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Abstract:  

MicroRNAs are 20-22 nucleotides long noncoding RNAs that were first described in 1993, in developmental timing experiment 

in the nematode Caenorhabditis elegans. MicroRNA play an important role in miscellaneous cellular process including 

development, immunity, cell-cycle control metabolism, viral or bacterial disease, stem cell differenation and oncogenesis. In the 

human the first indication of microRNA contributing to disease came from the identification of person suffering from Digeorge 

syndrome which result in dysfunction  microRNA biogenesis. MicroRNAs play an important role in liver disease. The 

physiological important of metabolic pathways, immunity, viral hepatitis, cancer, and liver fibrosis. Micro RNA biogenesis has 

been well characterized and basically consists of 6 steps: transcription, cleavage, export, further cleavage, strand  selection, and 

interaction with target messenger RNAs. In the hepatitis C  up regulation of miR-296, miR-351, and miR-155 and down 

regulation of  miR-221,miR-222, and miR-181.[8,9] In the hepatitis B up regulation of miR-373, miR-370, and miR532 and 

down regulation  miR-122, miR-223, miR-29, miR-199, and miR-198.[8] In the non-alcoholic fatty liver and non-alcoholic 

steatohepatitis up regulation of miR-155, miR-34, miR-146, and miR-200 and down regulation of miR-122, miR-617,and miR-

451.[6,10-12] In the alcoholic liver disease up regulation of miR-155, miR-705, miR-224, and miR-212 and down regulation of 

miR-182, miR-183, and miR-199.[13] In the liver fibrosis up regulation of miR-199a, miR-200, miR-21, miR-223, and miR-34 

and down regulation of miR-29 family, miR-122, miR-146a, miR-15b, miR-150,and miR-194. 
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Introduction:  

MicroRNAs are 20-22 nucleotides long noncoding 

RNAs that were first described in 1993, in 

developmental timing experiment in the nematode 

Caenorhabditis elegans.[1] MicroRNA play an 

important role in miscellaneous cellular process 

including development, immunity, cell-cycle control 

metabolism, viral or bacterial disease, stem cell 

differenation and oncogenesis.[2-4] In the human the 

first indication of microRNA contributing to disease 

came from the identification of person suffering from 

Digeorge syndrome which result in dysfunction  

microRNA biogenesis.[5] MicroRNAs play an 

important role in liver disease. The physiological 

important of metabolic pathways, immunity, viral 

hepatitis, cancer, and liver fibrosis.[3,6-7] Micro 

RNA biogenesis has been well characterized and 

basically consists of 6 steps: transcription, cleavage, 

export, further cleavage, strand  selection, and 

interaction with target messenger RNAs. In the 

hepatitis C  up regulation of miR-296, miR-351, and 

miR-155 and down regulation of  miR-221,miR-222, 

and miR-181.[8,9] In the hepatitis B up regulation of 

miR-373, miR-370, and miR532 and down regulation  

miR-122, miR-223, miR-29, miR-199, and miR-

198.[8] In the non-alcoholic fatty liver and non-
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alcoholic steatohepatitis up regulation of miR-155, 

miR-34, miR-146, and miR-200 and down regulation 

of miR-122, miR-617,and miR-451.[6,10-12] In the 

alcoholic liver disease up regulation of miR-155, 

miR-705, miR-224, and miR-212 and down 

regulation of miR-182, miR-183, and miR-199.[13] 

In the liver fibrosis up regulation of miR-199a, miR-

200, miR-21, miR-223, and miR-34 and down 

regulation of miR-29 family, miR-122, miR-146a, 

miR-15b, miR-150,and miR-194.[14,15] 

Discussion :  

MiRNAs are good biomarkers because they are well 

defined, chemically uniform, restricted to a 

manageable number of species, and stable in cells 

and in the circulation.[16-18] Analyzing patterns of 

miRNAs need polymerase chain reaction (PCR)-

based techniques, and  hybridization assays.[19,20] 

