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INTRODUCTION 

he oral mucosa of rats is comparable to that of 
humans as it consists of overlying epithelium and 

underlying connective tissues. Depending on the 
environmental conditions that most animals live in and the 
way they obtain their diet, which makes them vulnerable to 
many infections and diseases. Therefore, exposure to injury 
may be caused by trauma, insect bites, burn, or any sharp 
instrument, which can result in serious clinical problems. 
However, all animals have means of defense mechanism 
against invasion by microorganisms in various parts of 
their body such as mucus membranes that act as effective 
physical barriers lining the mouth, nose, and eyelids. 
Typically, the mucous membranes are coated with 
secretions that fight microorganisms. For example, the 
mucous membranes line the oral cavity covered with saliva 

which contains many enzymes, acids, antioxidants, and 
antibacterial factors (1). In rats, the oral cavity is covered 
by variably orthokeratinized squamous epithelium like 
buccal, palatine, and labial mucosa. Diet and frequency of 
consumption affect the keratin layer's thickness. Stronger 
collagen and elastin fibers that adhere to the underlying 
muscle are found in the lamina propria of the buccal and 
labial mucosae (2). Trauma causes serious events that may 
change the nature of mucosa, thus scar formation, in which 
fibroblast and other formative cells form new connective 
tissue (3). The ulcer can be characterized as primary 
discontinuity of mucosa/skin due to a stability impairment 
within its microstructure and experiences a complex 
process of wound healing (4). Healing is a potent, complex, 
multicellular function that involves the interaction of the 
extracellular matrix (ECM), cytokines, blood cells, and 
growth factors. Growth factors are proteins that trigger and 
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 The lack of effective treatment for oral mucosal ulcers has motivated clinicians to search for 

other therapeutic techniques to improve oral ulcer healing. Applying fenugreek to an ulcer 

triggers the release of its anti-inflammatory components, that might reduce any superfluous 

inflammatory processes and accelerate wound healing. The aim of this study was to 

investigate the effect of fenugreek leaf oil on the ulcer associated with the expression of 

epidermal growth factor receptor (EGFR). A total of 24 adult male rats weighing between 

350 and 450 grams and 4-6 months of age were used in this study. The experimental design 

included: the normal group (no ulcer), the control group (12 ulcers left without treatment 

to the right), and the study group (12 ulcers on the left side were healed using fenugreek 

oil). All rats were sacrificed on the 3rd and 7th days of the experimental study, healing 

durations, and biological samples were prepared for histological and 

immunohistochemistry analysis of EGFR. The current study exhibited that the EGFR 

expression increased in ulcer sites treated with fenugreek after 3 days of ulceration with 

significant differences in comparison with other groups. In conclusion, fenugreek oil was 

efficient in promoting ulcer healing by enhancing epithelization. Moreover, the positive 

localization of EGFR increased in the study groups treated with fenugreek oil indicating its 

potential activity in accelerating the healing process. 
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excite cell proliferation through their activation, 
consequently, they have a role in angiogenesis, mitogenesis, 
and accelerating the healing process (5). The healing 
process starts with the inflammatory phase involves 
homeostasis and inflammation. When mucosa is injured, 
the first cells that respond and arrive at the injury site 
within 12 hours are the neutrophils, which could constitute 
about 50% of all cells within the injury site after a few hours 
of wounding (6–8). After 24 hours the neutrophils reach 
their maximum concentration, and their infiltration will 
reduce (9).  

The formation of new epithelium, blood vessels, 
granulation tissues, and collagen fibers, is the essential 
process of the proliferative phase. Within 24-48 h, the 
keratinocytes move from the edges into the wound, due to 
the loss of hemi-desmosomal assembly of the epithelial 
cells and move unto they could find their matching cells. Up 
to this end, it could be said that the re-epithelialization 
begins from the injury edge (10). Thereafter, the 
contraction phase takes place, which is the final phase of 
wound healing process, where the wound edges are 
connected again and the distance between these edges is 
closed. After the wound edges are closed, the wound 
surface is reduced, and the wound closure is fastened. As 
the collagen fibers and fibroblasts being regulated and 
deposited, the unarranged collagen matrix transforms into 
a highly organized collagen matrix, where their structure 
becomes almost similar to that of native tissues. At a further 
stage of the remodeling phase, the macrophages and 
fibroblasts numbers decrease due to the ends of apoptosis 
and angiogenesis (11). Medicinal plants can be utilized as 
an initial therapy for injuries, wounds, irritation, and 
wounds from surgical procedure due to their abundant 
mineral and vitamin content. For instance, fenugreek leaf 
oil is rich in phosphorus, iron, carotene, calcium, riboflavin, 
thiamine, and arachidonic acid. The constituents present in 
medicinal plants can facilitate expedited recovery and 
enhance the regeneration of tissues at the site of injury. 
(12). Fenugreek leaves contain linoleic acid, which serves 
as a precursor to arachidonic acid and plays a crucial role in 
the sequence of the inflammatory process. These 
substances accelerate the inflammatory process by 
functioning as mediators of inflammation (13). 

