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Background: In modern countries today, herbal medicines are known to help in the treatment of various diseases, as rich sources of
antioxidants and minerals.

Objectives: To study the effect of Cinnamomum zeylanicum (C. zeylanicum) on spermatogenesis in rats.

Materials and Methods: In this experimental study, Wistar male rats (n =20) were divided into two groups, a control group (n=10)and
a Cinnamomum zeylanicum group (n =10). The subjects in the cinnamon group received 75 mg/kg/day cinnamon by gavage for 28 days,
while the controls received an equal volume of distilled water daily. Animals were kept in standardized conditions. On day 28,a 5 mL blood
sample from each rat was taken from tail area to measure testosterone, superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase
(GPX), and malondialdehyde (MDA) levels. Testes were collected and were then prepared for sperm analysis by the WHO method.
Results: Sperm quality parameters, total serum testosterone, SOD, CAT, and GPX levels were significantly increased in the cinnamon group
in comparison to controls (P < 0.05). Also, rats in the cinnamon group showed a significant decrease in the level of plasma MDA (P < 0.05)
in comparison to controls. There were no significant differences between the groups in testis weight (P> 0.05).

Conclusions: The administration of 75 mg/kg/day cinnamon significantly increased the sperm population, motility and viability, which

supports the theory that in mammalians, cinnamon has a beneficial effect on spermatogenesis.
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1. Background

Infertility is one of the most controversial health is-
sues in medical sciences. Male factors, including hor-
monal problems, decreased sperm quality and quantity
are the cause of 30% of cases reported of infertility. Sev-
eral diseases, such as coronary heart diseases, diabetes
mellitus and chronic liver diseases may interfere with
the spermatogenesis process, and therefore sperm qual-
ity and quantity may be altered by these diseases (1).
Antioxidants are regarded as significant agents, which
contribute to the overall health of the organism. Poly-
phenols, as dietary antioxidants, are associated with re-
dox activities and have beneficial effects on health (2).
Oxidative stress is an important process that is involved
in multiple conditions like infertility and inflammation
(3). Therefore, these diseases are controlled in people
receiving antioxidant supplements (2). Antioxidant
enzymes, such as catalase (CAT), superoxide dismutase
(SOD) and glutathione (GSH), have a significant role in
establishing a balance between reactive oxygen species
(ROS) and antioxidant levels in serum (4). The use of an-
tioxidants may improve spermatozoa viability and lon-
gevity (4). In recent years, phytotherapy has been more
common in Europe and the USA (5, 6). Cinnamon has
been used to treat abdominal and chest pains, chronic
diarrhea, hypertension, kidney disorders and rheuma-

tism, in eastern and western folk medicine (7). Cinna-
mon could induce hepatoprotective and antioxidant
effects in rats with impaired liver function by carbon
tetrachloride (CCl,) (6). Cinnamon extract, an antioxi-
dant that is a rich source of polyphenolic compounds,
plays a significant role in the modulation of oxidative
stress in the obese people with impaired fasting glu-
cose. Furthermore, it is also used as a remedy for reduc-
ing the risk of infertility, cardiovascular diseases related
to inflammation and other complications related to oxi-
dative stress (7).

2. Objectives

The aim of this study is to assess the effects of Cinnamo-
mum zeylanicum (C. zeylanicum) as an antioxidant source
on sperm quality parameters.

3. Materials and Methods

3.1. Animals

Twenty adult Wistar albino male rats, 8 weeks old,
weighing 250 + 10 g, were obtained from the animal fa-
cility of Pasteur Institute of Iran, Tehran, Iran. Male rats
were housed in temperature controlled rooms (25°C)
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with constant humidity (40-70%) and 12 hours light/dark
cycle, prior to be used in the experimental protocols. All
animals were treated in accordance with the Principles of
Laboratory Animal Care. The experimental protocol was
approved by the Animal Ethical and Scientific Committee
of Tabriz University of Medical Sciences, in accordance
with the guide for the care and usage of laboratory ani-
mals prepared by Tabriz Medical University, Tabriz, Iran,
with reference number: 9017. All rats were fed standard
diet and water and the daily intake of water was moni-
tored for each animal. Thereafter, the Wistar male rats (n
=20) were randomly divided into two groups, a control
group (n=10) and the cinnamon group (n =10). The cin-
namon group rats received 75 mg/kg/day of Cinnamon
powder in distilled water by gavage method, during for 4
weeks, whereas the controls received an equal volume of
distilled water daily. All the observation was performed
by a single observer.

