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摘要 脂肪是人和动物用以贮存能量的主要形式,脂类代谢在机体生命活动中发挥着重要作用,而脂类代谢调控对于畜牧生产以及人类疾病

治疗都有重要意义。miRNA(microRNA,译作微RNA或小分子RNA)是近年来在真核生物体内发现的一类长度约22个核苷酸的内源性非编

码单链RNA,主要通过与靶基因mRNA靶标区域的互补配对,发挥降解靶mRNA或抑制mRNA翻译的作用。它能参与多种生物学过程包括细

胞凋亡、分化和癌变等,近几年其关于脂代谢的重要调节作用也相继被报导。本文主要对调节脂代谢的一些关键miRNA的研究进行综述。
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Abstract： Fat is the main form for energy storage in human beings and animals. Lipid metabolism plays an 

important role in a variety of life activities, and the regulation has important implications for livestock production 
and treatments of human diseases. miRNAs (microRNAs) are found in eukaryotes, and they are a class of non-
coding single-stranded RNA molecules with the length of about 22 nt. miRNAs mainly act the functions of 
destabilization and translational repression of mRNA by binding to complementary target sites in target mRNAs. 
miRNAs take parts in regulating multiple physiological processes including apoptosis, cell differentiation, and 
canceration, ect. The importance of these miRNAs in regulating lipid metabolism has been reported recently. This 
review summarized the researches on some key miRNAs in regulating lipid metabolism. 

Keywords： miRNA,   lipid metabolism,   target gene     

收稿日期: 2013-01-06; 

基金资助:

江苏省科技支撑计划项目(BE2011328) 

通讯作者 龚道清,教授,博士生导师,E-mail: yzgong@163.com    

引用本文:   

王来娣, 郑云, 蒋拾贝等 . miRNA在脂代谢中的研究进展[J]. 动物营养学报, 2013,V25(7): 1446-1452 

WANG Laidi, ZHENG Yun, JIANG Shibei etc . Research Advances of miRNA in Lipid Metabolism[J]. Chinese Journal of Animal Nutrition, 2013,V25(7): 
1446-1452. 
链接本文:  

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2013.07.007      或     http://118.145.16.228/Jweb_dwyy/CN/Y2013/V25/I7/1446

[1] HUANG Y,PLEDGIE A,CASERO R A,et al.Molecular mechanisms of polyamine analogs in cancer cells[J].Anti-Cancer Drugs,2005,16(3):229-241. 

[2] YOUNG L,SALOMON R,AU W,et al.Ornithine decarboxylase (ODC) expression pattern in human prostate tissues and ODC transgenic mice[J].The 

Journal of Histochemistry and Cytochemistry:Official Journal of the Histochemistry Society,2006,54(2):223-229. 



[3] SAXENA S,JONSSON Z O,DUTTA A.Small RNAs with imperfect match to end ogenous mRNA repress translation.Implications for off-target 

activity of small inhibitory RNA in mammalian cells[J].Journal of Biological Chemistry,2003,278:44312-44319. 

[4] PETROS L M,HOWARD M T,GESTELAND R F,et al.Polyamine sensing during antizyme mRNA programmed frameshifting[J].Biochemical and 

Biophysical Research Communications,2005,338(3):1478-1489. 

[5] SNAPIR Z,KEREN-PAZ A,BERCOVICH Z,et al.Antizyme 3 inhibits polyamine uptake and ornithine decarboxylase (ODC) activity,but does not 

stimulate ODC degradation[J].The Biochemical Journal,2009,419(1):99-101,103. 

[6] HOFFMAN DW,CARROLL D,MARTINEZ N,et al.Solution structure of a conserved domain of antizyme:a protein regulator of polyamines

[J].Biochemistry,2005,44(35):11777-11785. 

[7] 蔡富强,王艳林.鸟氨酸脱羧酶抗酶1与多胺代谢[J].生命科学,2011,23(10):1002-1008. 

[8] UCHIDA K,MANDEBVU P,BALLARD C S,et al.Effect of feeding methionine supplements with different rumen escape values on performance of 

high producing dairy cows in early lactation[J].Animal Feed Science and Technology,2003,107:1-14. 

[9] HEGEDUS M,FEKETE S,VERESEGYHAZY T,et al.Effect of methionine and its related compounds on rumen bacterial activity[J].Archives Animal 

Nutrition,1995,47(3):287-294. 

[10] NOFTSGER S,ST-PIERRE N R,SYLVESTER J T.Determination of rumen degradability and ruminal effects of three sources of methionine in 

lactaing cows[J].Journal of Dairy Science,2005,88(1):223-237. 