However, the epidermal growth factor receptor 
“transmembrane tyrosine kinase receptor” is one of the 
crucial growth factors that have a significant role in wound 
healing (14). The binding of ligands, such as EGF to receptor 
activates and stimulates intracellular signaling cascades 
that control various cellular responses, such as DNA 
synthesis and cell proliferation, differentiation, migration, 
adhesion, angiogenesis, inhibition of apoptosis, and 
survival (15–17). Epidermal growth factor receptors have 
demonstrated expression on vascular endothelial cells, 
keratinocytes, and normal skin fibroblasts (18). The 
staining of EGFR can be observed in the cell membrane and 
cytoplasm of keratinocytes as well (19). In addition, the 
EGFR motivates the proliferation of epithelium after injury 
and accelerates wound closure (20–22). 

Extensive research has focused on wound care, 
including exploring novel therapy approaches and 
advancements in the treatment of both acute and chronic 
wounds. These advancements include the utilization of 
herbal remedies to enhance healing and minimize the 
adverse effects of medications. Fenugreek has many 
potential benefits that can be utilized in the wound healing 
process; however, this field needs to be more investigated 
and applied to various wound sites and different possible 
tissues. The aim of this study was to investigate the effect of 
fenugreek leaf oil on ulcer healing associated with the 
expression of epidermal growth factor receptor (EGFR). 

MATERIALS AND METHODS 

Ethical Statement 

All procedures used in this study were approved by the 
local Scientific Research Committee of the College of 
Dentistry, University of Baghdad for ethical principles of 
animal experimentation guidelines on the care and use of 
animals in research of animal welfare (Approval Number: 
879, dated 3-12-2023). 

Animals 

From October 2023 to January 2024, twenty-four 
Wister albino male rats of 350-450 g weight, and 2-3 
months of age. The animals were housed in the Veterinary 
clinic in Al-Najaf City and cared out in accordance with 
Baghdad University for ethical standards of animal 
investigation. The animals were kept in polycarbonate 
cages on a layer of wood shavings, in groups of four per 
cage, under standard laboratory control conditions at room 
temperature, fed with a standard rat chow pellet diet, and 
free access to tap water. 

Experimental Design 

The animals were randomly divided into three groups: 
the normal group, the control group, and the study group. 
All animals were subjected to traumatic ulcers of 5 mm 
diameter, and 1 mm depth by using a round diamond bur 
size 1mm on the right and left buccal mucosa for each rat. 
The experimental design was partitioned in the following 
manner: normal group (24 specimens of normal tissue) in 
which absence of ulcer initiation or treatment, control 
group (24 ulcers, on the right side): ulcers were irrigated 
with normal saline and left without treatment for 
spontaneous healing, and study group (24 ulcers, on the left 
side): was treated once daily with fenugreek oil. 

The Surgical Procedure 

Every animal was weighed in order to determine the 
precise amount of general anesthetic that would be 
administered. In a well-sterile environment, general 
anesthesia was administered by injecting a combination of 
50 mg/kg ketamine with 5 mg/kg xylazine into the 
peritoneal cavity in the bottom abdomen region, after being 
sterilized using a 70% alcohol solution (23). Mucosal ulcer 
induction was done by utilizing a round diamond bur (24) 
of 5mm diameter, and 1mm in depth (25) to the right and 
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left buccal mucosa of each rat, (Figure 1 A). Daily local 
application of 10 µL of fenugreek oil by micropipette on the 
study group and the control groups were rinsed with 
distilled water (6) (Figure 1 B). 

