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			Abstract

			There is an increasing need of suitable biomarkers for the diagnosis and management of many psychiatric disorders. In recent time, micro-RNAs have shown substantial potential to become the circulatory biomarkers for a number of diseases. In this small review at attempt has been made to acknowledge recent developments in identifying of potential circulatory micro-RNA biomarkers in the diagnosis of some psychiatric disorders. We have also discussed the potential use of micro-RNA for future therapeutic purposes of such diseases. 
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			Introduction

			Micro-RNAs (mi-RNAs) belong to a class of small RNA molecules comprising of a single strand of 21-23 nucleotides. They are recognized as negative regulators of gene expressions as they suppress the translation by virtue of their ability to bind to 3/ - untranslated region (3/- UTR) of mRNA [1]. Mi-RNAs can also degrade the mRNA by their deadenylation followed by decapping and 5/-3/ decay [2]. It has been estimated that, in human, nearly 30% genes may be regulated by mi-RNAs [3]. Mi-RNAs play major roles in a variety of developmental processes including metabolism, cell proliferation, apoptosis, brain morphogenesis, muscle differentiation etc. [4]. Furthermore, post developmental expressions of mi-RNA are essential for normal physiology and life span [5]. Dysregulations of mi-RNAs i.e. deficiencies or excessiveness have been associated with a variety of diseases like cardiovascular diseases, autoimmune diseases, various forms of cancers, muscular dystrophy, skin diseases, psychiatric disorders and many others [4,6]. Thus overexpression or underexpression of mi-RNA in a particular disease gives rise to signature mi-RNA pattern. As the dysregulation of mi-RNA is associated with many diseases, its modulation through antisense inhibition or replacement may be used for therapeutic purposes [7]. It has been seen that mi-RNA are highly stable in blood as well as under storage and handling conditions [8]. In addition it has been reported that mi-RNA profile is altered in the blood of the patients compared to control subjects. These criteria of mi-RNA has received substantial supports in utilizing its level in circulation as 

a novel biomarker in many diseases like HIV infection, hepatitis, cancer, renal diseases, cardiovascular diseases etc [9-12]. Recent studies have shown that patients with psychiatric diseases exhibit altered mi-RNA expressions in circulation and brain that can be used as biomarkers of such diseases and also as targets for the treatment. 

			Mi-Rnas as Biomarkers of Psychiatric Disorders

			Dysregulation of mi-RNA biogenesis and mi-RNA target interactions have been related in psychiatric disorders [13]. Neural mi-RNAs are responsive to environmental, synaptic and pathological changes and actively secreted in blood. They are escorted by exosomes that has the ability to cross the blood-brain barrier (BBB) [14]. It has been revealed that circulatory mi-RNA can act as biomarker for many psychiatric diseases like major depression, schizophrenia, bipolar disorder (BD) etc. [15]. In this section we shall make a discussion regarding the efficacies of using mi-RNAs as biomarker for diagnosing some psychiatric disorders.

			Major Depressive Disorder (MDD)

			In one study circulatory mi-RNA of treatment resistant MDD patients, compared to control subjects, showed the huge reduction of mi-RNAs let-7b and let-7c. Bioinformatics analysis revealed that these two mi-RNAs regulate the expression of many genes in a signaling pathway which is reported to be dysfunctional in depression. The result of this study indicates the suitability of these two mi-RNAs as the biomarkers in depression [16]. In contrast, in another study, by using quantitative real-time PCR (qPCR), it was observed that plasma levels of a mi-RNA, miR-144-5P was significantly lower in MDD compared to healthy controls. Furthermore, plasma level of the mi-RNA became significantly higher in patients after treatment indicating that this mi-RNA can act as a very useful biomarker in depression [17]. In addition, in another study it was observed that plasma levels of mi-RNAs miR-132 and miR-182 were increased with the simultaneous decrease in the level of brain-derived neurotrophic factor (BDNF) in the patients of depression compared to healthy controls. Bioinformatics study revealed that miR-182 controlled the expression of BDNF [18]. BDNF is involved in cognitive functions like learning [19]. As BDNF activity is reduced in brain of patients of MDD [20] and its plasma level is inversely correlated with miR-182 in depression patients, this mi-RNA also shows promise to be a biomarker for depressive disorder.

			Schizophrenia

			mi-RNA has received increasing attention in the studies of schizophrenia. Using mi-RNA microarray it has been found in a study that expression of many mi-RNA were dysregulated in prefrontal cortex of the schizophrenia patients in comparison to controls [21]. In a different study [22] plasma level of ten mi-RNAs were analyzed by qPCR in a number of schizophrenia patients. It was observed in that study that mi-RNAs like miR-30e, miR-181b, miR-34a, miR-346, and miR-7 had significantly increased in patients compared to controls. In response to pharmacologic treatments plasma expression levels of miR-181-b and miR-30e were significantly decreased indicating that these mi-RNAs share potentially useful as non-invasive biomarkers schizophrenia diagnosis. The gene encoding miR-346 is located in the intron of a gene which is known to be involved in schizophrenia susceptibility [23] emphasizing the importance of the plasma level of this mi-RNA in schizophrenia diagnosis.