QRT-PCR method based on the reverse transcription 

of miRNA into cDNA and next amplification by 

QPCR are used to quantify the amplified product 

sequences.QRT-PCR is the most sensitive method 

representing a useful validation of candidate miRNA 

identified by more sophisticated and extensive 

approaches.[21,22] quantitative  reverse transcriptase 

QRT-PCR based method are generally difficult to 

reconcile with large sample numbers and probe 

sets.If sample from a homogeneous patient 

population are available, one viable approach for 

exploratory studies could be to perform multiplex 

PCR [23] with pooled samples, followed by analyses 

of individual samples. [24] Conventional qRT-PCR 

and micro fluidic qRT-PCR platforms each have 

better limits of detection and dynamic ranges than 

expression microarrays [25] but cannot compete with 

the ability of these assays to analyze thousands of 

targets. Direct hybridization with RNA in solution, 

using color-coded probes, offers a more highly 

multiplexed analysis without a need for 

amplification.[26] 

                                                        Tissue  

                   

 

                                                    Extract RNA  

           

                                                  Copy into cDNA 

                                                               

                                                                 RT-PCR 

 

 

 

 

 

 

                    

                                             

                                                   Analyzer result [27, 28] 

1. Denaturation and hybridation of probe 

2. Extension of primer and strand 

displacement of probe 

3. Cleavage of probe and fluorescence 

from the reporter dye  



Indian Journal of Basic and Applied Medical Research; June 2014: Vol.-3, Issue- 3, P. 23-31 

24 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

Most of the Doctors had studied on the microRNA in liver disease. They have published their study related to liver 

diseases. I have taken 11 review articles on microRNA and re-analyzed their study. 

                                       List of microRNAs in liver disease 

S.no Author name  Liver disease Up regulation of miRNA Down regulation of miRNA References 

1 Sara Ceccarelli NAFLD/NASH 10,16,29,33,34,146 99,122,132,150,511 7,21,29-37 

Fibrosis 34,125,199,200,221,223 29,30,96,132,193,341,183, 7,38-40 

2 Robert F. Schwabe 

and John W. Wiley 

ALD 125,155,146 122 41,42 

Fibrisis 199,200 29 43 

HCC 221,181,17,92 122,let-7,26,10 44 

3 Shubham 

Shrivastava, 

Anupam 

Mukherjee, Ratna B 

Ray 

HCV 448,196,29,130,155, 122,let-7 45,46 

4 Ying-Feng Wei, 

Guang-Ying Cui, 

Ping Ye, Jia-Ning 

Chen, Hong-Yan 

Diao  

HBV 244 145,199 47 

5 Catherine L. Jopling HCV          122 48,49 

6 Shashi Bala and 

Gyongyi Szabo 

ALD 132,155 27,214,199,182,183,200,222 50 

7 Gyongyi Szabo, 

Peter Sarnow, 

Shashi Bala 

HCV miR-296, miR-351, miR-155, 

miR-146 

miR-29, miR-221, mir-222, miR-

181 

8,9 

HBV miR-373, miR-370, miR-523 miR-122, miR-223, miR-29, mir-

199, miR-198 

8 

NAFLD/NASH miR-155, miR-34a, miR-146b, 

miR-200 

miR-122, miR-617, miR-451 10-12 

ALD miR-155, miR-705, miR-

1224, miR-212 

miR-182, miR-183, miR-199 13 

Fibrosis miR-199, miR-200, miR-21, 

let-7, mir-223, miR-34 

miR-29 family, miR-122, miR-

146, miR-15, miR-150, miR-194 

14,15 

HCC miR-21, miR-221, miR-22, 

miR-15, miR-517 

miR-122, miR-29 family, miR-26, 

miR-124, let-7, 

miR-199 

51 

25 
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In the hepatitis c virus miRNA-122 inhibit the 

circulation of HCV  and form antagomirs, it is 

modified , anti-sense mirRNA-122 molecules. Antag-

omirs decrease the HCV RNA level so that miRNA 

gene expression more and increase the miRNA-

122.miRNA have same effect on HBV and increase 

miRNA-122 level.[52] 