[11] 姜立,马文丽.鸟氨酸脱羧酶抗酶蛋白与细胞增殖抑制[J].医学分子生物学杂志,2008,5(2):154-159. 

[12] PEGG A E,FEITH D J.Polyamines and neoplastic growth[J].Biochemical Society Transactions,2007,35(Pt 2):295-299. 

[13] KAHANA C.Ubiquitin dependent and independent protein degradation in the regulation of cellular polyamines[J].Amino Acids,2007,33(2):225-

230. 

[14] MANGOLD U.The antizyme family:polyamines and beyond[J].IUBMB Life,2005,57(10):671-676. 

[15] PEGG A E.Regulation of ornithine decarboxylase[J].The Journal of Biological Chemistry,2006,281(21):14529-14532. 

[16] FRASER A V,GOODWIN A C,HACKER-PRIETZ A,et al.Knockdown of ornithine decarboxylase antizyme 1 causes loss of uptake regulation leading 

to increased N1,N11-bis(ethyl)norspermine (BENSpm) accumulation and toxicity in NCI H157 lung cancer cells[J].Amino Acids,2012,42

(2/3):529-538. 

[17] PIETILA M,LAMPINEN A,PELLINEN R,et al.Inducible expression of antizyme 1 in prostate cancer cell lines after lentivirus mediated gene transfer

[J].Amino Acids,2012,42(2/3):559-564. 

[18] COHAVI O,TOBI D,SCHREIBER G.Docking of antizyme to ornithine decarboxylase and antizyme inhibitor using experimental mutant and double-

mutant cycle data[J].Journal of Molecular Biology,2009,390(3):503-515. 

[19] ZHANG M,PICKART C M,COFFINO P.Determinants of proteasome recognition of ornithine decarboxylase,a ubiquitin-independent substrat[J].The 

EMBO Journal,2003,22(7):1488-1496. 

[20] HOSHINO K,MOMIYAMA E,YOSHIDA K,et al.Polyamine transport by mammalian cells and mitochondria:role of antizyme and glycosaminoglycans

[J].The Journal of Biological Chemistry,2005,280(52):42801-42808. 

[21] NAJAFI-SHOUSHTARI S H,FJORALBA K,LI Y X,et al.MicroRNA-33 and the SREBP host genes cooperate to control cholesterol homeostasis

[J].Science,2010,328:1566-1569. 

[22] ZHOU Z,HU X,HUANG Y,et al.Molecular cloning and identification of a novel Clonorchis sinensis gene encoding a tegumental protein

[J].Parasitology Research,2007,101(3):737-742. 

[23] RAYNER K J,SHEEDY F J,ESAU C C.Antagonism of miR-33 in mice promotes reverse cholesterol transport and regression of atherosclerosis

[J].Journal of Clinical Investigation,2011,121(7):2921-2931. 

[24] ALM K,OREDSSON S.Cells and polyamines do it cyclically[J].Essays in Biochemistry,2009,46:63-76. 

[25] 刘梦瑶,韩钰,蔡富强,等.鸟氨酸脱羧酶抗酶融合蛋白高表达对小鼠黑素瘤细胞B16-F1细胞周期的影响[J].免疫学杂志,2011,27(8):662-665,682. 

[26] RAYNER K J,SUAREZ Y,DAVALOS A,et al.MiR-33 contributes to the regulation of cholesterol homeostasis[J].Science,2010,328:1570-1573. 

[27] IRIKI T,HOSOGAI S,YAMANOGUCHI K,et al.Administration of methionine hydroxy analog to ruminants:effects on rumen fermentation and plasma 

methionine concentration[J].Bulletin of Azabu University Veterinary Medicine,1989,10:1-2,5-11. 

[28] VAZQUEZ-ANON M,CASSIDY T,MCCULLOUGH P,et al.Effects of Alimet on nutrient digestibility,bacterial protein synthesis,and ruminal 

disappearance during continuous culture[J].Journal of Dairy Science,2001,84(1):159-166. 

[29] LIN Y,MARTIN J,GRUENDLER C,et al. A novel link between the proteasome pathway and the signal transduction pathway of the bone 

morphogenetic proteins (BMPs)[J].BMC Cell Biology,2002,3:15. 

[30] 徐小良,戴克戎,汤亭亭.Smads及其相关转录因子与骨形态发生蛋白诱导成骨的信号转导[J].中国修复重建外科杂志,2003,17(5):359-362. 

