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ABSTRACT

Purpose: In Iranian traditional medicine there is a belief that camphor is a suppres-

sor of sexual activity. Based on this idea and since there are few studies on this issue,

we evaluated the effect of camphor on histopathological changes of reproductive sys-

tem in young male mice of balb/c racial type.

Materials and Methods: Thirty-six premature male balb/c mice, were divided into 3

paired groups of experimental, control, and sham (n = 6). Experimental groups 1 and

2 received 30 mg/kg camphor dissolved in olive oil (orally) for 10 and 20 days, respec-

tively. The control groups received the same volume of olive oil during the same peri-

ods of time, and no intervention was done in sham groups. All groups were kept in

the same environmental condition. At the end of exposure time, each group was anes-

thetized and their testes were removed for obtaining serial sections, and histological

staining.

Results: Comparing to the control groups less vascularization in testis tissue of

experimental groups was seen. Furthermore, using stereological methods demonstrat-

ed that internal diameters of seminiferous tubules in experimental groups were signif-

icantly smaller than those in control groups (P <0.005). Also, the number of released

sexual cells was lower in experimental groups (P <0.005). No meaningful difference

was seen between controls and sham groups.

Conclusion: Administration of camphor and its effects on male mice reproductive

system may result in significant structural changes, including vascularization and pro-

liferation of sexual cells. This can affect maturation of seminiferous tubules and sub-

sequently, reproductive function of testes in mice.
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Introduction

Although camphor, a natural substance, which

was known by the Asian nations since ancient

times, is derived from Cinnamomum Camphora

tree, its synthetic form is now available, being

produced for medical, sanitary, and industrial

usage.(1-3) As it is believed by the ancients, cam-

phor is used not only as an aromatic material,

but also for different purposes such as stimula-

tion of circulatory and respiratory system, psy-

chological stimulation, and cosmetics (as a red-

dener) for external use.(4-5) In addition, due to an

olden belief, camphor can be used for modulating

sexual activity, contraception, inducing abortion,

and reducing milk production in lactating
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women.(6-10) Accordingly, camphor may affect sex-

ual activity and although not documented, studies

in different parts of the world are in agreement

with this belief. Administration of 100 mg/kg of

camphor to mice, which have been under gamma

rays, has modulated spermatogenesis in their

testes.(10) Camphor derived oxidant substances

have been traced in umbilical cord, blood, and

fetal tissues (including brain, liver, and kidneys)

and it has been shown that camphor can easily

pass placental barrier and affect fetal develop-

ment.(11) In spite of the strong belief regarding

the effect of this substance on male reproductive

system, there is no documentation. Thus, sketch-

ing this theory that camphor affects spermatoge-

nesis in animals, it can be postulated that in

human model it may have the same effect. We

designed this study in order to evaluate the effect

of this substance on the development of seminif-

erous tubules and differentiation of spermato-

cytes (sexual cells) in male mouse. 

Materials and Methods

Experimental Animals and Route of

Administration

According to the fact that seminiferous tubules

in mouse testis take 40 days to reach full differ-

entiation after birth,(12) 36 twenty-day-old mice of

balb/c racial type were selected and divided into

6 groups ( 2 experimental, 2 control, and 2 sham

groups) and kept under standard condition of ani-

mals' hutch. Then experimental groups 1 and 2

received camphor dissolved camphor in olive

oil,(13) 30 mg/kg/day, orally as gavage for 10 and

20 days, respectively. The control groups received

only the same volume of olive oil during the same

periods of time. The sham groups were kept in

animals' hutch under similar condition, with no

intervention.

Sampling and Tissue Preparing

At the end of each period, anesthesia was made

for mice in each group, using chloroform and

then their testes were removed for sampling and

primary fixation with the use of ventricular per-

fusion and the exploit of formalin 10%. Removed

testes were transferred to codified glasses con-

taining formalin 10%, as fixative, for the final fix-

ation. In the next step, fixation and tissue prepa-

ration were performed with conventional histolog-

ical methods and serial horizontal cuts of 7

micron thickness were obtained from tissue

blocks. Out of each 5 obtained sections related to

each sample, one was selected randomly and

stained with hematoxylin and eosin for further

study.

Measurement of Tissue Elements

In order to determine volume density of speci-

fied parts in the structure of testicular tissue in

different groups it was attempted to measure

internal and external diameters of seminiferous

tubules based on morphometric studies,(14) and to

count free and lining cells, using dissector tech-

nique.(15) For this purpose, the obtained serial

sections from testes of each group were studied

with light microscope. The method used was as

follows: By putting a scaled square over the sub-

jective lens of the microscope, a specific unit for

measuring microscopic field was designed.

Afterwards, one field out of each four fields was

studied by displacing the samples under micro-

scope. As well as counting sexual cells, each two

cells were counted as one for those cells which

were situated on the edge of the fields. In addi-

tion, the internal and external diameters of one

seminiferous tubule out of each four were meas-

ured and the results were recorded.

Results

The results were obtained from more than 200

fields in the prepared sections of each case and

along with determination of the mean of the

measured parameters in each mouse, a total

mean for each group (table 1) was calculated and

compared with the other groups.

Comparisons of the groups' samples showed sig-

nificant differences between the two experimental

and control groups; the main proportion of sem-

iniferous tubules in the experimental group 1

(fig. 1) was not canalized and only in a small pro-

portion, canalization had been initiated. Non-

canalized tubules were solid with a high concen-

tration of cells and microscopic assessment

showed that the interstitial tissue of the tubules

had developed less than that in the control group

TABLE 1. Mean (± SD)* of changes in tubules’

characteristics and sexual cells in experimental and

control groups

*tubules diameters are reported in µm and cell and

vascular cross-sectional count in mm3. 