In the alcohol liver disease abuse of alcohol cause 

increased intestine permeability and ROS generation . 

kupffer cell and TNF alpha cell activation occur and 

signaling cascade to amplify the inflammation . over 

expression of miRNA-155 and miRNA-132.[53] And 

in the fatty liver 23 miRNAs regulating cell 

proliferation, apoptosis, inflammation, oxidative 

stress and metabolism were either over expressed or 

under expressed. miR-155, miR-34 were over 

expressed and miR-122 was under expressed.[52] 

In the liver fibrosis activation of stellatecells and 

expression of matrix metalloproteinases and tissue 

inhibitors of metalloproteinase. And over expression 

of miR-199, miR-200 and under expression of miR-

29 family, miR-122 .[52] 

In the hepatitis cellular carcinoma can cause by the 

chronic infection of HCV ,in case miRNA-122 not 

form antagomirs then under expression of miRNA-

122 and over expression of miRNA-21 and miRNA-

221.[54] 

Figure1.Showing miRNA biogenesis and therape-

utic delivery. miRNA are transcribed as pri-miRNA 

in the nucleus and exported to the cytoplasm as pre 

miRNA and later processed as mature miRNAs. 

Sense or guide strand is loaded into the Ago 

complex, which is named RNA inducing silencing 

complex (RISC). Depending on complementary of 

sense strand to target gene, either the target mRNA is 

degraded (100% complementary) or translation is 

inhibited (partial complementary). miRNA function 

can be inhibited by using antisense oligonucleotides 

(ASO) such as lock nucleic acid (LNA), antagomirs, 

miR ZIp, 20-O-methyl, etc. Nanoparticles or adeno-

associated vectors (AVV) can be used for tissue-

specific antimiRNA delivery particularly in in vivo 

systems. For overexpression of a particular miR, 

miRNA mimics can be used directly or delivery can 

be mediated by AAV or nanoparticles. 

Eric R Gamazon, Federico Innocenti, Rongrong Wei, 

Libo Wang, Min Zhang, Snezana Mirkov, 

Jacqueline Ramírez, R Stephanie Huang, Nancy J 

Cox, Mark J Ratain and Wanqing Liu they have 

conducted the study on A genome-wide integrative 

study of microRNAs in human liver  

(2013).  

According to their study they have taken 206 sample 

for gene expression profiling in liver. The liver 

samples were mostly derived from donor livers not 

used for whole organ transplants. MiRNA expression 

was measured in 79 of the liver samples using the 

Exiqon miRCURY LNA Array v10.0 . These 79 

samples were a subset of the 206 liver tissue samples 

used for the mRNA expression profiling To confirm 

the expression of select miRNAs and mRNAs, the 

correlations between the miRNAs and mRNAs, and 

the miR-eQTLs, quantitative PCR (Q-PCR) studies 

of two miRNAs (miR-148a and miR-185a) and two 

mRNAs (PTGIS and ADRB2) were conducted. We 

performed correlation analyses between the Q-PCR 

and microarray data, between the miRNAs and 

mRNAs, and between the miR-eQTLs and the 

miRNAs. The Q-PCR confirmation was performed in 

the samples for which total RNA was still available . 

Q-PCR for miRNAs was performed with Taqman 

MicroRNA Assays using ViiA™ 7 Real-Time 

PCRSystem  according to the manufacturer’s 

instructions. The U6 gene (RNU6B) was used as an 

26 
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internalcontrol. Q-PCR for the two mRNA genes was 

conducted using iQ™ SYBRW Green Supermix 

according to the protocol developed in ourpreviously 

study .  

