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ABSTRACT Objective: To evaluate the effects of docosahexaenoic acid(DHA) on the apoptosis and secretion of angiogenic factors
in the rat brain astrocytes under oxygen-glucose deprivation (OGD) environment. Methods: Rat astrocytes were cultured in vitro and ran-
domly divided into six groups using a random number table: normal control group, OGD group, OGD+10 uM DHA group, OGD+40 pM
DHA group, OGD+10 uM DHA+GW9662, OGD+40 . MDHA+GW9662. The concentration of DHA was 10 uM or 40 uM in the cor-
responding group according to the design of experiment. In addition, 5 uM GW9662 was added in OGD+10 uM DHA+GW9662 group
and OGD+40 wWMDHA+GW9662 group. Except of the normal control group that cultured under the condition of 5% CO,:95% air. The
other groups were cultured under the condition of 94 %N,:5% CO,:1% O, for 24 h. The cell apoptosis rate was detected with flow cytome-
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try technology. The content of Angl, Ang2, and VEGEF in the culture medium were detected by ELISA.The expression of Bax, Bcl-2,
Caspase-3 were detected by Western Blot. Results: Compared with the normal control group, the cell apoptosis rate, expression of Bax,
Caspase-3 in the OGD group were significantly increased (P<0.01), and the expression of Bcl-2, Bcl-2/Bax were decreased (P<0.01).
Compared with OGD group, the cell apoptosis rate, expression of Bax, and Caspase-3 and the secretion of Ang2 and VEGF were all sig-
nificantly decreased in the OGD+10 wWMDHA group and OGD+40 wuMDHA group (P<0.01). and the expression of Bcl-2, Bcl-2/Bax and
Angl secretion were increased (P<0.01). The difference of the above respective indexes in OGD+40 wMDHA group were more signifi-
cant than that in the OGD+10 wMDHA group (P<0.01). Compared with OGD group, all measurements showed no significant statistical
difference in OGD+10 uM DHA+GW9662 group and OGD+40 wuMDHA+GW9662 group(P>0.05). The cell apoptosis rate has positive
correlation with the level of Ang2 and VEGF(P<0.01), but negative correlation with the level of Angl(P<0.01). Conclusion: Pretreatment

with DHA could reduce the apoptosis of rat brain astrocytes under OGD environment, it may be related to regulate the Ang/Tie2 signal

pathway by increasing the secretion of Angl, and reducing the secretion of Ang2 and VEGF.
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Fig.1 Apoptotic flow analysis results
1 C £8;2 OGD #H;3 OGD+10 wuMDHA;4 OGD+ 40 uMDHA;
5 OGD+10 uMDHA+GW9662; 6 OGD+40 puMDHA+GW9662;
Note: Compared with group C, *P<<0.01; Compared with group OGD, °P<<0.01; Compared with group OGD+10 uMDHA, °P<<0.01.
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% 1 Western blotting #ill] Caspase-3.BaxBcl-2,Bcl-2/Bax B &% {N=3, xt s)
Table 1 Expression of Caspase-3, Bax, Bcl-2 and Bcl-2/Bax detected by Western blotting

Groups Caspase-3 Bax Bcl-2 Bax/Bcl-2(%)

C 0.17+ 0.01 0.15+ 0.01 0.32+ 0.01 209.13+ 7.07

OGD 0.78+ 0.05° 0.65+ 0.03° 0.09+ 0.01* 15.82+ 1.66°
OGD+10 pMDHA 0.62+ 0.04® 0.52+ 0.03* 0.18+ 0.01*® 31.03% 1.59®
OGD+40 puMDHA 0.54+ 0.02% 0.42+ 0.03% 0.25% 0.02% 59.83+ 2.32%
OGD+DHA+GW9662 0.72%+ 0.03* 0.68+ 0.02* 0.11+ 0.01* 16.12+ 1.53*
OGD+DHA+GW9662 0.75% 0.02* 0.63%+ 0.02* 0.12+ 0.01* 17.23+ 1.57*

Note: Compared with group C, *P<<0.01; Compared with group OGD, *P<<0.01; Compared with group OGD+10 uMDHA, ‘P<<0.01.
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Table 2 Secretion of Angl, Ang2 and VEGF detected by ELISA(n=3, x* s, pg/mL)

Groups Angl Ang2 VEGF
C 1279.33+ 16.27 69.97+ 7.85 146.75+ 7.38
OGD 1073.67+ 24.55 252.51+ 23.19* 881.87+ 55.33¢
OGD+10pMDHA 1363.33+ 28.94* 116.78+ 13.68* 760.85+ 22.34*®
OGD+40p.MDHA 1758.01+ 33.18* 56.53+ 8.65% 628.29+ 21.23%
OGD+DHA+GW9662 1109.12+ 89.85¢ 242.59+ 25.15* 860.46+ 34.31°
OGD+DHA+GW9662 112321+ 42.14° 235.75% 22.69* 850.54+ 40.21°

Note: Compared with group C, *P<<0.01; Compared with grou OGD, *P<<0.01; Compared with group OGD+10 wMDHA, °P<<0.01.
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