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Effect of Cinnamon Zeylanicum on serum Testosterone 

and anti-oxidants levels in Rats 
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Abstract 

Objectives: Cinnamon as an antioxidant is able to 
reduce oxidative stress. Previous study confirmed 
antioxidant enzymes have beneficial and essential 
effects on male infertility by their role against 
reactive oxygen species. 
Material and methods: Wistar male rats (n=20) 
were allocated into two groups, control group 
(n=10) and cinnamon group (n=10) that received 
75mg/kg by gavage method, daily for 4 weeks 
respectively while the control group just received 
an equal volume of  distilled water daily. In 30th 
day, 5 cc blood sample of each rat was taken for 
testosterone measurement. 
Results: Total serum testosterone and TAC (total 
antioxidant capacity) levels were significantly 
increased in group that has received 75mg/kg 
cinnamon in comparison to control group (P<0.05). 
It was not seen any significant difference between 
groups in testis weight.  
Conclusion: Since in our study 75mg/kg Cinnamon 
has significantly increased serum testosterone and 
TAC, it seems to use it in infertile patients has 
beneficial effects. 

1-Department of Pharmacognosy, Tabriz University of medical sciences, Tabriz-Iran. 

2-Women’s Reproductive Health Research Center, Tabriz University of Medical Sciences, Tabriz, Iran.

ARTICLE HISTORY: 
Received March 2013 
Accepted April 2013 
Available online May 2013 

Corresponding Author:  
Arash khaki, Women’s 
Reproductive Health Research 
Center, Tabriz University of 
Medical Sciences, Tabriz, Iran. 
Tel: +984115541221 
Email: arashkhaki@yahoo.com 

Keywords: 
Antioxidant 
Cinnamon 
TAC 
Testosterone 

Original Article 

INTERNATIONAL JOURNAL OF
WOMEN'S HEALTH AND REPRODUCTION SCIENCES
http://www.ijwhr.net
doi: 10.15296/ijwhr.2013.05



 F Fathiazad et al                                                                    

Int  J Women’s Health Reproduction Sci Vol. 1, No. 1, Spring 2013                       ISSN 2330-4456 

Introduction:  
Antioxidants are considered as significant 

agents in the body healthy. Knowledge 

about these agents has been developing 

recently. Polyphenols as dietary 

antioxidants associated with redox 

activities have beneficial effects on health 

(1). Oxidative stress is an important factor 

in many diseases such as diabetes (2), 

atherosclerosis (3,4), infertility and 

inflammation (5). In the people with 

oxidative stress, antioxidant dietary 

supplements intake will be a possible 

method to reduce the incidence of these 

pathologies. Among dietary antioxidants, 

polyphenols may confer specific health 

benefits (1). Cinnamon extract, an 

antioxidant with rich source of polyphenolic 

compounds, plays a significant role in 

modulating of oxidative stress in the obese 

people with impaired fasting glucose; 

furthermore, it is an appropriate remedy in 

order to reduce the risk of male infertility, 

cardiovascular, inflammation diseases and 

oxidative stress related complications (6). 

Cinnamon, a natural herb with a long 

history of safety, has been shown to 

improve the action of insulin in vitro(7) and 

in animal studies(8,9). Furthermore, 

studies showed anti-oxidative and anti-

mutagenic properties of cinnamon. The 

flavonoids are a group of benzopyran 

derivatives which occur widely in plants. 

Flavonoids are products of plant 

metabolism and have different phenolic 

structures. Some of Cinnamomum species 

mainly contain three flavonoid compounds 

namely quercetin, kaempferol and 

quercetrin, so they are rich source of 

antioxidants. (10-12). The aim of this study 

was assessment of the effects of Cinnamon 

zeylanicum as an antioxidant on serum 

testosterone and TAC. 

