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ABSTRACT 

 

The aim of this research was to obtain to get adaptive MSCs by an treatment in hypoxia precondition in 

viro culture. Ini this research, hypoxia precondition was to be given 3% O2 concentration and compared to 

those of normoxia culture in O2 > 20%. Results showed that under 3% O2 concentration, CD105+ and 

CD45- by flowcytometri, immunocytokimia and immunofluorescence didn’t experience of change 

(undifferentiated). Meanwhile under > 20% O2 concentration, cells have experienced of change (not 

undifferentiated again), that was indicated with CD105+ become decrease and CD45- increase by 

flowcytometri, immunocytokimia and immunofluorescence. Conclusion, in this research showed that 

hypoxia precondition with 3% O2 concentration very support MSCs to constantly adaptive before 

transplantated for disturbance of spermatogenesis process, because did’nt experience become progenitor 

cells was not expectation (still undifferentiated). 
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INTRODUCTION 

Cell therapy using mesenchymal stem 

cells (MSCs) provides a very promising solution 

for degeneration case where recovering through 

medical or surgical intervention is impossible 

like as in the case of restoring and regenerating 

germ cells and testis tissues (Blanchard et al., 

2008). However, the low viability specially low 

adaptive of the transplanted stem cell in 

degenerative testis to differentiate into 

spermatogonia cells causes the limitation of the 

efficacy of this therapy (Kenichiro et al., 2005 

and Tang et al., 2005). A study on stem cell by 

Suzuki et al., (2004) revealed that 93 % of the 

stem cells   injected   died   three   days   after 

injection. This indicates that microenviroment in 

the degenerative testis tissue or body organs are 

not conducive for survival of the stem cells. The 

estimated mechanism accounted for the 

decreasing function of stem cells are the high 

amount of the stem cells experience differentiated 
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before transplantation to patient with 

spermatogenesis precess decreassed (Calvallini, 

2006). 

Therefore the undifferentiated of MSCs 

before implantation very important for stem cells' 

adaptive and increase the efficacy of stem cell 

therapy. Therefore adaptation of the stem cells 

with hypoxiaprecondition during in vitro culture 

adjusted to the in vivo niche of the stem cell need 

to be conducted in an attempt to increase 

viability at the time of transplantation to patient 

with spermatogenesis precess decreassed. 

MATERIALS AND METHODS 

Rabbit was anesthetized at the coxygea 

area (anasthetized local). MSCs was harvested by 

an aspiration of bone marrow at the middle of 

femur bone   below   the   condylus.   Aspirate   

from   bone marrow   was placed in hepaninized 

tubes.  Sample in tube was placed in thermos 

maintained at 4 °C during transportation to be 

processed in laboratory. 

Aspirate from bone marrow was 

transferred into 15 ml sterile blue capped tubes 

then tube was rinsed twice with 5 ml sterile 

Phosphate Buffered Saline (PBS). PBS was 

topped up to a total volume of 8 ml.  Diluted 

sample was loaded over a same volume of Ficoll 

in a separate 15ml tube. Centrifugation was 

performed at 1600 rpm for 15 minutes at room 

temperature.  After centrifugation cells were 

collected from Ficoll-PBS interface using sterile 

pasteur pipette and transferred into 15 ml tube.  

Cells were then resuspended in PBS up to a 

total volume of 15 ml. Tube was inverted gently 

5 times to homogenize the suspension. Tube was 

then centrifuged again at 1600 rpm for 10 

minutes. Supernatant and floating cells were 

discarded and cell pellet was resuspended in 6 ml 

of a MEM prior to incubation.  Cells were plated 

in 10cm2 plates and incubated at 37°C in a 

humidified atmosphere containing 5% C02 for 24 

hours to let the cells adhere. After 24 hours, 

media and non-adherent cells were discarded.  

Adherent cells were rinsed twice using 5 ml of 

PBS. Ten ml of fresh a MEM was then added 

into dish and the dish was returned into the 

incubator. Culture was observed daily under an 

inverted microscope. Every 4 days medium was 

changed, preceeded by a rinse using 10 ml PBS 

then 10 ml of fresh a MEM were replaced.  

Culture was continued until approximately 75-

80% confluence was attained. After confluence, 

cells were passaged into several dishes for 

subculture (Rantam et al., 2009). Passage was 

conducted 3 times, then cells were divided into 

two hypoxia precondition treatments of 3% in 

hypoxia chamber inside 5% C02 incubator while 

another treatment was the use of >20% oxygen 

(normoxya). 

