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Abstract 

Background: Wound healing is achieved by 3 processes: 

hemostasis, inflammation, proliferation, and remodeling. squalene 

is considered a natural product with some ability to influence the 

immunomodulation of macrophages where it could help the “last 

stage remodeling and wound closure” because of its anti-

inflammatory properties. Rosehip oil can shorten epithelialization 

time while decreasing the number of inflammatory cells that 

invade. 

Objective: Study the efficacy of squalene oil and rosehip oil 

separately or as a combination in the healing of facial skin 

wounds of rats histologically. 

Patients and Methods:  forty-two rats were subjected to facial 

skin wounds. 

They separated the animals into: 

A. The control group on the left side left for spontaneous 

healing without any treatment. 

B. Experimental group on the right side which were divided 

to three groups for each oil and their combination. 

Then the specimens were taken on the 3rd and 7th day after 

wounding and prepared for histological examination (H&E stain). 

Results: The greatest wound contraction was found in the 

squalane oil group on the 7th day. The histological evaluation 

showed that the control group had the greatest inflammatory cell 

count on day 3. Regarding the epithelial thickness it was found is 

where the combination group had the highest levels of epithelial 

thickness compared to the squalane oil and rosehip oil groups. As 

for blood vessel count, it was found that the greatest blood vessel 

counts in the rosehip oil group. 

Conclusion: results showed that the use of squalane oil and 

rosehip oil separately or as a combination can be beneficial for 

wound healing. 
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Introduction : 
 

Wounding is any violation of the live 

tissue integrity. Maintaining skin integrity 

and enabling effective wound healing are 

preconditions for healthy survival. 

Additionally, wound healing can be 

another challenge and burden to the 

healthcare system (1). 

The skin primarily functions as a 

protective barrier against external factors; 

however, extensive damage or loss can 

lead to severe consequences, underscoring 

the necessity of an efficient wound healing 

system to restore tissue integrity and 

functionality to prevent complications 

such as disability or fatality (2, 3). 

Healing of wounds is a complex process 

comprising regeneration and/or 

reconstruction of damaged tissue. The 

onset of the healing cascade is triggered 

by platelet-collagen interaction at the site 

of injury. This results in the accumulation 

of platelets and the production of clotting 

factors, which later on result in the 

formation of a fibrin clot at the injured 

area. Fibrin clot acts as a temporary 

framework, providing foundations for 

further healing events (4, 5). 

Overall wound healing is achieved by 3 

separate but overlapping biological 

mechanisms, including the consolidation 

of blood vessels, inflammation, cell 

division, and remodeling. This sequence 

of events is known as the wound-healing 

cascade, and if any one of these steps is 

missing, the body won't be able to repair 

the wounds (6, 7) 

Squalene is oil-type liquid that is odorless 

and colorless. Squalene was first isolated 

from shark (Squalus milshamianai and 

other squaloids) liver oil, but it was 

subsequently discovered in several plant 

extracts as well, leading to its naming (8). 

Squalane originated from nature and is one 

the major parts of polyunsaturated lipids 

found on the skin's surface; this is 

squalene in its saturated form, with the 

hydrogenation of two bonds eliminated. 

Squalane is more stable and therefore less 

likely to undergo oxidation, hence the 

reason why it is the preferred choice in 

personal care products (9). 

It was not until the late decades of the 20th 

century that the presence of squalene in 

tiny quantities in the human body was not 

known. In humans, it is the newborns that 

have the highest lipid squalene in their 

blood. On the other hand, this reserve 

drastically declines after the ages of 30 

and 40. Squalene in the human body made 

in the liver and then released into the skin 

by the sebaceous glands in large 

amounts. Squalene which is to be 

transported in the blood binds to small and 

very small-density lipoproteins (10, 11). 

Rosehip oil is applied in the 

pharmaceutical, cosmetics, and the food 

industry. The essential fatty acids linolenic 

acid, linoleic acid, and oleic acid are 

isolated from the rosehip (Rosa canina L.) 

fruit by pressing it (12). 

