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[ Abstract] Objective To observe the survival and liver differentiation of Green Fluorescent Protein ( GFP)
labeled human umbilical cord mesenchymal stem cells ( GFP-hUCMSCs ) in SD rats during the embryonic stage, to
investigate the feasibility of establishing a human-rat chimeric liver in the embryonic stage of rats. Methods Lentiviral
containing GFP gene was used to transfect and to label human umbilical cord mesenchymal stem cells, and then GFP-
hUCMSCs were injected into the experimental group rat embryos. After embryonic rats birth, the Frozen liver sections were
used, and the migration and distribution of the GFP-hUCMSCs were observed in the liver tissue. While the expression of
human-related proteins in the rat liver were detected by immunohistochemical method . The control group was injected with

an equal volume of normal saline. Results GFP signal were detected in liver tissue from the experimental group at 45 d,
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75 d, and 120 d after birth. Correspondingly, expression of the human hepatocyte-related proteins ALB, HNF3B, and

HNF4a was detected in the liver tissue, but these proteins content at 120 d was extremely small, and partly not detected.

The control group was negative. Conclusions In embryonic rats injected with hUCMSCs, the presence of GFP signal and

the expression of the human hepatocyte-related proteins ALB, HNF33, and HNF4a can be detected in the liver at 75 d

after birth, and gradually decrease over time.
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Figure 1 Transfection of GFP gene-tagged hUCMSCs
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Note. A, The GFP positive distribution of 1 rat in the 45 d group was more. B, the positive distribution of
GFP in the 45 d group. C, the positive distribution of GFP in the 75 d rat. D, 120 d GFP positive

distribution. E, Negative control group.

Figure 2 Observation of GFP signal in frozen sections of liver tissue of SD rats in different groups
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Note. A, 45 d of intrahepatic human ALB is more widely expressed. B, 75 d of intrahepatic ALB sporadic expression is less. C, 120 d of intrahepatic

ALB is weak Expression. D, Negative control. Red arrows show ALB expression.

Figure 3 Immunohistochemical staining analysis of human ALB protein in liver tissues of SD rats of different groups
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Note. A, 45 d rat liver HNF4a was widely expressed. B, 75 d of rat liver HNF4a expression decreased. C, 120 d rat liver was almost undetectable

human HNF4a Expression. D, Negative control. Red arrows show HNF4a expression.

Figure 4 Immunohistochemical staining analysis of human HNF4a protein in liver tissues of SD rats of different groups
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Note. A, The distribution of HNF3 in the liver of rats was more than 45 d. B, the expression of HNF3 in the liver of rats was lower in most of the

75 d. C, the liver of most 120 d human HNF3B expression was not detected. D, Negative control. Red arrows show HNF3[ expression.

Figure 5 Immunohistochemical staining analysis of human HNF3( protein in liver tissues of SD rats of different groups
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