 
 
 
 
 
 
 
 
 
 
 
Animals were sacrificed according to the healing 

durations of 3 and 7 days, with a total of twelve animals for 
each duration. The rats were euthanized by administering 
an excessive amount of an anesthetic solution. (26). 
Thereafter, the wound region was dissected 
perpendicularly by utilizing a surgical scalpel (no. 15) to 
remove a 5 mm slice outside borders of the wound (25). The 
dissected samples were then inserted in 10% freshly 
prepared formalin (27), for histological and 
immunohistochemical localization of epidermal growth 
factor receptor expression. 

Immunohistochemical Staining for EGFR Detection 

The staining procedure was decided depending on the 
manufacturer's data sheets. Tissue sections (4 μm thick) 
were cut, stretched in hot water (45°C), and mounted on 
positive charge slides. De-paraffinization was performed by 
heating at 65°C for 30 min and immersing in xylene for 5 
min twice. Slides were rehydrated sequentially in absolute 
alcohol, 90%, 80%, and 70%, followed by distilled water (5 
min each). Antigen retrieval involved immersing slides in 
Tris-EDTA (pH 9) at 99°C for 30 min, then cooling for 15 
min. Slides were washed with phosphate-buffered saline 
(PBS, pH 7.4) and treated with hydrogen peroxide to block 
peroxidase activity, followed by incubation with primary 
antibody (EGFR, 1:50) overnight at 37°C in a humid 
chamber. After washing, a mouse linker was applied for 10 
minutes, followed by a secondary antibody (horseradish 
peroxidase) for 30 min at 37°C. Diaminobenzidine (DAB) 
was added as a chromogen for 5 minutes, followed by 
rinsing. Counterstaining with Myer’s hematoxylin was 
performed for 1–2 min, and slides were rinsed and 
dehydrated in graded alcohols, cleared in xylene, and 
mounted with DPX. Slides were allowed to dry for 30 min 
before analysis. 

Immunohistochemical Analysis 

Each tissue section contained two major areas: the layer 
of epithelium and the lamina propria. At power 40× by 
using a light microscope, 5 areas from the epithelium region 
and 5 areas from connective tissue were selected for each 
tissue section, these areas were recorded via a digital 
camera that is linked to the microscope lens. Thereafter, the 
images were stored on the computer for analysis. The 

calculations of staining results were accomplished by 
performing. The Aperio positive pixel count algorithms 
application is part of the Aperio Image Scope software 
v12.4.6.5003, developed by Aperio Knowledges Inc, USA. 
Weak positive numbers were neglected because it was 
represented as a reflection at the back of the image (28–32). 
The expression of EGFR protein was summarized into the 
four-range index: 0; no staining, 1 +; less than 25% positive 
cells for weak staining, 2 +; 26-50% positive cells for 
moderate staining, 3+; higher than 50% positive cells for 
strong staining (33). The intensity of EGFR expression in 
cell membranes was assorted on a four-scale index as 
follows: 0 (no staining or staining < 10% of epithelial cells), 
1 (weak staining, ≤ 10%), 2 (moderate staining, >10%), and 
3 (intense staining, >10%). For statistics investigation, 
these types were separated into two groups, 0 (negative; 
absent or weak staining 0, 1) and 1 (positive; moderate and 
intense 2, 3) therefore intensity of EGFR can be categorized 
into, score 0, <10% of epithelial cells and score 1, >10% of 
epithelial cells (34,35). 

Statistical Analysis 

After collecting the staining results from the 
immunohistochemical sections and applying the scoring 
index. The experimental data were analyzed using the 
Statistical Package for Social Sciences (SPSS) software v26 
and MS Office Excel 2019. The details of the participants 
were only associated with their respective serial numbers, 
and the acquired data was managed on a regular basis. The 
data was quantified using statistical measures such as the 
mean, standard deviation, standard error, and minimum 
and maximum values.  Independent t-test (for normally 
distributed data) and Mann-Whitney U test (for non-
normally distributed data) were used alternatively to 
assess the difference between 2 independent continuous 
variables.  Paired t-test (for normally distributed data) and 
Wilcoxon signed ranks test (for non-normally distributed 
data) test were used alternatively used to assess the 
difference between 2 related continuous variables. A 
significant level of 0.05 or lower, with a confidence level of 
95%, proved significant. 

