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44)U/g, HIF-la P HIAPEEEERE 136 hif WA BHK TRAFHFEHA(P <0.0580.01) , K
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An experimental study on the influence of hypoxia induction factor-la on the glycolysis of the rat myocardial
cell under hypoxic condition DANG Yong-ming , HUANG Yue-sheng , ZHOU Jun-li , ZHANG Jia-ping ,
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[ Abstract] Objective To investigate the influence of hypoxia induction factor-1a( HIF-1a) on glyco-
sis of rat myocardial cell under hypoxic condition. Methods The myocardial cells of the rats were routinely
isolated and cultured. The cells were divided into single hypoxia ( H) and HIF-l1a inhibiting (1) groups.
The cells in H group were cultured in glucose-free medium with mixed low-oxygen gas [ 1% O,, 94% N, and
5% CO,(v/v)]. While the cells in I group were cultured with low-oxygen gas after the cell model of low ex-
pression of HIF-1qa protein constructed by RNAi technique. The cells in both groups were all observed before
hypoxia (routine culture) and at the time points of 1, 3, 6, 12 and 24 hours of hypoxia. The LA (lactate
acid ) content in the supernatant of the culture and the activity of the key enzymes in glycolysis such as hex-
okinase (HK), phosphofructokinase ( PFK) and lactate dehydrogenase (LDH) of both groups of cells were
determined at all the time points. Results (1) After hypoxia, the HK and PFK activities of the rat myo-
cardial cells in H and [ groups were obviously increased at the beginning and decreased thereafter when com-
pared with that before hypoxia. While the activities of HK and PFK in H group at 1,3 and 6 hours after hy-
poxia were evidently higher than those in I group( P <0.05 or 0.01), and the peak activity of them in H
and 1 groups was 159 +13 U/g vs 133 £55 U/g ,and 298 £ 44 U/g vs 188 £ 55 U/g, respectively. (2)
Compared with normal control (92 + 12 U/g), the LDH activity of the cells in H group after hypoxia in-
creased significantly, reaching the peak at 6 hours after hypoxia(2 568 + 125 U/g, P <0.01), and it de-
creased thereafter, while that in I group peaked at 3 hours after hypoxia(2 125 £ 126 U/g, P <0.01) . The
LA content in the culture supernatant in H group increased significantly after hypoxia with the passage of
time, while that in [ group increased in smaller magnitude ( P <0.01). Conclusion High expression of
HIF-1a in the rat myocardial cells after hypoxia could directly cause continuous enhancement of cell glycoly-
sis, which was beneficial to the protection of myocardial cells under hypoxic condition.
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BN NIRRT B R (ADP) B H =8 @
(ATP) AL B M WL AR e — A BR (NAD ' ) iy
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B8 E Beckman A a5 5,
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B SD R (F=FEERFLEHYH.L) 48 K. 5
BSCER (7] B O RLAM, R S5 T 24 AL 5
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3. L4 K RNA TR A #2500 AL 40
sy A s E A HIF-1o M4, (1) Baish g
2H A MO R R R (AL 3R ) R4 1.3.6,12 24 h
6 MBS, BRMES flo BRE LGN - A LE
DMEM/F12 #5355, BT 37 C kK H4 %5 94% N, .
5%CO,.1% 0, FFEEHHHET . (2) HIF-1a M1 A