3.2. Preparation of Cinnamon

The C. zeylanicum was bought from a local market in
the Istanbul province, Turkey. An amount of 100 g of
C.zeylanicum were powdered in the Department of Phar-
macognosy, Tabriz University of Medical Sciences, Tabriz,
Iran. At a concentration of 75 mg/kg, the C.zeylanicum was
dispersed in 2 mL of distilled water and each rat received
it daily, for 28 days.

3.3. Qualitative Analysis

The methanolic extract of cinnamon was subjected to
phytochemical screening, to identify the chemical constit-
uents. Thin-layer chromatography (TLC) was performed
on silica gel GF254 with toluene/ethyl acetate (93:7). Detec-
tion of the spots by spraying vanillin-sulfuric acid revealed
the presence of cinnamaldehyde as major grey-blue, zone
ataretention factor (RF)= 0.5 in this extract.

3.4. Surgical Procedure

For the collection of samples on day 28, sodium pento-
barbital (40 mg/kg) was administered intra peritoneal
(IP) for anesthesia, and the peritoneal cavity was opened
through a lower transverse abdominal incision. There-
after, the epididymis was immediately removed in both
cinnamon and control subjects. The weight of the epi-
didymis in each group was registered. The animals were
decapitated between 9:00 AM and 11:00 AM.

3.5. Epididymis Sperm Count, Viability and Motility

The cauda epididymis was cut and sperms were released
into 2 mL of medium Ham's F-10 medium (Sigma, USA)
containing 0.5% bovine serum albumin. After 5 minutes
of incubation at37°C (with 5% CO,), the cauda epididymis
sperm reserves were determined by using the standard
hemocytometric method and sperm motility was ana-
lyzed with a microscope (Olympus IX70, Olympus Corp.,

Shinjuku, Tokyo, Japan) at 10X magnification and was
reported as the mean of motile sperm according to the
World Health Organization (WHO) method. The ocular
of the microscope was equipped with (Sony DXC-107A
CCD-IRIS Color Video Camera, Sony Corp., Minato, Tokyo,
Japan) to record the images. In the end of the study, the
tape was viewed by an investigator that was not a mem-
ber of the study team, to avoid bias (7).

3.6. Total Serum Testosterone Hormone Measure-
ment

Total serum concentration of testosterone was mea-
sured using a double-antibody radioimmunoassay (RIA)
kit (Immunotech Laboratories Inc, Glendale CA, USA).
The testosterone detection threshold per assay tube was
0.025 ng/mL.

3.7. Malondialdehyde Concentration Measure-
ment in Serum

Free radical -damage was determined by specifically
measuring malondialdehyde (MDA). The MDA, formed as
an end-product of lipid peroxidation (LPO), was treated
with thiobarbituric acid to generate a colored prod-
uct measured at 532 nm (MDA detection kit, Nanjing Ji-
ancheng Bioengineering Institute, Nanjing, China).

3.8. Super Oxide Dismutase Activity Measurement
in Serum

The activity of SOD was measured by following the
method of Beyer and Fridovich (8).

3.9. Glutathione Peroxidase Activity Measurement
in Serum

The GSH peroxidase activity (GPX) activity was quanti-
fied by following the decrease in absorbance at 365 nm
induced by 0.25 mM H,0, in the presence of reduced
GSH(10 mM), nicotinamide adenine dinucleotide phos-
phate (NADPH) (4 mM), and 1U enzymatic activity of GSH
reductase (GR)(9).

3.10. Catalase Activity Measurement in Serum

Serum CAT activity was determined according to the
method of Beers and Sizer, as described by Usoh et al. (10),
by measuring the decrease in absorbance at 240 nm due
to the decomposition of H,0, in a UV recording spectro-
photometer. The reaction mixture (3 mL) contained 0.1
mL of serum in phosphate buffer (50 mM, pH 7.0) and
2.9 mL of 30 mM H,0, in phosphate buffer (pH 7.0). An
extinction coefficient for H,0, cm™ was used for calcula-
tion. The specific activity of CAT was expressed as moles
of H, reduced per minute per mg protein, at 240 nm.
An amount 0f40.0 M cm™ was used for calculation. The
specific activity of CAT was expressed as moles of H,0, re-
duced per minute per mg protein.