RESULTS 

Histological Results 

The normal tissue segment was observed by a 
microphotograph that revealed keratinized epithelium, 
fibroblasts, and collagen fibers in lamina propria, (Figure 
2). On the 3rd day of the control group, the wound area 
displays migrating epithelial cells at wound edges, and 
inflammatory cell infiltration (Figure 3 a). The ulcer site of 
the study group shows the epithelial bridge at the surface, 
lamina propria shows blood vessels (BV) (Figure 3 b). A 
view of the 7th day of the control group showed newly 
formed epithelium sealing the wound surface (Figure 4 a). 
A view of the ulcer site of the study group showed thickened 
newly formed epithelium. Lamina propria, shows 
remodeling collagen fibers, fibroblasts, and numerous 
blood vessels, (Figure 4 b). 

A B 

Figure 1. (A) Ulcer induction, (B)Oil application 
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Immunohistochemical results of EGFR 

Normal group: weak positive expression of EGFR was 
noticed at the basal layer in a few epithelial cells, and 
fibroblast cells of the lamina propria, (Figure 5). The 
statistical results showed that there are significant 
differences between normal and experimental groups 
(control and study groups) in which, the normal group 
exhibits the most minimal average values in terms of both 
percentage and intensity of the epithelium and lamina 
propria of the healing periods (Tables 1-3 and Figure 8). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The duration comparison between groups illustrated in 

(Table 3) showed significant differences between the 
normal and control groups in epithelium with a P value 
(0.001) on the 3rd day and a P value (0.000) on the 7th day. 
Also, there was significant differences between normal and 
study groups with P value (0.000) in the 3rd day and P value 
(0.050) in 7th day. Based on these results, the normal group 
has the lowest mean value of positivity in the epithelium. In 
the lamina propria, there were significant differences 
between normal and control groups with a P value (0.000) 
on the 3rd and 7th day. Also, there were significant 
differences with the P value (0.000) on the 3rd day and the 
P value (0.021) on the 7th day between normal and study 
groups, consequently, the normal group exhibited the 
lowest average positive reaction in the lamina propria. 

On the 3-day period, the control group presented 
moderate positive EGFR expression in epithelium at 
suprabasal and basal cell layers, (Figure 6-a). The 
microphotograph of the study group displayed strong 
positive expression in epithelium specifically at the basal 
and suprabasal cell layers, while in lamina propria, positive 
expression was seen by fibroblasts and endothelial cells, 
(Figure 6-b). The mean difference of normal and 
experimental groups showed the maximum mean values of 
EGFR on the third day of the study group in epithelium and 
lamina propria respectively. (Tables 1, 2) and (Figure 8). 
This means there were significant variances on the third 
day between the control and study groups with P values 
(0.001 and 0.002) in percentage and intensity respectively 
(Table 4). 

During the 7-day period, the positive 
immunohistochemical localization of EGFR in the control 

Figure 2. View shows keratinized stratified 
squamous epithelium (EP) and fibrous 
connective tissue (CT). H&E in 20× 

Figure 3. (a) View of the control group shows 
epithelium (EP), and inflammatory cells (IF). 
H&E in x20. (b) A view of the study group 
shows the epithelium (EP), and blood vessels 
(BV), on the third day. H&E in 20× 

b 

a 

Figure 4. (a) View of the control group 
shows new epithelium (EP), and connective 
tissue (CT). H&E in x20. (B) View of the study 
group shows epithelium (EP), fibroblasts 
(FB), collagen fibers (C), and blood vassels 
(BV), on the seventh day. H&E in 20× 

a 

b 

Figure 5. Immunohistochemical localization of EGFR 
expression of EGFR at fibroblasts (FB), basal layer (BL) in 
normal group at 40× 
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group was noticed in basal and suprabasal epithelial layers, 
(Figure 7-a). Tissue section of study group displayed 
moderate reaction in basal layer, and endothelial cells of 
lamina propria, (Figure 7-b). The statistical results showed 
significant variances among the experimental groups on the 
seventh day duration, with a P value (0.000) in which the 
control group had a higher mean value of EGFR than the 
study group in percentage and intensity of epithelium and 
the lamina propria. (Tables 1, 2, 4) and (Figure 8). The 
statistical results in (Table 3) showed significant 

differences between the 3rd and 7th day in the control and 
the study groups with a P value of (0.019) and (0.002), 
respectively, in percentage and intensity in the epithelium. 
Significant differences were recorded between the 3rd and 
7th day in study groups with a P value of (0.000) in lamina 
propria. There were non-significant differences between 
the 3rd and 7th day in the control groups, where the P 
values were (0.158) and (0.854) in NP% and IP%, 
respectively, in lamina propria.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Statistical mean values of EGFR regarding epithelium 
 

