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Table 1- Effect of different treatments on feed intake and weight gain Wistar rats (g day %)
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Diabetic with lead acetate and turmeric powder
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! Mean with different alphabets are statistically different (P< 0.05).
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Table 2- Effect of different treatments on histological parameters of testis tissue in Wistar rats*

JN
Treatment
sl Js 0 e ey SR
h . . . Diabetic with lead and
parameter Control Diabetic Diabetic with lead .
turmeric
(”m)."."." A , 674.6+17.4°  697.3+15.8° 732.5+19/1° 7134+ 21.3°
Seminiferous diameter (pm)
(M) oo o5 5263+13.2°  5472+147°  692.3+22.6% 683.5 + 18.6°
Lumen diameter (pum)
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Cell layer thickness (pm)
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Spermatocytes cell (number)
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Sertoli cell (number)
I-l e e
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Testosterone (ng 1)

(P <005) sisly go o sine BOES (sl oo, o 3 e b gy b slagySileo !

! Mean with different alphabets are statistically different (P< 0.05).
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Table 3- Effect of different treatments on the average of reproductive organs weight in Wistar rats*

Lo PERTRW) oy
Treatment Epididymis Testis
Jrs 0.86 £0.01% 1.69+0.03
Control
an

S 053+001°  1.13+0.04
Diabetic
oy Slil b b
- ATl c

0.32+0.02 1.02+0.02
Diabetic with lead acetate
220) Py g oy Sl b A 044+002° 1174003

Diabetic with lead acetate and turmeric powder
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! Mean with different alphabets are statistically different (P< 0.05).
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Figure 1- Microphotograph of testis tissue in control treatment. Regular seminiferous tubes, interstitial cells and sperm accumulation
is visible. X100; (H&E).
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Figure 2- Microphotograph of testis tissue in diabetic treatment. Decay cell layers (arrow) and the destruction of interstitial cells
(stars) is visible. X100; (H&E).

ladsbo a5 5 (o) Gag o ol 53 oyl 2008 S8l (LHE) Jirtpans (Jobo 0)l523 Cualsds Sy GRS o Calyd o 53 ddy b SIS Sags -3 JS
(X100; (HEE) (£50e%5)) ol 3gatio sitis

Figure 3- Microphotograph of testis tissue in diabetic and lead treatment. Significant reduction in seminiferous cell wall thickness
(arrow), sharp decline of sperm in lumen of the seminiferous (Star) and destruction of interstitial cells is visible. X100; (H&E).



1395 3y 3 o lods Bl ol 1l (0l pole sleeidssy 4ot D26

13-

14-

16-

T
%“7 X ..r:__::.!‘ ‘3;}:23? b < ;.' [
A R S R

o R e At & S

(XlOO; (HEE) (6 j00lcS5;) sl 3308 oy = o> Jlows &y s Jobo (slodyY ol 5 iy il i dignd)s o ) ddy cly Gl S5ty Sm =4 JS3
Figure 4- Microphotograph of testis tissue in turmeric treatment. Testicular tissue changes and cell layers damage is less than
diabetic and lead treatment. X100; (H&E)

&bo

Aitken, R. J., J. S. Clarkson and S. Fishel. 1989. Generation of reactive oxygen species, lipid peroxidation, and
human sperm function. Biology of Reproduction, 41: 183-97.

Arun, N. and N. Nalini. 2002. Efficacy of turmeric on blood sugar and polyol pathway in diabetic albino rats.
Plant Foods for Human Nutrition, 57: 41-52.

Ayoubi, A. R., J. Arshami, R. Valizadeh, Z. Mousavi, and A. Mousayi. 2013. The effect of water-alcholic
extracted gum of ferula asafoetida on blood parameters and testis histological in male wistar rat. Iranian Journal
of Animal Science Research, 4(4): 310-315. (In Persian with English Abstract).

