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Study on the safety and effectiveness of human umbilical cord mesenchymal
stem cells in the treatment of acute lung injury in mice
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[ Abstract]  Objective To investigate the safety and efficacy of human umbilical cord mesenchymal stem cells
(HUC-MSCs) in treating lipopolysaccharide (LPS) induced acute lung injury in a mouse model. Methods The safety of

HUC-MSCs was evaluated through tumorigenicity experiments, in wvitro hemolysis experiments, and acute toxicity
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experiments. A model of acute lung injury was constructed by nasal or intraperitoneal injection of LPS in mice aged 6 to 8
weeks. HUC-MSCs treatment was given 6 h after modeling, and the treatment groups were divided into tail vein injection
group (5%10cells/kg) and nebulized group (HUC-MSCs conditioned medium). The histopathological result of mice lungs
in each group were observed 96 h after modeling, and the inflammatory cell count and classification of bronchoalveolar
lavage fluid ( BALF) were observed by Richter-Kimsa staining. Results  There was the absence of potentially
tumorigenicity and acute toxicity in the animals after administration of the stem cells. HUC-MSCs had no hemolytic effect on
rabbit blood. Compared with the control group, both modeling method showed some degree of lung injury, and the
McGuigan score of lung histopathological sections showed that the lung injury caused by intraperitoneal injection of LPS was
more severe than that of the nasal drip group. Compared with the model group, the degree of lung injury was significantly
reduced in the treatment group, in which the tail vein injection group had a better treatment effect than the atomization
group, and the macrophage count in BALF was significantly higher ( P<0.001). Conclusions The mouse model of acute
lung injury induced by LPS intraperitoneal injection was superior to nasal drip administration. Caudal vein injection of HUC-

MSCs can effectively treat acute lung injury in mice. HUC-MSCs conditioned medium atomization can alleviate lung

inflammation in mice.
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Figure 1 Lipopolysaccharide induced lung pathological changes and McGuigan score results
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Figure 2 Tumorigenicity of human umbilical cord mesenchymal stem cells in vivo
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Figure 3 HE staining of tumorigenic experimental mouse tissues
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Figure 4 Acute toxicity of HUC-MSCs injected into tail vein of mice
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Figure 5 Hemolysis experiment of human umbilical cord mesenchymal stem cells in vitro

= ZAXTHE A
- Con-atomization group
FAIETT A

CM-atomization group

A 1o
=l T
&r o 30 ol N
Tan el 118 T Ty
X HRA [T stEe] FEFIKIE I a7 4 FALTS i ZH TG
Control group Model group MSC-IOCV group  Con-atomization CM-atomization
group group
B ¢
3 - L & . -‘
v . . a3 i . ‘
o w [ v'-'.SﬁHﬂ"“' : Sk e [
XA HRAL JRE R ST T 4 FART A E
Control group Model group MSC-IOCV group  Con-atomization CM-atomization
group group
C
ns « |
—
“
TR ZH
T I:T 1 5 Control group
T i e E - Bl
20 B 2 Model group
' ¥ = FEHBkER 7 4
£ £ MSC-IOCV group
e
2
=

Tl A5 V743
Lung injury score

0.5

0.0

A4S HE Y5 B BALF 5 FC - 5% U €5 C 45 McGuigan P43 (n=5) ;D BALF FVEAIMEL (n=3) . 5 R IHTR 41501
Lk, “P<0.05, *P<0. 01, " P<0.001,™P>0. 05,

6 NJBF ) T T A IR T S A 3 A R
Note. A, HE staining of lung tissue. B, BALF Wright-Giemsa staining. C, McGuigan score for lung injury (n=5). D, Number of BALF
macrophages (n=3). Compared with corresponding groups in the same period, *P<0.05, *P<0. 01, **P<0.001,"™ P>0. 05.

Figure 6 Efficacy of human umbilical cord mesenchymal stem cells in the treatment of acute lung injury
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