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摘要 本试验旨在比较研究硒化壳聚糖(SC)和亚硒酸钠(SS)对海兰褐种公鸡组织硒沉积量,硫氧还蛋白还原酶(TrxR)、Ⅰ型脱碘酶(ID
Ⅰ)活性及TrxR2、IDⅠ基因表达的影响。选取280只20周龄海兰褐种公鸡,随机分为7个处理,每个处理4个重复,每个重复10只鸡。将

SC和SS分别以0.4、0.8和1.2 mg/kg 3个硒水平添加到海兰褐种公鸡基础饲粮中,对照组饲喂基础饲粮,进行为期35 d饲养试验。结果

表明:1)不同的硒源和硒添加水平对种公鸡生长性能影响不显著(P>0.05)。2)在睾丸中,1.2 mg/kg SS添加组硒含量显著高于对照组

(P<0.05),1.2 mg/kg SC添加组硒含量极显著高于对照组(P<0.01);在肾脏中,0.8 mg/kg SS、1.2 mg/kg SS以及1.2 mg/kg SC添
加组硒含量均显著高于对照组(P<0.05)。3)饲粮中添加0.4 mg/kg SS极显著提高了种公鸡睾丸TrxR活性(P<0.01),添加0.4 mg/kg 
SC显著了提高种公鸡睾丸TrxR活性(P<0.05),但只有添加0.4 mg/kg SC才能极显著提高肾脏IDⅠ活性(P<0.01)。4)0.4 mg/kg SC
添加组睾丸TrxR2基因mRNA相对表达水平最高,但各组均差异不显著(P>0.05);随着硒添加水平的升高,在SS添加组,睾丸TrxR2基因

mRNA相对表达水平呈现先升高后下降的趋势,而在SC添加组,睾丸TrxR2基因mRNA相对表达水平呈现先升高后下降再升高的趋势。与

对照组比较,0.4 mg/kg SS添加组肾脏IDⅠ基因mRNA相对表达水平显著降低(P<0.05)。由此可知,SC对海兰褐种公鸡组织硒沉

积,TrxR、IDⅠ活性以及TrxR2、IDⅠ基因表达有较大影响;建议添加低水平(0.4 mg/kg)SC。
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Abstract： This experiment was conducted to compare the effects of seleno-chitosan (SC) and sodium selenite 
(SS) on tissue selenium retention, thioredoxin reductase (TrxR) and iodothyronine deiodinase Ⅰ (IDⅠ) activities and 
mRNA relative expression levels of TrxR2 and IDⅠ genes in Hy-Line breeder cocks. Two hundred and eighty 20-

week-old Hy-Line breeder cocks were allocated randomly into seven treatments with four replicates per treatment 
and ten breeder cocks per replicate. Control group was fed a basal diet, while the six other groups were fed the 
basal diet supplemented with 0.4, 0.8 and 1.2 mg/kg selenium from SC or SS, respectively. The experiment lasted 
for 35 days. The results showed as follows: 1) Se source and supplemental level did not influence the growth 
performance of breeder cocks (P>0.05). 2) The selenium content in testis of breeder cocks of 1.2 mg/kg SS 
supplemental group and 1.2 mg/kg SC supplemental group was significantly higher than that of control group 
(P<0.05 and P<0.01, respectively). The selenium content in kidney of breeder cocks of 0.8 mg/kg SS supplemental 
group, 1.2 mg/kg SS supplemental group and 1.2 mg/kg SC supplemental group had a significant increase compared 
with control group (P<0.05). 3) TrxR activity in testis of breeder cocks of 0.4 mg/kg SS supplemental group and 0.4 
mg/kg SC supplemental group was significantly higher than that of control group (P<0.01 and P<0.05, respectively), 
but only IDⅠ activity in kidney of 0.4 mg/kg SC supplemental group was significantly higher than that of control 

group (P<0.01). 4) The mRNA relative expression level of TrxR2 gene in testis of breeder cocks of 0.4 mg/kg SC 
supplemental group was the highest of all groups, but there was no significant difference among all groups (P>0.05). 
With the increase of supplemental selenium level, the mRNA relative expression level of TrxR2 gene in testis was 



  

increased at first, and then descended in SS supplemental groups, while the mRNA relative expression level of TrxR2 
gene was increased at first, then descended and increased at last in SC supplemental groups. The mRNA relative 
expression level of IDⅠ gene in kidney of breeder cocks of 0.4 mg/kg SS supplemental group was significantly lower 

than that of control group (P<0.05). These results indicate that SC has greater effects on the deposition of tissue 
Se, TrxR and IDⅠ activities and mRNA relative expression levels of TrxR2 and IDⅠ genes in Hy-Line breeder cocks, 

and supplementing SC at a lower level (0.4 mg/kg selenium) is better. 

Keywords： seleno-chitosan,   tissue selenium content,   thioredoxin reductase,   iodothyronine 
deiodinase Ⅰ,   gene expression     

收稿日期: 2012-12-17; 

基金资助:

2012年现代农业产业技术体系北京市家禽创新团队营养与饲料功能研究室岗位专家(PXM2012_014207_000166) 

通讯作者 滑静,副教授,E-mail:huajing_z@yahoo.com.cn    

引用本文:   

赵晓旭, 滑静, 王晓霞等 . 硒化壳聚糖对种公鸡组织硒含量、硒酶活性及其基因表达的影响[J]. 动物营养学报, 2013,V25(5): 1085-1092 

ZHAO Xiaoxu, HUA Jing, WANG Xiaoxia etc . Effects of Seleno-Chitosan on Tissue Selenium Content, Activities and Gene Expressions of 
Selenoenzymes in Breeder Cocks[J]. Chinese Journal of Animal Nutrition, 2013,V25(5): 1085-1092. 
链接本文:  

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2013.05.025      或     http://118.145.16.228/Jweb_dwyy/CN/Y2013/V25/I5/1085

[1] BROWN K M,ARTHUR J R.Selenium,selenoproteins and human health:a review[J].Public Health Nutrition,2001,4(2B):593-599. 

