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ABSTRACT Objective: To investigate the mechanism of chronic alcohol intake contributed to the injury in reproductive system of
male rats. Methods: Male SD rats, aged 8 weeks old, were randomly divided into two groups and treated as follows: (i) control (5% sucro-
se, orally) daily for 12 weeks, (ii) ethanol (4 g/kg, orally) daily for 12 weeks. 12 weeks later, epididymises were removed and analyzed
for sperm number and motility. Serum was isolated and analyzed for concentration of testosterone and LH. Testis were removed and
content of MDA and GSH, activity of GPx and SOD, expression of bax, bcl-2, caspase-3 and cleaved caspase-3 were analyzed. Results:
12 weeks later, the ratio of testicular weight and body weight decreased in ethanol-treated group (P<0.05). The number and motility of
sperm decreased (P<0.01), and the concentration of testosterone and LH in serum decreased (P<0.05) and increased (P<0.05), respectively.
The content of MDA (P<0.01) and GSH (P<0.05) increased. The activity of GSH and GPx decreased (P<0.01). The expression of bax in-
creased(P<0.05) and the ratio of cleaved caspase-3 and caspase-3 elevated (P<0.01). Conclusion: The augmentation of oxidative stress co-
ntributes to the ethanol-induced reproductive injury in male rats.
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Table 1 Primary antibodies used for Western blotting

Name Source Dillution
Bcl-2 rabbit polyclonal antibody 1:1000
Bax rabbit polyclonal antibody 1:1000
cleaved Caspase-3 rabbit polyclonal antibody 1:1000
Caspase-3 rabbit polyclonal antibody 1:3000
-actin mouse monoclonal antibody 1:20000
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Fig.1 The ratio between testicular weight and body weight of rats
(n=11 in each group), TW: testicular weight, BW: body weight,

* P<0.05 vs control group
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Fig.2 Number and motility of sperm of epididymis in mice
(n=11 in each group), ** P<0.01 vs control group
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Fig 3 concentration of testosterone and luteinizing hormone (LH) in serum of rats
(n=11 in each group), LH: luteinizing hormone, * P<0.05 vs control group
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Fig.4 Concentration of MDA, GSH, GPx and SOD (n=11 in each group)
MDA: malondialdehyde, GSH: glutathione, GPx: glutathione peroxidase, SOD: superoxide dismutase, * P<0.05, ** P<0.01 vs control group
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Fig.5 Expression of bax, bcl-2, caspase-3 and cleaved caspse-3 in testis of rats

C3: caspase-3,* P<0.05, ** P<0.01 vs control group, the experiment was tripled

B TR B S BRI IAE LU B A 22 WL T
PRS0 LS R GER LA™, TIASBIFSE 45 SRR WP A 15405 52
FUR A 2 DR T RS R BT AR K P . R
f S HE— AP S A B TR 51 A A T T A Al
P2 bax, A Z M T2 7 bel-2 B

g b, KB K H] R AT RS S JS , S
S I 7K T B0 T O P £ B R G40 40 1) E A
Z—

£ 30K ( References )

[1] Theodore J. Cicero, Bruce Nock, Lynn O'Connor, et al. Acute alcohol
exposure markedly influences male fertility and fetal outcome in the
male rat [J]. Life Sci, 1994, 55: 901-901
Yoshishige Ida, Shusaku Tsujimaru, Katsura Nakamaura, et al. Effects

—
N4
—

of acute and repeated alcohol ingestion on hypothalamic-pituitary-gon-
adal and hypothalamic-pituitary-adrenal functioning in normal males
[J]. Drug Alcohol Depend, 1992, 31: 57-57

[3] Qianlong Zhu, Jeremy Meisinger, Nicholas V. Emanuele, et al. Ethan-
ol exposure enhances apoptosis within the testes [J]. Alcohol Clin Exp
Res, 2000, 10: 1550-1556

[4] El-Sokkary GH. Quantiative study on the effects of chronic ethanol ad-
ministration on the testis of adult male rats [J]. Neuro endocrinol Lett,
2001, 22: 93-99

