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			Introduction

		

	
		
			Aplastic anemia (AA) is a disorder which have hypoplasia and severe pancytopenia. The disease has been associated with exposure to ionizing irradiation, also may be with drug, chemicals or infectious agents but frequently associated without any agents or idiopathic situation. Theoretically, some mechanisms may lead to aplastic anemia including; first, absent or defective hematopoietic stem cell; second, a defect intrinsic to the hematopoietic microenvironment or suppression of hematopoiesis by other host systems [1-4]. In the past, the disease attributed with congenital or acquired stem cell defects. Dameshek raised a provocative question: What do AA, paroxysmal nocturnal hemaglobinuria (PNH) and acute leukemia have in common? According to this knowledge, first, PNH can change to AA, second, overlap between AA and PNH may be occur. He thought, PNH was ecologically advantageous and also AA and PNH with each other different response to bone marrow in front of some agents like chemicals, viruses and ionizing radiation that resulting in a defective hematopoietic microenvironmental particularly in animal models primarily and then in some patients with AA and congenital hypoplastic anemia as well [5,8-10].

		

	
		
			Discussion 

		

	
		
			The study has stated, AA patients, having a limited number of HSCs are more susceptible to damage of HSCs especially 

against higher doses of radiation but permanent aplasia occurs some months later which fails to support hematopoiesis. In addition, Knospe suggested that low dosage of irradiation might damage only stem cells whereas high dosage can damage the supportive stromal microenvironment as well. In animal models, irradiated marrow culture adherent cells, unable to support hematopoiesis. Also, after delivery of very high dosage irradiation, marrow environment with hypoplasia can’t support cell growth importantly [7,11-14]. Moreover, mice treated with cyclophosphamide or busulfan described a few transient HSCs with more prolong effect on hematopoietic microenvironment; and chloramphenicol can de-arranged hematopoietic microenvironment and prevent bone marrow regeneration which lastly irreversible AA occur. In CMV, the marrow cells can be infected that following physical changes in the structure of bone marrow niche with secondary aplasia in the end [12,13]. 

		

	
		
			Abnormal stromal cell function and hematopoietic failure appeared in AA (Figure 1). The stromal cells with decrease in production includes regulators of hematopoiesis, extracellular matrix or in both possibly. After discontinuation with alkylating agent therapy, patients may develop aplasia and then into hypoplastic myelodysplastic syndrome (HMDS) as well [15-18]. In fact, in AA the alterations of physiological status in stromal microenvironment reported which revealed impair proliferation and differentiation. Also, the defective of hematopoiesis can be resulted from failure of the stromal microenvironment which produce essential growth factors or absence of proper growth receptors as well. Furthermore, the defective production of fibroblast showed decrease CFU-fibroblast (CFU-F) due to defective microenvironmental stromal fibroblast function which results of additional mitosis due to stromal precursor cell activated to support mesenchymal cells under position of stress marrow. On the other hand, MSCs are multipotent cells capable of multipotent differentiation with immunosuppressive virtues after the treatment of bone marrow transplantation (BMT). The role of MSCs after its transplantation, can be modified the recipient BM microenvironment by paracrine effect or cell-cell mediated reparative function. Thus, this change seems that the success of HSC transplantation (HSCT) base on the essential role of osteoblastic cells in the regulation of HSC [19-21]. Some researchers stated after MSC co-injection to establish of HSC in the niche and after the recovery as well, donor MSCs cleared possibly by the immune system and concerning in their animal experiments after transplantation and they suggested the necessary role of MSC transplantation to be only transient. Thus the role of BM microenvironment in BM failure syndromes explain that its supportive components as an additional tool for hematopoiesis improvement and support in the treatment diseases like MDS as well. In fact, the data support from this concept includes defects in BM microenvironment can be important of initiating steps in BM failure syndromes pathogenesis. In other words, microenvironmental dysfunction likely mediated at least in part by autoimmunity which lead to HSC depletion as a targetable component in initiated of the diseases process [22-25]. Chronic hematopoietic growth factors therapy resulting not only in reduced replicative function of stem cells, but also can effect in genetic instability too. Moreover, BM adipocytes are anti-hematopoietic growth factor, as a potent source, so increased in adipocyte cell of MSC may be the BM affected and contribute to the defective hematopoiesis. In AA, these growth factors can suppress apoptosis that help to eradication of damaged cells and so, contribute to the development of clonal disorders like MDS and acute myeloid leukemia (AML). In other words, in the disease programmed cell death (PCD) can be important in the patients and mechanisms controlling apoptosis may play an essential role with abnormal cell death and the relationship between death and advancement of AA may reversible which definitely increase of cellular apoptosis leads to involved in the disease and its progression. Thus, these finding suggest that, in most cases, growth factor deficiency is not the etiologic problem in the disease.
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			Genetic abnormalities includes ASXL1, DNMT3A and BCOR/BCORL1 are found in half AA patients which represented in acute myeloid leukemia (AML). But PIGA mutations and uniparental disomy (UPD) in 6P (6PUPD) found in the patients as well. Also we can say DNMT3A and ASXL1 mutations are seen normally like in aged bone marrow individuals. In other words, age related clonal hematopoiesis (CH) by genetic analysis identified in 1-3% of patients with non hematologic cancers as well as normal persons that showed an important correlation with age and the high risk persons toward subsequent hematologic malignancy which suggested a common mechanism in relation of genomic aging between healthy elderly and bone marrow failure syndromes especially in AA. Also TET2 and JAK2 mutations infrequently presented among AA patients that suggested distinct mechanisms to manage in the clonal selection of bone marrow niche cells in AA (Figure 2 & 3). In our memory, the clonal selection should be observed much higher with BCOR, BCORL1 and PIGA mutations as well. Furthermore, DNMT3A and ASXL1 mutations may be over express in autoimmune BM environment of AA [26-28].
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			In cytogenetic abnormalities, the AA interpretation is complex possibly (Figure 2 & 3); because of monosomy 7 and multiple unfavorable mutations predicted perhaps with suitable blood count and prolonged survival after treatment. Moreover, according to WHO classification, MDS-U patients with mild BM failure, no dysplasia and monosomy 7 or del (7q) have the same criteria with some AA patients [28-31].

