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[ABSTRACT] Aim To stdy the relationship betw een serun uric acid (SUA) and coronary artery disease (CAD),
and try to explan the relationship beween them by observing the effect of uric acid on vascular smooth muscle cells
(VM Cs) of SD rats

al) of 368 in-patients undergone coronary artery angiography were collected

Coronary A rtery D iseasg

M ethods The basic nfom ations ( fast blood fat glicose wuric acid and body mass ndex et
Uric acid levels were canpared anong pa-
tients w ith different degree of coranary lensions and Logistic regression was applied to analyze the relationship bew een ser-
un acid level and degree of coronary lensions ~ V ascular smooth muscle cellswere cultured w ith attachm ent b look m ethod

D ifferent concentrations of uric acid were applied to culure together w ith them for 48 hours and the vital force of VM Cs
was detected and cam pared Results Levels of SUA were hisher nmale patients and in patients w ith CAD, and were

relatively hicher m patients w ith three coronary arteries lesions and n patients w ith coronary lesion score over 15 Takng

coronary lesion score as dependent variable SUA level didn’ t enter regression equation

of uric acid on VM Csweren’ t statisticly different

CAD.
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Uric acid have no definite effects on VM Cs of rats

Effects of different concentrations

Conclusions Serm uric acid isn” t an independent risk factor of

1 BRSRE

L1 IEKRER
L 11 #FRests #2005 9 A | 2007F 6

AEARSARHERR R A 36851, &+ % % 226
A, W 142N, £ 28~ 845, T E I 61 38 =
10 29%, Hr CHME. BB “EFTHET
AFEHE NREREEEX M, 160 = 8 & E
BEREEREE . GXERES. . H B =H. L.
R (RBREgE ), WHKRERE TAREERH
EAT & EE TR HERHE.

L 12 #¥iiE ZIEREEM—XTIRA
FREE L XHE 2500 BB h B0, ¥ B TR
fik3& % ( coronary angiography, CAG) % & 74 % FH
M EXHERIAER ZXRRFH; ZRAER



758

ISSN 1007-3949 Chin J A rterioscler Vol 17 No 9 2009

BFERSAEHA 1~ 5~ 10~ 15~ A,

L13 4dtFrEk HAKEXA SPSS 13 0
RERTRITF LN, T ERBU « Tk BA
B E R R A i B £ 4 A W LR KA F £ 44T
AR Ak R OR, A R R B A e B DL
TARARFEREAER 2, 5 EEEREE R
BH - BXEREO . HE B o . RRATEH
H&®, #1T Logistic Bl [T 4 4T; P< Q O5H £ 7 H
FITFE X

L2 AIMEFRRIAREIRE

L2 1 KE-FHImagKRoIE4 R E
180~ 200 g#y SD ## £ A &R, & F 4 48 3k i 3% 5+
JEAR AR CF W AL4 B ( anooth muscle celly MCs),
R & 100 iz 4 M 75 ( fetal bovine serum, FBS) Y
DM EM (Dubecco § modified Eagle § medum ) % #2 3%
FHE, KA 3~ 6K MCs#fTELR.

L22 RFE FKAMZEHENE, HAL
BHANTHERE MCs WAMAREABHEN. B
O, BTE Q% S RHEABRK A AEHNRE A L,
J SABC 3% x¢ 5 Ji T 78 AL 48 BAT AL 30 & & 40 0% 41k
e, K 3~ 6 MCsHEN 245K, EHmA Q5
mL4& 10% FBS# DMEM ¥ # %, T 37C. %% CO,
WHREFRATEET 24h A4 Q % FBSH
DMEM E# £ 1E4 % 12 h 2 E4 A 100 200
40. 80 mg/L R BR B R (B R KA A& Q Do FBS By
DMEM % 7 % ). DL X & Q 4% FBS# DMEM 3 5
#.4 100 FBSH) DMEM ¥ 5% 2 5 MCsH B & 14
THFH 48 h DAEEAR U CCK-81k 7| & 46 M 4 g V&
Ho RFEENMEHL 37, EL 8%

123 4dtFrEk  HAKEXM SPSS 13 0
RERTRITF LN, TERBU « Tk B4
R R A i B £ 4 E W LR KA F £ 44T
P<Q 058 £ FH St ¥ &

A

L FERIBFHRERFBUAM ( x 100)
U TR

2 £ R

2 1 ANEEHMRERKFAI L

BT NkI% 61, B SUA K= T &tk (P =
Q 00), b0 B E UAKFETIELLHRE (P =
Q 017); 4495 2 L X o A AS TR 4 |), = 329 A8 4
H UAKFPETERHEL (P=0 00), REHZ
(] SUA ZKFZRTe G128 8 5 1 2R 5 4y 4HH)
ANFEIENE, B4y 15~ H UAKFE T 1~.5~. 10
~ 41 (PESH18 Q 002.Q 019. Q 004).