Iran Red Crescent Med J. ;17(2)



Khaki A

3.11. Statistical Analysis

All of the variables naturally follow normal distribution.
For selecting the sample size, as calculated statistically
with Minitab statistical software, version 16 (Minitab Inc.,
Pennsylvania State University, Pennsylvania, USA) consid-
ering an expected power of 0.9, standard deviation of 1.5
and differences of 2, the indicated size was 9. However, we
considerers n =10 for the sample size. Statistical analysis
was done by using the T-tests on the SPSS analytical soft-
ware, version 17 (SPSS Inc., Chicago, ILL, USA) to compare
the data from the control group with the data from the
experimental group. The results were expressed as Mean
1 SD. AP < 0.05 was considered significant.

4. Results

4.1. Weight of Epididymis

According to the results presented in Table 1, there were
no significant differences in epididymis weights between
the groups.

C. zeylanicum, Cynnamomum zeylanicum; Hb, hemo-
globin.

4.2. Results of Sperm Motility, Viability and Count

Administration of 75 mg/kg C. zeylanicum for 28 days sig-
nificantly increased sperm concentration, motility and vi-
ability in the experimental group compared to controls (P
= 0.21). The results were 63.3 + 0.95,77 + 1.26 and 50.20% *
7.43%, respectively, in the cinnamon group, and 33 £9.49, 58
+8.06 and 38.40 *+ 4.07, respectively, for controls (Table1).

4.3. Results of Serum Total Testosterone

Administration of 75 mg/kg cinnamon for 28 days sig-

nificantly increased serum total testosterone in treated
animals compared to controls (P = 0.21). The results were
3.87 £ 0.70 and 1.65 * 1.74, for the cinnamon group and
controls, respectively (Table 1).

4.4. Results of Malondialdehyde Concentration in
Serum

Administration of 75 mg/kg cinnamon for 28 days signif-
icantly decreased MDA concentration in the experimen-
tal group compared to controls (P = 0.21), with 2.65 £ 1.74
ands5.05 *1.74, respectively (Table 1).

4.5. Results of Super Oxide Dismutase Concentra-
tion in Serum

Administration of 75 mg[kg C. zeylanicum for 28 days
significantly increased SOD concentration in the ex-
perimental group compared to the control group (P =
0.21),with the results of 1247 £ 2.62 and 1000 +1.74, respec-
tively (Table 1).

4.6. Results of Glutathione Peroxidase Activity in
Serum

Administration of 75 mg/kg cinnamon for 28 days signif-
icantly increased GPX concentration in the experimental
group (138.4 £ 8.54) compared to the control group (125 +
8.54) (Pvalue =0.21)(Table1).

4.7. Results of Catalase Activity in Serum

Administration of 75 mg/kg C. zeylanicumfor 28 days sig-
nificantly increased CAT concentration in the experimen-
tal group (336.4 £ 9.64) compared to the control group
(306.4 +12.81) (P value = 0.21) (Table 1).

Table 1. The Effect of the 75 mg/kg/rat Cinnamomum zeylanicum on Sperm Quality Parameters, Malondialdehyde, Super Oxide Dis-
mutase, Glutathione Peroxidase, Catalase, Testosterone and Epididymis Weight of the Experimental Group in Comparison to the Con-

trol Group (n=10)2

Samples Groups Control C. zeylanicum b PValue
Epididymis, g 1+1.04 1+1.74 0.081
Sperm concentration (total 38.40 £4.07 50.20 +7.43 0.03
count), No of sperm/rat 10°

Motility, % 33+9.49 63.3+0.95 0.027
Viability, % 58+8.06 77+1.26 0.019
Testosterone, ng/mL 1.65+1.74 3.87+£0.70 0.0001
Malondialdehyde 5.05+1.74 2.65%1.74 0.021
Super oxide dismutase, u/g Hb 1000 £1.74 1247£2.12 0.041
Glutathione peroxidase, u/mg Hb 125+ 8.54 138.4 £ 8.54 0.071
Catalase, u/mg Hb 306.4 £12.81 336.419.64 0.068