 

RESULT  

Results of this research showed that under 

hypoxia precondition under 3% O2 

concentration, CD105+ and CD45- in MSCs   

culture didn't experience of change (still 

undifferentiated) by flowcytometri, 

immunocytokimia and immunofluorescence.  

Meanwhile under > 20% 02 concentration, cells 
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have experienced of change (not undifferentiated 

again), that was indicated with CD 105+ become 

decrease and CD45- increase by flowcytometri, 

immunocytokimia and immunofluorescence 

(Figure 1-5). 

 

 
Figure 1. Identificated by immunocytokimia after hypoxia precondition (3% O2 concentration) in culture MSCs 

A. Positive expresion of CD105 (CD105+) (red arrow head) 
B. Negative expression of CD45 (CD45-) (yelow arrow head) 

 

 
Figure 2. Identificated by immunofluorescence after hypoxia precondition (3% O2 concentration) in culture MSCs. 

A. Positive expresion of CD105 (CD105+), green fluorescent 
B. Negative expresion of CD45 (CD45-). 

 

 
Figure 3. Identificated by fluocytometri after hypoxia precondition (3% O2 concentration) in culture MSCs. Positive expresion 

of CD105 with amount 1256. Meanwhile CD34 and CD45 negative with amount 5 and 1. 
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Figure 4. Normoxya group with O2 concentration > 20%. 

A. CD105+ was decreased, indicated by immunocytokimia. 
B. CD105+ was decreased, indicated by immunofluorescence. 

 

 
Figure 5. Identificated by fluocytometri at Normoxya group with O2 concentration > 20%. Positive expresion of CD105 with 

amount 867. Meanwhile CD34 and CD45 negative with amount 14 and 13. 

 
 
DISCUSSION 

From the result of this research it could be 

explained as follows: that hypoxia precondition 

3% O2 concentration caused inhibiting Prolyl 

hidroxylases (PHDs) enzim expresion. It's cause 

complex Hypoxia Inducible Factor-I (HIF-1). 

This complex caused cell cycle arrest genes. 

Furthermore cell cycle arrest genes expresion, 

after 48 hours caused   plurypoteney   genes   like   

OCT4, SOX2, NANOG and REX-I.  

Plurypotency genes estimated activated by 

Hypoxia Inducible Factor 2α. (HIF 2α) after 

inisiation by Hypoxia Inducible Factor 2α (HIF 

2α). The plurypotency genes to influence MSCs 

not experience of differentiation. 

Therefore MSCs with hypoxia precondition 3% 

O2 concentration very support MSCs to 
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constantly adaptive before transplantated for 

disturbance of spermatogenesis process, because 

did'nt experience become progenitor cells was 

not expectation (still undifferentiated).  

Hypoxia precondition 3% O2 concentration 

caused applied affected HIF-la release from van 

Houpel Lindau (vPL) and accumulated in 

nucleus. The high level of HIF-lo would inhibit 

Reactive Oxygen Species (ROS) that acted as 

free radical (Hamanaka and Chandel, 2010). The 

inhibition of ROS would inhibit the        

expression of protein genes P53 and P21. 

Therefore, cell cycle arrest genes were 

sensitized, which ended up with slow 

proliferation and maintenance of stem cells (Suda 

et al., 2011). This maintenance was also 

supported by the reduced ROS by the role of 

HIF-1α therefore p53 gene expression was 

inhibited. The inhibition of p53 gene expression 

caused an inhibition of the opening of 

mitochondrial membrane pt pore.  Therefore, 

cytochrome C that acted as apoptotic protease 

activing factor-I (APAF- I) caused inhibition of   

the release of various caspases (Caspase 9 and 

Caspase 3) as apoptotic cascade.  The inhibition 

of P53, cytochrome C and caspases would cause 

the inhibition of cell death of the cultured stem 

cells. Meanwhile, the decreased P21 caused an 

inhibition of the active cycling cell which 

prevented cell senescence process from 

happening.  

   

CONCLUSION 

From the research results, it could be concluded 

that hypoxia precondition with 3% O 2 

concentration very support MSCs to constantly 

adaptive before transplantated for disturbance of 

spermatogenesis process, because did'nt  

experience become progenitor  cells was not  

expectation  (still undifferentiated). 
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