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饲粮NFC/NDF对奶山羊瘤胃上皮细胞胰岛素样生长因子Ⅰ及其受体的基因表达的影响
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摘要 本试验旨在探讨饲粮不同非纤维性碳水化合物和中性洗涤纤维比(NFC/NDF)条件下,诱导奶山羊发生亚急性瘤胃酸中毒(SARA)过
程中瘤胃上皮细胞胰岛素样生长因子Ⅰ(IGF-Ⅰ)及胰岛素样生长因子Ⅰ受体(IGF-ⅠR)的基因表达量的变化。选用12只泌乳期关中奶山

羊为试验动物,试验分4期进行,每期15d,依次饲喂NFC/NDF分别为1.02(Ⅰ期)、1.24(Ⅱ期)、1.63(Ⅲ期)、2.58(Ⅳ期)的4种饲粮,以
逐渐增加饲粮精料的方式诱导奶山羊发生SARA,并采用实时定量PCR(qRT-PCR)法对瘤胃上皮细胞中IGF-Ⅰ及IGF-ⅠR的基因表达量的

变化进行相对定量分析。结果表明:随着饲粮NFC/NDF的升高,IGF-Ⅰ及IGF-ⅠR的基因表达量均出现不同程度的增加,Ⅱ期、Ⅲ期和Ⅳ

期IGF-Ⅰ的基因表达量分别是Ⅰ期的1.70、2.71和9.61倍,IGF-ⅠR的基因表达量分别是Ⅰ期的1.88、3.09和10.19倍。饲粮

NFC/NDF为2.58(即SARA期)时,与Ⅰ期相比,IGF-Ⅰ和IGF-ⅠR的基因表达量均出现极显著增加(P<0.01)。结果提示,以提高饲粮

NFC/NDF的方法逐渐诱导SARA,IGF-Ⅰ及IGF-ⅠR的基因表达量显著提高,SARA发生后,它们的表达量有大幅增加。
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Abstract： The objective of this study was to investigate the changes of expressions of insulin-like growth factor 
Ⅰ (IGF-Ⅰ) and insulin-like growth factor Ⅰ receptor (IGF-ⅠR) genes in the ruminal epithelium of dairy goats in the 

process of inducing subacute rumen acidosis (SARA) under the condition of different dietary ratios of non-fiber 
carbohydrate and neutral detergent fiber (NFC/NDF). This study was designed for four experimental periods with 
twelve lactating Guanzhong dairy goats, and 15 days in each period. Goats were fed 4 diets with different NFC/NDF 
(1.02, 1.24, 1.63 and 2.58, respectively). The induction of SARA was conducted by the gradual increase of dietary 
NFC/NDF, and expressions of IGF-Ⅰ and IGF-ⅠR genes were quantitatively analyzed by quantitative real-time PCR 
(qRT-PCR). The results showed as follows:expressions of IGF-Ⅰ and IGF-ⅠR genes were both increased with the 
gradual increase of dietary NFC/NDF. The expression of IGF-Ⅰ gene in periods Ⅱ, Ⅲ and Ⅳ was 1.70, 2.71 and 9.61 
times of that in period Ⅰ, respectively, and the expression of IGF-ⅠR gene in periods Ⅱ, Ⅲ and Ⅳ was 1.88, 3.09 
and 10.19 times of that in period Ⅰ, respectively. Compared with period Ⅰ, expressions of IGF-Ⅰ and IGF-ⅠR 

genes significantly were increased when NFC/NDF reache 2.58 (P<0.01). In conclusion, induction of SARA using the 
method of increasing dietary NFC/NDF can significantly increase expressions of IGF-Ⅰ and IGF-ⅠR genes, and they 

are increased sharply after SARA occurs. 
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insulin-like growth factor Ⅰ,   insulin-like growth factor Ⅰ receptor     

收稿日期: 2012-04-12; 

基金资助:

国家自然科学基金项目(30960252);现代农业产业技术体系建设专项资金资助 

引用本文:   

周向丽, 刘大程, 孙鸽等 . 饲粮NFC/NDF对奶山羊瘤胃上皮细胞胰岛素样生长因子Ⅰ及其受体的基因表达的影响[J]. 动物营养学报, 2012,V24(10): 2036-2043 



  

ZHOU Xiangli, LIU Dacheng, SUN Ge etc . Dietary NFC/NDF Affects Expressions of IGF-Ⅰ and IGF-ⅠR Genes in the Ruminal Epithelium of Dairy 
Goats[J]. Chinese Journal of Animal Nutrition, 2012,V24(10): 2036-2043. 
链接本文:  

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2012.10.025      或 

    http://118.145.16.228/Jweb_dwyy/CN/Y2012/V24/I10/2036

[1] OWENS F N,SECRIST D S,HILL W J.Acidosis in cattle:a review[J].Journal of Animal Science,1998,76:275-286. 

