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Establishment of a cellular model of hypoxic acclimatization in human HepG2
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[ABSTRACT] AIM: To establish a cellular model of hypoxic acclimatization using HepG2 cells to explore the mechanism
of cellular hypoxia acclimatization. METHODS: HepG2 cells were cultured in 1% O, for 24 hours, then in 21% O, for another 24
hours, which composed a hypoxic treating cycle. After 6 cycles, the activity of cell proliferation was estimated with MTT method.
The morphologic features of HepG2 cells were observed with optical microscope and transmission electron microscope. EPO gene ex-
pression was detected by Northern blotting technique. RESULTS: Acute hypoxia inhibited cellular mitosis, impaired cellular ultra-
structure and induced EPO gene expression. After 6 cycles of hypoxic treatment, proliferation ability of HepG2 treated with acute
hypoxia for 48 h was resumed to the level of control cells cultured in 21% O,. The ultrastructure of HepG2 cells injured by hypoxia
recovered and the level of EPO gene expression returned to that in control cells. CONCLUSION: After 6 cycles of hypoxic treat
ment, the ability of HepG2 to endure hypoxia is obviously enhanced and HepG2 cells might reach the status of hypoxic acclimatiza-
tion.
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Tab 1 Effects of acute hypoxia and hypoxic treating on proliferative

ability of HepG2 cells cultured in 21% O, circumstances (A

value. x Ts. n=5)

Group Normal control Hypoxic treating Acute hypoxia
ltheycle  1.96930.064%* 1371 0. 04" 1.371 10, 44"
Rheycle  1.9080.149% % 1.40910.028" ¢ 124430024
Btheyle  1.9060.056° % 1.5380.025" “* 1.25430.019
dtheycle  1.86610.031°°  1.57130.028" ** 1.32530.036"
Stheyle  1.90040.014° % 1.56620.059" ** 1.102 20,023
6th eyle  2.07540.115% % 2.00330.072° > 1.65 0.078"

" P< 0.01 vs nomal control group; “P< 0.05, ©* P< 0.01 vs acute hyposia
group.
x2 ARRELEMNIREA(1% 0,) 54T 1EFFH9 HepG2 4
B8 AR MBI
Tab 2 Effects of acute hypoxia and hypoxic treating on proliferative
ability of HepG2 cells cultured in 1% O, circumstances ( A

value. x Ts. n=5)

Group Normal control Hypoxic treating Acute hypoxia
1th cycle 1461 30.04%  1.07940.055 1079 0.055"
2heydle  1.46130.063%  1.25330.069  1.26630.032"
Btheycle  1.76830.054%  1.62930.047° *  1.39730. 041"
4th cycle 1.34730.041%  1.42930.018" ©  1.2370.085"
5th cycle 1503300814 1.37540.085" ©  0.979 40. 043"
6th cycle 1.33940.050  1.44040.030™ “  1.200 0. 054"

" P< 0.05" P< 0.01 vs nomal control group; “P < 0.01 s acute hyposia

group.
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Fig 1

E1

Effects of acute hypoxia and hypoxic treating on mitochondrial
ultrastructure ( T ) in HepG2. A: nomal control group
( %17 000) . Ultrastructure of mitochondria was normal and
ridges in mitochondria were abundant; B: six— cycle hypoxic
treating group ( % 36 000). Ultrastructure of mitochondria
was like nommal control cells; C: acute hypoxia group
( 28 000). Mitochondria was swollen and rigdes in mito-

chondria were rare.
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Fig 2 Effects of acute hypoxia and hypoxic treating on EPO gene

expression in HepG2. x £s. n= 5.

1: 2th cycle; 2: 3th cycle; 3: 4th cycle; 4: 5th cycle; 5:
hypoxic acclimatization; 6: acute hypoxia; 7: normal con-
trol.© P< 0.05 vs normal control group; “P< 0.05 vs a-

cute hypoxia group.
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