant 2.5 cm from 

one other, by  a biopsy punch of 5 mm 

diameter .The two wounds were identified as 

right(control) was irrigated with distilled 

water and left (experimental) locally treated 

with CZ oil (10µl)  by micropipette Figure 

(2). At the end of each healing period (1,3, 

and 7days) each rat was given anesthesia. 

The wound was lined including about 5mm 

of the surrounding normal tissue and a full 

thickness skin was excised by surgical blade. 

The specimens were put in a plastic biopsy 

container filled with 10% formaldehyde for 

fixation.   
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 Results 

Histological findings 

One day duration  

   Histological examination of skin section of 

the control group wound  shows scab tissue 

at surface , cut edge of the wound is noticed, 

Figure (3) , numerous congested new blood 

vessels,inflammatory cells are noticed in 

dermis Figure (4).Histological examination  

after CZ application shows thickened 

epithelium ,new hair follicles Figure (5), 

migration of keratinocytes at cut edge seen 

on surface  Figure (6). 

Three days duration  

   Histological examination of the control 

group wound  shows necrotic tissue on 

wound surface scab extension is demarcated 

from  new epithelial tissue proliferation,  

 

Figure(6). Collagen fibers with fibroblasts, 

and developing hair follicles,Figure(7). After 

CZ application  necrotic tissue on wound 

surface is shown , formation of new epithelial 

cells under  the demarcation line which 

separates vital tissue from necrotic tissue 

,hair follicles in dermis, Figure(8,9).  

Seven days duration  

   Histological examination of the control 

group shows new epithelium, remodeling 

collagen fibers , hair follicles,Figure (10,11). 

Histological examination of wound site after 

CZ essential oil application shows complete 

epithelialization, hair follicles, fibroblasts 

associated with collagen fibers, numerous 

blood vessels   with adjacent inflammatory 

cells ,Figure (12,13).    

 

Figure (1): Punching with irrigation Figure (2): Wounds prepared 
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Figure (3): Photomicrograph  of 

control side at day 1 shows necrotic 

tissue (NT) at surface (arrow) 

,.H&EX10 

Figure (4): Photomicrograph  of 

control side at day 1 shows 

inflammatory cells (IC)(arrow). Blood 

vessels (BV). H&E X40. 

Figure (5): Photomicrograph  of 

experimental side at day 1 shows  

thickened epithelium at cut edge 

(arrow), new hair follicles (HF). 

H&EX20 

Figure (6): Photomicrograph  of 

experimental side at day 1shows 

migrating keratinocytes (arrow) 

H&EX20 

Figure (6): Photomicrograph  of 

control side at day 3 shows scab(S) 

,new epithelium(NE). H&EX20 

Figure (7): Photomicrograph  of control 

side at day 3 shows new epithelial(NE). 

Collagen fibers (CF), fibroblast 

(arrow)and hair follicles(HF). H&EX20 

NT 

IC 
BV 

HF 

S 

NE 

NE 

HF 

CF 



 
  

 

 

 
Diyala Journal of Medicine                                        5                                 Vol.18.Issue 2,June  2020 

 

Histological assessment of effect of Cinnamomum Zeylanicum Extract on Experimentally Induced 

Cutaneous Wound Healing in Rats 
Hala Khalil Ahmed 

            

 

 

 

 

 

                      

 

 

 

 

                        
 

 

 

 

 

 

 

 

 

 

Figure (8): Photomicrograph  of 

experimental side at day 3shows new 

epithelium (arrow). Necrotic tissue at 

the surface (NT). H&EX10. 

Figure (9): Photomicrograph of 

experimental side at day 3 shows 

new epithelium (NE).hair 

follicles(HF). H&EX20. 

Figure (10): Photomicrograph  of 

control side at day 7 shows new 

epithelial(NE),hair follicles(HF). 

H&EX10. 

Figure (11): Photomicrograph  of 

control side at day 7 shows  

epithelium(arrow), remodeling 

collagen fibers (CF). H&E X20. 

Figure (12): Photomicrograph of 

experimental side at day 7 shows new 

epithelial(NE). Fibroblasts with 

collagen fibers (arrow). H&EX10 

Figure (13): Photomicrograph of 

experimental side at day 7shows 

collagen fibers (CF), fibroblast (FB). 

Inflammatory cell (arrow). H&EX40 
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Estimation of wound contraction   

    As illustrated in Table (1), the results of 

the present study shows that the measured  

mean values decreased with time. The lowest 

mean value was recorded for experimental 

group in day 7 and the highest mean value in 

day 1for control group. Significant difference 

was recorded between control and 

experimental groups at day 3 whereas non-

significant deference was recorded at day 

1and 7 in both groups.  

Inflammatory cell parameter 

   The results revealed that mean values of 

inflammatory cell count decreased with time 

regarding experimental group. The highest 

mean value For Control group was recorded 

at day3 and the lowest value was recorded at 

day 1 Figure (14). 

Epithelial thickness parameter 

   Mean values of increased with time for 

experimental and control  groups in different 

durations. The highest values of the mean 

recorded at day7in the experimental group 

and the lowest mean values at day 1in the 

control group  Figure (15).  

Blood vessel count 

   The results revealed that the highest mean 

values of blood vessels number  was counted  

for both groups at day 3. The lowest values   

for the mean was recorded for control group 

in day 1 and for experimental group was at 

day 7  Figure (16). 

