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C-reactive protein inhibits the expression of hypoxia-inducible factor-la in human umbilical
vein endothelial cells in hypoxic condition
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Abstract: Objective To investigate the effect of C-reactive protein (CRP) on expression of hypoxia-inducible factor-la
(HIF-1a). Methods Using CoCl, (100 pmol/L) to simulate hypoxic condition for culturing human umbilical vein endothelial
cells (HUVECs), we examined the effects of CRP on expression of HIF-1a. The proteins were extracted from the cells after a
24-hour exposure of the cells to CRP of varied concentrations in the presence of CoCl,, and Western blotting was performed
forquantification of HIF- 1 expression, the results were analyzed statistically with SPSS software. Results CRP at the concentration
of 5 pg/ml decreased the expression of HIF-1ae  (P<0.001), producing the maximum inhibitory effect at the concentration of
100 pg/ml, an effect exhibiting dose-dependence. Conclusion CRP inhibits the expression of HIF-1a in HUVECs subjected
to hypoxic condition, which serves as an important evidence for the inhibitory effect of CRP on angiogenesis in hypoxic condition.
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Fig.1 Western blot analysis of HIF-1a in the 5

experimental groups
CRP: C-reactive,; Lanes 1-5: 100 pmol/L CoCL,+CRP (0,5,10,
50,100 wmol/L) respectively
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Tab. 1 Measurements of the relative optical density
in the 5 experimental groups (n=4, Mean=SD)

Group D(\)

1 (100 pmol/L CoCl,) 1000

2 (100 pmol/L CoCl,+5 pg/ml CRP) 84.24+6.81*

3 (100 pmol/L CoCl;+10 p.g/ml CRP) 70.38+13.01%

4 (100 pmol/L CoCl,+50 pg/ml CRP) 67.51£11.30%%

5 (100 pmol/L CoCl,+100 pg/ml CRP) 51.85+4.51%%%
CRP: C-reactive protein; *P<0.05 vs group 1; “P<0.05 vs

group 2; *P<0.05 vs group 3; “P<0.05 vs group 4

HEEREE N EEIHGOR RV VEA Pl i Verma
R CRP 7] DUAIHIIE B AR #, 5 Zod fkiln sk X
SO AR N R E A, RIERTT CRP 411
HIMA B ENLE], AME OISR TR A R R
HEEZ .

FEIMEHr A e F T HIF A, Tl
TERGSFACEE T S N AR AT VEGF )55 R iif
FAFR KRR . HIF 2 i U EFRL
5 2RI, AESEE R, HIF-1a 564 (A1 402 ()
S EAY, F5 von Hippel-Lindau(VHL)45 4 5 i
B /K R FT AR AR HY o RS R, b AR
AN, S5 HIF-1a EFUO B LI A . HRTE
SRIE A R IRZEXS HIF-1a FRk 245200, 7R L
CRP 57Xk AMHnE. ST IS, AWK T CRP X
HIF-1a 2K .

=SNG AFIH CoCl, Rl Ak S I EE T
HIF-1a 2538 19HFY 1, 7F 50~200 pwmol/L ¥R 75 [
N, #E HUVECs A HIF-1a 258 RN < £, B
W CoCl, IR EE HARENNHERIR 21, ARSEG TR REGX
AN 73 SR ) 4 i 36 3K HIF-1a, % FEF CoCl, 1
CRP X E AN EEA, ALK R AHE S & 100
pmol/L )CoCl, fll , 45 RS AiEM FE N 150U

ARG EE L B OR CRP £E 5 pg/ml ZKCSF-BlI />
HIF-1a #55, H EFER N K 7. ZEH B
TERESICHNHIAN RZaiE & 5 —F b NO )R, 1
2535IEHH NO 2PN K2 2 HIF-1a FHRHGT T
HALFE, 35 NO i VHL 9 E3 ZEHER T SR b 2
LEHKEEEYE . 2 p53 5 HIF-1a AHE/EH

053 {IEk HIF [A2 ). NO BIHE0E T2 & rR;
/DURMENEAEREE B HREEE CRP 275 HIF-1a
B R AR SN, AT UE HIF-1a mRNA FR8 &R
B2 AT HA FE

B — I £ E 3 T2 AL TRk 8 R
BaTTT 5T 200 CRP 7KV S (IR T Co L E B A



. 748 -

F—EERFFHRJ First Mil Med Univ)

524 %5

AR MNERSUEIOTERR, TRHH EiEdNE CRP
(7K PSR e U BRSO v e A 14 T AR IF T M
SFAEIHFARTT T CRP SO RS, &
IR CRP BRI 6 pg/ml 7R
BERAIR HIF-1o FYZ5K, M A B A ARSI =
25 Bk —AIESE CRP 2O M BRI — N E R A
%, AN ASLIG s CRP IREEZE 100 pg/ml ), FH>4
TamE e ER R 2 O FEZER Y CRP
IKF o DU FER R AR O L T 7™ B A Sk RS,
RS, RO IS g A= e A B  ANSLEG & BHL CRP IR
s, 087> HIF-1a #HA T, RRTHE 0 CRP 4™
MO URESEA A FE A g A X OB O T S %
AF, AR ECFE RGOSR, BA
TEREKEEFLRER S FiE AN CRP, 455 4 DILFESE
JEPEXTIRZE K 40 % 1,

