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BE.BH ST A IE (L) B3 5 R B UAE (hyperuricemia , HUA ) 5 B I D e 61 35 A il 2% 2 sh ik
fili £k 5 %4 (atherogenic index of plasma, AIP) (AT, a5k 40 231 £ i 1L 22 38 0047 100 PR TR e FE RGN | %5 2
oy HUA 21 (3B MR FR M = 420 wmol /L 854 M =360 ol /L) Fl PR B2 1E 5 20 ( 5 1 PR R e & <420 pmol /L.
B PE<360 pwmol /L), ME B H 2 B IMAE . MR . MJKRZE A (blood urea nitrogen, BUN) . Ifil JLEF (serum
creatinine , Scr) JRIYH 145 1 (microalbuminuria, MAU) MBI Z C(ceystatin C, Cys—C)ZFIRE , 1155 AIP FI'E
/NERJE 33 R (estimated glomerular filtration rate, eGFR ) , i i SPSS13.0 i 4045 01, Z5 58 HUA = Il 5
# [ BUN Ser MAU K Cys—C ¥ & 1 % & TIRRRIEH 4, 1 eGFR R F MM TIRMRIEWH, ZRAGITEEXL
(P<0.05), HUA 415 19 AIP 5 T IRIRIE R AL (H 22 5 BG4 78 L (P=0.223) o ML J % I PR vk P2 B 4
AIP 10532 E5 i 1 i i i 7t 5 (F=0.976, P=0.405 ) {H 22 S e e it 2 . w2 IR FRWREE 5 ATP
R FIEME (r=0.144,P=0.032) , Z5i€ HUA L A 23 BOA ] B2 1 W 400 3, 0 28 0088 oo L S A 5 1Y
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Relationships of hyperuricemia, renal damage and atherogenic index of plasma in patients with primary
hypertension
KOU Hui-juan, MA Rui, GAO Deng-feng, ZHANG Yan, DONG Xin, LI Wan-jing
(Department of Cardiology, The Second Affiliated Hospital, Xi‘an Jiao Tong University School of Medicine,
Xi“an 710004, China)
Abstract ; Objectives To investigate the relationships of hyperuricemia (HUA), renal damage and atherogenic index
of plasma (AIP) in patients with primary hypertension. Methods A total of 231 hypertensive patients were divided
into two groups according to the concentration of plasma uric acid; HUA group (male=420 pmol/L or female =
360 wmol/L) and control group (male<420 pwmol/L or female<360 pwmol/L). Fasting plasma glucose, blood lipid,
blood urea nitrogen (BUN), serum creatinine (Scr), microalbuminuria (MAU) and cystatin C (Cys-C) were
dynamically monitored by automatic biochemaical analyzer. AIP was calculated by the formula (AIP=1gTG/HDL-C).
Estimated glomerular filtration rate (eGFR) was calculated by the Cockroff-Gault formula. All the data were analyzed by
SPSS 13.0 software. Results Concentrations of BUN, Ser, MAU and Cys-C were significantly higher in HUA group
than in control group, and eGFR was significantly lower in HUA group than in control group (P<0.05). AIP in HUA
group was higher than that in control group, however, no significant difference was observed (P=0.223). Concentration
of blood uric acid elevated with the increase of the quartile of AIP (F=0.976, P=0.405). Concentration of plasma uric
acid was correlated with ATP (r=0.144, P=0.032). Conclusions Hypertensive patients with HUA were inclined to
suffer from renal damage. Dynamic observation on AIP might be helpful in early identifying the risk of developing
atherosclerosis in hypertensive patients with HUA.
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PRIR (uric acid, UA ) S {4 P I 43 2 i ik 4
ik 7 A 10 T S e I I PRV AR A i — B4R
W Bl AT AT 7 R S5 B |
PR R MAE (hyperuricemia, HUA ) R B 5 W, ik
KAz B EMW, HAT, HUA $A 5 5 &P i
FE (R ) BB E AR G AR SR AR G, S iR
B Dk s AR A O IS COE Lo ) I A T S50 ik
[IIN=R7 TS RE L VAN S e St ) G h = 2 TR f b=
o B 00046 9 s ) B M SR B S Bk A Ak A
KU (atherogenic index of plasma, AIP) &I JLAEHEH
{18 LI Bl oA 25 L 1 BB R i, 2 T B fik
SRFERE AL R4 R AR IC S . AWESE B R
PHEEBOAEE HUA (195 1T £8 35 5 J0E 2 RE 400 35 1
B, 3 AT MLPR PRV FE 55 ATP (YA JG 1 | WE € HUA
i I A8 3 Dk s A B A & 2 1) Al BB XU ¢