The anti-cancer effect is perhaps one of 

the most well-recognized health-

promoting properties of rosehip oil among 

all other therapeutic benefits. Roship oil 

has been popular recently for cosmetic use 

due to its therapeutic impact on skin 

treatments. And because of its naturally 

occurring properties and wide range of 

uses rosehip oil is no longer limited to just 

health and beauty sectors where it is used 

as a natural remedy with potential skin-

boosting and health-enhancing effects 

(13). 

 

Materials and Methods 
The research started at the Iraqi Center for 

Cancer Research and Medical Genetics. In 

this study, 42 male We utilized albino rats 

that were 200-350 grams in weight and 

roughly 4 to 6 months old. Housing the 

rats in plastic cages, they were kept at a 

temperature of 23±2 °C for a week before 

the surgical procedure. Before the 

experiment, all of the rats were examined 

by a veterinary doctor to assess their 

health and ensure that only healthy 

animals were included in the study.  

forty-two rats were subjected to facial skin 

wounds. 

The creatures were then categorized as 

follows: 

A. The control group on the left side 

followed the number of the 

experimental group and left for 
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spontaneous healing without any 

treatment. 

B. Experimental group on the right 

side. 

 

Group 1: 14 rats were subjected to a 

wound on the right side of the facial skin 

and were treated daily with 30µl of 

squalene oil. 

Group 2: 14 rats were subjected to a 

wound on the right side of the facial skin 

and were treated daily with 30µl of 

rosehip oil. 

Group 3: 14 rats were subjected to a 

wound on the right side of facial skin and 

were treated daily with 15µl of squalene 

oil and 15µl rosehip oil as a combination. 

Then each group was subdivided into 2 

subgroups according to the healing 

intervals on days 3 and 7. Preparation for 

histological investigation began with the 

collection of specimens. (H&E stain). 

Each animal received a dose of 15mg/kg 

of ketamine hydrochloride and 0.15ml/kg 

of xylazine for general anesthesia, 

administered intramuscularly. The hair on 

the right and left cheeks of each rat was 

removed using a hair removal lotion. 

Subsequently, the skin of the cheek was 

disinfected with 70% ethyl alcohol. 

An incision of full thickness of the skin 

with a length of 1.5 cm using blade no.11 

was made externally on both sides of the 

cheeks of the rats, the right side was 

treated according to the groups mentioned 

above and the left side was left for 

spontaneous healing and considered the 

control group. 

 

After 3 days of treatment, 7 rats from each 

group were sacrificed, and the remaining 

rats were sacrificed after 7 days. The rats 

were anesthetized using the same general 

anesthesia procedure mentioned earlier. 

Following the sacrifice procedure, a full-

thickness skin biopsy was performed using 

surgical scissors. The excision border 

encompassed the wounded area and 

extended to the surrounding normal skin. 

The specimens were then placed in 10% 

formaldehyde for 24 hours for processing 

and then placed inside conventional 

paraffin blocks. To prepare the samples 

for H&E staining, the paraffin-embedded 

blocks were sliced into 4μm thick pieces 

and placed on glass slides (14-16) 

 

Statistical analysis: 

The statistical analysis approaches to 

assess and evaluate the present study 

results were used as follows: 

 

1. Descriptive statistic: 

a. Mean. 

b. Standard deviation. 

c. Standard error. 

d. Numbers of the sample. 

e. Two extreme values (min. and max.) 

respondents. 

f. Graphical presentation by using line 

charts with markers. 

2. Inferential Statistics: 

a. Paired sample t-test: It was used for 

the comparison of the variables 

between the control and experimental 

groups in each duration. 

b. One-way ANOVA test: It was used to 

compare the variables among the 

different durations in control and 

experimental groups. 

c. Least Significant Difference test: It 

was used after the ANOVA test if it is 

significant to show the difference 

between two durations. 

The following levels of significance in 

the statistical evaluation were used: 

P> 0.05 Non-significant. 

0.05 >P> 

0.01 

Significant. 

P< 0.01 Highly significant. 