Annealing temperatureused for the Q-PCR reactions 

for both genes was 65°C. The relative expression 

levels between the quantified miRNA or mRNA 

genes and the respective internal control genes were 

used in the data analyses. 

Conclusion 

MiRNAs are good biomarkers. Pattern of elevation 

varies in different diseases. They are specific for the 

HBV, HCV, NASH, ALD, HCC, and liver fibrosis. 

In the hepatitis B microRNA 122 is decreased and in 

the HCV microRNA 122 is increased. In ALD micro 

RNA 155 and 132 are elevated and micro RNA 122 

is decreased. In HCC micro RNA 21 Micro RNA221 

and microRNA 222 are increased and 122 is 

decreased. In liver fibrosis micro RNA 199, micro 

RNA 200 and Let 7 is increased and micro RNA 29 

and micro RNA 122 is decreased. The above article 

gives the information about micro RNA 122 as 

specific for liver disease it participate in many liver 

diseases like cirrhosis, fatty liver, necrosis, 

cholestasis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bibliography:  

1.  Lee RC, Feinbaum RL, Ambros V. The C. elegans heterochronic gene lin-4 encodes small RNAs with 

antisense complementarity to lin-14. Cell 1993;5:843–854 

2.  V. Ambros, “The functions of animal microRNAs,” Nature, vol. 431, no. 7006, pp. 350–355, 2004. 

3. S. Bala, M. Marcos, and G. Szabo, “Emerging role of microRNAs in liver diseases,” World Journal of 

Gastroenterology, vol. 15, no. 45, pp. 5633–5640, 2009. 

4. [D. P. Bartel, “MicroRNAs: target recognition and regulatory functions,” Cell, vol. 136, no. 2, pp. 215–

233, 2009. 

5. Chang TC, Mendell JT. The roles of microRNAs in vertebrate physiology and human disease. Annu Rev 

Genomics Hum Genet 2007;8:215–239. 

6. Kerr TA, Korenblat KM, Davidson NO. MicroRNAs and liver disease. TranslRes 2011;4:241–252. 

 

27 27

27



Indian Journal of Basic and Applied Medical Research; June 2014: Vol.-3, Issue- 3, P. 23-31 

24 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

7. Lakner AM, Bonkovsky HL, Schrum LW. microRNAs: fad or future of liver disease. World J 

Gastroenterol 2011;20:2536–2542. 

8. Qiu L, Fan H, Jin W, Zhao B, Wang Y, Ju Y, et al. MiR-122-induced downregulation of HO-1 negatively 

affects miR-122-mediated suppression of HBV. Biochem Biophys Res Commun 2010;4:771–777. 

9. Lanford RE, Hildebrandt-Eriksen ES, Petri A, Persson R, Lindow M, Munk ME,et al. Therapeutic silencing 

of microRNA-122 in primates with chronichepatitis C virus infection. Science 2010;5962:198–201. 

10. Cheung O, Sanyal AJ. Role of microRNAs in non-alcoholic steatohepatitis. Curr Pharm Des 

2010;17:1952–1957. 

11. Cheung O, Puri P, Eicken C, Contos MJ, Mirshahi F, Maher JW, et al. Nonalcoholic steatohepatitis is 

associated with altered hepatic MicroRNA expression. Hepatology 2008;6:1810–1820. 

12. Czech MP, Aouadi M, Tesz GJ. RNAi-based therapeutic strategies for metabolic disease. Nat Rev 

Endocrinol 2011;8:473–484. 

13. Bala S, Marcos M, Kodys K, Csak T, Catalano D, Mandrekar P, et al. Up regulation of microRNA-155 in 

macrophages contributes to increased tumor necrosis factor alpha (TNF{alpha}) production via increased 

mRNA half-life in alcoholic liver disease. J Biol Chem 2011;2:1436–1444. 

14. Venugopal SK, Jiang J, Kim TH, Li Y, Wang SS, Torok NJ, et al. Liver fibrosis causes downregulation 

of miRNA-150 and miRNA-194 in hepatic stellate cells, and their overexpression causes decreased 

stellate cell activation. Am J Physiol Gastrointest Liver Physiol 2010;1:G101–G106. 

