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HASELL 43 CHEFT 5 I i (AEMUAE TR 22 (46.00 + 4.00)%11.(96.33 £ 1.53)%, t=20.164, P=0.001; ROS(%¥
JEABRHE ) : 400.67 + 12.10 [t 99.33 £ 4.04,1=32.909, P=0.001; Bax mRNA(A f&): 3.03 = 0.15 It 1.00 + 0.00,
t=23.056, P=0.001; Bax & H (K E):3.97 +0.21 H 1.00 + 0.00, t=24.684, P=0.001; caspase-3 & 4 (K Ji
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[Abstract] Objective To observe the effect of heat stress—induced reactive oxygen species (ROS) burst on the
regulation of expression of Bel-2 and Bax in human umbilical vein endothelial cell (HUVEC) apoptosis induced by heat
stress, and explore the pathogenesis of vascular endothelial damage caused by severe heat stroke. Methods HUVEC
heat stress model was reproduced. Cells of heat stress group were incubated at either 39, 41, or 43 °C for 2 hours, then
all the cells were further incubated at 37 °C and 5% CO, for 24 hours. Before heat stress, cells of 43 °C heat stress group
were pretreated with 10 pmol/LL MnTMPyP, which was a specific scavenger of ROS, for 1 hour. Cells of control group
were incubated at 37 C and 5% CO,. The amount of ROS was assayed with 2', 7'-dichlorofluorescin diacetate
(DCFH-DA) and dihydroethidium (DHE) staining. Apoptosis was determined by using staining with Hoechst33258.
The mRNA expressions of Bel-2 and Bax were determined by reverse transcription—polymerase chain reaction
(RT-PCR). The protein levels of Bel-2, Bax, caspase—3 were analyzed by Western Blot. In addition, the effect of
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MnTMPyP on heat stress—induced apoptosis was also studied. Results Compared with control group, there was no
obvious change in cells after 39 “C heat stress. With the increase in heat stress temperature up to 41 °C and 43 C,
viability of cells showed a lowering trend, with a burst of ROS, and an increase of mRNA and protein of Bax, and the
protein of caspase—3 was significantly increased, the mRNA and protein of Bel-2 were significantly decreased in a
temperature—dependent manner. These changes were marked in 43 °C heat stress group as compared with those of the
control group (cell viability: (46.00 £4.00)% vs. (96.33 +1.53)%, t=20.164, P=0.001; ROS (fluorescence
relative value): 400.67 + 12.10 vs. 99.33 +4.04, +=32.909, P=0.001; Bax mRNA (A value): 3.03 £0.15 vs.
1.00 +£0.00, t=23.056, P=0.001; Bax protein (gray value): 3.97 £0.21 vs. 1.00 = 0.00, 1=24.684, P=0.001;
caspase—3 protein (gray value): 4.80 + 0.20 vs. 1.00 = 0.00, t=32.909, P=0.001; Bcl-2 mRNA (A value): 0.42 +
0.30 vs. 1.00 = 0.00, t=33.072, P=0.001; Bel-2 protein (gray value): 0.39 +0.25 vs. 1.00 £ 0.00, t=42.212, P=
0.001]. It was shown that pre—condition with the antioxidant MnTMPyP significantly decreased the heat stress—induced
expression of Bax, caspase—3, and apoptosis, and the expression of Bel-2 was elevated [ Bax mRNA (A value): 2.00 +
0.20 vs. 3.33 £0.25, t=7.184, P=0.002; Bax protein (gray value): 2.03 +0.25 vs. 3.23 £ 0.25, +=5.840, P=
0.004; caspase—3 protein (gray value): 2.07 +0.21 vs. 5.00 + 0.20, 1=17.600, P=0.001; Bcl-2 mRNA (A value):
0.71 £ 0.40 vs. 0.42 £ 0.26, +=8.126, P=0.002; Bcl-2 protein (gray value): 0.57 £ 0.31 vs. 0.40 £ 0.06, t=5.091,
P=0.007]. Conclusions A burst in an increase of ROS plays an important role on heat stress—induced HUVEC
apoptosis, and the mechanism is probably related to the expressions of Bel-2 and Bax. The vascular endothelial cells

apoptosis may be one of the pathogenetic factor in severe heat stroke.
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XHAEZL(1) 3 9633+1.53  1.00+£0.00  1.00+£0.00  1.00+0.00  100+0.00  100+0.00 9933+ 4.04
39 CHITHA(2) 3 93.00+1.00 096+0.06  1.17+0.11 0.96 +0.15 1.23+0.58 123011 11633+ 4.16
41 CHATHA(3) 3 7233+251  074£030  2.03+021  0.72:046  270+020 410026 220.33+16.50
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FAH 251.303 465.182 130.819 319.721 265.046 369.189 508.283
P 0.001 0.001 0.001 0.001 0.001 0.001 0.001
B 1 : 2 89 /P {H 2.598/0.060  4.000/0.057 2.500/0.130 2219/0.910 2.000/0.057 2.000/0.073  2.620/0.590
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AN T 2 3 % (P<0.01;% 1), DHE J&{8)575)

SREAN R D HiVEZN AIVAT SFAAY S ISP
B S5 SOt e T g mu r“mmm\ﬁf*s}ﬁmwwﬁ@
(HUVEC) P T 4L (ROS)K T X BRAL () AR 5315 4950, 1
PIJEI 58 ST 3RO Y 6,539 CHUT 4 (b) A4 A 63
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%2 ROSFEFEEERFT MnTMPyP X T 5 /5 HUVEC AR T-AH G TR I (R + 5)

25 FEARSL Bel-2 8 H Bax #E [ caspase—3 15 [ Bel-2 mRNA Bax mRNA
() CRBEAE) CRBEAR) CRBEAED) (AfE) (AfE)
IR (1) 3 1.00 + 0.00 1.00 + 0.00 1.00 = 0.00 1.00 + 0.00 1.00 +0.61
43 CHATEAL(2) 3 0.40 £ 0.06 3.23+0.25 5.00 +0.20 0.42+0.26 3.33+0.25
MnTMPyP Fi4b¥EZH (3) 3 0.57 +0.31 2.03+0.25 2.07 +0.21 0.71 £ 0.40 2.00 +0.20
FIE 210.380 88.763 463.360 202.750 119.355
P& 0.001 0.001 0.001 0.001 0.001
A EEE 1 : 2 B ¢/P1E 18.665 /0.001 15.371/0.001 34.614/0.001 21.922/0.001 16.059 /0.001
1:3/t/P{H 23.434/0.001 7.122/0.002 8.875/0.012 12.571/0.001 8.660 /0.001
2: 3 t/P (Y 5.091/0.007 5.840/0.004 17.600 / 0.001 8.126/0.002 7.184/0.002
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