 

Results 
Estimation of wound contraction 

Wound closure was calculated according 

to the following formula: 

Wound closure percentage = [(D0-

Dd)/D0]*100. Where D0 is the initial 

wound diameter (1.5 cm).  Dd is the 

wound diameter on measurement day (day 

3 or day 7).  

On day 3, Wounds in the rosehip oil group 

were the largest, while those in the control 

group were the lowest. The rosehip oil 

group had the largest wound diameter on 

day 7, whereas the squalane oil group had 

the lowest, as shown in (Figure 1). 

On day 3, the groups did not vary 

significantly according to the ANOVA test 
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findings in (Table 1), but on day 7, 

significant differences were found.  

(Table 2) shows that wound diameter was 

greater significantly in the rosehip oil 

group compared to the squalane oil group 

and the combination group on day 7. 

 

Inflammatory cell parameter 

An optical microscope equipped with a 

square grid in the eyepiece was used to 

analyze tissue samples. Five random fields 

were selected under 40x magnification, 

and the number of inflammatory cells in 

each field was counted to determine the 

average count 

There were significant differences in 

inflammatory cell counts between the 

groups on day 3, while on day 7 no 

significant differences were detected as 

seen in (Table 3). 

The pairwise comparisons indicate that the 

inflammatory cell count on day 3 was 

significantly greater in the control group 

compared to the squalane oil and rosehip 

oil groups, as shown in (Figure 2).  

 

Epithelial thickness parameter 

The epithelial thickness was evaluated by 

measuring the distance between the 

topmost layer of the skin (keratin) and the 

deepest layer of the skin (basal layer of the 

epidermis) at the wound edges. The 

measurements were carried out using 

Image J computer software version 1.54. 

Kruskal-Wallis test indicated that the 

differences in epithelial thickness between 

the four groups on day 3 were highly 

significant, while on day 7 there were no 

significant differences in epithelial 

thickness, shown in (Table 4).  

A significant difference in epithelial 

thickness on day 3 was detected where the 

epithelial thickness was significantly 

greater in the combination group 

compared to the squalene oil group. The 

epithelial thickness was also significantly 

greater in the combination group 

compared to the Rosehip oil group, as 

shown in (Figure 3 &4). 

Blood vessel count 

The counting of blood vessels was 

conducted using Image J software version 

1.54 in conjunction with a light 

microscope at a magnification of x40. five 

distinct visual fields per section were 

analyzed, after which the average values 

were calculated to determine the count of 

blood vessels accurately. 

There were no significant differences in 

blood vessel count between the groups on 

day 3; while on day 7, a highly significant 

difference was detected as seen in (Table 

5). 

The blood vessel count in the rosehip oil 

group was significantly higher than that of 

the combination and control groups on day 

7 as presented in (Figure 5). 

 

Histological finding  

Three days duration 

I- Control group  

Histological pictures show numerous 

inflammatory cells with blood vessels and 

newly formed hair follicles, as seen 

in(Figure 6).  

II- Experimental group at three-day 

duration 

Squalane oil application 

The histological picture shows the 

formation of new epithelium with blood 

vessels and hair follicles, as shown in 

(Figure 7). 

Rosehip oil application 

Histological pictures show the migration 

of keratinocytes and the formation of new 

epithelium with new blood vessels and 

adipocytes, as presented in (Figure 8). 

Squalene oil and rosehip oil 

application 

Histological pictures show the thickening 

of the epithelium at the edge of the wound 

as a sign of mitotic activity; however, 

there was perfuse bleeding with numerous 

inflammatory cells and blood vessels, as 

shown in (Figure 9). 

 

Seven-day duration 

I- Control group 

Histological pictures show incomplete 

closure of wound edges and the presence 

of granulation tissue with numerous 

inflammatory cells and fibroblasts, as 

presented in (Figure 10). 