15. Roderburg C, Urban GW, Bettermann K, Vucur M, Zimmermann H, Schmidt S, et al. Micro-RNA 

profiling reveals a role for miR-29 in human and murine liver fibrosis. Hepatology 2011;1:209–218.  

16. Gantier MP, McCoy CE, Rusinova I, et al. Analysis of microRNA turnover in mammalian cells 

following Dicer1 ablation. Nucleic Acids Res 2011;39:5692–5703. 

17. Mitchell PS, Parkin RK, Kroh EM, et al. Circulating microRNAs as stable blood-based markers for 

cancer detection. Proc Natl Acad Sci U S A 2008;105:10513–10518. 

18. Liu A, Tetzlaff MT, Vanbelle P, et al. MicroRNA expression profiling outperforms mRNA expression 

profiling in formalin-fixed paraffin- embedded tissues. Int J Clin Exp Pathol 2009;2:519–527. 

19. de Planell-Saguer M, Rodicio MC. Analytical aspects of microRNA in diagnostics: A review. Anal Chim 

Acta 2011;699:134–152. 

20. Cissell KA, Deo SK. Trends in microRNA detection. Anal Bioanal Chem 2009;394:1109–1116. 

21. Tomaselli, S.; Panera, N.; Gallo, A.; Alisi, A. Circulating miRNA profiling to identify biomarkers of 

dysmetabolism. Biomark. Med. 2012, 6, 729–742. 

22. Pritchard, C.C.; Cheng, H.H.; Tewari, M. MicroRNA profiling: Approaches and considerations. Nat. 

Rev. Genet. 2012, 13, 358–369. 

23. Mestdagh P, Feys T, Bernard N, et al. High-throughput stem-loop RT-qPCR miRNA expression 

profiling using minute amounts ofinput RNA. Nucleic Acids Res 2008;36:e143. 

24. Gui J, Tian Y, Wen X, et al. Serum microRNA characterization identifies miR-885-5p as a potential 

marker for detecting liver pathologies. Clin Sci (Lond) 2011;120:183–193. 
28 

28



Indian Journal of Basic and Applied Medical Research; June 2014: Vol.-3, Issue- 3, P. 23-31 

25 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

25. Jang JS, Simon VA, Feddersen RM, et al. Quantitative miRNA expression analysis using fluidigm 

microfluidics dynamic arrays. BMC Genomics 2011;12:144. 

26. Geiss GK, Bumgarner RE, Birditt B, et al. Direct multiplexed measurement of gene expression with 

color-coded probe pairs.Nat Biotechnol 2008;26:317–325. 

27. Pfeffer, S., Sewer, A., Lagos-Quintana, M., Sheridan, R., Sander, C., Grasser, F. A., van Dyk, L. F., Ho, 

C. K., Shuman, S., Chien, M., et al. (2005) Nat. Methods 2, 269–276. 

28. Bentwich, I., Avniel, A., Karov, Y., Aharonov, R., Gilad, S., Barad, O., Barzilai, A., Einat, P., Einav, U., 

Meiri, E., et al. (2005) Nat. Genet. 37, 766–770. 

29. Cheung, O.; Puri, P.; Eicken, C.; Contos, M.J.; Mirshahi, F.; Maher, J.W.; Kellum, J.M.; Min, H.; 

Luketic, V.A.; Sanyal, A.J. Nonalcoholic steatohepatitis is associated with altered hepatic MicroRNA 

expression. Hepatology 2008, 48, 1810–1820. 

30. Alisi, A.; da Sacco, L.; Bruscalupi, G.; Piemonte, F.; Panera, N.; de Vito, R.; Leoni, S.; Bottazzo G.F.; 

Masotti, A.; Nobili, V. Mirnome analysis reveals novel molecular determinants in the pathogenesis of 

diet-induced nonalcoholic fatty liver disease. Lab. Investig. 2011, 91, 283–293. 