[31] CASERO R A,Jr,MARTON L J.Targeting polyamine metabolism and function in cancer and other hyperproliferative diseases[J].Nature Reviews 

Drug Discovery,2007,6(5):373-390. 

[32] ISHII I,SUZUKI T,KANEKO H,et al.Correlation between antizyme 1 and differentiation of vascular smooth muscle cells cultured in honeycomb-

like type-I collagen matrix[J].Amino Acids,2012,42(2/3):565-575. 

[33] FEITH D J,SHANTZ L M,SHOOP P L,et al.Mouse skin chemical carcinogenesis is inhibited by antizyme in promotion-sensitive and promotion-



resistant genetic backgrounds[J].Molecular Carcinogenesis,2007,46(6):453-465. 

[34] BONER W,MORGAN I M.Novel cellular interacting partners of the human papillomavirus 16 transcription/replication factor E2[J].Virus 

Research,2002,90(1/2):113-118. 

[35] LIM S K,GOPALAN G.Antizyme 1 mediates AURKAIP1-dependent degradation of Aurora-A[J].Oncogene,2007,26(46):6593-6603. 

[36] KANG B,GUO J R,YANG H M,et al.Differential expression profiling of ovarian genes in prelaying and laying geese[J].Poultry Science,2009,88

(9):1975-1983. 

[37] 宿甲子,邓效禹,郭景茹,等.籽鹅卵巢5个基因产蛋前期与产蛋期mRNA表达的研究[J].中国兽医学报,2011,31(2):275-278. 

[38] AN X P,HOU J X,LI G,et al.Analysis of differentially expressed genes in ovaries of polytocous versus monotocous dairy goats using suppressive 

subtractive hybridization[J].Reproduction in Domestic Animals,2012,47(3):498-503. 

[39] ALBECK S,DYM O,UNGER T,et al.Crystallographic and biochemical studies revealing the structural basis for antizyme inhibitor function

[J].Protein Science:A Publication of the Protein Society,2008,17(5):793-802. 

[40] RAY R M,VIAR M J,JOHNSON L R.Amino acids regulate expression of antizyme-1 to modulate ornithine decarboxylase activity[J].The Journal of 

Biological Chemistry,2012,287(6):3674-3690. 

[41] RAYNER K J,ESAU C C,HUSSAIN F N,et al.Inhibition of miR-33a/b in non-human primates raises plasma HDL and reduces VLDL triglycerides

[J].Nature,2012,478:404-407. 

[42] TSAI W C,HSU S D,HSU C S,et al.MicroRNA-122 plays a critical role in liver homeostasis and hepatocarcinogenesis[J].Journal of Clinical 

Investigation,2012,122(8):2773-2897. 

[43] 刘宏波.蛋氨酸羟基类似物异丙酯对奶牛瘤胃发酵和生产性能的影响.硕士学位论文.南京:南京农业大学,2011. 

[44] 周帅,韩兆玉,刘军彪,等.蛋氨酸羟基类似物异丙酯对瘤胃体外发酵参数的影响[J].动物营养学报,2012,24(6):1105-1109. 

[45] XIA Z S,LI Z B,WANG Z Q,et al.Effects of cysteamine,organic chromium and methionine hydroxy analogue on lactating performance and serum 

physiobiochemical indices of lactating buffalo[J].Animal Husbandry & Veterinary Medicine,2005,37(3):4-8. 

[46] FAHEY J,MEE J F,MURPHY J,et al.Effects of calcium salts of fatty acids and calcium salt of methionine hydroxy analogue on plasma 
prostaglandin F2α metabolite and milk fatty acid profiles in late lactation Holstein-Friesian cows[J].Theriogenology,2002,58(8):1471-1482. 

[47] 夏中生,李致宝,王振权,等.半胱胺、有机铬和蛋氨酸羟基类似物对水牛泌乳性能及血清生理生化指标的影响[J].畜牧与兽医,2005,37(3):4-8. 

[48] XIA K,XI W B,WANG Z B,et al.Effects of feeding methylthio butyric acid isopropyl ester on postpartum performance and metabolism in dairy 

cows[J].Asian-Australasian Journal of Animal Science,2012,25(5):659-664. 

[49] WANG F,LI S L,XIN J,et al.Effects of methionine hydroxy copper supplementation on lactation performance,nutrient digestibility,and blood 

biochemical parameters in lactating cows[J].Journal of Dairy Science,2012,95(10):5813-5820. 

[50] NEMEC L M,RICHARDS J D,ATWELL C A,et al.Immune responses in lactating holstein cows supplemented with Cu,Mn,and Zn as sulfates or 

methionine hydroxy analogue chelates[J].Journal of Dairy Science,2012,95(8):4568-4577. 