22 AREMEKEKFEERK=ZZHRELEEDN
L&

AEEBNIE ) J 55 A M R A L SUA
IKF 3/AGLIX RIS 17447 X 8] 5 R Bh bk il 52 = 2
WIRARZ BTG E R (P ES 38 Q 088,
Q 703.Q 114).

2 3 Logistic[E)3thER

DL A B8 a Lo R R AR &, AP AR 8 | BE AT
5B SRR S IR R A e A ot R
FERRE A = AR 8 A H =8 U R ER KT
FHERENENBRE, FAT lgistic B H3 T, 45
RN BN RR I A 04y B BE AR SR DL R
R E X =N R, SUA REEHENENE 7
525 439 LA AR I S B R AR R AN E o (4B N
KA BAT LA B Logistic 8] H, 455 SUA # A& ft)
ANEVAFFE, R SUA A2 600 R BT 5
2 4 HANSBAEESF KR a4

& 100 FBS ) DMEM 8592 3£ #£ 37C. %%
CO, MM RE =46 TP B 72 KR 3 ki fr, 7R

AW MCsKH, g KRE, B URELGRE
U REAEK (F 1),
B

ARREFE TR, WA KKIE T UL AL UK BOASEIR 145K, WL-T-W L4 Hl 1



CN 43-1262 /R [E ) ik i £k, 4%

& 20094E5E 1765 9 759

25 AshERRRENEERRTENMEME

% 30 MCsHiFR 3K, A SABCHEGHI&ATAL
FEH (Pt a-actin) RIEHA L E, 4580 W 98% LA
A4 G o A, RS P R IR € SR, A
AEE (E 2).
2 6 80 mg/LEREEXT KR FBANZHAER1ER

80 mg/LJKIZ (uric acid UA)DMEM 5% 348
MCsHFMFE 48 h)g, MCsTEAToHH B oAz, 7]
WbV UA 45 UT0E (B 3).

3 F3RKBRFBALME (x100)

2 7 ARIREFREEXT AR F8A 2R R1E

3~ 6K MCsEHAFWE UA DMEM i3t &
h)&, i CCK -8 71 & kb ik A I 40 L vi% 77, ,u%'%%
WA REREGHITFE L (E 1).

F* 1 RELEENARFBILAREN
5 A S LM
Q %0 fE2F 1% DM EM 41 100%
10 mg/LJRER DMEM £1 95 69% *0 6%
20 mg/LJRE DMEM 41 96 1% 0 46%
40 mg/LJREZ DMEM 4H 98 09% *0 64%
80 mg/LJREE DMEM 41 97 26% F0 8%

3 11 i

REAREMPFALRE VA F &S50 0EE
TR RAE VR EAHSCEE Y, O I B FRR AL T R )
—ANE RN E T, (X P O Bk 5 0 I B O
B SG R R R 2 B ST P SR R A AR A

BT R E W, 25 ~ 40% IR VAT ) BUAE
IR B = RER IMUGE (> 65 mg/L), B2 EH
HA SUA IE# &1 (50~ 65 mg/L)"""; M azzaliM
%mﬁﬁﬁﬂyjjﬁﬁmﬁi@ameU\ﬂﬁl”x/J\fﬁ?ﬁﬁ
kR, B E R —MEEKERSE. —EANLEA
(nitric oxide NO)%E%&”XEF?%UEZJJMEFE’JE
R, Feig DI BT 0 R BLLE JL 2 R L3677 1)
JE M L B b, SUA (B S T3 Thke 5 L%

2 BIIRAKRFBIAAEERZEANLLETE (x100)

AN 80 mg/LJREZ DMEM fEFHT, BJY 80 mg/LJKEZ DMEM /EH J5 -

KPR, Sundstran JEE P 3 3294
ML OV O 3 VI U Fram ingham O ERF S T
B SUA 7K L He 0 28 M I s 32 Fg R % R,