[2] 何军,陈代文.反刍动物瘤胃上皮发育规律及影响因素[J].中国草食动物,2007,27(5):56-58. 

[3] BERGMAN E N.Energy contributions of volatile fatty acids from the gastrointestinal tract in various species[J].Physiological 

Reviews,1990,70:1580-1588. 

[4] SHEN Z,SEYFERT H M,LOHRKE B,et al.An energy-rich diet causes rumen papillae proliferation associated with more IGF type Ⅰ receptors and 

increased plasma IGF-Ⅰ concentrations in young goats[J].The Journal of Nutrition,2004,134:11-7. 

[5] 曾求生.日粮营养水平对山羊瘤胃、瓣胃上皮生长及SCFA浓度的影响.硕士学位论文.南京:南京农业大学,2006. 

[6] 金公亮.奶山羊饲养标准[J].畜牧兽医杂志,1989,2:7-12. 

[7] 龚虹.羊乳腺中IGF-Ⅰ与其受体基因表达量的相关性研究.硕士学位论文.呼和浩特:内蒙古农业大学,2007. 

[8] LIVAK K J,SCHMITGEN T D.Analysis of relative gene expression data using real-time quantitative PCR and the 2-△△Ct method
[J].Methods,2001,25:402-408. 

[9] ONTSOUKA E C,HAMMON H M,BLUM J W.Expression of insulin-like growth factors (IGF)-Ⅰ and-Ⅱ,IGF-binding proteins-Ⅱ and -Ⅲ,and receptors 

for growth hormone,IGF type-Ⅰ and -Ⅱ and insulin in the gastrointestinal tract of neonatal calves[J].Growth Factors,2004,22(l):63-69. 

[10] BREIER B H.Regulation of protein and energy metabolism by the somatotropic axis[J].Dourest Animal Endocrinol,1999,17(23):209-218. 

[11] SIMMEN F A,BADINGA L,GERRN M L,et al.The porcine insulin-like growth factor system:at the interface of nutrition,growth and reproduction

[J].The Journal of Nutrition,1998,128(2):315S-320S. 

[12] MACRAE J C.Regulation of protein metabolism[C]//Rowett research institute annual report. :Rowett Research Institute,1992:84-90. 

[13] WHANG K Y,DONOVAN S M,EASTER R A.Effects of protein deprivation on subsequent efficiency of dietary protein utiliza-tion in finishing pigs

[J].Asian-Austrilia Journal of Animal Science,2000,13:659-665. 

[14] 韩昊奇,刘大程,高民,等.日粮不同NFC/NDF比对奶山羊瘤胃微生物及瘤胃pH变化的影响[J].动物营养学报,2011,23(4):597-643. 

[15] NEOGRADY Z,GALFI P,KUTAS F.Effect of intraruminal butyrate infusion on the plasma insulin level in sheep[J].Acta Veterinaria 

Hungarica,1989,37(3):247-53. 

[1] 杜宇, 王之盛, 董利锋.石榴皮多酚提取物对亚急性瘤胃酸中毒相关有害因子的影响[J]. 动物营养学报, 2011,23(11): 2031-2036

[2]
赵培厅,刘大程,高民,胡红莲,韩昊奇,周向丽,邓维康,王鹏飞.饲粮不同NFC/NDF对奶山羊瘤胃溶纤维丁酸弧菌、牛链球菌及埃氏巨型球菌含量变化的影响

[J]. 动物营养学报, 2011,23(10): 1716-1724

[3]
韩昊奇1，刘大程1*，高民2，胡红莲2，谢昌贤3，邓维康.不同NFC/NDF比对奶山羊瘤胃微生物及瘤胃pH变化的影响[J]. 动物营养学报, 2011,23(04): 

597-603

[4] 王新峰，冷青文，李志远，刘云芳*.低聚糖对断奶羔羊瘤胃菌群的影响[J]. 动物营养学报, 2010,22(05): 1396-1401

[5]
胡红莲1，卢德勋1，刘大程2*，珊丹1，李胜利1，张春华.日粮不同NFC/NDF比对奶山羊瘤胃pH、挥发性脂肪酸及乳酸含量的影响[J]. 动物营养学报, 

2010,22(03): 595-601

[6]
王梦芝1，詹爱军2，高杨1，徐爱秋1，喻礼怀1，王洪荣1.利用实时定量PCR研究不同蛋白质饲料对嗜淀粉瘤胃杆菌生长参数的影响[J]. 动物营养学报, 

2010,22(02): 327-334

[7] 李思明1,2，周定刚1*.维生素D3
对丝毛乌骨鸡组织中β-防御素基因的表达调控[J]. 动物营养学报, 2009,21(04): 573-579

Copyright 2010 by 动物营养学报  


