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Key Words

Abstract
Background: Aplasitc anemia (AA) is a bone marrow failure syndrome characterized by an 
immune-mediated destruction of hematopoietic stem cells. Though clinical symptoms could 
be ameliorated by bone marrow transplantation and/or immunosuppressive therapy, frequent 
recurrence and especially evolution of clonal hematologic diseases remains problematic 

in vivo in recent studies. This study was to investigate the potential therapeutic 
effects of hydrogen-rich solution on AA in vivo. Methods: AA model was determined in vivo 
by mice and body weights of the mice were used as the basic physiological index. Peripheral 
blood cells were calculated to evaluate the hematologic recovery degree. Bone marrow 
nucleated cells (BMNCs), tissue histology, as well as CFU-S and CFU-GM forming units were 
used to evaluate the recovery of bone marrow microenvironment. The ratio of CD4+ and CD8+ 

2-
rich solution on the affected immunological functions. Results: Body weight and number 

2-rich solution treated 
groups as compared with those with AA. The number of BMNCs and CFUs increased markedly 

group restrained the cell apoptosis, relieved hyperemia and accelerated tissue repair. The 
number of CD4+ and CD8+ cells as well as the ratio of CD4/CD8 increased to normal gradually, 

2-rich solution treatment. 
Conclusion:

suggests hydrogen-rich solution as a potential clinical therapeutic agent for AA. 
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Introduction

Aplastic anemia (AA) is characterized by bone marrow failure syndrome which inclu-
+ cells which 

results in pancytopenia and hypocellular marrow [1]. Though the development of AA is un-
clear for the majority of acquired cases, the most favored hypothesis is that aplastic anemia 

+ + Th1 cells, Th17 cells and Treg cells, play critical 
+ cytotoxic T 

+ -
+ T cells mainly contribute to the pathogenesis of aplastic anemia 

+ + -

+ cells [5]. Th17 

-

regulated by a balance between effectors and regulatory T cells. Treg as regulatory T cells 
with autoimmune tissue injury inhibiting activity, were reduced in AA patients [7].

-

-
row donors, bone marrow transplantation would be a logical choice. Allogeneic transplant 
from a matched sibling donor cures the great majority of patients. Although these treat-

therapeutic agents could accompany with side effects such as anaphylaxis fever, chest pain 

of the patient are the most important factors affecting the outcome of treatment. These ac-

as the age of AA patients increases [10].
-

either for basic or in clinic revealed that hydrogen inhibited oxidative stress-induced in-

-

[17], we deduce that hydrogen might have therapeutic effects on aplastic anemia which also 

-
sults established a strong support for the therapeutic effects of hydrogen on aplastic anemia.
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Materials and Methods

Hydrogen-rich solution production

 solution 

al [11].

Animals

ad 
libitum. 

Induction of aplastic anemia model

Treatment

Body Weight

Peripheral Blood

for mice).

Bone marrow nucleated cells and tissue histology
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Bone marrow clonogenic assay

ml).
5

°

 cells were injected through 

visualized on the surfaces of the spleens.

CD4/CD8 ratio in spleen

side scatter.

n yme lin ed immunosorbent assay for T -  I -  I -

 

Statistical analysis

Results

Body weight changes 

groups. The body weight increased much faster than that of the AA group during the whole 
th

Supplemental effects on peripheral blood of AA mice
To test how AA mice reacted to hydrogen-rich solution in vivo, we evaluated the effect 

th day of the research, there was no 
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data showed indicated hydrogen-rich solution played potential role in alleviating AA 
peripheral blood injuries.

Supplemental effects on Bone Marrow of AA mice
Bone marrow nucleated cells. 

suppression was induced obviously in both AA group and experimental group. There was 
-treatment 

Bone marrow histological analysis. 

that at day 7 after establishing AA, both the AA group and the experimental group were 

Fig. 1. 

compared with the AA group at corresponding 

each other group.

Fig. 2. -
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the experimental group than that in the AA group. The data was supported by bone marrow 

To investigate whether hydrogen can altered cell apoptosis, we examined cell apoptosis 

Fig. 3.
mice. After treatment AA mice with hydrogen-rich 

-

-

-
red with the AA group at corresponding time-point. 

group.
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Effects on primitive hematopoietic progenitors of AA mice

capacity, the ability of self-renewal and the capability of generating multiple hemopoietic 

committed hematopoietic progenitor cells. 

T cell pathophysiology

Detection of T -  I -  and I -

Fig. 4.  After treatment AA mice with hydrogen-

-
.
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Fig. 5. -

each other group.
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Discussion

AA is characterized by hypocellular bone marrow resulting from hematopoietic stem 

that the pathophysiology of AA is largely mediated by immune dysfunction, in which 

portion of patients may fail in responding to the treatments or relapse after the treatment 

 as an ideal drug for AA.
The peripheral blood decrease is the evidence of bone marrow failure termed as 

than normal people. The improvement of peripheral blood parameters is an indicator that 

solution appear to be more sensitive to hydrogen-rich solution. The data demonstrated that 
the hematological parameters of experimental group are much higher than that of the values 
observed in AA mice. This result is consistent with other observations that can accelerate 
rehabilitation of hematological parameters.

bone marrow histological examination represent the different degrees of damages, which 

were detected to evaluate the sensitivity of hematopoietic cells to hydrogen-rich solution 

than AA group. All these results showed that hydrogen-rich solution can improve the bone 
marrow microenvironment, promote the nucleated cells proliferation, and increase colony 
formation.

AA is an immune-mediated disease. The disorder of immune system especially T 
cells plays an important role in the development of AA. Antigens are presented to T cells 
by antigen-presenting cells, which trigger T cells activation and proliferation. Activated 

+ + cells. All those 

+

cells as well as mesenchymal stem cells and endothelial progenitor cells. As a result, stem 
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+ + cells in AA mice even returned to normal after 

this study, we found that hydrogen-rich solution could treat aplastic anemia effectively on 

rich solution can also ameliorate bone marrow microenvironment damages, improve stem 

in vivo is highly 

Conclusion

rich solution can ameliorate bone marrow microenvironment damages, improve stem cells 

and physiological mechanisms related to the improvement of AA by hydrogen-rich solution 
may request further full-scale studies. 
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