			Bipolar disorder (BD)

			BD is a heritable psychiatric disorder characterized by recurrent episodes of mania and depression. It has been considered that some of the altered gene expressions in BD may be mediated by the dysregulation of mi-RNAs [24]. In one study [25], by using real-time RT PCR it has been shown that plasma miRNA-134 level was significantly decreased in bipolar mania patients compared to controls and the level was increased following medications reducing the symptoms of mania. The result of this study suggests that decreased circulating miR-134 level is negatively correlated with clinical state of this disease and supports the validity of this miRNA as circulatory biomarker of BD.

			The Rapeutic Potential of Mi-RNA in Psychiatric Diseases

			Current therapies of psychiatric disorders target several cellular mechanisms such as neurogenesis, enhanced neuroplasticity, calcium regulation, cell survival and many others. From therapeutic point of view mi-RNAs provide great advantages as they are able to target numerous genes that could be involved in these processes [26]. Mi-RNA dysregulation i.e. both their increase and decrease are associated with pathophysiologies of psychiatric disorders [27]. As the circulatory mi-RNA may correlate the mi-RNA changes in the brain [28] it can be speculated that appropriate mi-RNA delivery to brain can mitigate the symptoms of psychiatric disorders. Use of antisense can selectively suppress the pathologically abundant mi-RNA. In contrast, reduction of useful mi-RNAs, that lead to excessive translation of target mRNA that negatively affect the neuronal physiology, can be supplemented by the introduction of mi-RNA mimics in the brain [29].

			Delivery of mi-RNA to brain is problematic due to the presence of BBB. In spite of this challenge researches are focused for using mi-RNA as therapeutic for psychiatric disorders. For example, Adeno-associated viruses (AAV) have shown to be a safe and effective mean of gene delivery [30]. Exosomes are small membranous vesicles secreted by diverse cell types including neurons and have the ability to cross the BBB [31]. Exogenously prepared exosomes containing mi-RNA have the potential as candidate CNS therapeutics [32]. Furthermore, peptide derived from rabies virus glycoprotein (RVG) carrying antiviral siRNA successfully delivered to brain and provided protection against fatal viral encephalitis in mice [33]. From these instances it seems possible that mi-RNA therapy can provide more specific treatments for psychiatric disorders.

			Conclusion

			From the aforesaid discussions it appears that circulatory mi-RNAs can be used as biomarkers for psychiatric diseases. They also give us hopes for its use in more specific treatments of such diseases in future. 

			References

			
					Vasilatou D, Papageorgiou SG, Dimitriadis G, Pappa V (2013) Epigenetic alterations and microRNAs: new players in the pathogenesis of myelodysplastic syndromes. Epigenetics 8(6): 561-570. 

					Jonas S, Izaurralde E (2015) Towards a molecular understanding of microRNA-mediated gene silencing. Nat Rev Genet 16(7): 421-433.

					Ouellet DL, Perron MP, Gobeil L, Plante P, Provost P (2006) MicroRNAs in gene regulation: when the smallest governs it all. J Biomed Biotechnol 2006(4): 69616.

					Ardekani AM, Naeini MM (2010) The role of microRNAs in human diseases. Avicenna J Med Biotechnol 2(4): 161-179.

					Lehrbach NJ, Castro C, Murfitt KJ, Abreu-Goodger C, Griffin JL (2012) Post-developmental microRNA expression is required for normal physiology, and regulates aging in parallel to insulin/IGF-1 signaling in C. elegans. RNA 18(12): 2220–2235.

					Chao Y, Chen C (2013) An introduction to microRNAs and their dysregulation in psychiatric disorders. Tzu Chi Medical Journal 25(1): 1-7.

					Christopher AF, Kaur RP, Kaur G, Kaur A, Gupta V, et al. (2016) MicroRNA therapeutics: Discovering novel targets and developing specific therapy. Perspect Clin Res 7(2): 68-74. 

					Schwarzenbach H, Nishida N, Calin GA, Pantel K (2014) Clinical relevance of circulating cell-free microRNAs in cancer. Nat Rev Clin Oncol 11(3): 145-156. 

					Verma P, Pandey RK, Prajapat P, Prajapati VK (2016) Circulating MicroRNAs: Potential and Emerging Biomarkers for Diagnosis of Human Infectious Diseases. Front Microbiol 7: 1274.

					Lan H, Lu H, Wang X, Jin H (2015) MicroRNAs as potential biomarkers in cancer: opportunities and challenges. Biomed Res Int 2015: 125094. 

					Mayer AHG (2017) Circulating miRNAs as biomarkers of kidney disease. Clin Kidney J 10(1): 27-29.

					Vegter EL, Van der Meer P, de Windt LJ, Pinto YM, Voors AA (2016) MicroRNAs in heart failure: from biomarker to target for therapy. Eur J Heart Fail 18(5): 457-68. 