 

 

Material & Methods: 
Animals 
Twenty adult wistar albino male rats were 8 
weeks old and weighing 250±10g, were 
obtained from animal facility of pasture 
institute of Iran. Male rats were housed in 

constant humidity (40-70%) and 12h/12h 
light/ dark cycle prior to use in 
experimental protocols. All animals were 
treated in accordance to the Principles of 
Laboratory Animal Care. The experimental 
protocol was approved by the Animal 
Ethical Committee in accordance with the 
guide for the care and use of laboratory 
animals prepared by Tabriz medical 
University. All Rats were fed a standard diet 
and water. The daily intake of animal water 
was monitored at least one week prior to 
start of treatments in order to determine 
the amount of water needed per 
experimental animal. Thereafter, the wistar 
male rats (n=20) were allocated into two 
groups, control group (n=10) and 
Cinnamon zeylanicum group that received 
75mg/kg (n=10) by gavage method, daily 
for 4 weeks respectively however, the 
control group just received an equal volume 
of  distilled water daily. 
Preparation of Cinnamon: 
Cinnamon zeylanicum were bought in 
Istanbul province, Istanbul city of Turkey. 
By mixer 100 grams of Cinnamon 
zeylanicum were changed to powder. Daily 
75mg/kg of it was solve in 2cc distilled 
water and each rat received it daily for 30 
consequences days. 
Surgical procedure: 
In thirtieth day, the Pentobarbital sodium 
(40 mg/kg) was administered intra 
peritoneal for anesthesia, and the 
peritoneal cavity was opened through a 
lower transverse abdominal incision. 
Thereafter, epididymis in control and 
experimental groups were immediately 
removed. The weights of epididymis in each 
group were registered. The animals were 
decapitated between 9:00 AM and 11:00 
AM. 
Total serum testosterone hormone 
measurement: 

 temperature  controlled rooms (25°C) with
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Total serum concentration of testosterone 
was measured by using a double-antibody 
RIA kit (Immunotech Beckman Coulter Co., 
USA). The testosterone detection sensitivity 
per assay tube was 0.025 ng/ml.   
Measurement of Serum Total Antioxidant 
capacity (TAC): 
TAC was measured in serum by means of a 
commercial kit (Randox  Co-England). The 
assay is based on the incubation of 2, 2’-
azino-di-(3-ethylbenzthiazoline 
sulphonate) (ABTS) with a peroxidase 
(methmyoglobin) and hydrogen peroxide to 
produce the radical cation ABTS+, which 
has a relatively stable blue-green color, 
measured at 600 nm. The suppression of 
the color is compared with that of the 
Trolox, which is widely used as a traditional 
standard for TAS measurement assays, and 
the assay results are expressed as Trolox 
equivalent (mmol/L). 
Statistical analysis: 
Statistical analysis was done using the T-
test for comparison of data in the control 
group with the experimental group. The 
results were expressed as Mean ± S.E.M 
(standard error of means). P-value less than 
0.05 were considered significant and are 
written in the parentheses. 

Results: 
Weight of Epididymis: 
The obtained results in this study were 
illustrated in table 1. There was no 
significant difference in epididymis weights 
between the groups. 
Results of serum total testosterone: 
Administration of 75mg/rat Cinnamon 
zeylanicum for thirty consecutive days 
significantly increased serum total 
testosterone in experimental group as 
compared with the control group (P< 0.05). 
The results were (3.87±0.22) ng/ml, in 
Cinnamon zeylanicum group and 
(1.65±0.55)  ng/ml , in control group 
respectively (Table 1). 
Results of Total blood anti-oxidant capacity 
(TAC): 
Administration of 75mg/rat Cinnamon 
zeylanicum for thirty consecutive days 
significantly increased TAC level in 
experimental group as compared with the 
control group (P< 0.05). 

The results were (2.95 ±0.05) mmol/ml in 
Cinnamon zeylanicum group and (1.8 
±0.05)  

Discussion: 
It has been postulated that oxidants 

interfere with normal sperm function via 

membrane lipid peroxidation and 

fragmentation of nucleic acids which result 

in sperm dysfunction (13). Seminal plasma 

is considered to be the source of 

antioxidants that protect sperm cells 

against oxidative damages. Antioxidants 

mainly discussed include SOD (superoxide 

dismutase), GPX (Glutathione peroxidase) 

and catalase enzymes. Decreased 

antioxidants concentrations in seminal 

plasma of infertile men are accompanied by 

increased levels of seminal MDA 

(malondialdehyde) of them. Therefore, 

diminishing of antioxidants could be 

explained by the elevated lipid peroxidation 

in infertile patients. GPX plays a crucial role 

in the antioxidant defense of the epididymis 

and the ejaculated spermatozoa (14). 