[51] 周帅,韩兆玉,张丽,等.蛋氨酸羟基类似物异丙酯对奶牛血液生化指标及繁殖性能的影响[J].江苏农业科学,2012,40(6):187-188. 

[52] WHELAN S J,MULLIGAN F J,FLYNN B,et al.Effect of forage source and a supplementary methionine hydroxy analog on nitrogen balance in 

lactating dairy cows offered a low crude protein diet[J].Journal of Dairy Science,2011,94(10):5080-5089. 

[53] ERMÁKOVÁ J,KUDRNA V,ILLEK J,et al.Effects of a rumen-protected form of methionine and a methionine analogue on the lactation performance 

of dairy cows[J].Czech Journal of Animal Science,2012,57(9):410-419. 

[54] CHANG J,NICOLAS E,MARKS D,et al.miR-122,a mammalian liver-specific microRNA,is processed from hcr mRNA and may down-regulate the high 

affinity cationic amino acid transporter CAT-1[J].RNA Biology,2004,1:106-113. 

[55] ESAU C,DAVIS S,MURRAY S F,et al.miR-122 regulation of lipid metabolism revealed by in vivo antisense targeting[J].Cell Metabolism,2006,3

(2):87-98. 

[56] KOJIMA S,GATFIELD D,ESAU C C,et al.MicroRNA-122 modulates the rhythmic expression profile of the circadian deadenylase nocturnin in 

mouse liver[J].PLoS One,2010,5(6):e11264. 

[57] ELMÉN J,LINDOW M,SILAHTAROGLU A,et al.Antagonism of microRNA-122 in mice by systemically administered LNA-antimiR leads to 

upregulation of a large set of predicted target mRNAs in the liver[J].Nucleic Acids Research,2008,36:1153-1162. 

[58] CHEN W J,YIN K,ZHAO G J,et al.The magic and mystery of microRNA-27 in atherosclerosis[J].Atherosclerosis.2012,222(2):314-323. 

[59] KIM S Y,KIM A Y,LEE H W,et al.miR-27a is a negative regulator of adipocyte differentiation via suppressing PPAR-γ expression[J].Biochemical 

and Biophysical Research Communications,2010,392:323-328. 

[60] KARBIENER M,FISCHER C,NOWITSCH S,et al.MicroRNA miR-27b impairs human adipocyte differentiation and targets PPAR gamma[J].Biochemical 

and Biophysical Research Communications,2009,390:247-251. 

[61] KIDA K,NAKAJIMA M,MOHRI T,et al.PPAR alpha is regulated by miR-21 and miR-27b in human liver[J].Pharmaceutical Research,2011,28:2467-

2476. 

[62] WANG T,LI M Z,GUAN J Q,et al.MicroRNAs miR-27a and miR-143 regulate porcine adipocyte lipid metabolism[J].International Journal of 

Molecular Sciences,2011,12:7950-7959. 

[63] NAKANISHI N,NAKAGAWA Y,TOKUSHIGE N,et al.The up-regulation of microRNA-335 is associated with lipid metabolism in liver and white 



adipose tissue of genetically obese mice[J].Biochemical and Biophysical Research Communications,2009,385:492-496. 

[64] GERIN I,BOMMER G T,MCCOIN C S,et al.Roles for miRNA-378/378* in adipocyte gene expression and lipogenesis[J].American Journal of 
Physiology-endocrinology and Metabolism,2010,299:198-206. 

[65] VINCIGUERRA M,SGROI A,VEYRAT-DUREBEX C,et al.Unsaturated fatty acids inhibit the expression of tumor suppressor phosphatase and tensin 

homolog (PTEN) via microRNA-21 up-regulation in hepatocytes[J].Hepatology,2009,49(4):1176-1184. 

[66] ESAU C,KANG X L,PERALTA E,et al.MicroRNA-143 regulates adipocyte differentiation[J].Journal of Biological Chemistry,2004,279(50):52361-

52365. 

[1]
蒋瑞瑞，赵桂苹，陈继兰，郑麦青，刘冉冉，李鹏，胡耀.爱拔益加肉鸡和北京油鸡脂肪代谢及其相关基因表达的比较研究[J]. 动物营养学报, 2010,22(05): 

1334-1341

[2] 杨燕燕 张春善 张映 张晓峰 杨玉.铜、维生素A及互作效应对肉仔鸡糖脂代谢的影响[J]. 动物营养学报, 2007,19(02): 112-118

Copyright 2010 by 动物营养学报  


