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[ ABSTRACT] Objective: To investigate the effects of blocking lactate synthesis on the HT22 cell injuries caused by hypoxia. Meth-
ods: 2-deoxy-D-glucose (2-DG) is a non-metabolized glucose analogue that can inhibit lactate synthesis by blocking glycolysis. HT22
cells were divided into 4 groups: Control group, 2-DG group, Hypoxia group and 2-DG+Hypoxia group. The cells in control group and
2-DG treatment group were cultured in a 37°C , 5% CO, incubator, and thecells in hypoxia group and 2-DG + Hypoxia group were cul-
tured in a hypoxia incubator. The concentrations of 2-DG were 2.5 and 5 mmol/L, the concentration of oxygen was 0.3% , and the
treatment time was 24 h. Cell activity was detected by CCK-8 assay, the levels of lactate in cell culture medium were detected by spec-
trophotometry, cell morphology was observed by fluorescence staining, the level of reactive oxygen species (ROS) was detected by flow
cytometry, and the activities of superoxide dismutase (SOD) and catalase (CAT) were determined by enzyme activity kits. The protein
expression levels of p-p38, t-p38 and B-actin were detected by Western blot. Results: Compared with that in control group, the lactate
level in culture medium and cell activity were decreased significantly ( P<0.01) , the number of adherent cells was decreased, the level
of ROS was increased (P<0.01), and the enzyme activity of CAT was decreased ( P<0.05) in the 2-DG group. In the hypoxia group,
the level of lactate in the culture medium was increased significantly (P<0.01), the cell activity was decreased (P<0.01) , the num-
ber of adherent cells was decreased, the ROS levels were increased (P<0.01), and the enzyme activities of CAT and SOD were de-
creased (P<0.01 or P<0.05). In 2-DG+Hypoxia group, the level of lactate was decreased significantly (P<0.05) , the cell viability
was decreased significantly (P<0.01) , the number of cells was decreased significantly, and the ability of adhere to the wall was weak-
ened significantly. The level of ROS was increased significantly (P<0.01), the enzyme activities of CAT and SOD were decreased sig-
nificantly (P<0.01), the protein expression level of p-p38 was increased significantly (P<0.05) , and there was no change in t-p38.

Compared with hypoxia groups, in 2-DG combined with hypoxia group, the level of lactate induced by hypoxia, the cell activity, and
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the enzyme activity level of CAT were decreased significantly (all P<0.01), while the level of ROS was increased significantly (P<

0.01). Conclusion; Blocking lactate can reduce the cell activity level under hypoxia and aggravate the oxidative stress injury of HT22

cells. The mechanisms may be related to increasing ROS level and activating p38 signal pathway.
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Tab. 1 Effects of 2-DG and hypoxia on the extracellular lac-

tate concentrations and cell viability in HT22 cells (x

+s, n=3)

G Lactate level Cell viability

roup (mmol/L) (%)
Control 7.16+0.26 100. 00+2.90
2-DG(2.5mmol/L)  4.52+0.67 ™ 62.00+1.58 ™
2-DG(5 mmol/L) 4.01+0.24™ 51.41+2.49™
Hypoxia 10.53+0.08 ™ 74.04+2.16™
2-DG+Hypoxia it ot
(2.5 mmol/L) 8.10+0.22 29.38+0. 688
2-DG+Hypoxia HAA A A
(5 mmol/L) 6.55+0.28 24.57+0.71

Hypoxia; 0.3% 0,; 2-DG; 2.5, 5 mmol/L; cell cultured
for 24 h

*P<0.05, “P<0.01 vs control group; *P<0.01 vs hypox-
ia group; ““P<0.01 vs 2-DG +Hypoxia (2.5 mmol/L)
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Control 2-DG 2-DG-Hypoxia
Fig. 1

phology of HT22 treated for 24 h by fluorochrome stain (x+

s, n=3)

Hypoxia: 0. 3% O, ; 2-DG;: 5 mmol/L; cell cultured for

24 h

Hypoxia
Effects of 2-DG combined with hypoxia on cell mor-
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Control 2-DG Hypoxia
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Fig. 2 Effects of 2-DG combined with hypoxia on ROS level of
HT22 cells by flow cytometry (x+s, n=3)
Hypoxia: 0.3% O, ; 2-DG: 5 mmol/L; cell cultured for 24
h
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Tab. 2 Effects of 2-DG combined with hypoxia on CAT and

SOD activity levels of HT22 cells (x+s, n=3)

Group CAT(U/mg prot) SOD( U/mg prot)
Control 8.35+1.90 17.57+1.40
2-DG(5 mmol/L) 4.50+2.18" 16.32+0. 56
Hypoxia 3.29+0.71" 13.111.00°
2-DG+Hypoxia 0.91+0.05 " * 12.01+1.228

Hypoxia: 0.3% ; 2-DG: 5 mmol/L; cell cultured for 24 h

*P<0.05, *“P<0.01 vs control group; " P<0.01 vs hypox-
ia group
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2-DG(5 mmol/L)
Hypoxia
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t-p38 T — — —
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Fig. 3 Effects of 2-DG combined with hypoxia on the expres-
sion levels of p-P38 in HT22 cells by the Western blot
Hypoxia: 0.3% 0, ; 2-DG:5 mmol/L; cell cultured for 24

h
Tab. 3 The band densities of p-p38 and t-p38 in Fig. 3 (x+s,
n=3)

Group p-p38 t-p38

Control 0.90+0.07 0.92+0.04

2-DG 1.18+0.15 0.94+0.10
Hypoxia 1.32+0.16 1.02+0.08
2-DG+Hypoxia 1.61£0.08" 0.91+0.07

*P<0.05 vs control group
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