31. Ahn, J.; Lee, H.; Chung, C.H.; Ha, T. High fat diet induced downregulation of microRNA-467bincreased 

lipoprotein lipase in hepatic steatosis. Biochem. Biophys. Res. Commun. 2011, 414, 664–669. 

32. Hoekstra, M.; van der Sluis, R.J.; Kuiper, J.; van Berkel, T.J. Nonalcoholic fatty liver disease is 

associated with an altered hepatocyte microRNA profile in LDL receptor knockout mice. J. Nutr. 

Biochem. 2012, 23, 622–628 

33. Min, H.K.; Kapoor, A.; Fuchs, M.; Mirshahi, F.; Zhou, H.; Maher, J.; Kellum, J.; Warnick, R.; Contos, 

M.J.; Sanyal, A.J. Increased hepatic synthesis and dysregulation of cholesterol metabolism is associated 

with the severity of nonalcoholic fatty liver disease. Cell Metab. 2012,15, 665–674. 

34. Cermelli, S.; Ruggieri, A.; Marrero, J.A.; Ioannou, G.N.; Beretta, L. Circulating microRNAs in patients 

with chronic hepatitis C and non-alcoholic fatty liver disease. PLoS One 2011, 6, e23937. 

35. Tryndyak, V.P.; Latendresse, J.R.; Montgomery, B.; Ross, S.A.; Beland, F.A.; Rusyn, I.; Pogribny, I.P. 

Plasma microRNAs are sensitive indicators of inter-strain differences in the severity of liver injury 

induced in mice by a choline- and folate-deficient diet. Toxicol. Appl. Pharm. 2012, 262, 52–59. 

36. Castro, R.E.; Ferreira, D.M.; Afonso, M.B.; Borralho, P.M.; Machado, M.V.; Cortez-Pinto, H.; 

Rodrigues, C.M. miR-34a/SIRT1/p53 is suppressed by ursodeoxycholic acid in the rat liver and activated 

by disease severity in human non-alcoholic fatty liver disease. J. Hepatol. 2013, 58, 119–125. 

37. Iizuka, M.; Ogawa, T.; Enomoto, M.; Motoyama, H.; Yoshizato, K.; Ikeda, K.; Kawada, N. Induction of 

microRNA-214-5p in human and rodent liver fibrosis. Fibrogenesis Tissue Repair 2012, 5, 

doi:10.1186/1755-1536-5-12. 

38. Murakami, Y.; Toyoda, H.; Tanaka, M.; Kuroda, M.; Harada, Y.; Matsuda, F.; Tajima, A.; Kosaka, N.; 

Ochiya, T.; Shimotohno, K. The progression of liver fibrosis is related with overexpression of the miR-

199 and 200 families. PLoS One 2011, 6, e16081. 29 

29



Indian Journal of Basic and Applied Medical Research; June 2014: Vol.-3, Issue- 3, P. 23-31 

26 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

39. Li, W.Q.; Chen, C.; Xu, M.D.; Guo, J.; Li, Y.M.; Xia, Q.M.; Liu, H.M.; He, J.; Yu, H.Y.; Zhu, L. The 

rno-miR-34 family is upregulated and targets ACSL1 in dimethylnitrosamine-induced hepatic fibrosis in 

rats. FEBS J. 2011, 278, 1522–1532. 

40. Roderburg, C.; Urban, G.W.; Bettermann, K.; Vucur, M.; Zimmermann, H.; Schmidt, S.; Janssen, J.; 

Koppe, C.; Knolle, P.; Castoldi, M.; et al. Micro-RNA profiling reveals a role for miR-29 in human and 

murine liver fibrosis. Hepatology 2011, 53, 209–218. 

41. Baltimore D, Boldin MP, O’Connell RM, et al. MicroRNAs: new regulators of immune cell development 

and function. Nat Immunol 2008;9:839–845. 

