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Intraperitoneal transplantation of human umbilical cord mesenchymal stem cells in
the treatment of acute liver injury in rats
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Medical University, Jinzhou 121001, Liaoning Province, China; 2Department of Histology and Embryology,
Liaoning Medical University, Jinzhou 121001, Liaoning Province, China)

Abstract

BACKGROUND: In vitro experiments have confirmed that human umbilical cord mesenchymal stem cells can be
induced to differentiate into hepatocyte-like cells, thus which can be considered to function as liver repair.
OBJECTIVE: To observe the therapeutic effect of human umbilical cord mesenchymal stem cell transplantation
on acute liver injuries in rats through in vivo animal experiments.

METHODS: Healthy Sprague-Dawley rats were randomly divided into three groups: normal control group without
modeling, cell transplantation group, and PBS group. Rat models of acute liver injury were prepared by 10%
CCl4-olive oil solution in the cell transplantation and PBS groups which were followed by intraperitoneal injection
of 0.5 mL human umbilical cord mesenchymal stem cell suspension and 0.5 mL PBS, respectively.

RESULTS AND CONCLUSION: Hematoxylin-eosin staining showed that pathological changes related to acute
liver injury appeared at 24 hours after intraperitoneal injection of CCl,s. Then, the liver structure recovered at 7
days after cell transplantation, but it did not recover till the 14" day after PBS injection. Compared with the normal
control group, serum alanine aminotransferase and aspartate aminotransferase levels were significantly
increased in the other two groups (P < 0.05-0.01). In the cell transplantation group, the serum alanine
aminotransferase and aspartate aminotransferase levels were significantly lower than those in the PBS group at 3
days after treatment (P < 0.05-0.01), and recovered normally after 7 days. Cells positive for anti-human
nucleoprotein antibody were found in the portal area of liver tissues in the cell transplantation group after 3 days
of transplantation, and then cells positive for anti-human albumin antibody appeared after 7 days. These findings
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indicate that intraperitoneal transplantation of human umbilical cord mesenchymal stem cells can improve liver function
and repair injured liver tissues after acute liver injury in rats to some extent.

Subject headings: stem cells; stem cell transplantation; umbilical cord; models, animal; drug-induced liver injury; carbon

tetrachloride
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Figure 1 Pathological changes of liver tissues in rats with acute
liver injury (Hematoxylin-eosin staining, x400)
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Table 1 The levels of serum alanine aminotransferase in rats at

different time after cell transplantation (xzs, nkat/L)

220 =100 2 BN s PBS4i 4R rE 2
1d 762.8£146.5 2460.7+113.5°  1495.1+51.7%
3d 2 065.6+88.5° 752.7+114.9°
7d 1546.1+111.5° 706.5+238.2°

11d 763.2+90.5 772.3£120.0
14d 776.8+55.2 752.8+27.8

SEH AL, *P<0.05; 5 PBS 4Lk, °P<0.05.
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Table 2 The levels of serum aspartate aminotransferase in rats

at different time after cell transplantation  (xxs, nkat/L)

A fE BT IEF XA PBS# ML
1d 2853.9+356.9 7879.6+317.6° 4 395.4+284.6%
3d 6523.0+£789.2° 2 939.4+678.6"
7d 4336.0+422.3°  2898.1279.9°
11d 2870.6£964.2  2908.9+1 560.1
14d 2 852.7+55.2 2 756.4+522.6
HIERX AL, °P <0.05, °P < 0.01; 5 PBS 4k, °P <0.05, P < 0.01.
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Figure 2 5-Bromo-2-deoxyuridine-labeled human umbilical
cord mesenchymal stem cells (x200)
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Figure 3 5-Bromo-2-deoxyuridine-labeled cells in the liver
tissue at different time after transplantation of human
umbilical cord mesenchymal stem cells in rat models
of acute liver injury (Fluorescence microscopy, x200)
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Figure 4 5-Bromo-2-deoxyuridine-labeled cells in the liver
tissue at 3 d after PBS injection in rat models of
acute liver injury (Fluorescence microscopy, x100)
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Figure 5 Positive expression of anti-human albumin antibody
in the liver tissue of acute liver injury rats at 7 d after
intraperitoneal transplantation of human umbilical
cord mesenchymal stem cells (x100)
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