 

II- Experimental group at seven-day 

duration 

a) S

Squalane oil application 

Histological pictures show some cases 

with complete closure of the epithelium 
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and others have yet to close. There are 

also numerous new blood vessels within 

the granulation tissue, as seen in (Figure 

11). 

b) R

Rosehip oil application 

Histological pictures show the epithelial 

edges approaching each other with new 

blood vessels within the granulation tissue, 

as presented in (Figure 12). 

c) S

Squalene oil and rosehip oil 

application 

Histological pictures show that most of the 

specimens have a complete 

epithelialization closing the surface and 

newly formed connective tissue with good 

remodeling of collagen fibers and 

fibroblasts, as shown in (Figure 13). 

 

 

Discussion: 
The complex healing process is tightly 

regulated and is necessary for the 

preservation of along with other skin 

functions, form the skin's barrier. There 

are a lot of variables, both adjustable and 

not, that might affect this process (1). 

squalene can be good for tumor prevention 

(17), slowing down aging (18), and 

atherosclerotic lesions (19). squalene may 

be considered a successful natural product 

with some ability to influence the 

regulation of immune responses by 

macrophages primary cells comprising the 

innate immune system that is principally 

requested in wound healing. Its usefulness 

can be evident during the wound healing 

resolution, where it could help the “last 

stage remodeling and wound closure” 

because of its anti-inflammatory properties 

(20). 

Rosehip oil has been demonstrated to 

shorten epithelialization time and reduce 

the enhanced collagen remodeling (basket 

weave meshwork of collagen), 

angiogenesis, fibroblast proliferation, 

inflammatory cell infiltration, and 

collagenation. These factors significantly 

impacted Rosehip oil's ability to heal 

wounds and improve the appearance of 

scars (21). 

Traditionally, vitamin C has been 

attributed to healing as collage synthesis 

requires it as a co-substratum of 

hydroxylase enzymes among other 

activities. Rosehips are rich in vitamin C 

(262–213 mg/100g) on a dry weight basis 

(1, 13). 

 

a. Wound contraction 

On day 7, the greatest wound contraction 

was found in the squalene oil group, this 

may be due to its anti-inflammatory effect, 

and this agrees with a study conducted by 

Sánchez-Quesada et al (20) recently it was 

discovered that squalene oil, a natural 

substance, may regulate the healing of 

wounds by influencing the innate immune 

response of macrophages, the primary 

cells involved in the healing process. Its 

anti-inflammatory characteristics may 

make it useful in the later phases of wound 

healing, when the wound is being 

modelled and closed. 

In our study, the least wound contraction 

was found in the rosehip oil group as 

compared to the other groups, this may be 

due to the late action of rosehip oil as was 

shown in the study conducted by da Costa 

Cavalcante et al (22) where the effect of 

rosehip was mostly noticeable after the 

14th day of the experiment. 

As for the combination group, there may 

have been an anti-synergic effect of each 

oil when mixed together as a combination 

and the effect was almost similar to the 

control group. 

 

b. Inflammatory cell count 

According to the results of this study, it 

was shown that mean values of the control 

group had a greater inflammatory cell 

count than the experimental groups on day 

3, but by day 7, there was no meaningful 

difference. 

Similar results were found in a study done 

to evaluate the anti-inflammatory and 

wound-healing properties of squalene by 

Ulrikh and Smolovskaya(23) as they 

found that squalene appears in order to 

regulate inflammation by the use of pro- 

and anti-inflammatory signals, which aid 

in wound healing, reduce swelling, and 

protect tissues from damage remodeling 

after regenerating and that squalene has 

anti-inflammatory and wound healing 

effect. 
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While on day 7 the inflammatory cell 

count did not vary significantly between 

the control group and the group that 

received squalane oil which may be due to 

the continuous use of the oil at high 

concentrations.  

This coincides with a study done by 

Ulrikh and Smolovskaya (23) where they 

found that when its concentration ranges 

from 10 to 100 μM, it no longer has a 

therapeutic function and instead produces 

inflammation (above 100 μM 

concentration it becomes much more 

harmful). While they did touch on the 

topic of squalene's anti-aging benefits, 

they stressed that "the ratio risk and 

benefit effect of applying squalene in high 

concentrations is rather high, consequently 

it is not recommended for the treatment of 

skin tissue aging." 