 

Table (1): Descriptive statistics of wound contraction in (cm) for all groups in each healing period 

days 
 

N Minimum Maximum Mean SE SD P-value 

Day1 Control 6 3.94 5.00 4.4883 .16276 0.39867 0.217* 

 Exp. 6 2.62 4.58 3.9083 .28293 0.69303 

Day3 Control 6 3.95 4.99 4.223 .1655 0.4038 0.003** 

 Exp. 6 2.88 3.90 3.521 0.201 0.492 

Day7 Control 6 1.84 8.40 4.1450 .93319 2.28583 0.204* 

 Exp. 6 1.98 2.97 2.6017 .14750 0.36130 

*P>0.05 NS       
**P<0.05 S                                                               

***p<0.01 HS 
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Figure (14): Comparison of the mean of inflammatory cells account of all groups for each healing 

period 

  

 
Figure (15): Comparison of the mean of epithelial thickness parameters of all groups at each healing 

period 
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Figure (16): Comparison of the mean of blood vessels account of all groups at each healing period 

 Discussion 

   Wound is the loss of the cellular and 

anatomic continuity of  the living tissue 

produced by electrical, chemical, physical or 

microbial stimuli  to the tissue [10]. 

   Healing process is a complex event that 

involves inflammation, reepithelization, 

blood vessels formation, granulation tissue 

deposition, and finally deposition of 

interstitial matrix, beside work of many cell 

types, such as fibroblasts , keratinocytes, 

endothelial cells, and inflammatory cells.  

[9,11]. Since long times, human used herbs  

to accelerate the wound-healing process [12]. 

Herbal treatment are presently used all 

around the world because of its effective and 

safe characteristics. Cinnamon Zeylanicum is 

a fuctional herb which has many therapeutic  

properties [13]. Since goal of the  healing 

process is to promote fast wound closure and 

promote  recovery of functional properties, 

hence the current study was designed to 

evaluate  outcome  of  the essential oil of  CZ  

 

 

on wound  model in rats based on certain   

parameters: wound contraction, inflammatory 

cell count , blood vessels count, histologic 

features. 

   Rats supply an extraaodinary model for the 

healing process by permitting the 

standarization of the size,  type, depth, and 

shape of the wound. Among rodents, rat skin 

is most structurally similar to human skin 

model [14] .Rats have mostly  used in the 

observation  of wound healing  in the skin 

and the effectiveness of many  treatment 

modules. This specific animal type have been  

selected for its, low cost, small size and 

availability [15].  

Wound contraction  

   Wound contraction can be defined as the 

movement of the edges of the wound toward 

the center to close it. Contraction can precede 

the stage of maturation. The lateral migration 

and the proliferation of the keratinocytes 

occurs toward the area of damage [16].In this 

study mean values of wound contraction 
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decreased with time in studied groups and 

lowest values were detected in experimental 

side as a compared to the control side in 

agreement with Farahpour and Habibi,2012 

[3] who found that local CZ application 

reduces wound size , accelerates healing and 

can minimize the probable wound 

complications.  

Histological and histomorphometrical 

evaluation  

   Microscopically, the orientation of collagen 

fibers, its variable pattern, different  amount 

of mature and early collagen, and the absence 

or presence of inflammatory cells and the  

amount of granulation tissue was based on 

this histological parameters current healing 

state of the wound may  be identified[17]. 

   Results of this study  showed a noticeable 

increase in the inflammatory cells numbers 

that penetrate into the wound area after CZ 

application at days1 as  compared to control 

group, where as at days 3  higher count was 

noticed for control group than other and this 

result in agreement with Vetala et 

al.,2013[18]who evaluated the  effect of  

type-A procyanidine polyphenols  extracted 

from Cinnamomum zeylanicum bark in rats 

and he stated that it has anti-arthritic and 

anti-inflammatory properties in animal 

models. 

   After 7days inflammatory cell mean values 

decreased in agreement with Kamil,2018[19] 

who studied effect of herbes (sage oil and  

myrrh)on  rabbet skin wound healing process 

and indicated their an anti-inflammatory 

effect by decreasing the inflammatory cells 

count with time. on the first few days of the 

healing the process of re-epithelialization is 

essential for producing a barrier in between 

the inner and the outer environment toenable 

an undisturbed continuation of the developed 

repair processes [20].The present study 

showed that re-epithelialization for control 

and experimental groups recorded a highest 

mean value at day 7. The re-epithelialization 

process progressesion could be attributed to 

increased proliferation in the epidermal cells 

with an increased angiogenesis. This agrees 

with Kumar  ,2019[21] who used polyherbal 

carbopol-940 gels for excision wound model   

in rats and  found that  it  accelerated 

epithelialization  as compared to control 

group animals, also agreed with Muhammad 

,2014 [22] who studied  the outcome  of 

curcumin topical application in  skin wound 

healing in rabbits model and found that at 

day 7 ,treated group significantly differ from 

other groups which had highest mean value 

of epithelial thickness. 

    The phase of proliferative on wound 

healing process is very metabolic with raised 

nutrients demand and oxygen so the 

reproduction of blood vessels is highly 

important [23]. Neovascularization is an 

important event that takes place in the second 

stage of the healing process. Restriction of 

the flow of the  blood to the wound area 

caused  disruption  in the repair process, 

involving decline anabolic activity, 

weakened cell defenses and local immune, 

protein malnutrition, shortage of growth 

factors and  oxidative stress. Angiogenesis is 

important determinant in the repair process, 

which enables nutrient and oxygen arrival to 
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the wound site and the reepithelialization and 

facilitate the collagen synthesis [24]. 

    Results obtained in this study showed that 

highest mean values of blood vessels count 

detected at day 3 in experimental  groups the 

lowest values were at day 7 in control group 

in agreement with Kamil,2108[19] who 

reported that the mean values of blood 

vessels  recorded a highest count after CZ 

application  at day 3, and at day 7 for the 

other group. The lowest values for the mean 

recorded for both groups after 24 hours. 

Conclusions  

   The present study concluded that using 

local CZ essential oil is effective in 

accelerating  cutaneous wound healing. 
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