[2] NOBLE R,IONOV I,KUTZ E.Effect of vitamin E and selenium supplementation of cockerel diets on glutathione peroxidase activity and lipid 

peroxidation susceptibility in sperm,testes,and liver[J].Biological Trace Element Research,1998,64(1/2/3):119-132. 

[3] 潘翠玲,黄克和,赵玉鑫,等.富硒益生菌对鸡产蛋性能和肝脏Ⅰ型脱碘酶活性以及血清T3和T4水平的影响[J].南京农业大学学报,2011,34(5):105-111. 

[4] HOFFMAN D J.Role of selenium toxicity and oxidative stress in aquatic birds(Review)[J].Aquatic Toxicology,2002,57(1/2):11-26. 

[5] RAVI KUMAR M N V.A review of chitin and chitosan applications[J].Reactive & Functional Polymers,2000,46(1):1-27.  

[6] PAYNE R L,LAVERGNE T K,SOUTHERN L L.Effect of inorganic versus organic selenium on hen production and egg selenium concentration

[J].Poultry Science,2005,84(2):232-237. 

[7] 罗培林,郑萍,何军,等.不同硒源及硒水平对大鼠生长性能、血清抗氧化能力和组织硒沉积的影响[J].动物营养学报,2012,27(7):1311-1319. 

[8] SCHRAUZER G N.The nutritional significance,metabolism and toxicology of seleno-methionine[J].Advances in Food and Nutrition 

Research,2003,47:73-112. 

[9] TAPIERO H,TOWNSEND D M,TEW K D.The antioxidant role of selenium and seleno-comounds[J].Biomedecine & Pharmacotherapy,2003,57

(3):134-144.  

[10] BERRY M J,BANU L,LARSEN P R.TypeⅠiodothyronine deiodinase is a selenocysteine-containing enzyme[J].Nature,1991,349:438-440. 

[11] BECKETT G J,DAVID A,MACDOUGAL L,et al.Inhibition of type Ⅰ and type Ⅱ iodothy-ronine deiodinase activity in rat liver,kidney and brain 

produced by selenium deficiency[J].Biochemical Journal,1989,259:887-892. 

[12] HE J H,OHTSUKA A,HAYASHI K.Selenium influences growth via thyroid hormone status in broiler chickens[J].British Journal of 

Nutrition,2000,84:727-732. 

[13] WINGLER K,B CHER M,FLOH  L,et al.mRNA stability and selenocysteine insertion sequence efficiency gastrointestinal glutathione peroxidase 

high in the hierarchy of selenoproteins[J].European Journal of Biochemistry,1999,259:149-157. 

[14] JURADO M,MADRID R J,PUEYO C.Absolute gene expression patterns of thioredoxin and glutaredoxin redox systems in mouse[J].Journal of 

Biological Chemistry,2003,278:45546-45554. 

[15] HADLEY K B,SUNDE R A.Selenium regulation of thioredoxin reductase activity and mRNA levels in rat liver[J].Journal of Nutritional 

Biochemistry,2001,12:693-702. 

[16] DIANE D,KINLAW W B,ZHAO C.Effect of selenium deficiency on type 5’-deiodinase[J].Journal of Biological Chemistry,1994,269(23):16223

16228. 

[17] 赵庆,刘爱巧,王晓霞,等.饲粮硒对种公鸡睾丸中硒含量和硒蛋白酶基因mRNA表达的影响[J].动物营养学报,2011,23(6):1011-1018. 

[1]
陈秀芸, 滑静, 杨佐君, 王晓霞, 杨开伦, 张洁.不同硒源及水平对蛋用种公鸡肝脏中硒含量、抗氧化性及基因表达的影响[J]. 动物营养学报, 2013,25(9): 

2126-2135

[2] 张兴夫, 杜瑞平, 敖长金, 高民, 卢德勋.不同氨基酸模式对奶牛乳腺上皮细胞酪蛋白合成的影响[J]. 动物营养学报, 2013,25(8): 1762-1768

[3]
安清聪, 张春勇, 李美荃, 陈克嶙, 郭荣富.谷氧还蛋白1和硫氧还蛋白1基因在高黎贡山猪不同组织中表达规律及维生素E对其在氧化应激细胞中表达的影

[J]. 动物营养学报, 2013,25(8): 1825-1835

[4]
王秀美, 侯先志, 敖长金, 高民, 考桂兰, 高爱武, 兰儒冰, 塔娜.三维模式下培养时间对奶牛乳腺上皮细胞酪蛋白基因表达的影响[J]. 动物营养学报, 2013,25

(7): 1526-1533



张冬梅, 侯先志, 杨金丽, 高爱武, 王海荣, 考桂兰.饲粮能氮限饲与补偿对蒙古羔羊肝脏重量、肝细胞增殖和增肥及生长激素受体、类胰岛素生长因子基因