[5] Arto K. Orpana, C.J.Peter Eriksson, Matti Harkanen. Ethanol- induced
inhibition of testosterone biosynthesis in rat leydig cells; role of cultu-
re medium composition [J]. J Steroid Biochem, 1989, 33: 1243-1248

[6] Tom V. Widenius, C.J.Peter Eriksson, Reino H. Ylikahri, et al.Inhibi-

—

=

—

—

tion of testoterone synthesis by ethanol:role of luteinizing hormone [J].
Alcohol, 1989, 6: 241-241

Ellingboe J. Acute effects of ethanol on sex hormones in non-alcoholic
men and women [J]. Alcohol and Alcoholism. Supplement 1987, 1:
109-116

IR, Bw, L5, F ARSI R R R AR AL
W %m [J]. £F B 5, 2011, 35(5): 375-378

Wang Shui—ming, Peng Rui-yun, Gao Ya-bing, et al. Effect of extrem e
short-term m icrowave radiation on male reproduction in rats [J]. Mil-
Med Sci, 2011, 35(5): 375-378

F IR AR Y BT S MR A K R A
o [1]. &I 53Rk, 2009, 31(3): 259-262

Luo Qlong, Ren Shi-cheng, Yang Ming-liang, et al. Effect of Laminar-
inz Japonica Polysacchocrides on Sexual Function of Male Rats After

Irradiation of Testis [J]. Acta Nutrimenta Sinica, 2009, 31(3): 259-262

10] &8, 54,8 L 5% ki = AR =T AR ET T RAER

KAAHZ %M Hva [J]. RSk 4 &, 2010, 27(11): 952-954
Gao Hai-yan, Li Jie, Si Ji-liang, et al. Effects of Dibutyltin Dilaurat
Exposure during Gestationperiod on Reproductive System of Male
Offspring Rats [J]. J Environ Health, 2010, 27(11): 952-954
38 S, G 24, B 05 B4 AR AR AT IR REHE G Rk #
#% R [J1. 7 M F E 2 K3 3IR, 2008, 25(5): 442-445
Chen Tong-wen, Zeng Jin-xiong, Wang Hai-ying, et al. Effect of Th-
erapy of Tonifying Kidney and Replenishing Essence on Protein Exp-
ression Profile in Testes of Aged Rats [J]. Journal of Guangzhou Uni-
versity of Traditional Chinese Medicine, 2008, 25(5): 442-445

(T 869 T1 )



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.5 FEB2014

- 869 -

nced and diffusion-weighted breast MR imaging parameters [J]. Radi-
ology, 2012, 263(2):374-382

[10] Mami L, Denis LB, Ryosuke O, et al. Apparent diffusion coefficient

Clinical Value on 18F-FDG PET and 1311 Whole Body Scan for Det-
ecting the Metastases in Differentiated Thyroid Cancer After Operati-
on[J]. Progress in Modern Biomedicine, 2012, 12(03):489-492+463

