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Effects of intravenous transplantation of human umbilical blood mesenchymal stem cells on
the improvement of brain function after hypoxic-ischemic brain damage in neonatal rats

Yan Xiao-hua®, Yu Zhen?, Liu Wei®, Xu Xin®, Zhou Zhi-ging", Zhang Li-na®

Abstract

BACKGROUND: We have explored the effect and the mechanism of human umbilical blood mesenchymal stem cells
transplantation in repairing neural function after hypoxic-ischemic brain damage in neonatal rats from many aspects,
such as the nerve cells replacement, promoting the proliferation and differentiation of endogenous neural stem cells,
protecting the neurons, promoting the synaptic reconstruction and reducing the white matter damage.

OBJECTIVE: To transplant human umbilical blood mesenchymal stem cells via the vein across the blood-brain barrier
and then into the brain tissue, to study the effects of intravenous transplantation of human umbilical blood mesenchymal
stem cells in repairing the brain function after hypoxic-ischemic brain damage in neonatal rats.

METHODS: The 7 days Sprague-Dawley neonatal rats were divided into three groups: sham-operation group,
hypoxic-ischemic brain damage group and transplantation group. In the sham-operation group, the left common
carotid artery was isolated without ligation; rats in the hypoxic-ischemic brain damage group were used to establish
the hypoxic-ischemic brain damage model; in the transplantation group, the human umbilical blood mesenchymal
stem cells were transplanted via tail vein at 8 days after hypoxic-ischemic brain damage, and the rats in the
sham-operation group and hypoxic-ischemic brain damage group received intravenous injection of normal saline in
the same dose.

RESULTS AND CONCLUSION: Immunofluorescence observations showed that the human umbilical blood
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mesenchymal stem cells migrated to the hippocampus at 5 weeks after transplantation. Nissl staining showed the Nissl
bodies of pyramidal cells in left hippocampal dentate gyrus area was increased significantly after transplantation, it
indicated that the mesenchyamal stem cells could differentiate into neurons after transplantation. Behavioral test results
showed that when compared with the sham-operation group, rats in the hypoxic-ischemic brain damage group had a
reduced spontaneous alternation rate in T-maze acquisition tests, the rats took more time in finding the three arms baited
with water and had an increased number of working and reference memory errors in radial maze acquisition tests (P <
0.05); at 5 weeks after umbilical blood mesenchymal stem cells transplantation, the indicators above were improved (P <
0.05). Intravenous transplantation of human umbilical blood mesenchymal stem cells can improve and enhance the
long-term learning and memory and spatial discrimination ability of hypoxic-ischemic brain damage rats.

Yan XH, Yu Z, Liu W, Xu X, Zhou ZQ, Zhang LN. Effects of intravenous transplantation of human umbilical blood
mesenchymal stem cells on the improvement of brain function after hypoxic-ischemic brain damage in neonatal
rats.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(45):8445-8452.
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(P < 0.05).
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Figure 1 General observation of the brain of neonatal
Sprague-Dawley rats at 6 wk after hypoxic-ischemic
brain damage
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Figure 2 Umbilical cord blood mesenchymal stem cells
marked with DAPI pre-transplantation shows blue
fluorescence observed by fluorescent microscope
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Figure 3 Choice of direction of rats in T-maze spontaneous
alternation tests in each group
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Figure 4 Comparision of correct rate in Morris water T-maze
tests
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Table 1 Results of radial maze tests in each group (X+s)
Grou Seeking Number of Number of
P water time (s) errors (n) repetitions (n)
Sham-operation 14 52.45+24.20  2.35+0.56 0.22+0.13
HIBD 18 87.31+30.62° 3.92+0.34°  0.85:0.48%
Transplantation 23 61.41+24.81° 2.65+0.57°  0.35+0.42"

#P< 0.05, vs. sham-operation group, °P< 0.05, vs. HIBD group; HIBD:
hypoxic-ischemic brain damage group
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a: Nissl bodies of pyramidal
cells in hippocampal dentate
gyrus were decreased in
HIBD group

b: Nissl bodies of pyramidal
cells surrounding
hippocampal dentate gyrus
in the transplantation group
were more than those in the
HIBD group at 4 wk after
human umbilical blood
MSCs transplantation

Figure 5 The neuronal cell injury in the tissue hippocampus of
rat brain was alleviated after hypoxic-ischemic brain
damage (HIBD), and the number of neurons was
increased after human umbilical blood mesenchymal
stem cells (MSCs) transplantation (Nissl staining,
x300)
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Figure 6 Orientation test of the cells after hypoxic-ischemic
brain damage at 5 wk after human umbilical blood
mesenchymal stem cells transplantation
(fluorescence microscope, x100)
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a: Some DAPI positive cells can express neural stem cells in the
hippocampus and appear red (x200)

b: Some DAPI positive cells can express microtubule-associated
protein 2 in the hippocampus and appear green (x100)

Figure 7 Differentiation of human umbilical blood
mesenchymal stem cells in the hippocampus at 5 wk
after transplantation
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