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[ Abstract] Objective To investigate the role of phosphatidylinositol 3 kinase/protein kinase B (PI3K/Akt) signaling
pathway for umbilical cord-derived mesenchymal stem cells (UC-MSCs) treating in neonatal rats with hypoxia-ischemia
brain damage (HIBD). Methods P10 SD rats were divided into sham group, MSCs group, inhibitor (LY 294002) group
(LY group) and HIBD group randomly. To establish a neonatal rat model of HIBD, UC-MSCs labeled with Brd U were
transplanted into the lateral ventricle of rats. At 24 and 48 h after transplantation, the number of apoptotic cells was
detected by TUNEL, while the expression of caspase3 protein and phosphorylation of Akt (P-Akt) were quantified by
Western blot. Results At 24 and 48 h after transplantation, both the apoptotic cells and caspase3 protein expression in
MSCs group were less than those in LY group and HIBD group (P<C0. 05), while the expression of P-Akt was higher than
those in LY group and HIBD group (P<C0. 05), and with the passage of time after transplantation, the expression of each

index showed a downward trend. Conclusion The apoptotic cells of brain and the expression of caspase3 protein decrease,

while the expression of P-Akt increase. PI3K/Akt signaling pathway may be an important mechanism for UC-MSCs

transplantation in HIBD rats.
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Fig 1 Pathological changes of neonatal rats’ brain after hypoxia ischemia (HD (ellipse shows liquefaction and infarction brain tissue) Fig 2

The pathologic changes of neonatal rats’ brain after HI by HE staining Carrows show edema neuronal cells (B) and shrinkage neuronal cells (C)J.

X400 Fig 3 The expression of apoptotic cells in rats by TUNEL staining (the green fluorescence represents the apoptotic cells). X200
1A, 2A, 3A: Sham group; 1B, 2B: 24 h after HI; 1C, 2C: 72 h after HI; 3B: HIBD group; 3C: LY group; 3D: MSCs group
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Table The comparison of apoptosis index (AID) in rats (x=*s)

Al (%)

Group n t P

24 h 18 h
Sham 6 1.78+1.20 1.6940.94 0.145  0.444
HIBD 6 39.75+3. 14+ 18.6342.42~ 13.049 <20.01
LY 6 37.89+2.78* 17.14+1.89 15.119 <€0.01
MSCs 6 33.24+3.13% % 12.57+2.58*-% 12.482 <C0.01
F 425.067 86.721
P <0.01 <0.01

% P<20.01, vs. sham group; # P<Z0.01, vs. HIBD and LY groups
., MSCs 4148 LY 4. HIBD H ¥ & (P ¥ <
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Fig 4 Expression of caspase3 and P-Akt proteins in the brains of rats

A,B: Expression of caspase3 (A) and P-Akt (B) detected by Western blot; C, D: Quantification of the expression of caspase3 (C) and P-
Akt (D). * P<C0.05, vs. HIBD group; # P<C0. 05, vs. sham group; AP<C0.05, vs. LY group; & P<C0.05, vs. 48 h in the same group
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