†the results of sham group are not included because of

their proximity to controls.
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1. Also, the first signs of release of sexual cells

were seen in few spaces developed in some

tubules, while this process was seen more promi-

nent in the control group one (fig. 2). There was

no significant difference between the mean exter-

nal diameters of seminiferous tubules, but the dif-

ference was meaningful between the internal

diameters (P <0.005) (table 1).

In the experimental group 2, as shown in

figure 3, the internal space of seminiferous

tubules was not fully developed, while complete

development was seen extensively in the similar

samples of the control group 2 (fig. 3). Here, also

mean external diameters were not significantly

different in the two groups, but internal diame-

ters were different (P <0.005).

Although tubular wall thickness and the num-

ber of cell layers were less in the control group

as compared with the experimental group

(fig. 3,4), the presence of cells derived from ger-

minal layer, containing large round hyperchro-

matic nucleus indicated active mitosis in this

area, but in the experimental samples, the con-

centration of cells in tubular wall was more and

the nuclei were smaller. In this condition the

amount of released sexual cells were different in

the experimental group as compared with con-

trols (P <0.005). It seems that spermatocytes'

FIG. 4. A cross-section of seminiferous tubules from a

sample of experimental group 2, showing a single tubule.

Here, although central canal is formed and external diame-

ter of the tubule is maximal, multiplicity and concentra-

tion of cell layers in tubular wall and considerable popula-

tion of spermatocytes (arrows), which have remained in

internal layers and have not been differentiated into sper-

matozoids, indicates delayed spermatogenesis (× 400).

FIG. 3. A cross-section of seminiferous tubules from a

sample of control group 2, showing a single tubule. The

central canal is fully formed. The cells derived from germi-

nal layer are seen with large hyperchromatic nucleus,

showing that cells contain a large amount of chromatin

and have active mitosis. Reduced cell wall layer as com-

pared with experimental group's samples (fig. 4), indicates

that differentiation and release of spermatocytes is taking

place rapidly and a large amount of cells in the terminal

stages of differentiation can be traced in the lumen (× 400).

FIG. 2. A cross-section of seminiferous tubules from a

sample of control group 1, showing canalization in all

tubules. But, small internal area of each tubule and con-

densed layers of cells in tubular wall indicates that tubular

maturation is not complete (× 40).

FIG. 1. A cross-section of seminiferous tubules from a

sample of experimental group 1, showing the initiation of

canalization in some of the tubules (arrows). In this stage,

some of the tubules (stars) are still non-canalized and cells

are compressed to each other(× 40).
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maturity and release had been delayed and they

were compressed to layers near the central canal

of the tubule.

Finally, no meaningful difference was seen

between control and sham groups.

Discussion

The administered dosage of camphor in various

experiments is different in published reports.

Intraperitoneal injection of 300 to 400 mg/kg; 1,

2 or 3 times, has not shown toxic effects in behav-

ioral or autopsy studies;(16) whereas, it has been

reported that administration of 400 to 550 mg/kg

of camphor to rats has led to rigor and seizure.(17)

On the other hand, administration of 1000 mg/kg

of this substance to mouse causes toxicity along

with reduced consumption of food and water and

salivary secretion,(18) and 2200 mg/kg was the

minimum lethal dose in mouse.(16) However, the

non-toxic dose of 100 mg/kg has been identified

as a dose that affects testicular tissue activity,

which could alter the process of spermatogene-

sis.(10) In this study, we used 30 mg/kg of cam-

phor in time periods of 10 and 20 days and eval-

uated the probable effects on testicular tissue.

With this reduced dosage the probability of toxi-

city was further diminished. In this regard, in

one of the few reports, it is shown that intraperi-

toneal injection of 100 mg/kg of camphor to 8-

week-old mice could reduce the number of pri-

mary spermatocytes temporarily, but the differ-

ence was not significant after one week.(18) On

the other hand, it seems that if the experimental

samples are treated for a long period of time,

seminiferous tubular structure and probably sup-

porting tissues may be affected as well as cam-

phor's impact on proliferation and differentiation

of spermatocytes.(10,18) This study showed that the

differences between experimental and control

groups were significant as the proliferation and

differentiation activity are lower in experimental

group. The reason is that the vascular expansion,

pertinent to tissue expansion, which is necessary

for activity and multiplication of cells, is lack-

ing.(19) Although in control group two less vascu-

larization was observed than in control group

one, it should be considered that the testicular

tissue in control group one was an immature tis-

sue and had more angiogenesis during its own

development and after reaching full development

and maturity, angiogenesis would become closer

to that in control group two and vascular bed

would have limited development.(19) This theory is

supported by that, despite this decrease, the sig-

nificant difference between experimental and con-

trol groups remained unchanged.

On the other hand, comparing the figures

obtained from different groups shows that the

internal diameter of seminiferous tubules in

experimental groups is less than that of control

groups and this significant difference was also

seen between experimental groups one and two.

The cells in seminiferous tubules have not been

differentiated adequately and therefore, they can

not become mature and subsequently release into

the lumen. In these circumstances two events

happen; first, due to the paucity of the released

cells and their immaturity, as shown in the fig-

ures, the thickness of seminiferous tubular wall

increases and their internal diameter decreases.

Second, counting of free cells in tubular lumen

showed that they were lesser in experimental

groups than in control groups.

Conclusion

It can be concluded that although the exact

mechanism of camphor effect is not known to us,

one point can not be ignored, and it is that con-

tinuous administration of low doses of camphor

can affect the development and differentiation of

testicular tissue and reduce its spermatogenesis

activity.
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