SRR SUAFIBED] 44F J5 s 284k &7 5k He 32
PR IEAHSR, SUA ZK-FJ2 i L 998 FH i Jg 1 ik ST
M F. Rao GN 2 "9t ih Jy, SUA &8 i 189 m
PDGFA 517235 R W ML 3 SMLC 1 5, M i 412 32k
O ML A 1 2R A2 R Kanellis J% T 25~ 100
mg /L UA FIHCK B 32 3h k-1 1 WL40 i, K BL UA 7E
T 22 R R TE A B (In itogen- activated proten
kinase MAPK) {5 5 73 740 1AM 5 I 15 A (ex-
tracellu lar signalregulated k inase ERK) 44 /4271 P38
PLAIREAEE 2( eyclooxygenase-2, COX-2) mRNA %
IE I A B, 380 #% K] 7 -KB ( nuclear factor-kappa
B, NF-KB) sl T8 A 1 %655, UA @ MAPK
A COX -2 3Bl & -1 L4 M 7= 25 S A% 40 ke 4k
HE L HE TR SR BE B R S B AT RE 5 0 LA R
A . Zoccali CE VX AR R 44 R & M 9 I 6
HWFFRRIL, SUA 7K1 2. Tk JE A 84 F) I 57 47 5%
5525 W TUM 5%, XM S TR S ) fE R R 2R

NO A=W FH 2 R 98I 2 3 Mk ot A A A A Jee ) — A
EEAHPEE . M awellA J5 RN, Tt
F SUA ZKF 50 158 25 2 8] 1R 58 1B AT R A2 4k
R ME NO I 32 45, X 7T RE & ROy NO BEiE
T p g 0 S A Bl M ) B T T R TS UA



760

ISSN 1007-3949 Chin J A rterioscler Vol 17 No 9 2009

Ao BARY, EBEELRES, RREREEA
281 SUA B IEM S JEER UA R 1 4 5 br
V2% B ERARICTEN™, HXT i B 40 i i 45
imTRES T 7 ORI R AERE R . (RN R O
F B UA e R % B e R B &AL, 5 & & 3h ik
SRR AL I B R Y, UA th B i S0k 41 g
BT A R, (R AL B AL i 3
(R, 38t Th B 2 A 1 P B 4 LA o ) B R
TURRAE S R L By 121,

PREEAE R —Fp R AR PUEA T, TTRe/E N —Fh A4
BRI R HLEIAA R, HAEERELES A
Z I | AR = F bt s o 2 2 = = i LA B 1
e B AT (R E . Woarng W S 25 PR 5t %
B, UA o] DAV 1 20 PR % W MR 2625 1) PN 2 T
Ae. AR, UA 1530 Bk ok #F 8 4k ok 72 1 F
WA Re R S AL RE IR R s e R Y B
Sk R 3R, 2 UA KT E i, X R &
KANPLAEMNFNRIYT B A7 & H AR B AR AT, A
e b A ke >

AFRERER, B UAKFET M, &
OB VA K& TR O, X5 Hashen i
M. GurM Z AL R/ —5 ", SUA REE O
J53 R BT FE 6 TR 2R, UA SR Ah B% 37 19 I %
WA AEH, IX T8 S UA BRREPTLE AL X
AR ERBERESE TREAMCMWNEEHAF
Se o022 L0l SUA JKF- T o] B 2 0 I 0
T R L FE A LA S 0 78 BEDR S 1 — R AR I B, A2
PRI KA I R I — P AR R IR 5, AR O I8 P K
AR BRI UIER AR T — 2 5.

[EEXH |
[1] Culleton BE, Larson MG, KannelWB, et al
cardiovascular disease and death the Fran nghan H eart Study [ J].
nals of internalmedicing 1999 131 (1): 7-13

M azzaliM, Kanellis ] HanL, etal
nal arteriolopathy m rats by a blood pressure-independent m echanism [ J].
Am J Physiol Renal Physiol 2002 282 (6): F991-997.

ZoccaliC, Mao R, Mallamaci F, Uric acid and endothelial dys-
fanction m essential hypertension [ J]. J Am Soc N ehrol 2006 17
(5): 1466-471

G nsbergMH, Kozin F, OM alley M,
ents by monosodim urate crystals [ J].
tion, 1977 60 (5): 999-1 007
Kanellis ] W atanabe § Li H,

moattractant proten-1 production n vascular snooth muscle cells via m ito-

Serum uric acid and risk for
An-

[2]

H ypermuricen ia induces a prinary re-

et al

[4] et al

Release of platelet constitu-
The Joumal of Clinical Investiga-
etal Uric aci stinulatesmonocyte che-
gen-activated proten kmnase and cyclooxygenase-2 [ J].
2003 41 (6): 1 287-293

Sullivan DR, M amw ick TH, Freedman SB.
nary anglograns to reflect extent of coronary atherosclerosis and mprove cor

Am erican H eart Journal 1990 119

H ypertension,

L6l

A new method of scoring coro-
relation w ith m ajor risk factors [ J].
(6): 1262-267

Freednan DS W illiamson DF, Gunter EW, etal Relation of serum uric

[7]

[ 8]

[9]

[ 10]

[11]

[12]

[13]

[ 14]

[15]

[ 16]

[17]

[ 18]

[ 19]

[20]

[21]

[22]

[23]

[24]

[25]

[ 26]

[27]