Day Group Sub-group NO. Mean S.D. S.E. Minimum Maximum 
Day 0 Normal NP% 12 25.42 7.48 2.16 15.67 35.32 
  IP% 12 17.91 4.88 1.41 11.55 25.49 
Day 3 Control NP% 12 42.43 11.32 3.27 27.78 60.97 
  IP% 12 34.29 12.65 3.65 12.64 56.94 
 Study NP% 12 60.58 7.45 2.15 53.4 80.39 
  IP% 12 49.68 8.17 2.36 41.95 71.99 
Day 7 Control NP% 12 56.01 4.78 1.38 47.36 63.98 
  IP% 12 48.18 5.94 1.71 39.03 60.57 
 Study NP% 12 31.67 5.96 1.72 23.24 42.15 
  IP% 12 24.77 4.03 1.16 17.97 31.85 
Percentage NP%, Intensity IP% 

 
 

Figure 6. Immunohistochemical localization of of EGFR at day 3  in suprabasal layer (SBL), basal layer (BL), fibroblast 
(FB), and endothelial cells (EN) (a-control group: positive expression, and b-study group: strong reactivity) at 40× 

a b 

a b 

Figure 7. Immunohistochemical localization of EGFR positive expression at day 7 in suprabasal layer (SBL), basal (BL), 
and endothelial cells (EN), (a-control group, and b-study group) at 40× 
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Table 2. Statistical mean values of EGFR regarding lamina propria 

Day Group Sub-group NO. Mean S.D. S.E. Minimum Maximum 
Day 0 Normal NP% 12 17.34 2.01 0.58 13.32 20.97 
  IP% 12 10.86 2.44 0.7 7.23 16.96 
Day 3 Control NP% 12 34.74 4.44 1.28 27.76 42.36 
  IP% 12 28.1 5.96 1.72 17.14 36.84 
 Study NP% 12 53.04 14.21 4.1 32.18 75.31 
  IP% 12 46.68 14.35 4.14 26.78 70.7 
Day 7 Control NP% 12 38.07 6 1.73 29.93 48.49 
  IP% 12 27.6 5.62 1.62 1.69 38.66 
 Study NP% 12 22.6 6.63 1.91 11.33 36.52 
  IP% 12 15.35 5.51 1.59 9.11 28.1 

Percentage NP%, Intensity IP% 

 
 
 

Table 3. Duration comparison regarding EGFR expression 

     Comparison 
EGFR  Group Duration Subgroup  T-test P-value 
Epithelium Normal/Control Between 0 and 3 days NP%  -3.175 0.001*1 
   IP%  -4.187 0.001*2 
 Normal/Control Between 0 and 7 days NP%  -4.157 0.000*1 
   IP%  -13.651 0.000*2 
 Normal/Study Between 0 and 3 days NP%  -4.157 0.000*1 
   IP%  -4.157 0.000*1 
 Normal/Study Between 0 and 7 days NP%  -1.963 0.050*1 
   IP%  -3.759 0.001*2 
 Control Between 3 and 7 days NP%  -2.353 0.019*4 
   IP%  -3.023 0.012*3 
 Study Between 3 and 7 days NP%  3.059 0.002*4 
   IP%  3.059 0.002*4 
Lamina Normal/Control Between 0 and 3 days NP%  -4.157 0.000*1 
   IP%  -9.272 0.000*2 
 Normal/Control Between 0 and 7 days NP%  -11.355 0.000*2 
   IP%  -9.464 0.000*2 
 Normal/Study Between 0 and 3 days NP%  -8.62 0.000*2 
   IP%  -8.525 0.000*2 
 Normal/Study Between 0 and 7 days NP%  -2.63 0.021*2 
   IP%  -2.578 0.021*2 
 Control Between 3 and 7 days NP%  -1.412 0.1584 
   IP%  0.188 0.8543 
 Study Between 3 and 7 days NP%  6.234 0.000*3 
   IP%  6.765 0.000*3 
*Significant result. 1Mann-Whitney U test. 2Independent t-test. 3 Wilcoxon signed ranks test. 4Paired t test. Percentage NP%, Intensity IP%. 