					Smalheiser NR, Lugli G, Rizavi HS, Torvik VI, Turecki G, et al. (2012) MicroRNA expression is down-regulated and reorganized in prefrontal cortex of depressed suicide subjects. PLoS One 7(3): e33201. 

					Narahari A, Hussain M, Sreeram V (2017) MicroRNAs as Biomarkers for Psychiatric Conditions: A Review of Current Research. Innov Clin Neurosci 14(1-2): 53-55. 

					Kichukova TM, Popov NT, Ivanov HY, Vachev TI (2015) Circulating microRNAs as a Novel Class of Potential Diagnostic Biomarkers in Neuropsychiatric Disorders. Folia Med (Plovdiv) 57(3-4): 159-172.

					Gururajan A, Naughton ME, Scott KA, O’Connor RM, Moloney G, et al. (2016) MicroRNAs as biomarkers for major depression: a role for let-7b and let-7c. Transl Psychiatry 6(8): e862. 

					Wang X, Sundquist K, Hedelius A, Palmér K, Memon AA, et al. (2015) Circulating microRNA-144-5p 5p is associated with depressive disorders. Clin Epigenetics 7: 69.

					Li YJ, Xu M, Gao ZH, Wang YQ, Yue Z, et al. (2013) Alterations of serum levels of BDNF related miRNAs in patients with depression. PLoS One 8(5): e63648.

					Cunha C, Brambilla R, Thomas KL (2010) A simple role for BDNF in learning and memory? Front Mol Neurosci 3: 1. 

					Lee BH, Kim YK (2010) The roles of BDNF in the pathophysiology of major depression and in antidepressant treatment. Psychiatry Investig 7(4): 231-235.

					Perkins DO, Jeffries CD, Jarskog LF, Thomson JM, Woods K, et al. (2007) MicroRNA expression in the prefrontal cortex of individuals with schizophrenia and schizoaffective disorder. Genome Biol 8(2): R27.

					Sun XY, Zhang J, Niu W, Guo W, Song HT, et al. (2015) A preliminary analysis of microRNA as potential clinical biomarker for schizophrenia. Am J Med Genet B Neuropsychiatr Genet 168B(3): 170-178. 

					Bravo JA, Dinan TG (2011) MicroRNAs: a novel therapeutic target for schizophrenia. Curr Pharm Des 17(2): 176-88.

					Walker RM, Rybka J, Anderson SM, Torrance HS, Boxall R, et al. (2015) Preliminary investigation of miRNA expression in individuals at high familial risk of bipolar disorder. J Psychiatr Res 62: 48-55.

					Rong H, Liu TB, Yang KJ, Yang HC, Wu DH, et al. (2011) MicroRNA-134 plasma levels before and after treatment for bipolar mania. J Psychiatr Res 45(1): 92-95. 

					Hunsberger JG, Austin DR, Chen G, Manji HK (2009) MicroRNAs in mental health: from biological underpinnings to potential therapies. Neuromolecular Med 11(3): 173-182. 

					Hansen KF, Obrietan K (2013) MicroRNA as therapeutic targets for treatment of depression. Neuropsychiatr Dis Treat 9: 1011-1021. 

					Liu DZ, Tian Y, Ander BP, Xu H, Stamova BS, et al. (2010) Brain and blood microRNA expression profiling of ischemic stroke, intracerebral hemorrhage, and kainate seizures. J Cereb Blood Flow Metab 30(1): 92-101.

					http://www.mirnax.com/Research/DrugDiscovery.aspx

					Gray SJ, Nagabhushan Kalburgi S, McCown TJ, Jude Samulski R (2013) Global CNS gene delivery and evasion of anti-AAV-neutralizing antibodies by intrathecal AAV administration in non-human primates. Gene Ther 20(4): 450-459. 

					Tsilioni I, Panagiotidou S, Theoharides TC (2014) Exosomes in neurologic and psychiatric disorders. Clin Ther 36(6): 882-888. 

					 Gurwitz D (2016) MicroRNA as CNS drug targets. Drug Dev Res 77(7): 331-335.

					Kumar P, Wu H, McBride JL, Jung k, Hee Kim M, et al. (2007) Transvascular delivery of small interfering RNA to the central nervous system. Nature 448(7149): 39-43. 

			

		

		
			ISSN: 2641-8096

		

		
			Theranostics of Brain, Spine & Neural Disord

			Copyright © All rights are reserved by Tridip Chatterjee

		

		
			
				[image: ]
			

		

	OEBPS/image/JP_Logo_for_web_310x90-01(1).jpg
ajm Jump

UBLISHERS





OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					TBSND.MS.ID.555573
				


			


		
	

OEBPS/image/TBD.jpg





OEBPS/image/34556.png
+9198313257280





OEBPS/image/34553.png
ctridip@gmail.com/tridip.academic@gmail.com





OEBPS/image/TBSND.jpg
mevannslms of
iBiain Disorders (TBD)

t/w
@’ -

~