As for the use of rosehip oil in this study, 

it was shown that the oil significantly 

reduces the inflammatory cell count by 

day 3 as compared to the control group, 

Similar results have been obtained in a 

prior study, where they examined the 

effect of rosehip oil on excisional wound 

healing and their histopathological study 

of the wound sections revealed that the 

wounds of the control group had a distinct 

denser infiltration of inflammatory cells 

compared to the rosehip group on day 2 

(21). 

It is thought that the underlying 

mechanism through which rosehip 

enhances the healing process by 

influencing the shift to macrophages of the 

M2 subtype. Inflammation is linked to M1 

macrophages, while M2 macrophages help 

repair the extracellular matrix and bring 

inflammation under control. The 

disruption of this transition may cause 

non-healing or chronic wounds (12). 

The Studies on rosehip have identified 

three significant bioactive fatty acid 

compounds: a galactolipid, linoleic acid, 

and α-linolenic acid. These compounds 

have demonstrated anti-inflammatory 

properties in research (24). 

As for the combination group, the 

combined action of both oils showed a 

slight increase of inflammatory cells over 

the rosehip oil group and a slight decrease 

compared to the squalane oil group. 

Nevertheless, still many fewer 

inflammatory cells compared to the 

control group. 

 

c. Epithelial thickness 

In our study, day 3 showed a notable 

disparity in epithelial thickness, with 

considerably thicker epithelial layers in 

the combination group compared to the 

squalene oil group and rosehip oil group. 

Indicating that the epithelialization started 

earlier in the combination group and the 

increase in epithelial thickness continued 

to day 7. 

A study was done to evaluate the effect 

effects of a topical agar-based emulgel 

scaffold loaded with squalene on the 

ability of a full-thickness burn model to 

heal wounds, they came to the conclusion 

that the squalene-loaded emulgel scaffold-

treated group appeared to show the best 

granular tissue formation rate amongst 

other controls such as negative control and 

agar gel and on 12th day studies 

confirmed that the tissue sections of the 

squalene-loaded emulgel scaffold-treated 

revealed the excellent reepithelization 

activity along with the neovascularization 

(25). 

On the other hand, another study was done 

to assess the healing of incisional surgical 

wounds in rats following the application of 

rosehip oil. and they observed that there 

were no statistical differences between 

groups at different times as far as the 

degree of re-epithelialization and the 

presence of granulation tissue (22). 

So, in our study, the effect of both oils 

combined showed promising results 

regarding re-epithelialization. 

 

d. Blood vessel count 

In our study, there was a slight increase in 

blood vessel count in the squalane oil 

group over the course of the wound 

healing process when compared to the 

control group. This agrees with a study 

done to evaluate the effect research on the 

effects of a squalene-loaded emulgel 

scaffold on the ability of a burnt rat wound 

to heal in a full-thickness burn model 

revealed that, compared to agar gels and a 

negative control, the rats treated with the 

squalene-loaded emulgel scaffold 

exhibited superior reepithelization, 
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neovascularization, and angiogenic 

response (25). 

As for rosehip oil, there was a significant 

increase in blood vessel count from day 3 

to day 7 when compared to the control 

group which agrees with a study done by 

Lei et al.(21) where they discovered that 

on day 7, wounds treated with rosehip 

showed more proliferation of fibroblasts, 

collagen formation, and angiogenesis, 

while in the control group, only a few 

capillaries were present. 

But unlike the skin, there are several types 

of wounds that can heal very fast and 

without or barely noticeable scars. As a 

starting point, we have prenatal skin 

damage. It is well-documented that early 

foetal skin has a scarless healing 

phenotype, which includes less 

inflammation and fibrosis. Within the 

mouth, on the oral mucosa, there is 

another kind of lesion that heals quickly 

with little scarring. This area is well-

known for its ability to heal quickly and, 

similar to embryonic skin, to have low 

inflammation. Alternatively, in contrast to 

typical adult skin wounds, lesions that heal 

entirely during pregnancy or in the mouth 

have less angiogenesis. Inflammation, 

capillary development, and the 

establishment of a capillary network are 

all reduced in wounds that heal more 

quickly and with fewer scars (26). 