as an MR imaging biomarker of low-risk ductal carcinoma in situ: a [16] Elaine SW, Mary LL, Cheryl SA, et al. Effect of radiotherapy boost
pilot study [J]. Radiology, 2011, 260(2):364-372 and hypofractionation on outcomes in ductal carcinoma in situ [J].
[11] Soley B, Nisreen E, Angelica MG, et al. Predictive factors for BRCA1 Cancer, 2011, 117:54-62
/BRCA2 mutations in women with ductal carcinoma in situ [J]. Can- [17] Craig A, Stewart JA, Soonmyung P, et al. Adjuvant tamoxifen reduc-
cer, 2012, 118:1515-1522 es subsequent breast cancer in women with estrogen receptor-positive
[12] Stephanie KC, Yu-Hui C, Margaret MD, et al. Impact of margin stat- ductal carcinoma in situ: a study based on NSABP protocol B-24 [J].
us on local recurrence after mastectomy for ductal carcinoma in situ Journal of Clinical Oncology, 2012, 30(12):1268-1273
[J]. International Journal of Radiation Oncology, biology, physics, [18] Monica M. Refining the use of endocrine therapy for ductal carcino-
2013, 85(4):948-952 ma in situ [J]. Journal of Clinical Oncology, 2012, 30(12):1249-1251
[13] Jeremy S, Hiram C, Lee T, et al. Radiation field design and regional [19] Shelley H, Aseem L, Yunn-Yi C, et al. Genomic alterations and phen-
control in sentinel lymph node-positive breast cancer patients with otype of large compared to small high-grade ductal carcinoma in situ
omission of axillary dissection [J]. Cancer, 2012, 118:1994-2003 [J] Human Pathology, 2011, 42:1467-1475
[14] Sabin BM, Sharad G, Meena SM, et al. Ductal carcinoma in situ  [20] ¥ JEF, 4R R T, R4, F. SUREIR S A B4 F A K5 Lok
treated with breast-conserving surgery and radiotherapy: a comparis- KM AR E 5 U] AR AW EFutE, 2012, 12(35):
on with ECOG study 5194 [J]. Cancer, 2011, 117:1156-1162 6909-6911+6916
[15] A &4, thifk, 4% % (18)F-FDG PET #3455 £(131)] 4 % Yang Zhuang-qing, Zou Tian-ning, Chen De-dian, et al. Analysis of
FFb AT AR TR SRA S KRG AL ) AR ] 69 16 R WAL AE[T]. the Risk Factors of Arm Lymphedema Following Axillary Lymph
AR AW EF 3, 2012, 12(03):489-492+463 Node Dissection with Breast Cancer [J]. Progress in Modern
Zhou Fei-hua, Xu Hai-feng, Ba Hong-zhen, et al. Assessment of the Biomedicine, 2012,12(35):6909-6911+6916
(_E3%5 861 1) 31(8): 721-723

[12] x| #4%, & F 5%, % E, F. H35i53) 24h )5 K AFHBERZ Bel

[13

[14

[}

=

2.Bax &8 kik T
121-124

D] oL 3 0% X AR F 5 B 5 3k, 2010, 25(5):

Lu Xiang-mei, Wu Yu-qiang, Tan Jun, et al. the Testis Activity and
Bcl-2, Bax Protein Expression Changes of the Rat after 24 hours Exh-
austive Exercise [J]. Journal of Physical Education Institute of Shanxi
Normal University, 2010, 25(5): 121-124

Jinhua Sun, Ming Ying, Hui Li, et al. Role of UCH-L1/ubiquitin in a-
cute testicular ischemia-reperfusion injury [J]. Biochemical and Biop-
hysical Research Communications, 2008, 366(2): 539-544

AR AOAE B T TR AR A5 FRARAY T i) 3 Bl R M KR A 78 2 LR
=8 Y [J]. % = FEKFFR, 2009, 31(8): 721-723

Deng Xu-hui, Liao Wei-gong, Zhang Rong-hua, et al. Yang Jing Zhong
Zi decoction attenuates apoptosis of spermatogenic cells of hypoxic

injured rats [J]. Acta Academiae Medicinae Militaris Tertiae, 2009,

[15]

[16]

[17]

(18]

JS Gavaler, T Urso, DH Van Thiel. Ethanol: its adverse effects upon
the hypothalamic-pituitary-gonadal axis [J]. Subst Alcohol Actions
Misuse, 1983, 4(2-3): 97-110

Qin Shi, Dale B. Hales, Nicholas V. Emanuele, et al.Interaction of
Ethanol and Nitric Oxide in the Hypothalamic-Pituitary-Gonadal Ax-
is in the Male Rat [J]. Alcohol Clin Exp Res, 1998, 22(8): 1754-1762
Mehmet Fatih Sénmez, Figen Narin, Esra Balcioglu, et al. Melatonin
and Vitamin C Attenuates Alcohol-Induced Oxidative Stress in Aorta
[J]. Basic & Clinical Pharmacology & Toxicology, 2009, 105 (6):
410-415

Kazim Husain, Manuel Vazquez, Rais A. Ansari, et al. Chronic alcoh-
ol-induced oxidative endothelial injury relates to angiotensin II levels
in the rat[J]. Molecular and Cellular Biochemistry, 2008, 307(1-2): 51
-58