FRISIR FEHH CRP 7B/ OIS BR & A& e Y
EI(EH, i HHB#(R CRP /KPRy B, e HSS T4
A2/ R CRP ¥ E MR EERE 2 1 (low density
lipoprotein, LDL) 1E# Y AHE, IR L, A IFFTIEE
T ZRZGB% A% CRP 197K, BIf# LDL 7E1E Ve
N % 2225000 n] DLt — R DT R A R A
R =G ), R R R CRP R] LR R1VATT O
MEBSR I — 51 B BB T CRP 4544
IhRE % e 2B % CRP (25 o m]fE. [A
IR A /DB EBUARSE R IT AR TS S BT BBV
/> CRP 16,

ARELIE IR CoCl, A= 4RRER EEAE , K H
CRP fIHIEREIRS N A&k N 2 i FR IR
SRTL BT CRP ANHIILE Hr A FIRLHE, #E— P ilF
BH CRP S ECOMMAEBSR IRHENER, #2/R%(K CRP
FIACERTRE AT T DI E BER A — N T

EZ TGN

1] Aronow WS. C-reactive protein: Should it be considered a coronary
risk factor [ 7 Geriatrics, 2003, 58(5):19-25.

2] EETF HNE HIEE, 5. SR iERE C- Ry EHSEN
AV R SR AMTT I e R 52 0] 38— EE K244, 2002, 23
(12): 1109-11.
Chi DS, Jin FX, Yang SG, et al. Effects of fluvastatin on the levels
of C-reactive protein and lipids in patients with hyperli-pidemia [ .
J First Mil Med Univ/Di Yi Jun Yi Da Xue Xue Bao, 2002, 23(12):

1109-11.

B ] Lagrand WK, Niessen HW, Wolbink GJ, et al. C-reactive protein
colocalizes with complement in human hearts during acute myo-
cardial infarction [J |. Circulation, 1997, 95(1): 97-103.

4] Verma S, Wang CH, Li SH, et al. A self-fufilling prophecy-C-reactive
protein attenuates nitric oxide production and inhibits angiogenesis

[ ]. Circulation, 2002, 106(8): 913-9.

5] Pugh CW, Ratcliffe RJ. Regulation of angiogenesis by hypoxia: role
of the HIF system [J ] Nat Med, 2003, 9(6): 677-84.

b1 % #f, &EMR, MEM, % SOWERE C RN EHKELE
1059G/C SN ZFVERIIF I ] rPe O 245, 2003, 31(4):
274-7.

Xu G, Jin GD, Fu GS, et al. Plasma C reactive protein level and the
1059G/C polymorphism of CRP in patients with coronary artery
disease [ |. Chin J Cardiol, 2003, 31(4): 274-7.

7] Shrive AK, Cheetham GMT, Holden D, e al. Three-dimensional
structure of human C-reactive protein [J | Nat Struct Biol, 1996, 3
(4): 346-54.

8 ] Danesh J, Muir J, Wong YK, et al. Risk factors for coronary heart
disease and acute-phase proteins. A population-based study [ |. Eur
Heart J, 1999, 20(13): 954-9.

91 Zhang YX, Cliff WJ, Schoefl GI, et al. Coronary C-reactive protein
distribution: its relation to development of atherosclerosis [ |
Atherosclerosis, 1999, 145(2): 375-9.

10 It , 5F-A: , gk o, 2. peDNA3.1-HIF-1a BRI EATY)
BRIBGEE 1] HF—FEER#4,2003, 23(11): 1134-6.

Fu RB, Wu PS, Dai TY, et al. Construction and expression analysis
of recombinant vector pcDNA3.1*-HIF-1a [ | J First Mil Med Univ/
Di Yi Jun Yi Da Xue Xue Bao, 2003, 23(11): 1134-6.

[11] Yong-gun Yoo, Seung Hyun Oh, Eun Soo Park, et al. Hepatitis B
virus X protein enhances transcriptional activity of hypoxia-
inducible factor-1a through activation of mitogen-activated protein
kinase pathway [ |. J Biol Chem, 2003, 278(40): 39076-84.

[12 ] Yanaya K, Tsai AL, Kamitani T. Cobalt-and nickel-banding pro-
perty of cullin-2 [J ] Biochem Biophys Res Commun, 2002, 290(1):
294-299.

[13 1 Dulk J, Alica J. Regulation of endothelial growth factor synthesis by
nitric oxide: Facts and controversies [ . Antioxidants and redox
signaling, 2003, 5(1): 123-32.

[14 ] Ridker PM. High-sensitivity C-reactive protein and cardiovascular
risk: rational for screening and primary prevention [J | Am J Cardiol,
2003, 92(suppl): 17k-22k.

[15 ] Griselli M, Herbert J, Hutchinson WL, et al. C-reactive protein and
complement are important mediators of tissue damage in acute
myocardial infarction 0Ly Exp Med, 1999, 190:1733-9.

[16 ] Pepys MB, Hirschfield MG. C-reactive protein: a critical update [ |
J Clin Invest, 2003, 111(12): 1805-12.