Ayoubi, A. R., R. Valizadeh, J. Arshami and Z. Mousavi. 2014. The effect of water-alcholic extracted gum of
ferula asafoetida on body and testes weight, testosterone and spermatogenesis in adult male wistar rat. Iranian
Journal of Animal Science Research, 6(2): 173-180. (In Persian with English Abstract).

Baccetti, B., A. La Marca, P. Piomboni, S. Capitani, E. Bruni, and F. Petraglia. 2002. Insulin-dependent diabetes
in men is associated with hypothalamo-pituitary derangement and with impairment in semen quality. Human
Reproduction, 17: 2673-7.

Balasubramanian, K., P. Sivashanmugam, S. Thameemdheen and P. Govindarajulu. 1991. Effect of diabetes
mellitus on epididymal enzymes of adult rats. Indian Journal of Experimental Biology, 29: 907-9.

Chen, C. S., H. T. Chao, R. L. Pan and Y. H. Wei. 1997. Hydroxyl radical induced decline in motility and
increase in lipid peroxidation and DNA modification in human sperm. Biochemistry & Molecular Biology
International, 43: 291-303.

Dorman, H. J. D., O. Bachmayer, M. Kosar and R. Hiltunen. 2004. Antioxidant properties of aqueous extracts

from selected Lamiaceae species grown in Turkey. Journal of Agricultural and Food Chemistry, 52 (4): 762-770.

Duvoix, A., R. Blasius and S. Delhalle. 2005. Chemopreventive and therapeutic effects of curcumin. Cancer
Letters, 223: 181-90.

Ganong, W. F. 2001. Review of medical physiology. 20" edition. Philadelphia: McGraw- Hill, 383-0438.
Guneli, E., K. Tugyan, H. Ozturk, M. Gumustekin, S. Cilaker and N. Uysal. 2008. Effect of melatonin on
testicular damage in streptozotocin-induced diabetes rats. European Surgical Research, 40: 354-60.

Heidari, Z., H. R. Mahmoud Zadeh Sagheb, H. Rafigh Doost and A. A. Moein. 2003. Analysis of gross
anatomical parameters of kidney in male rats following Lead poisoning by using a stereological method. Journal
of Zahedan University of Medical Sciences (Tabib-e-shargh), 5(2):134-123.

Ibrahim, M., EI-A. Khalid, M. Ashry, F. Abeer, O. EI-Nahasand and M. Salama. 2006. Protection by Turmeric
and Myrrh against Liver Oxidative Damage and Genotoxicity Induced by Lead Acetate in Mice. Basic & Clinical
Pharmacology & Toxicology, 98: 32-37.

Jafari Anarkooli, 1., M. Sankian, A. R. Varasteh and H. Haghir. 2010. Effects of insulin and ascorbic acid on
inhibition of the apoptosis in hippocampus of STZ-induced diabetic rats. Journal of Iranian Anatomical Sciences,
28(7): 133-143.

Kaushal, D., M. R. Bansal and M. P. Bansal. 1996. Cell kinetics of the rat seminiferous epithelium following lead
acetate treatment. The Journal of Trace Elements in Experimental Medicine, 9: 47-56.

Kermanian, F., M. Mehdizadeh, A. R. Mahmoudian, N. Markazi Moghadam and M. Kermanian. 2008. Evaluation
of Lead Acetate Side Effects on Rat Hippocampus and the Effects of Vitamin C on These. Journal of Iranian



527

g d,) yo9 (Sdadlxo il

17-

18-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-
30-

Anatomical Sciences, 6(23): 345-351.

Masuda, T., Y. Toi, H. Bando, T. Maekawa, Y. Takeda and H. Yamaguchi. 2002. Structural identification of new
curcumin dimers and their contribution to the antioxidant mechanism of curcumin. Journal of Agricultural
and Food Chemistry, 50: 2524-25.

Modaresi, M., M. Messripour and R. Rajaei. 2010. Effect of cinnamon extract on the number of spermatocyte and
spermatozoa cells in mice. Iranian Journal of Medicinal and Aromatic Plants, 26(1): 83-90. (In Persian).