1 #RANAFE

1.1 — %R

WPET 2015 4F 1 H & 2015 4F 3 HAEPG % 3C
TR R BE B R T2 B AT B 1 s
g 231 ), o o131 fi), 4100 B, AR
(64.5+13.5) % , AT AL A0 e ML 265 R IR 24
FE AL LA B oK R B AL R (ACELD) 8
I8 B 5K B Z RSB (ARB) 5 R R 25 25 25 91 11
FERIGIT T4 R IZWA 6 2010 A5 & 1
FEB G e R O, HEBR 4k A Pk il g RO | ™
S B I SO B DI REA 2 R
1.2 BR5Ers:
12,1 —f& AR E T & REZH R,
I (ASSE s 5t S 8= =N NS94 7
2L, TR B F5 £ (body mass index, BMI)
BMI(kg/m?)= & Fi i (kg)/ B 2(m?)
122 ARAWRERNE Tk REZIRH AL
Je S IR FR KA 5 mL NG W BOR 10 mL, 42 [
Bl AR ARG IS 2 AR o s M A . TN R R A R
Bl K TRAMRAFEFE R | 11 JR 2 A (blood usea
nitrogen, BUN) | Il LT (serum creatinine, Scr)
Mz C (cystatine, Cys—C) . =Bt H i (triglyceride,
TG) . 5L IH [ i (total cholesterol, TC) | i %5 & g 5
1 IH [& fiE (high lipoprotein cholesterol, HDL-C) fi&
% IR A H I [E BE (low lipoprotein cholesterol ,
LDL-C) M JRBR (uric acid, UA) ¥ & ; F0 5 BT L
L £8E Y PR e 8 (microalbuminuria
MA) MRS DL b R 25 SR 2y 4 42 58 R~ 5

B e = e A S Bkl N B3 58 B o
123 BRAFo@ RN KL UA &
J# =420 pmol /L( B ) 8 =360 wmol /L( L) 1E
9 HUA B2 Wibsife, B9 HUA 25 ; 5 00 O bR 2 GE
i 2 (normal uric acid, NUA)
1.2.4 33 b RS BRARALIE S AIP Bk
LDL-C Uk B 42 1Y — A Rl 4Z 48 bR . AIP=Ig(TG/
HDL-C)'5),
125 R DsEE R MY Cockroff-Gault
N RAL B /NBRIE 1T R (estimated glomerular
filtration rate, eGFR)=(140-4F#%) x{& i & (kg) x
(0.85 L) [ x(1 F¥E) /[ 72xI JLEF (mg/mL) ],
1.3 GiFEath

I FHGETH2E 5 SPSS 13.0 475047, IEZA 4
A BE T (s ) o, AR 73 A5 B s 1 M (Pos~
Pys) 3o . BE R ESA H 5 2255 I SR ST
FEAS ¢ K5 50 5 07 22 20 M, & R AR 2 4
Wilcoxon B FIH L, 2K E R Spearman 553
Bro B P<0.05 Fon 22 A et i 3,

2 & X

2.1 PRA—RIEIRYOR EAR

HUA @& Ik 83 67 9] ,NUA 41835 164 i,
PIZH B TEPERI L] [ BB .65.7% (44/67) wvs.
53.0%(87/164),P=0.079] JifE . BMI =5 i i A . TN
RIRAFL M RV AR AL R S AR R L
5, ZERIGEE L(P>0.05) ; AR UA K&
WA R LU, 25 S A et t2e L(P<0.05) , W3R 1,

F1 MA—HBEREMILE [M(Pyx~Pss) ]

W H HUA 41 NUA 41 P {if
n 67 164

ik % 69(57~ 80) 63(54~75) 0.042
IR /AT 10(3~20) 7(3~15) 0.058
BMI/kg-m™ 24.5(22.4~27.3) 24.1(22.6~25.7) 0.144

UA/pmol - L™ 459(421~499)  302(238~339)  <0.001
23 I8 14 /mmol - ™! 5.3(47~63)  5.3(4.6~63)  0.648
WRMEILERE /UL 23(13~ 36) 21(15~31) 0.878

RITAME SR /U-17 22(16~27) 22(17~26) 0.880
e 46 Fe /mm Hg 156(142~ 170)  149(132~ 163)  0.012
&9k /mm Hg 80(75~ 95) 82(71~90) 0.282

