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ABSTRACT : Oxidative damage resulted from reactive oxygen species (ROS) is one of the main causes for the decrease
of the viability during in vitro culture and cryopreservation process. This experiment was performed to determine the effects
of antioxidants on the human hematopoietic stem cell (HSC) during cryopreservation procedure. HSCs cultured in vitro with
or without antioxidants were frozen and then examined for stem cell potential after thawing. The cell viability of thawed
HSC was increased in «-tocopherol and ascorbic acid treatment group compared to control group (62.7+8.0%) and it was
higher in 150 uM «-tocopherol treatment group (70.5+7.0%). No significant difference was observed in the membrane
integrity in all groups. In auto-differentiation rate, no significant difference was appeared in all groups, but was lower in
150 uM « -tocopherol (7.3+£2.6%) compared to control group (10.1+1.6%). These results demonstrate that treatment of
antioxidants improves the efficiency of cryopreservation for HSC and « -tocopherol may be considered effective antioxidant
for the protective effect on HSC.
Key words : HSC, Antioxidant, ROS, Ascorbic acid, «-tocopherol, Viability.
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Table 1. Viability of huamn hematopoietic stem cell treated with
antioxidant and cryopreserved for more than 50 hours
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Table 2. Viability of huamn hematopoietic stem cell treated with
antioxidant and cryopreserved for more than 50 hours.

Antioxidants ~ Concentrations Viability (%) after thawing

Control 61.0+ 5.0%
10 uM 67.9+16.0%

Coumarine 50 uM 51.9+13.0%
100 uM 58.2+19.0%

10 uM 68.3+ 6.0%

« -tocopherol 150 uM 72.1+ 5.0%
300 uM 67.8+ 4.0%

0.1 mM 69.2+19.0%

Ascorbic acid 0.5 mM 62.5+15.0%
1 mM 66.5+13.0%

1 uM 66.6+10.0%

Sodium selenite 5uM 56.9+ 6.0%
20 uM 60.3+ 9.0%

Data are presented as the mean+SD and eight replications were
done.

HU} 2o AZES BYon 5uMF 20 uM xm%ﬂ*i“
7}7} 56.9+6.0%9} 60.319.0%2] AEES B tjxof H

3 @ AEES B a—tocopherol AT BE X%
g dETEY E2 AEES YEYon, 53] 150

uM9] FZo|A 72.145.0%9 AE&S Kol gitsiA] X

2 Tl AYZHE ugoRE E7A|EY
&S| vX|= %“Jﬁ}xﬂgl HA AsEs 27| 98t 14}
gt ZAztol tsAloll M Mg £ AEES
A 2tz A 719 B2 AlEsiste] A&
Z18) 5Tk, Ascorbic acid A 2] 33.3 uM, 100 uM, 250
uM A2 o2, coumarine A2 3.3 uM, 10 uM, 25
uM X2t 2.2, sodium selenite A &]7& 0.33 uM, 1 uM,
3.3 uM A2 o.Z, «-tocopherol g ALolE 75
uM, 150 uM, 225 uM AL 2 77t Yo Z7]|A4 X9
REES S8t FaAE AdtA B2 a3 H
WEAE}tHTable 2). Coumarine 3.3 uM 2]} ascorbic
acid 100 uM Aol M 27} 61.4+6.0%9}F 60.5+7.0%92)]

Final Viability (%) after

Antioxidants . .

concentration thawing
Control 62.7+ 8.0%
3.3 uM 61.4+ 6.0%
Coumarine 10 uM 65.2+ 7.0%
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Fig 1. Confocal laser scanning microscopy image of frozen-thawed human hematopoietic stem cells treated with antioxidants.
Calcein/AM and Hoechest 33342 was used to stain living cell (A~E) and nucleus (F~J). (A, F) Fresh HSCs, (B, G) 10 uM
coumarine, (C, H) 150 uM e« -tocopherol, (D, I) 250 uM ascorbic acid, (E, J) 0.33 uM sodium selenite. Most cells stained
live (green). Magnification, x100.
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Fig. 2. Photomicrographs of frozen-thawed human hematopoietic stem cells treated with antioxidants. Diff-Quik stain were used for
auto-differentiation rate measurement. (A, B) : Fresh HSCs. (C~E) : 3.3 (C), 10 (D), 25 uM (E) coumarine. (F~H) : 75 (F),
150 (G), 225 uM (H) a-tocopherol. (I~K) : 33.3 (I), 100 (J), 250 uM (K) ascorbic acid. (L~N) : 0.33 (L), 1 (M), 3.3 uM
(N) sodium selenite. Arrow(—) refer to auto-differentiated stem cells. magnification, x100.
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Table 3. Auto-differentiation rate after thawing of huamn hema-
topoietic stem cell treated with antioxidant and cryo-
preserved for more than 50 hours

Auto-differentiation

Concentrations .
rate (%) after thawing

Antioxidants

Control 10.1+1.6%
3.3 uM 9.9+1.9%

Coumarine 10 uM 8.810.9%
25 uM 7.6+2.8%

75 uM 9.4+2.1%

« -tocopherol 150 uM 7.3+2.6%
225 uM 8.9+2.3%

33.3 uM 10.6+2.1%

Ascorbic acid 100 uM 10.2+3.0%
250 uM 12.14£3.4%

0.33 uM 11.1+4.2%

Sodium selenite 1 uM 10.6+1.8%
3.3 uM 11.243.9%

Data are presented as the mean+SD and four replications were
done.
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