Owu, D. U., A. B. Antai, K. H. Udofia, A. O. Obembe, K. O. Obasi and M. U. Eteng. 2006. Vitamin C improves
basal metabolic rate and lipid profile in alloxan-induced diabetes mellitus in rats. Journal of Biosciences, 31(5):
575-579.

Pal, S., T. Choudhuri, S. Chattopadhyay, A. Bhattacharya, G. K. Datta, T. Das and G. Sa. 2001. Mechanisms of
curcumin-induced apoptosis of Ehrlich's ascites carcinoma cells. Biochemical and Biophysical Research
Communications, 288(2): 658-65.

Ping-Chi, H., L. Ming-Yie, H. Chao-Chin, C. Lih-Yuh and L. G. Yueliang. 1998. Effects of vitamin E and:or C
on reactive oxygen species-related lead toxicity in the rat sperm. Toxicology, 128: 169-179.

Poma, A., E. Pittaluga, and A. Tucci. 2003. Lead acetate genotoxicity on human melanoma cells in vitro.
Melanoma Research, 13: 563-566.

Saravanan, R. and L. Pari. 2005. Antihyperlipidemic and antiperoxidative effect of Diasulin, a polyherbal
formulation in alloxan induced hyperglycemic rats. BMC Complementary and Alternative Medicine, 5: 14-21.
Saxena, S. K., R. S. Srivastava, B. Lal, and S. V. Chandra. 1987. The effect of lead exposure on testis of growing
rats. Experimental Pathology, 31: 249-52.

Soudamani, S., S. Yuvaraj, S. Rengrajan, R. Sivakumar, T. Malini and K. Balasubramanian. 2006. Effects of
streptozotocindiabetes and insulin replacement on androgen and estrogen receptor concentrations in the
epididymis of Wistar rats. Journal of Endocrinology and Reproduction, 10: 59-61.

Srinivasan, M. 1972. Effect of curcumin on blood sugar as seen in a diabetic subject, Indian Journal of
Medical Sciences, 26: 269-270.

Tatar, M., D. Qujeq, F. Feizi, H. Parsian, A. S. Faraji, S. Halalkhor, R. Abassi, Z. Abedian, R. Pourbagher, S. M.
Aghajanpour, H. Mir and N. Seyfizadeh. 2010. Effects of Teucrium Polium Aerial Parts extract on oral glucose
tolerance tests and pancreas histopathology in Streptozocin-induced rats. International Journal of Molecular and

Cellular Medicine, 1(1): 44-49.

Vignon, F., A. Le Faou, D. Montagnon, A. Pradignac, C. Cranz and P. Winiszewsky. 1991. Comparative study of
semen in diabetic and healthy men. Diabetes & Metabolism, 17: 350-401.

Wallace Hayes, A. 2001. Principles and methods of toxicology.4th ed. Philadelphia: Taylor and Francis, 667-9.
Yadav, S., V. Vats and Y. Dhunnoo. 2002. Hypoglycemic and antihyperglycemic activity of Murraya koenigii

leaves in diabetic rats. Journal of Ethnopharmacology, 82: 111-6.



Iranian Journal of Animal Science Research OInl oold pole leiiadg sy & i
Vol. 8, No. 3, Fall 2016, p. 520-529 by 520-529 . 1395 b 3 o leis 8wl

The protective effect of turmeric (Curcuma longa) to damage caused by lead
acetate on feed intake, body weight change and reproductive performance of
male Wistar rats

A. Ayoubi®’- R. valizade*- A. omidi*- A. babayi*
Received: 16-11-2013
Accepted: 10-10-2015

Introduction Hyperglycemia increase oxidative stress which contributes to development and progression of
diabetic complications. Oxidative stress refers to an imbalance between the free radicals production and
antioxidant defenses that led to tissue damage. Lead is known to induce a broad range of physiological,
biochemical, and behavioral dysfunctions on nervous systems, haemopoietic system, cardiovascular system,
kidneys, liver and reproductive systems in animals as well as humans. Furthermore, Lead absorbed through the
digestive tract, respiratory system, and skin of animals. Lead can apply its toxic effects on various parts of the
body. Some feed additives can protect animal body against adverse effects of the absorbed lead. This study
investigated the protective effects of turmeric on adverse consequences of lead acetate in diabetic Wistar rat.

