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Abstract  

Introduction: Camphor is known to Asian nations for many centuries. The camphor can be used in 

traditional medicine as an aromatic substance, sexual thrills controller, for cosmetic uses such as the rose 
color of skin, stimulating blood circulation and respiratory system, mental stimuli, hair removal. In this 

study, we aimed to investigate the effects of camphor on the skin parameters and the protective role of 

vitamin E as a potent antioxidant in the treatment of complications of camphor. 

Materials and Methods: In this study, 50 male mice (BALB/c) with 20-25 gr weight were used randomly 
in 5 groups. The control group received normal saline, and two of the groups as control-sham received olive 

oil alone and the combination of the vitamin E and olive oil. Finally, two experimental groups received 

camphor alone (30 mg/kg) with daily rubbing on the interscapular region and camphor with vitamin E (100 
mg/kg) daily by gavage for 35 days. At the end of the period, the skin samples were taken, and after tissue 

processing and preparing sections, histological parameters were evaluated. 

Results: The results showed a significant reduction in the number of hair follicles, changes in dermal 
thickness, and a maximum depth of follicles in the group received the camphor. While the vitamin E was 

slightly able to reduce the effects of camphor (P <0.05). 

Conclusion: It can be concluded that camphor causes a decrease in hair follicles, and vitamin E as 

an antioxidant can improve the adverse effects of camphor on skin quality. 
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Introduction 

The camphor is a waxy, white, or clear, and 

solid substance with the formula C10H16O, 

which has a very strong odor. Camphor is the 

gum of a tree called Camphor laurel, but 

nowadays, its industrial type has been 

produced and has been used widely in 

medicine, health, and industry (1- 3). 

Camphor has various uses among countries, 

especially Asian countries, and has been 

known in east Asian countries for centuries. 

For example, it is used in herbal medicine as 

a disinfectant and anti-cold agent (4, 5). Also, 

in herbal medicine, the camphor can be used 

as an aromatic substance for cosmetic 

purposes such as reddening of the skin, 

stimulating blood flow and respiratory 
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system, psychological stimulants, 

modulating sexual instincts, preventing 

pregnancy, and abortion. As well as, in herbal 

medicine, camphor is utilized to remove 

excess hair (depilatory substance) (6- 9). 

Industrial type of the camphor produces from 

turpentine oil and are available in the form of 

the ointments, lotions, and gels to prevent 

insect bites, antimicrobials, to embalm 

corpses, fireworks, UV filter oil, local 

analgesics, anti-itch, skin cooling and as a 

type of sunscreen (1- 3). It is also used for 

retrofitting plastic to sunlight, in pesticides, 

polishes, health and care products for 

bathrooms, cosmetics, and in some chewing 

gums and cigarettes (4, 5). Regarding the 

effects of camphor on the organs of the body, 

there is strong evidence that the vast majority 

express the harmful properties of this 

substance on the body. Ways of entry of this 

substance into the body are through food, 

skin, eye contact, and respiration. The 

camphor can be absorbed by way of the skin, 

gastrointestinal tract (5 to 90 minutes after 

ingestion), and respiratory tract. Including 

symptoms of intoxication with camphor can 

be noted blurred vision, nausea, vomiting, 

colitis, dizziness, delirium, myocardial 

contraction and difficulty breathing, seizures, 

and eventually death (6). So far, no 

comprehensive histological study has been 

performed on the effects of the camphor on 

skin and hair factors. Therefore, in the 

present study, the role of vitamin E as an 

effective substance in skin quality was 

evaluated along with the effects of the 

camphor on skin histological factors. 

Materials and Methods 

Animals 

This experimental study was carried out on 

50 healthy adults sexually mature male 

BALB/c mice (10 weeks of age, 25-30 g body 

weight). Animals were obtained from the 

Animal House of Faculty of Science, Tehran 

University, Tehran, Iran. Animals housed in 

polycarbonate cages in an air-conditioned 

room (temperature: 25 ± 2 °C, relative 

humidity: 50 ± 10%, and 12 h light/12 h dark 

photoperiod) free from any sources of 

chemical contamination with free access to 

standard diet and water throughout the 

experimental period. An adaptation period of 

two weeks was considered for animals before 

starting the experiment. The experimental 

protocols and procedures were carried out in 

accordance with international guidelines for 

care and use of laboratory animals and 

approved by the ethical committee of Tehran 

University. 