42. Cermelli S, Ruggieri A, Marrero JA, et al. Circulating microRNAs in patients with chronic hepatitis C 

and non-alcoholic fatty liver disease. PLoS One 2011;6:e23937. 

43. Sekiya Y, Ogawa T, Yoshizato K, et al. Suppression of hepatic stellate cell activation by microRNA-29b. 

Biochem Biophys ResCommun 2011;412:74–79. 

44. Meng F, Henson R, Wehbe-Janek H, et al. MicroRNA-21 regulates expression of the PTEN tumor 

suppressor gene in human hepatocellular cancer. Gastroenterology 2007;133:647–658. 

45.  Pedersen IM, Cheng G, Wieland S, Volinia S, Croce CM, Chisari FV, David M. Interferon modulation 

of cellular microRNAs as an antiviral mechanism. Nature 2007; 449:919-922 [PMID: 17943132 DOI: 

10.1038/nature06205] 

46.  Cheng JC, Yeh YJ, Tseng CP, Hsu SD, Chang YL, Sakamoto N, Huang HD. Let-7b is a novel regulator 

of hepatitis C virus replication. Cell Mol Life Sci 2012; 69: 2621-2633 [PMID: 22391672 DOI: 

10.1007/s00018-012-0940-6] 

47. Gao P, Wong CC, Tung EK, Lee JM, Wong CM, Ng IO. Deregulation of microRNA expression occurs 

early and accumulates in early stages of HBV-associated multistep hepatocarcinogenesis. J Hepatol 

2011; 54: 1177-1184 [PMID: 21145831 DOI: 10.1016/j.jhep.2010.09.023] 

48. Kutay H, Bai S, Datta J, Motiwala T, Pogribny I, Frankel W, et al. Down regulation of miR-122 in the 

rodent and human hepatocellular carcinomas. J Cell Biochem 2006; 99:671-8; PMID:16924677; 

http://dx. doi.org/10.1002/jcb.20982 

49. Coulouarn C, Factor VM, Andersen JB, Durkin ME, Thorgeirsson SS. Loss of miR-122 expression in 

liver cancer correlates with suppression of the hepatic phenotype and gain of metastatic properties. 

Oncogene 2009; 28:3526-36; PMID:19617899; http://dx.doi.org/10.1038/onc.2009 

50. Dolganiuc, J. Petrasek, K. Kodys et al., “MicroRNA expression profile in lieber-decarli diet-induced 

alcoholic and methionine choline deficient diet-induced nonalcoholic steatohepatitis models in mice,” 

Alcoholism, vol. 33, no. 10, pp. 1704–1710, 2009. 

51. Chang TC, Yu D, Lee YS, Wentzel EA, Arking DE, West KM, et al. Widespread microRNA repression 

by Myc contributes to tumorigenesis. Nat Genet 2008;1:43–50. 

52. Szabo Gyongyi et al. MicroRNA silencing and the development of novel therapies 

for liver disease. Journal of Hepatology 2012 vol. 57 j 462–466 

30 

30



Indian Journal of Basic and Applied Medical Research; June 2014: Vol.-3, Issue- 3, P. 23-31 

27 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

53. Bala Shashi et al. MicroRNA Signature in Alcoholic Liver Disease. Hindawi PublishingCorporation 

International Journal of Hepatology Volume 2012, Article ID 498232, 6 pagesdoi:10.1155/2012/498232 

54. Volinia S, Calin GA, Liu CG, et al. A microRNA expression signatureof human solid tumors defines 

cancer gene targets. Proc Natl Acad Sci U S A 2006;103:2257–2261. 

 

31 

Date of submission:  02 March 2014                      Date of Provisional acceptance: 18 March  2014 

Date of Final acceptance: 27 April 2014                Date of Publication:  07 June 2014  

Source of support: Nil; Conflict of Interest: Nil 

31


