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Effects of Residual Hydrogen Peroxide on the Proliferation and Biological

Characteristics of MSCs and NK Cells in an Isolator after Decontamination

LI Yinhua, OUYANG Jun, ZHAO Zhenbo, LIU Zijian, YU Jia, SUN Weiqun*
(Zhejiang Tailin Biotechnology Co., Ltd., Hangzhou 311400, China)

Abstract In this study, the effects of residual hydrogen peroxide disinfectant on the proliferation and biological
characteristics of MSCs (mesenchymal stem cells) and NK (natural killer) cells were investigated. A low concentration of
hydrogen peroxide disinfectant was used to establish a specific environment for MSCs and NK cell culture. The proliferation
ability was analyzed by cell counting method, and cell surface markers were detected by flow cytometry. The differentiation
potential of MSCs was tested by culturing under trilineage differentiation culture medium. The results showed that MSCs and
NK cells had normal morohology and exhibited high proliferation ability in the environment of 3-5 mg/m’ concentration of
hydrogen peroxide. The results of flow cytometry showed that CD73, CD105, and CD90 were highly expressed in MSCs,
and CD45, CD34, CD14, CD79a and HLA-DR were negatively expressed; the percentage of NK cells expressing CD56"
and CD3~ were more than 70%. After induction, MSCs exhibited multilineage differentiation capacity into adipocytes,
osteoblasts and chondrocytes. In conclusion, MSCs and NK cells were growing well in low concentrations of hydrogen
peroxide disinfectant environment, and there was no significant difference in proliferation and differentiation potential
compared with the cells which cultured in normal cell culture environment.
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Fig.1 The concentration of hydrogen peroxide in the incubator



780

(A) T75 flask-group a

200 pum

(C) 100-mm tissue culture dish-group a

200 pm

(B) T75 flask-group b

’_700 'pm

(D)  100-mm tissue culture dish-group b

200 pm

Az aZl B3R T T758: 8P IMSCs; B: bZHE 2 T T7585 78 P IMSCs; C: aZH 55 9% F 100-mm¥z5 77 ML (MSCs; D: bZH 5% 9% F 100-mmzs 77 ML

HIMSCs.

A: MSCs cultured in T75 flask in gruop a; B: MSCs cultured in T75 flask in gruop b; C: MSCs cultured in 100-mm tissue culture dish in gruop a; D:

MSCs cultured in 100-mm tissue culture dish in gruop b.
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Fig.2 Morphology of MSCs
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A: proliferation curves of MSCs in group a; B: proliferation curves of MSCs in group b.
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Fig.3 Proliferation curves of MSCs
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Fig.4 Characterization of cell surface markers of MSCs
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A: osteogenic differentiation was evaluated by detecting calcium depositions with Alizian red S staining. B: adipogenic differentiation was evaluated by

detecting fat droplets with Oil Red O staining. C: chondrogenic differentiation was evaluated by detecting proteoglycans with Alcian blue staining.
El5s MSCs= R LAE
Fig.5 Trilineage differentiation potential of MSCs
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(A) Group a (B) Group b

©) Group a (D) Group b
NK cells-no hydrogen peroxide residual NK cells-low consectration of hydrogen
incubator peroxide residual incubator
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A: morphology of NK cells in group a; B: morphology of NK cells in group b; C: proliferation curve of NK cells in group a; D: proliferation curve of
NK cells in group b.
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Fig.6 Morphology and proliferation curves of NK cells

(A) Group a (B) Group b
1054 Q! Q2 1051 Q2
] 76.80% 6.37% 174.60% 9.42%
10%4 1044
Nl Nl
w w
a a
&) &)
< <
3
EIO 210
03 S8 03 a o
1Q4 Q3 ]Q4 Q3
212.13% 14.70% 0.78% 15.20%
1034 -10°%4
-10° 0 10° 104 10° -10° 0 10° 10* 10°
APC-A:: CD3 APC-A:: CD3

A: aZBHHIFIECDS6 FICD3 [1H 43 b B: b4 IACD56 RICD3 I H 45 L
A percentage of cells expressed both CD56" and CD3™ makers in group a; B: percentage of cells expressed both CD56" and CD3™ makers in group b.
El7 NKBRERERSMFRIE

Fig.7 Surface markers expression of NK cells
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