 

Conclusions: 
- Results obtained in this study showed 

that the topical application of squalane oil 

increased wound contraction over time 

compared to the control groups while the 

rosehip oil needed more time to show its 

effect on wound contraction. 

-On the third day, the control group had a 

much greater inflammatory cell count than 

the experimental groups. By the seventh 

day, however, no such distinction was 

apparent. 

-Histomorphometric assessment of 

epithelial thickness showed a significant 

difference on day 3 was detected where 

the epithelial thickness was significantly 

greater in the combination group 

compared to the squalene oil group and 

rosehip oil group indicating there was a 

synergic effect between the two oils. 

While on day 7, there was no significant 

difference between groups. 

-Results for blood vessel count showed 

that the highest value was recorded for the 

combination group on day 3, while on day 

7, the highest value was recorded for the 

rosehip oil group. As for the control 

group, there was no significant increase in 

blood vessel count over time. 

 

 

 
Figure 1: Mean wound diameter values on days 3 and 7. 
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Figure 2: Mean inflammatory cell count for each group and healing period. 

 

 

 

 
Figure 3: Median epithelial thickness scores on day 3. 
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Figure 4: Mean epithelial thickness scores for each group on day 7. 

 

 

 

 
Figure 5: Median values of blood vessel count for each group and healing period. 
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Figure 6: histological picture at the wound edge that shows the migration of keratinocytes (K) and the 

new hair follicle (HF.) 

 

 
 

Figure 7: histological picture at the wound edge that shows the formation of new epithelium (NE), the 

migration of keratinocytes (K), and new blood vessel (BV). 
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Figure 8: histological picture at wound edge that shows the migration of keratinocytes(K) and new 

blood vessels (BV). 

 

 
 

 

Figure 9: histological picture at the wound edge that shows the formation of new epithelium (NE), 

granulation tissue (GT), and blood vessels (BV). 
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Figure 10: histological picture of the wound that shows the new epithelium (NE), granulation tissue 

(GT) and adipocytes (A). 

 

 
 

 

Figure 11: histological picture of the wound at low power that shows complete closure of the epithelial 

bridge (NE) and the granulation tissue (GT). 
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Figure 12: histological picture of the wound showing the new epithelium (NE) covering the 

granulation tissue (GT) 

 

 
 

 

Figure 13: Histological picture of the wound showing the complete epithelialization (NE) covering the 

granulation tissue (GT) and new blood vessels (BV). 
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Table 1: Comparison of wound diameter across groups for each healing period 

 

Variable 

Group comparison 

F p-value 

Day 3 1.46 0.247 

Day 7 6.135 0.004 

 

Table 2: Pairwise comparisons for wound diameter values on day 7. 

 

Pairwise comparison Mean difference p-value* 

Control-squalane oil 0.1119 > 0.99 

Control-rosehip oil -0.1867 0.443 

Control-combiation 0.0819 > 0.99 

Squalane-rosehip -0.2986 0.05 

Squalane-combination -0.0300 > 0.99 

Rosehip-combination 0.2686 0.013 
*The p-value was adjusted by the Bonferroni correction of multiple comparisons. 

 

 

 

Table 3: Comparison of inflammatory cell counts across groups for each healing period by ANOVA 

test. 

Day Group comparison 

F p-value 

Day 3 3.941 0.02 

Day 7 2.330 0.1 

 

Table 4: Comparisons of epithelial thickness across groups for each healing period. 

 

Day Statistical test Statistic p-value 

Day 3 Kruskal-Wallis 16.24 0.001 

Day 7 ANOVA 0.97 0.423 

 

 

Table 5: Across group comparison of blood vessel count by Kruskal-Wallis test. 

 

Day Group comparison 

H p-value 

Day 3 2.911 0.405 

Day 7 18.985 <0.001 
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