IS B ICER 9 I M3 RNA T RS . 4% Line Si-
lence™ RNA F #7714 B 15 8 4F , 8 i Ff i 45 2
P4 % /& f# HIF-la mRNA f9 X 4% RNA ( double-
stranded RNA,dsRNA) ¥ H KBA LA NGE, H
Ty HIF-Lo 30 40 .0 ALZE B, B /S 078 35 5% 4 1
T e 40 M, [R) b 1 Bk AT KBRS & B A SO E M
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4. VE R A O SR BE TR M B0 RS I < OB SR & & R
AR EA.C M, B REL, AEARE
A 3 x10°/ml, i A T4 #9 RIPA A MW, B
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min , M EW,(HSBRESE T HIEENS
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BRI 3% Kemerer 251" 49 7 ¥ 36475 (3) RATH 4L
Bl 2.3, 35370 & R B 4500 @ LDH A6 44
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L. HLAN M HK {7240 - S e AR L, 4
TR A AL G, B At gk S 2H 0 WL B A HK 3 57
Bl B L h ik E (P <0.01),3.6 h %%
AR ,12.24 h KIE T RRENARE FERAR (P <
0.05), HIF-la #4140 1 HK {GPEH TELR 1 b
IBEE( P <0.01) , {H3 % I8 B, IS ZH T
F.,1.3.6.24 h B B TR AEEREH (P <0.05
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F 1 BN M HK 55 YR 21k
(U/g, x £5)
Tab 1 Changes in HK activity in rat myocadiocyte in the
two groups before and after hypoxia(U/g, x + 5 )
L e Bt 18] (h)
() ®y 1 3 6 12 24
AR 30 50 159 139 143 79 82
£31 £13% £44™ £20% £12% 212
HIF-la %48 30 54 133 86 63 65 35
+14  £55°% +25%% +11% +£13 +10%4
EHHRAREALE, » P <0.05,#P <0.01; SHENBERLIL
B,AP <0.05,% P <0.01
2. A HE PRFK 3G AR L BRE 1 3 h ,aaf
ERE O LA PRK FE A N BRERTAI 3 5 (P <
0.01);50% 6 ~24 h BW Tk, SZ ML, HIF-1a

WL PFK 3% P76 % SRR AR S 8K, HF R
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£2 WAL YLK PFK E P EL
(U/g, x £5)
Tab 2 Changes in PFK activity in rat myocadiocyte in the
two groups before and after hypoxia(U/g, x + s )

w5 LB G BRE T E (h)
() i 1 3 6 12 24
Ko E A 30 102 269 298 256 133 90
+31 £13% :44% £20 12 221
HIF-1a M40 30 89 188 157 98 65 75
+14 £55*% £25°% +11* :13* 10

H SR E A, « P <0.01; SHNBRERMHE , #P <
0.05,A P <0.01

3.0 L4 LDH 15 ¥ K 4 B 3 F W LA
HRMRA, P AREAH O MIEE | h i, LDH
WEYERD B E S T EERT, BL 6 h X BIm & B /s
B TRENEER FHRERM(P <0.01); HEF
#H LA B9 & B o fl gk e ) B9 28 K T oK 0E 3 0
(P <0.01), HIF-lo 20 0o LA M2 LDH 35 ¥ 4£
BRE 3 h ik E(E, S ZE B T RE,12.24 h #iE R
MRAHKF (P >0.05); SRMEHRAHMIL, K
BFRET LA M RBIEEIELE/D, A3 ~24 h iy
EFHHRITERL(P <0.0550.01), BFK3 4,

®3 WAL Y4 LDH IF T4
(U/g,x+s)
Tab 3 Changes in LDH activity in rat myocadiocyte in the

two groups before and after hypoxia( U/g, x = 5 )

L e Bk BT 8] (h)

(A) &l 1 3 6 12 24

BoighEM 30 92 599 1488 2568 1364 1149
+12 £35*%  +106* +125*% +99* 189"

HIF-1o M40 30 12 754 2125 1622 1298 978
+10 +28* +126** +95** +69* +129*

W SR E AT, « P <0.01; SHNBER LR, #P <
0.01

T4 PALCUMEER EFERD LA SBHEL
(pmol/L, x +5)

H A

Tab 4 Changes in LA content in culture supernatant in the
two groups before and after hypoxia( pmol/L, x + s )

351 BAE g R & BT IE (h)

(™) ®i 1 3 6 12 24
B 30 0.64 2.35 6.02 12.03  25.24 36.58
RE A £0.11 £0.24° £0.89% $3.01% $10.25% 15.54%

HIF-la 30 0.56 1.21 3.28 8.24 16.97 25.8
WA +0.13 £0.75 $0.65"% £2.38%% 16.39*2 16.99%*"

W ERAGEA LR, » P <0.05,#P <0.01; 5SHNSERTIL
#,A P <0.01
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M CO,, M4 2 MeT, 4 Moo F) 1 # 45 5 L 6k, ok
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ERFRME ., dtE Y HIF-lo 7525 BB
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f# HIF-1a FEMWD, B B KRN, 15 v 0e o
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BEMR AR ENRE, NI T LR LB REwN
HEYREYE, SRR R NE , ARB UGS E
ffo X HIF-la B EECALREER B EE
J A HIF-1a BB 4R E R
HEEREKAT AREERRE TR ATE
BEfE (WERERM) FmARER . HX 2 — MRS 6
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