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Safety of human umbilical cord mesenchymal stem cells transplanted into rats by intramuscular

injection

Zhang Mei-rong, Zhang Xue-feng, Hu Jian-xia, Wang Li, Zhang Gui-zhi, Gao Hong, Miao Zhi-min, Wang Yan-gang

Abstract

BACKGROUND: A few reports have addressed the safety of mesenchymal stem cells (MSCs) by intramuscular injection in
China.

OBJECTIVE: To observe each physiological index and pathological changes of local muscle tissue following human umbilical
cord MSCs (HUMSCs) transplanted into rat muscle by intramuscular injection.

METHODS: In a total of 51 male SPF Wistar rats, three served as blank controls, and the remaining was randomly divided into
four groups. 2.5x10%/L, 5x10%L, 1.5x10'"%/L HUMSCs were respectively injected into the gastrocnemius of the left lower limb of
rats of low, moderate and high cell concentration groups, totally two entry sites, 0.1 mL/site. The distance between two sites was
0.5 cm. 50 g/L glucose solution was infused into rats of the solvent control group. Urine routine test, blood routine test,
hematological and biochemical test and histopathologic examination were conducted at 1 day, 1, 2, 4 weeks following injection.
RESULTS AND CONCLUSION: No significant effect was observed on urine routine test and histopathologic examination of liver
and kidney after injection of HUMSCs. Total bilirubin levels were transient, or platelet, lactate dehydrogenase, and creatine
kinase-MB levels slightly higher exceeding upper normal range caused by inflammatory reaction. High cell concentration could
cause significant inflammatory reaction in the injection site of muscle tissues. Results have suggested that HUMSCs do not
induce severe immunoreactivity even to xenografts by intramuscular injection owing to their low immunogenicity under suitable
concentration and dose of cell transplantation.
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Table 1 Changes in serum biochemical indicators in rats after

cell transplantation (xs, n=3)
- Creatin
Total bilirubin Lactate dehy-
Group (umollL) drogenase kinase-MB
H (ukat/L) (ukat /L)
Solvent control 0.25+0.50 12.63+1.44 14.59+1.74
Cell transplantation
Low concentration 1.1320.35 23.05%5.35 27.63+7.50
Model concentration  0.82+0.12 23.90£0.61 28.3910.31
High concentration 1.05+0.49 19.97+4.31 22.50+4.94
F 4.974 6.344 5.786
P 0.031 0.016 0.021
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a: Normal in solvent control group  b: Small amounts of HUMSCs
and inflammatory cells in low
concentration group

d: Many HUMSCs and inflama-

tory cells in high concentration

group

Histopathology change in the skeletal muscle of rats

2 wk after injection of human umbilical cord

mesenchymal stem cells (HUMSCs )

(Hematoxylin-eosin staining, x100)
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¢: More HUMSCs and inflammatory
cells in middle concentration group

Figure 1

a: Normal in blank control group

b: Normal in solvent control group

c: Few HUMSCs in low concentra-  d: Small amounts of HUMSCs in
tion group moderate concentration group

e: A small quantity of HUMSCs migration in high concentration group

Figure 2  Histopathology change in the skeletal muscle of rats

at 4 wk after injection of human umbilical cord

mesenchymal stem cells (HUMSCs )

(Hematoxylin-eosin staining,x100)
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