Experimental Design 

Following the adaptation period, mice were 

randomly divided into five groups (n=10); 

one control group, two control-sham groups, 

and two experimental groups. In the control 

group, animals received normal saline with 

volume of 0.3 ml in the form of rubbing. One 

of the control-shame groups received 0.3 ml 

of the olive oil alone in the form of rubbing, 

and another control-shame group received 

vitamin E (100 mg/kg daily by gavage) (10) 

with olive oil (0.3 ml in the form of rubbing). 

Finally, one of the experimental groups 

received camphor alone dissolved in olive oil 

(30 mg/kg) by rubbing (11), and the second 

experimental group received camphor 

dissolved in olive oil (30 mg/kg) by rubbing 

with vitamin E (100 mg/kg daily by gavage). 

According to the references and since the 

most suitable and least harmful solvent for 

camphor is olive oil, 30 mg/kg of camphor 

was dissolved in olive oil and administered 

by rubbing (12). The interscapular region was 

used for rubbing in animals. All animal 

treatments were carried out daily for 35 days. 

Histological Analysis 

At the end of the experiment, animals were 

euthanized by cerebrospinal displacement, 

and then the skin samples were collected 
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from the interscapular region and fixed in 

10% formalin buffer solution for histological 

evaluation. Tissue samples were embedded 

in paraffin blocks and sliced into 5-6 µm-

thick sections. The slices were stained using 

hematoxylin-eosin for the general 

histological examination and Masson’s 

trichrome method as dedicated staining to 

detect of collagen fibers. 

Histomorphometrically evaluations were 

carried out with a digital camera Dino-Lite 

lens and Dino-capture 2 software. The 

thickness of the whole skin, layers of 

epidermis, dermis, and hypodermis, 

maximum depth of the hair follicles, and 

number of the hair follicles and sebaceous 

glands (in a circle with a radius of 1500 

micrometers) were measured (13). Image 

Pro-plus version 6 software was used for 

image analysis of histochemical sections. 

Statistical Analysis 

All data were represented as the mean ± 

standard deviation. Data distribution was 

controlled by the K-S test, and since the 

distribution of all data was normal, 

parametric tests were used to analyze them. 

The variables were analyzed by one-way 

analysis of variance followed by Tukey test 

for post hoc comparisons using Statistical 

Package for the Social Sciences, version 

18.0, SPSS Inc, Chicago, Illinois, USA. The 

statistical significance level was set at P 

<0.05. 

Results 

Histomorphometrically Assessment 

The measurement of the thickness of the 

whole skin and layers of the epidermis and 

hypodermis in control, control-shame, and 

experimental groups revealed that no 

significant difference was observed between 

different groups with each other (Figures 

1and 2). The assessment of the thickness of 

the dermis layer in control, control-shame, 

and experimental groups showed that only 

the Olive oil + Vitamin E group had a 

significant difference in comparison with the 

control group (P <0.05).

 

 
Figure 1. A: The mean thickness of the epidermis, B: dermis, C: hypodermis layers, and D: whole skin in control and 

experimental groups. Control animals received normal saline. All data were represented as the mean ± standard 

deviation. The statistical significance level was set at P <0.05. Different superscripts denote statistical difference at a 

P <0.05. 
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Figure 2. Histological sections of the skin (H & E staining). A: Control group, B: Olive oil group, C: Olive oil + 

Vitamin E group, D: Camphor group, E: Camphor + Vitamin E group.  1: Epidermis layer, 2: Dermis layer, 3: 
Hypodermis layer, 4: Hair follicle, 5: Sebaceous gland. 

 

 

 
Figure 3. A: The mean of the maximum depth of the hair follicles, B: the number of the hair follicles, and C: the 

number of the sebaceous glands in control and experimental groups. Control animals received normal saline. All data 

were represented as the mean ± standard deviation. The statistical significance level was set at P <0.05. Different 

superscripts denote statistical difference at a P <0.05. 

 

Also, there was a statistically significant 

difference between Olive oil + vitamin E and 

camphor + vitamin E groups (P <0.05). There 

was no significant difference in comparison 
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with other groups. In comparison to other 

groups with each other, significant 

dissimilarities were not seen (Figures 1 and 

2). 