Materials and method Thirty-two male Wistar rats were randomly allocated to 4 groups of 8. The
experimental groups were 1) the Control, 2) diabetic control (streptozotocin injected in dose of 55 ppm), 3)
diabetic rats received lead acetate (55 ppm streptozotocin injected, 100 ppm of Lead acetate dissolved in water)
and 4) diabetic rats received lead acetate and turmeric powder (55 ppm of streptozotocin injected, 100 ppm lead
acetate dissolved in water, and 2% of feed turmeric powder). Streptozotocin (STZ) was dissolved in 0.1 M
sodium citrate buffer at pH 4.5 just before use, and injected intraperitoneally (IP). Three days after STZ
administration, the diabetic rats with blood glucose concentration more than 300 mg/dl were selected and
divided into 4 groups. The experimental period was 4 weeks. At the end of the experiment (day 29) the rats were
anesthetized with Ketamine (50 mg/kg) after withholding food for 12 h. The blood samples were taken from the
heart apex to assess lipids, enzymes and hormone concentrations. The right testis was removed after collecting
the blood, washed in saline, and fixed in 10% formalin at room temperature for 72 h. After fixing the tissue, it
was thoroughly washed under running water and dehydrated in ascending grades of ethyl alcohol, cleared, and
embedded in soft paraffin. Tissue sections of about 5pum were obtained, stained with hematoxylin and eosin, and
examined under light microscope. Twenty seminiferous tubular sections were selected from stained testes of rats
and then some parameters such as seminiferous tubule diameter, lumen, cell thickness and number of Leydig
cells and Sertoli cells were measured and recorded.

Results and Discussion Feed intake and live weight gain significantly reduced in diabetic rats, in
comparison with the control group. Lead acetate led to more reduction in feed intake although, turmeric feeding
showed a positive response in this parameter (feed intake). Moreover, higher basal metabolic rate in diabetic rats
led to increase in lipid and protein degradation. Based on histological findings, the activity of spermatogenous
tissue was affected by diabetes treatment. The cell thickness and cell number of spermatocytes and sertoli cells
reduced significantly in diabetic and lead exposure rats compared to the control group. This reduction was
exacerbated in diabetic rats exposed to lead acetate. The number of sertoli cells and spermatocytes in diabetic
and lead acetate rats showed a reduction trend. Decreasing seminiferous cell wall thickness is probably due to
the effects of lead oxidation through increasing free radical production in the testes. Shrunken and narrow
thickened basement membrane, sharp decrease in seminiferous cell wall thickness, increased the diameter of the
lumen, interstitial tissue destruction and reducing the number of layers of spermatogenesis were seen in diabetic-
lead acetate. These changes may affect sperm production and reproductive performance. Shrunken but organized
seminiferous was observed in diabetic and lead acetate with turmeric rats than diabetic and lead treatment.
Testosterone level reduced in lead acetate and diabetic rats in comparison with the control animals, but turmeric
feeding led to an increment in testosterone concentration. Antioxidant activity effects of turmeric and binding
with lead acetate decrease free radicals and reduce damage to the testes.

Conclusion Lead acetate probably increases oxidation in the testis tissue of diabetic rats with damages in the
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cell layers and reduced testosterone production and exacerbates the effects of diabetes on reducing reproductive
performance. It was concluded that turmeric supplementation protect rats from some harmful effects of lead
toxicity in form of lead acetate or other lead containing chemicals. The presence of special ingredients such as
curcumin in turmeric powder with its antioxidative stress property was the main reason for this protective effects
although more study are needed.

Key words: Diabetes, Lead, Turmeric, Testosterone, Testicular tissue, Wistar rat.



