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Inhibitory effect of lactate on the cell apoptosis via GPR81 after hypoxic-ischemic brain damage

ZHENG Haochen,ZHENG Yang, WANG Xiaoming
(Department of Radiology , Shengjing Hospital of China Medical University , Shenyang 110004, China)

Abstract Objective To observe changes in the lactate (Lac) receptor, G protein-coupled receptor 81 (GPR81),and apoptosis after
hypoxic ischemic brain injury in newborn piglets, and to clarify the mechanism of Lac/GPR81 signal pathway on the cell apoptosis through
the intervention of Lac. Methods Thirty newborn piglets were selected. A total of 21 newborn piglets were randomly divided into Sham
and hypoxia-ischemia (HI) model groups,and the HI model group was subdivided into 0-2 h,2-6 h,6-12 h,12-24 h,24-48 h,and
48-72 h HI groups,with n = 3 each group. Changes in GPR81 expression and apoptosis in the basal ganglia after HI injury were observed
using immunohistochemical and TUNEL staining. Nine newborn piglets were randomly divided into Sham+normal saline (NS), HI+NS,
and HI+Lac groups,with n = 3 each group. The effects of Lac on the expression of GPR81,apoptotic cell percentage , and the expressions
of PI3K,AKT,Bcl-2,and Bax in the basal ganglia after HI injury were observed. Results The cell apoptosis rate increased gradually
after HI injury and peaked at 2448 h (P < 0.05). After HI injury, GPR81 expression initially increased and then decreased , peaking at 2-6
h (P < 0.05). The cell apoptosis rate and the expressions of Bax were higher and p-AKT/AKT ratio and the expressions of PI3K and Bel-2
were lower in the HI+NS group compared with the Sham+NS group (all P < 0.05). The cell apoptosis rate and the expressions of Bax were
lower and p-AKT/AKT ratio and the expressions of GPR81,PI3K,and Bcl-2 were higher in the HI+Lac group compared with the HI+NS
group (all P < 0.05). Conclusion After HI injury, exogenous Lac can inhibit cell apoptosis through activation of the PI3K/AKT signaling
pathway mediated by GPR81.
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A, Sham group ( x 400) ;B,0-2 h HI group ( x 400) ;C,2-6 h HI group ( x 400) ;D,6-12 h HI group ( x 400) ;E,12-24 h HI group ( x 400) ;F,24—
48 h HI group ( x 400) ;G ,48-72 h HI group ( x 400) ;H,results of statistical analysis. White arrows indicate TUNEL-positive cells. ** P < 0.01,*%*
P <0.001.
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Fig.1 Changes in the cell apoptosis rate in the basal ganglia after HI injury
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A, Sham group ( x 400) ;B,0-2 h HI group ( x 400) ;C,2-6 h HI group ( x 400) ;D,6-12 h HI group ( x 400) ; £, 12-24 h HI group ( x 400) ;I',24-48
h HI group ( x 400) ; G,48-72 h HI group ( x 400) ; H, results of statistical analysis. Black arrows indicate positive expression of GPR81. *#% P < 0.001.
B2 HIEEKETXGPR81FRIEMINL
Fig.2 Changes in GPR81 expression in the basal ganglia after HI injury
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A, Sham+NS group; B, HI+NS group; C, HI+Lac group. Black arrows indicate positive expression of GPR8I.
E3 ShEMELacTFRIEEKT XGPR81RIEZMEL x 400
Fig.3 Changes in GPR81 expression in the basal ganglia after exogenous Lac intervention x 400

%1 34GPR81. PI3K, Bax. Bcl-2FRik I Rp-AKT/AKTELE ., HHBAT R LLE
Tab.1 Comparison of the expression of GPR81, PI3K, Bax, and Bcl-2, p-AKT/AKT ratio, and the cell apoptosis rate among three

groups
ltem Sham+NS group (n = 3) HI+NS group (n = 3) Hl+Lac group (n = 3)

GPR81 0.259 £0.016 0.290 +0.018 0.435 +0.030"?
PI3K 0.847 £0.282 0.581 +0.323" 0.978 +0.283”
Bax 0.665 +0.148 0.885 +0.069" 0.624 +0.153”
Bel-2 0.718 + 0.140 0.246 +0.100" 0.564 +0.097"?
p-AKT/AKT ratio 0.909 +0.118 0.253 = 0.066" 0.438 £0.112"%
Cell apoptosis rate (%) 1.0£038 36.1 £4.5" 10.7 +5.4"%

1) P < 0.05 vs. Sham+NS group;2) P < 0.05 vs. HI+NS group.
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Fig.4 Expression of PI3K, p-AKT, AKT, Bax, and Bcl-2 proteins detected by Western blotting
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A, Sham+NS group; B, HI+NS group; C, HI+Lac group.
E5 SMEMELacTFREHAMATHEL x 400
Fig.5 Changes in the cell apoptosis after exogeneous Lac intervention x 400
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