Human spermatozoa is known to possess all 

of the major antioxidant defensive systems, 

including catalase, SOD, GPX and GRD 

(glutathione reductase), their effectiveness 

is impaired by their limited concentrations 

and distribution. Interestingly, the seminal 

plasma is well equipped with an array of 

anti-oxidative defense mechanisms to 

protect the spermatozoa against oxidants. 

Antioxidants that are present in the seminal 

plasma compensate for the deficiency in 

cytoplasmic enzymes in the spermatozoa 

(15). The activities of seminal antioxidant 

enzymes like SOD and GPX has been 

measured in several studies. Additionally, 

low molecular weight scavengers from 

seminal plasma appeared to be more 

important than enzymes, including trace 

elements and GSH (16).  Antioxidants  

can interfere with the oxidation process by 

reacting with free radicals, chelating 

catalytic metals, acting as oxygen 
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scavengers (17, 18) and prevent lipid auto 

oxidation (19-20). Several studies have 

reported that antioxidants and vitamins A, 

B, C, and E in diet can protect sperm DNA 

from free radicals and increase blood-testis 

barrier stability (21). Androgens and partial 

androgens are essential for male fertility 

and the maintenance of spermatogenesis 

(22).Androgen deficiency is common in 

aged men ; it has shown that there is a slow 

declining in serum total testosterone (T) 

level with aging even in the absence of any 

diseases  (23). Different diseases and 

medicinal complications could exacerbate 

declining of testosterone. In this study 

results showed administration of 75mg/kg 

Cinnamon zeylanicum cause significant 

enhancement in serum total testosterone 

and this is due to cinnamon’s  flavonoids 

and similar compounds. Researches 

confirmed that flavonoid especially 

Phytoestrogens affect steroid biosynthesis 

and metabolism through a number of 

pathways potentially (24). A number of 

phytoestrogens also inhibit 

17ßhydroxysteroid dehydrogenase (25). A 

research on male rats after feeding with 

phytoestrogens showed no changes in 

hypothalamic aromatase activity, even 

though isoflavone levels were 8 times 

higher in the brains of these animals than in 

the controls (26). Another experimental 

study showed Cinnamon zeylanicum could 

increase sperm parameters such as 

population, viability and motility. Herbal 

antioxidants and antioxidant enzymes like 

CAT and GSH are main detoxifying systems 

for peroxidation; this compounds dispose, 

scavenge, and suppress the formation of 

ROS and lipid peroxidation. Therefore, ROS 

reduction is an important factor for sperm 

cells generation and improvement of the 

spermatogenesis and increasing chance of 

fertility (27,28). Further experiments and 

researches are required to confirm the 

pharmacological and toxicological studies 

about effects of this herb on the body 

tissues. Therefore increased use of herbal 

medicine like fruit, vegetables, onion, tea,  

black burgundy grape and Cinnamon 

zeylanicum which are full of flavonoids as 

herbal antioxidant to improve blood total 

anti-oxidants and serum testosterone levels  

and increase chances in infertile couple to 

get a new life. This study is a confirmation 

of a research done by Yüce et al that 

demonstrated the improvement effects of 

cinnamon on testicular oxidant–antioxidant 

balance and sperm quality (29). 

Conclusion: 
Results demonstrated that antioxidants of 

cinnamon zeylanicum could increase total 

antioxidant capacity and testosterone level 

in male infertile rats so it could restore 

fertility. Therefore, this study and other 

studies confirm remedial effects of 

cinnamon zeylanicum on male infertility. 
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Table 1. The effect of the 75 mg/kg/rat Cinnamon zeylanicum on Serum Testosterone, TAC and 
epididymis weight of control and experimental group in the rats. 
Data are presented as mean ± SE. 