4 Data are presented as Mean + SD.
b5 mg/kg-per day.

Iran Red Crescent Med J. ;17(2)



Khaki A

5. Discussion

Although the pathophysiology of male infertility has
always been unclear, evidence shows that antioxidative
changes are probably responsible for the abnormal sper-
matozoa function and fertilization capacity (11). The ROS,
a class of free radicals with unpaired electrons, are by-
products of metabolic and pathophysiologic processes
(12). Most probably, ROS impair spermatozoa by peroxida-
tion of membranous lipids and fragmentation of nucleic
acids, leading to spermatozoa dysfunction (13). Seminal
plasma, which is a rich source of antioxidants, protects
sperm against oxidative stress by enzymes with powerful
antioxidant activity such as CAT, SOD and GPX. According
to previous studies, a decreased level of antioxidants in
seminal plasma of infertile men is correlated with the el-
evated level of MDA, which results in important LPO. The
GPX is an important antioxidant, which protects the epi-
didymis and the ejaculated spermatozoa (14). Nowadays,
in multiple countries, plants are used in the treatment of
multiple diseases because of the richness of antioxidants,
which is a characteristic phenomenon in traditional
medicine (15). Antioxidants neutralize the oxidation pro-
cess by biding to free radicals, chelating catalytic metals
and acting as oxygen scavengers (16). Moreover, ancient
traditional Persian books expressed the positive effects of
herbal medicine on the treatment of different diseases,
especially diabetes mellitus. C. zeylanicum has 65.3% anti-
oxidant activity and also a very strong free radical scav-
enging activity. According to in-vivo and in-vitro studies; C.
zeylanicum has antimicrobial, antiparasitic, antioxidant
and free radical scavenging properties. Furthermore, it
could lower serum cholesterol, blood pressure and blood
glucose in diabetic people (17).

Several studies have reported a protective effect of di-
etary antioxidants and vitamins A, B, C,and E on sperm
DNA against free radicals and improvement of the blood—
testis barrier stability. As.the use of cinnamon leads to
the elevation of testosterone secretion, it could enhance
its fertility properties (18, 19). This study showed that us-
ing 75 mg/kg of C. zeylanicum as an antioxidant in food
increased SOD, GPX, and CAT, leading to the elimination
of ROS. Therefore, sperm cells are protected from oxida-
tion. Yuce et al. in 2013, reported that C. zeylanicum bark
oil could modify changes induced by administration of
CCl,. Therefore, C. zeylanicum increases the weights of
testis and epididymis, while increasing sperm quality,
as well as decreasing LPO level and the apoptotic index
(20). This study confirms the previous studies in this field
(12, 21). Spermatogenesis and male fertility are dependent
upon the presence of testosterone in the testis. A reduc-
tion of serum testosterone is probably associated with al-
terations in body composition, diminished energy, mus-
cle strength, and sexual function. Therefore, androgens
and partial androgens are essential for male fertility and
the maintenance of spermatogenesis (22), especially in
various disease which exacerbate the decline in testoster-

one. This study also demonstrated the effect of cinnamon
in the improvement of serum total testosterone.

According to the results in the experimental group, cin-
namon could increase sperm quality parameters such as
population, viability and motility. Herbal antioxidants
eliminate and suppress ROS formation, and the reduc-
tion of ROS is a crucial factor in the production of sperm
cells, (18, 23) and optimization of the fertility rate. More
research seems to be necessary to confirm the pharmaco-
logical and toxicological effects of this medical herb on
body tissues.

Results demonstrated that the GPX, CAT and SOD con-
tained by C. zeylanicum could increase serum antioxi-
dant levels male rats. Therefore, it has the potential to
restore fertility and normal spermatogenesis, and to
improve testosterone level and sperm quality param-
eters, such as population, viability and motility, while in
the meantime decreasing the MDA level. Therefore, this
study and the previous ones confirm the positive effects
of C. zeylanicum on infertility and sperm quality param-
eters (1, 17-19, 24).
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