The mean evaluation of the maximum depth 

of the hair follicles in control, control-shame, 

and experimental groups indicated that the 

maximum depth of the hair follicles in the 

camphor + vitamin E group was significantly 

lower than the control group (P <0.05). Also, 

the Olive oil group had a significant 

difference with Olive oil + vitamin E and 

camphor + vitamin E groups (P <0.05). Other 

groups had any significant differences with 

each other (Figures 2 and 3). 

The number of the hair follicles survey (in a 

circle with a radius of 1500 micrometers) in 

all groups exhibited that the camphor group 

was the only group with a significant 

difference from the control group (P <0.05). 

Also, the Olive oil group had a significant 

difference compare with camphor and 

camphor + vitamin E groups (P <0.05). The 

other groups did not differ significantly from 

each other (Figures 2 and 3). The sebaceous 

glands (in a circle with a radius of 1500 

micrometers) number assessment 

demonstrated that there were any significant 

differences between groups with each other 

(Figures 2 and 3).

 

 
Figure 4. Histological sections of the skin (Masson’s trichrome staining). A: Control group, B: Olive oil group, C: 

Olive oil + Vitamin E group, D: Camphor group, and E: Camphor + Vitamin E group.  
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Histochemical Evaluation 

Investigation of the percentage of the 

collagen fibers in the dermis layer of the skin 

in control, control-shame, and experimental 

groups by Masson’s trichrome method 

indicated that only the Olive oil + vitamin E 

group had significant increase compared with 

other groups (P <0.05). There were any 

significant differences between groups 

(Table 1, Figure 4).

 
Table 1. The percentage of collagen fibers in the dermis layer of skin which obtained from image analysis of Masson’s 
trichrome staining. 

Groups The collagen fibers volume based on image analysis 

Control 13.90 ± 1.86  

Olive oil 14.36 ± 1.71  

Olive oil + Vitamin E 25.34 ± 2.62  

Camphor 11.43 ± 1.75 

Camphor + Vitamin E 13.39 ± 1.61  

 

Discussion 

The skin, as the largest organ of the human 

body, plays an important role in maintaining 

the hemostasis of the body, which severe 

damage to this organ causes problems in 

survival. The skin includes epidermis and 

dermis layers that are located on the 

subcutaneous fat named hypodermis. The 

epidermis mainly contains keratinocyte 

layers where other cell types, including 

melanocytes and Langerhans cells, are 

scattered. The epidermis is separated from 

the dermis by a basement membrane. The 

dermis is composed of two layers, papillary 

and reticular, which include the extracellular 

matrix or the underlying material consisting 

of collagen, reticular fibers, elastin, and 

glycosaminoglycans (14). 

Despite the small number of previous studies 

in this field, it is stated that camphor is 

capable of hydroxylation in positions 3, 5, 8, 

and 9 carbons. This hydroxylation in 

positions 5 and 8 (or 9) carbons will create 

hydroxy camphor, which followed by an 

oxidation reaction to produce ketones and 

carbon dioxide. This produced carbon 

dioxide-7 has the ability to conjugate with 

glucuronic acid (15). The glucuronic acid is 

used by the liver to detoxify certain 

compounds (16). This substance has three 

important functions in the body; 1. 

Detoxification of toxic substances by 

conjugation and finally removing the toxic 

substance, 2. Hormones and other important 

substances transportation by combining with 

those substances and subsequently releasing 

substances in the target tissues, 3. Also, it is 

expressed that glucuronic acid participates as 

an intermediate substance in the synthesis of 

the ascorbic acid (17). It has been shown that 

the camphor inhibits glucuronic acid activity 

by binding to it (18). 

The hyaluronic acid is a polymer composed 

of D-glucuronic acid and N-acetyl 

glucosamine units. The hyaluronic acid 

chains can contain 25,000 units, or more and 

the molecular weight of these chains varies 

between 5,000 and 20 million Daltons. 