		

	
		
			Conclusion

		

	
		
			AA alterations in bone marrow niche cells and their defects including first, in stromal niche, second stem cell population particularly HSCs and/or other progenitor cells as well. In addition, CFU-F formation severely affected with decreased in AA. Thus, These alterations and other inhibitory effects are the feedbacks of proliferative defects on hematopoietic cells proliferation and their microenvironment as well. Here, I have some questions in AA disease as follows: first, we know AA clonal hematopoiesis is complex and highly variable, so what about the clonal hematopoiesis and its evolution? Second, what is the role of specific driver mutations which acquired in early, end and/or between them in the process of clonal hematopoiesis and its evolution to malignant disease possibly? In other words, we poorly know concerning how change AA to acute leukemia exactly or, in AA what is the exact relation between clonal hematopoiesis and acute leukemia possibly? Third, in some cases what is the borderline between AA and refractory anemia without ring sideroblast? In this case, the refractory anemia has dysplasia in erythroid cells only, no increase any blast in blood and BM and cytogenetic normally as well that like with some of AA patients. Finally, we must do a better understanding about these questions and also the mechanism of AA in the process of changing to possible acute leukemia.
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			Abstract

			In aplastic anemia bone marrow failure results from severe damage to the hematopoietic cell compartment; In other words, defects in hematopoietic stem cells(HSCs) and the stromal implicate in the disease but cause of this disease is still obscure. Actually imbalance between adipogenic and osteogenic differentiation of mesenchymal stem cell (MSC) can influence hematopoiesis importantly. Cells bearing the CD34 antigen , a marker of early hematopoietic cells, are greatly diminished and in functional studies committed stem cells like CFU-G, CFU-M, CFU-Mk and primitive progenitor cells like CFU-Mix are virtually reduced or absent. These findings suggest that reduced hematopoietic stem cells are the primary defect in abnormal hematopoiesis. Anyhow, we can say aplastic anemia is a stem cell disease firstly and second cytokine deficiency is not the etiologic problem in many cases of aplastic anemia because of some studies have shown relatively normal growth factor production and in some cases of aplastic anemia due to stromal cell defects possibility as well. Thus, here I try to discuss the HSCs and their microenvironment in aplastic anemia which how can support from normal hematopoiesis.
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Figure 2: AA marrow failure model and perhaps go to leukemia
evolution [29]
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Figure 3: Clonal evolution process model into malignant
disease particularly to acute leukemia [30].
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Figure 1: A model of hematopoietic and stromal niche in AA
bone marrow failure [31]
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