 

*Significant different at P< 0.05 level, (compared with the control group). 
**Significant different at P< 0.01 level, (compared with the control group).  

References: 

 

Samples Groups  Control(n=10) 

Cinnamon 

zeylanicum, 

(75mg/kg-per day) 

(n=10) 

epididymis (gr) 1 ±0.33 1±0.55 

Testosterone(ng/ml) 1.65±0.55 3.87±0.22** 

Total blood anti-oxidant capacity(mmol/ml) 1. 8±0.55 2.95±0.55* 

1.  Scalbert A, Manach C, Morand C, Remesy C, Jimenez L. Dietary polyphenols and the 

prevention of diseases. Crit Rev Food Sci Nutr 2005; 45: 287-306. 

2. Dandona P, Aljada  A, Chaudhuri A, Mohanty P., & Garg, R. Metabolic Syndrome A 

Comprehensive Perspective Based on Interactions Between Obesity, Diabetes, and 

Inflammation. Circulation 2005; 111(11):1448-1454. 

3. Furukawa S, Fujita T, Shimabukuro M, Iwaki M, Yamada Y, Nakajima Y, Nakayama O, 

Makishima M, Matsuda M, Shimomura I. Increased oxidative stress in obesity and its impact 

on metabolic syndrome. J Clin Invest 2004; 114(12):1752-1761. 

4. Govindarajan G, Whaley-Connell A, Mugo M, Stump C, Sowers JR. The cardiometabolic 

syndrome as a cardiovascular risk factor. Am J Med Sci 2005; 330(6):311-318. 

5. Dragsted LO. Antioxidant actions of polyphenols in humans. Int J Vitam Nutr Res 2003; 

73(2):112-119. 

6. Shobana S, Naidu KA. Antioxidant activity of selected Indian spices. Prostaglandins  

Leukot Essent Fatty Acids 2000; 62:107– 110. 

7. Anderson RA, Broadhurst CL, Polansky MM, Schmidt WF, Khan A, Flanagan VP, 

Schoene NW, Graves DJ. Isolation and characterization of polyphenol type-A polymers from 

cinnamon with insulin-like biological activity. J Agric Food Chem 2004; 52(1):65-70. 

8. Qin B, Nagasaki M, Ren M, Bajotto G, Oshida Y, Sato Y. Cinnamon extract (traditional 

herb) potentiates in vivo insulin-regulated glucose utilization via enhancing insulin signaling 

in rats. Diabetes Res Clin Pract 2003; 62(3):139-148 . 

Imaniiie
Typewritten text
33



 F Fathiazad et al                                                                    

Int  J Women’s Health Reproduction Sci Vol. 1, No. 1, Spring  2013                    ISSN 2330-4456 

 

9- Qin B, Nagasaki M, Ren M, Bajotto G, Oshida Y, Sato Y. Cinnamon extract prevents the 

insulin resistance induced by a high-fructose diet. Horm Metab Res 2004; 36(2):119-125. 

 10. Drobiova H, Thomson M, Al-Qattan K, Peltonen-Shalaby R, Al-Amin Z, Ali M. Garlic 

increases antioxidant levels in diabetic and hypertensive rats determined by a modified 

peroxidase method. Evid Based Complement Alternat Med 2011; 703049 

11. Prasad K. N, Yang B, Dong X, Jiang G, Zhang H, Xie H, & Jiang Y. Flavonoid contents 

and antioxidant activities from Cinnamomum species. Innovative Food Science & Emerging 

Technologies 2009; 10(4): 627-632. 

12. Jayaprakasha G. K, Negi P. S, Jena B. S, & Jagan Mohan Rao L. Antioxidant and 

antimutagenic activities of Cinnamomum zeylanicum fruit extracts. Journal of Food 

Composition and Analysis 2007; 20(3):330-336. 

13. Hesham N, Moemen LA, Abu Elela MH. Studying the levels of malondialdehyde and 

antioxidant parameters in normal and abnormal human seminal plasma. Aust J Basic Appl 

Sci 2008; 2(3):773–778. 