Hyaluronic acid, also called hyaluronan, is 

the major and most important component of 

the extracellular matrix, is a 

glycosaminoglycan that absorbs water. There 

is a lot of hyaluronan in the damaged tissue 

being repaired or growing. The deficiency of 

hyaluronic acid is one of the main and basic 

causes of skin lesions. More than 50 percent 

of the total hyaluronic acid of the body is 

located in the skin and needed for stability 

and maintenance of the matrix and many 

cellular functions. The hyaluronic acid is 

high molecular weight and highly anionic 

polysaccharide with a smooth chain of the 

glycosaminoglycan consisting of variable 
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duplicate units of glucuronic acid and N-

acetyl glucosamine (19). Nowadays, a unique 

enzyme capable of synthesizing hyaluronic 

acid has been identified, which is actually 

composed of two-way transferases that 

alternatively use the precursors of UDP-

sugar, UDP-glucuronic acid, and N-UDP-

acetylglucosamine (20). Based on the 

mentioned points and the role that glucuronic 

acid plays in detoxification and preservation 

of the main components of the dermis of the 

skin, change of the factors such as reduction 

of the number of the hair follicles, the 

thickness of the dermis layer, and maximum 

depth of the hair follicles in groups that were 

received camphor, can be attributed to 

mentioned points. Furthermore, vitamin E, as 

a powerful antioxidant, especially for the 

skin, was slightly able to prevent decreases of 

some parameters. 

The present experiment was the first study of 

the effects of the camphor on histological 

parameters and subsequent skin quality. So, 

due to the poor research background and 

limited resources to justify the observed 

changes and need more research in this field, 

inevitably, the possible reasons for these 

changes were discussed in the present 

discussion. 

It has been shown in studies in this field that 

rich compounds of glucuronic acid such as 

kombucha are useful for increasing lifespan, 

treating cancer, fighting acne, eliminating 

wrinkles, treating rheumatism, increasing the 

number of T-cells, treating asthma, 

increasing vitality, and restoring white hair 

color to their natural (21). Also, according to 

Cvetkovic and Markov, glucuronic acid is 

one of the most important therapeutic 

metabolites that contributes to the 

detoxification properties of many herbal 

medicines (22). 

The glucosamines are the byproduct of the 

glucuronic acid. The glucosamines are a 

component of the glycosaminoglycans 

(including hyaluronic acid, keratan sulfate, 

chondroitin sulfate, heparan sulfate, and 

heparin), which are important components of 

the extracellular matrix and one of the 

effective factors in the healing process (23, 

24). Most of the glycosaminoglycans bind 

covalently to the protein nucleus to form 

proteoglycans. The hyaluronic acid is an 

exception that does not participate in the 

formation of proteoglycans (24). In wound 

formation, extracellular matrix compounds 

play key roles in stimulating cell proliferation 

and differentiation, guiding cell migration, 

and regulating cellular response (23, 25, 26). 

In addition, after studies by Gilbert et al, 

chondroitin sulfate hydrogel was identified as 

a substitute for extracellular matrix, reservoir 

of cytokines and growth factors and structure 

for fibroblast migration, and epithelial 

formation (27). 

McPherson et al  confirmed the important 

role of heparan sulfate (HS) in cell growth, 

development and angiogenesis. Also, they 

introduced heparan sulfate as an essential 

cofactor for binding of FGF receptor (28). 

There is a study that has proofed an increased 

level of hyaluronic acid in wound healing 

without scar in the fetus (29). Furthermore, 

based on the research by Foschi et al, 

hyaluronic acid causes a decline in the 

damage to granular tissue by digesting free 

radicals (30). The mentioned studies 

somehow justify the changes that have 

occurred in this experimental study and are 

consistent with it. 

The transient receptor potential channels 

(TRPs) are a large group of ionic channels 

that control many physiological activities of 

the body, and there are different types of 

these channels (31). Cahusac, in 2009, has 

shown that the camphor could be involved in 

inactivating or reducing the activity of TRPs 

in the sinuses of hair follicles in rats and 

inactivates all channels (32). The results of 

this study are one of the most important and 

strong reasons for reducing the number of 

hair follicles due to camphor consumption, 
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which was completely consistent with the 

results of the present study. 

Conclusion 

Finally, it can be said that the consumption of 

camphor, based on a series of 

misconceptions, especially in Asian 

countries, has detrimental effects on the 

quality and beauty of the skin histological 

structure. Also, the camphor utilization 

reduces the number and stability of follicles 

and the thickness of the dermis layer of the 

skin. So that even a potent antioxidant such 

as vitamin E could mildly prevent these 

changes. However, it seems that additional 

and molecular studies are needed in this field. 
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