 
 

Table 4. Group comparison regarding EGFR expression 

    Group comparison 
EGFR  Duration Subgroup  T-test P-value 
Epithelium 3 days NP%  -3.406 0.001*1 
  IP%  -3.06 0.002*1 
 7 days NP%  4.157 0.000*1 
  IP%  11.308 0.000*2 
Lamina 3 days NP%  -3.032 0.002*1 
  IP%  -4.142 0.001*2 
 7 days NP%  5.996 0.000*2 
  IP%  5.394 0.000*2 
Significant result. 1Mann-Whitney U test. 2Independent t-test. 3 Wilcoxon signed ranks test. 4Paired t test. Percentage NP%, Intensity IP%. 

 

DISCUSSION 

The histological observation allowed both the 
quantitative and the qualitative evaluation of the structures 
of the tissue which is considered a powerful tool for the 
assessment of the process of healing (36). The 
microscopical examination of tissue sections at ulcer sites 
of the current study revealed newly formed epithelium 
sealing the wound surface in the group treated with 

fenugreek oil on the 3rd day, which was attributed to the 
anti-bacterial anti-oxidant and anti-inflammatory effects 
that decreased the time required for the healing process by 
avoiding infection and accelerating the inflammatory 
process as reported by previous studies (6, 37,38), also full 
re-epithelialization as complete epidermal regeneration, 
presumably achieved through antioxidant activities of the 
plant (39). Results of a study conducted by Cavalcante et al., 
(40) showed remodeled connective tissue sometimes with 



Iraqi J. Vet. Med. 2024, Vol. 48(2):72-80  78 

OMRAN AND GHANI 

a discreet inflammatory infiltrate and sometimes with the 
absence of inflammation almost compatible with the results 
of this investigation. 

Growth factors are dynamic regulators for numerous 
cellular mechanisms. They act as signaling molecules 
among the cells. Moreover, they bind to specific receptors 
on the surface of the targeted cell (41). The EGF family of 
growth factors are the best-considered growth factors in 
wound repair. The essential members associated with 
wound healing include EGF, TGF-α, and EGF-HB (42). 
Epidermal growth factor (EGF) receptors participate in 
mucosal wound repairing through activation, proliferation, 
and migration of keratinocytes, endothelial cells, and 
fibroblasts and simplifies epithelial regeneration (43). 
Activation of the EGFR has an essential role due to the 
increasing epithelial cell proliferation and migration, thus, 
promoting re-epithelialization of acute wounds (44–46). 
The rats were chosen as animal models for the 
experimental procedures. Because the morphology and 
physiology of their oral apparatus and their similarity to the 
oral mucosa of humans besides, due to their low cost and 
small body size, which make them easy to handle and care, 
and they can also be investigated in collective numbers 
(47). 

In the present study, the lowest mean value of positive 
expression was recorded in the normal group in the basal 
layer, which showed weak positive expression at the cell 
membrane and cytoplasm of keratinocytes of normal 
tissues, this could be due to that those cells are in their 
arresting phase and undergo minor proliferation in line 
with results matched with previous studies (19,48) in 
which, normal epithelium showed mainly negative 
expression of EGFR in epithelial layers with weak positive 
reaction at spinosum layer in some regions. In the current 
study, the lamina propria showed a few of positive cells 
expressed with weak intensity in the extracellular matrix. 
Thus, having lower mean value, this result agrees with Le 
and Gerber (18) who demonstrated the positive expression 
noticed by vascular endothelial cells, keratinocytes, and 
fibroblasts. 

Regarding experimental groups, after 3 days duration, 
the EGFR expression presented highest mean value of 
percentage and intensity in basal and parabasal layers of 
epithelium with significant difference between study and 
control groups of the same duration. However, the mean 
values decreased after 7 days of treatment and it was 
limited to basal layer cells. Based on previous studies 
(48,49), the positive expression of EGFR was detected at the 
early stage of wound repair and became considerable in all 
epithelial cell layers. However positive expression was 
constrained mostly to cells in basal and most superficial 
layers of epithelial cells from day 5 and forward, which 
makes a proposal that the receptor has an important effect 
in cell growth and wound healing, which complies with 
current study. Epithelialization is a critical stage of wound 
healing, during which keratinocytes undergo rapid cell 
division and movement to generate a fresh protective layer 
that covers the wound site (50). Moreover, the 
investigational groups at 3rd display the presence of an 

abundance of fresh collagen fibers accompanied by a 
significant number of blood vessels and actively growing 
granulation tissue, as stated by previous studies (51,52). 