(et

acil tomortality and ischem ic heart disease The NHANES IEpidan iologic
Follow-up Study [ J]. American Journal of Epideniology, 1995 141
(7): 637-644
Verdecchia P, Relation bew een serum uric

The

SchillaciG, ReboldiG, etal
acid and risk of cardiovascular disease in essential hypertension
PUMA Swdy [ J].  Hypertension, 2000 36 (6): 1 072-078
Aldeman MH, CohenH, M adhavan § etal
vascular events i successfully treated hypertensive patients [ J].
1999 34 (1): 144-150
IsekiK, Inoue T,
risk factor clusterng m a screened cohort m Ok nava Japan [ J].
pertens Res 2004 27 (4): 227-233

Cannon P] Stason WB, DemartmiFE et al
and renal hypertension [ J].
1966 275 (9): 457-464
Feig DI Johnson RJ
[J]. Hypertension, 2003 42 (3): 247-252
Sundstram ] Sullivan I, DA gostino RB et al

Semm uric acid and card io-
Hyper-
lension,

N agahana K, et al Hyperricem ia and cardiovascu lar

Hy-

Hypewrican ia i prinary

The Nav England Journal of M edicine

Hypemrican ia i childhood primary hypertension

Relations of serum uric
acid to longimdial blood pressure tracking and hypertension incidence
[JI.  Hypertension, 2005 45 (1): 28-33

Rao GN, Corson MA, Beik BC
muscle cell proliferation by ncreasing platelet-derived growth factor A-

The Journal of Biological Cheniswry, 1991 266

Uric acid stinulates vascular smooth

cham expression [ J].
(13): 8 604-608
Vallance P.
1997 [ ]].
433-439
MawellA] BunsmaKA. Uric acid is closely linked to vascular nitric

Nitric oxide n the human cardiovascular systen-SKB lecture

British Journal of Clinical Phamacology, 1998 45 (5):

oxide activiy Evidence for mechanisn of association with cardiovascular
disease [ J].  Journal of the American College of Cardiology, 2001 38
(7): 1850-858

Zeng B, Prasan A, FungKC etal
m elallproteinase-9 and -2 in patients w ith sym ptam atic coronary artery dis-
ease | J]. InternalM edicine Journal 2003 35 (6): 331-335

Leyva K, Anker SD, Godsland IF,
ure amarker of chronic mflammation [ J].
1998 19 (12): 1 814-822

Schlotte V, Sevanian A, H ochslein P,

E levated circulating levels ofmatrix

etal Uric acid in chronic heart faik

European H eart Journal
et al  Effect of uric acid and
chem ical analogues on oxidation of human low densily lipoprolein in vitro
[J]l. FreeRadical Biology & M edicing 1998 25 (7): 839-847
Boogaerts MA, H anm erschm idt DE, Roelant C,
vascular dam age m gout and oxalosis
ted endothelial mjury [ J].
(2): 576-580

KrollK, BukowskiTR, Schwarlz IM,
port ofuric acid i guinea pig heart [ J].
ology, 1992 262 (2 P12): H420-431
Ames BN, Cathcart R, Schw iers K,

dant defense in hum ans against oxidant- and radical-caused aging and canc-

et al  Mechanims of
crystal mduced granulocyte m ed ia-
Thran bosis and H aeanostasis 1983 50
etal Capillary endothelial trans-
TheAm erican Journal of Physi-

etal Uric acid provides an antiox

er ahypothesis [ J].  Proceadings of theN ationalA cadeny of Sciences of
the United States of America, 1981 78 (11): 6 858-862

WarngW§ M Knight JA, WebbD]J etal
al function in patients w ith type 1 diabetes and regular smokers [ J].
abetes 2006 55 (11): 3 127-132

Nyyssonen K, Porkkala-Sarataho E, Kakkonen J

urate are the strongest detem nants of plasna antiox dative capacity and se-

Uric acid restores endothelr
Di-

et al  Ascotbate and

mm lipid resistance to oxidation n Finish men [ J]. A therosclerosis
1997 130 (1-2): 223-233

Hayden MR, TyagiSC.
cardiovascular diseas¢ metabolic syndrane and type 2 diabetes m ellitus
The urate redox shuttle [ J].  Nutrition& M etabolisn, 2004 1 (1): 1Q
H ashem iM, YavariM, AmiriN, etal
nary atherosclerosi® [ J].  Cardiovasc J S Afr 2007 18 (1): 16-19
GurM, YimazR, DeanibagR, etal
with the presence and severity of angiographic coronary artery disease [ J].
Angiology, 2008 59 (2): 166-171

B )

Uric acid a new look at an old risk marker for

Uric acid a risk factor for coro-

Relation of semm uric acid levels