14. Sunde RA. The biochemistry of selenoproteins. J Am Oil Chem Soc 1984; 61(12):1891-

1900. 

15.Agarwal A, Saleh RA, Bedaiwy MA. Role of reactive oxygen species in the 

pathophysiology of human reproduction. Fertil Steril 2003; 79(4):829-843.  

16. Potts RJ, Notarianni LJ, Jefferies TM. Seminal plasma reduces exogenous oxidative 

damage to human sperm, determined by the measurement of DNA strand breaks and lipid 

peroxidation.Mutat Res 2000; 447(2):249-256.  

17- Shahidi F and P.K.J.P.D. Wanasundara. Phenolic antioxidant. Crit. Rev. Food Sci. Nutr 

1992; 32(1):67-103. 

18- Kelen M. and B. Tepe. Screening of antioxidative properties and total phenolic 

compounds of various extracts of three different seed of grape varieties (Vitis vinifera L.) 

From Turkish Flora. Pak. J. Biol. Sci 2007; 10(3):403-408. 

19- Brand-WilliamsW, M.E. Cuvelier and C. Berset. Use of a free radical method to evaluate 

antioxidant activity. LWT Food Sci. Technol 1995; 28(1):25-30. 

20- Bondet V, W. Brad-William and C. Berset. Kinetics and mechanisms of anti-oxidant 

activity using DPPH free radical method. Lebensm. Wiss. Technol 1997; 31:609-615. 

21. Jedlinska-Krakowska M, Bomba G, Jakubowski K, Rotkiewicz T, Jana B, Penkowski A. 

Impact of oxidative stress and supplementation with vitamins E and C on testes morphology 

in rats. J Reprod Dev 2006; 52(2):203-209. 

22. McLachlan RI, O'Donnell L, Meachem SJ, Stanton PG, De Kretser DM, Pratis K, 

Robertson DM. Identification of specific sites of hormonal regulation in spermatogenesis in 

rats, monkeys and man.Recent Prog Horm Res 2002; 57(1): 149-179.  

Imaniiie
Typewritten text
34



 F Fathiazad et al                                                                    

Int  J Women’s Health Reproduction Sci Vol. 1, No. 1, Spring 2013                       ISSN 2330-4456 

23. Harman SM, Metter J, Tobin JD, et al. Longitudinal effects of aging on serum total free 

testosterone   levels in healthy men. J Clin Endocrinol Metab. 2001; 86(2): 724-731. 

24. Whitten P L , Patisaul H B.Cross-species and interassay comparisons of phytoestrogen 

action. Environ Health Perspect 2001; 109(Suppl 1): 5–20. 

25. Makela S, Poutanen M, Lehtimaki J, Kostian ML, Santti R, Vihko R. Estrogen-specific 

17 beta-hydroxysteroid oxidoreductase type 1 (E.C. 1.1.1.62) as a possible target for the 

action of phytoestrogens. Proc Soc Exp Biol Med  1995; 208: 51-59 . 

26. Lephart ED, Thompson JM, Setchell KD, Adlercreutz H, Weber KS. Phytoestrogens 

decrease brain calcium-binding proteins but do not alter hypothalamic androgen metabolizing 

enzymes in adult male rats. Brain Res 2000; 859(1): 123–131.  

27. Khaki A, Fathiazad F, Nouri M, Khaki AA, Maleki N, Jabbari-Khamnei H,  Ahmadi P 

Beneficial effects of quercetin on sperm parameters in streptozotocin-induced diabetic male 

rats. Phytotherapy Research 2010 ; 24(9): 1285–1291. 

28.  Henkel R. The impact of oxidants on sperm functions. Andrologia 2005; 37(6): 205-206. 

29. Yüce A, Türk G, Ceribaşi S, Sönmez M, Ciftçi M, Güvenç M. Effects of cinnamon  

(Cinnamomum zeylanicum) bark oil on testicular antioxidant values, apoptotic germ cell and 

sperm quality. Andrologia. 2013; 45(4):248-55 

Imaniiie
Typewritten text
35