However, in lamina propria, the EGFR expression was 
observed at day 3 in fibroblast cells in both control and 
study groups. The EGFR positive expression of study groups 
showed the maximum average values of percentage 
compared to the control group. Afterward, the expression 
of EGFR was restricted. The lower mean value of positive 
expression of EGFR was noted in study group with a 
significant variance compared to control group on the 
seventh day duration. The result matched with Abed and Al-
Ghaban (53). The matrix deposition by fibroblast cells 
improved by EGFR presence and wound closure due to 
increasing the expression of matrix metalloproteinases on 
fibroblasts and enhancing their activity (54,55). 

According to the results of the current study, it is 
proposed that the epithelial cells contribute in all phases of 
regeneration in the process of new epithelium formation 
through cell signaling, thus the epithelial cells post-injury 
adapted to divide mainly in basal and suprabasal layers and 
therefore terminal differentiation hadn’t occurred until day 
7. The existence of activated EGFR in the epithelium played 
a significant role in wound healing and cell growth. 

It is concluded that fenugreek was effective in 
accelerating the healing process. The expression of EGFR 
was increased by mucosal cells specifically in epithelial 
cells in study groups treated with fenugreek oil referred to 
its significant role in the healing process, due to oil 
containing bioactive components that accelerate the 
process of repair. 
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  بزيت المعالج للفئران الشدقي المخاطي الغشاء في البشرة نمو  عامل لمستقبل الكيميائي النسيجي المناعي التوطين

 الحلبة  أوراق
 

 الغني عبد جميل  بان ، عمران علاء سارة

 

 العراق  بغداد،  بغداد،  جامعة الأسنان،  طب كلية الفم،  تشخيص علوم قسم 
 

 الخلاصة

  يقلل  قد  مما  للالتهابات،  المضادة  مكوناتها  إطلاق  إلى  القرحة  على  الحلبة  تطبيق  يؤدي.  الفم   قرحة  شفاء  لتحسين  أخرى  علاجية  تقنيات  عن  للبحث  الأطباء  حفز  قد  للفم  المخاطي  الغشاء  لقرحة  فعال  علاج  وجود  عدم  إن

  الدراسة   هذه  في  تم(.  EGFR)  البشرة   نمو  عامل  مستقبل  عن  بالتعبير  المرتبطة  القرحة  على  الحلبة  أوراق  زيت  تأثير  دراسة  هو  الدراسة  هذه   من  الهدف   كان.  الجروح  شفاء   ويسرع  زائدة  التهابية  عمليات  أي  من
 والمجموعة  ،(قرحة   توجد  لا)   الطبيعية  المجموعة:  التجريبي  التصميم  شمل.  أشهر  6-4  بين  أعمارهم  وتتراوح  جراما    450و  350  بين  وزنها  يتراوح  البيضاء  ويستار  فئران  من  بالغا    ذكرا   وعشرين  أربعة استخدام

  الدراسة   من  والسابع  الثالث  اليومين  في  الفئران  بجميع  التضحية  تم(.  الحلبة  زيت  باستخدام  شفاؤها  تم  الأيسر  الجانب  في  قرحة  12)  الدراسة  ومجموعة  ،(الأيمن  الجانب  في  علاج  دون  تركت  قرحة  12)  الضابطة

  مع   التقرح  من  أيام  3  بعد  بالحلبة  المعالجة  القرحة  مواقع  في  زاد  EGFR  تعبير  أن  الحالية  الدراسة  أظهرت.  EGFR  لـ  والمناعية  النسيجية  الكيمياء  لتحليل  البيولوجية  العينات  تحضير  وتم  الشفاء،  ومدة  التجريبية،
 مجموعات  في  EGFR  لـ  الإيجابي  التوطين  زاد  ذلك،  على  علاوة.  الظهاري  النسيج  تكوين  تعزيز   طريق  عن  القرحة  شفاء   تعزيز  في  فعالا    الحلبة  زيت  كان.  الأخرى  بالمجموعات  مقارنة  معنوية  اختلافات  وجود

 .الشفاء  عملية تسريع في المحتمل نشاطه إلى  يشير مما الحلبة بزيت المعالجة  الدراسة
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