2.2 PSR ERICY

HUA F1 NUA 40 & 1fit JE i # BUN  Ser MA |
Cys—C [ eGFR LH, ZRBAGIT#E L (P<
0.05), L% 2,
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K2 MASHERERCYILE [M(Ps~Ps)]

i H HUA 21 NUA 4 Pl

n 67 164

BUN/mmol -7 6.88(4.96~8.44)  5.48(4.46~7.27) 0.015
Ser/pmol - L™ 88.9(68.3~108.7) 68.7(57.4~81.8) <0.001
MA/mg-L"! 33.3(13.3~86.5)  11.8(11.0~29.3) <0.001

Cys-C/mg-L'  1.26(0.97~1.67)  0.97(0.83~1.18) <0.001
eGFR/mL-min™ 65.8(43.6~99.4)  84.9(63.2~103.7) 0.001

2.3 TR MRS Uk BE K i 3% 3% 3 Pk A 4k 45 B LB

HUA #1 NUA W£H1M%% TC TG . HDL-C LDL-C
WEE S ATP s, 2 RG22 E L (P>0.05) ,
W3,

R3 FWHAMMERER AIP tLE [M(Px~P:s) ]

mWoH HUA 4 NUA 4 Py
n 67 164

TC/mmol - 1! 4.30(3.65~ 4.88)  4.46(3.66~ 5.10) 0.626
TG/mmol - L' 1.53(1.19~ 2.11)  1.42(1.05~ 1.96) 0.243

HDL-C/mmol - L' 1.16(1.00~ 1.42)  1.23(0.98~ 1.43) 0.541
LDL-C/mmol - L' 2.63(1.90~ 3.14)  2.68(2.04~ 3.29) 0.454
AIP 0.10(=0.03~ 0.31) 0.08(=0.09~ 0.27) 0.223

24 SRR

i AP UG ECH ANHEGr R 4 1, T3 225017
RIS UA W PEEFREZE AP DU 4357 5048 it i 32
W Az A 22 R T Ge e L (df=3, F=
0.976,P=0.405) , WL 4 & 1,

R4 AIP 5 UA REHNBEXEDITER  [M(Ps~Ps)]

axil n AIP UA/pmol - L'
01 55 <-0.0683 326+110
02 56 -0.0683~0.0836 338+101
03 56 0.0836~0.2821 347+96
04 55 =0.2821 358+100

3007 3 <-0.0683

B —0.0683~0.0836
ED 0.0836~0.2821
\ EY =0.2821

4007

= 3001
£

{5200-

1004

T 03 04
AlP

Bl 1 AIP 5 UA B48 %1547 E
2.5 MRHPER

i 396 T 26 P Bl PR A AT A A OC &R AT
Spearman A5, AIP 5 BMI(r=0.146,P=0.031) |

25 I 1L 4% (r=0.212,P=0.002) & UA (r=0.144,P=
0.032) B IEAI,

3 4

UA J2 {4 PN IEE R4 3 3 JHF 0 4 i 7™ A 1 AR08 ™
Yy, 2 B R HE A A AR RS HE
SNV, PP — E TR UA (A
el HE e D | 2 2x i N UA FER N BB L, S 8L
HUA,

HUAB & HAbE |, SR C LR S AE Sl % |
JeE U SO LA PR ST fa e N 2R, AR &
266 191 HUA f83 Hh B & A2 32500 15.11%, Tii IfiL.
UA MR 2 TE 5 1 B B A A2 AU 2.19% 1%,
WA —TRET 7 4F 99 AW T A 44 0 58 5 42 B9 T
1799 2% BA A (4 BF 5% 4 3 8 FE UA W BB 3 155 (7.0~
8.9 mg/dL ) ] i 18 14 55 MG & A= 1 XU 28 5 2435
Il HUA #H (>9.0 mg/dL) Al {ifi A FHE £ 181 B R 1)
KB4 v 3 A%, ST L HUA FINUA
2 1o I AR B R FE AR IC A, IS HUA & I
JE 4 f8 5 ) BUN Ser \MA J¢ Cys-C ¥ B I 3 5
TXF R, 1 eGFR I 35 I0F NUA 41, #8785 Il
JEFE HUA 83525 3 B [R) AR 2 1) B i T e A2 438
JE R AT REQN R - 15 HUA JE LAY UA $h45 x5
I 3 B P4 T R HUA £ 3 B A8 9 B2 2
REFREAG | 0L 1 LA A= | T A R -6 & Ak
2 s AR R R AT, O Hod
it Z R0 AL R RS % s -« B (NF-kB)
15 530 [ e 22 34 R 6 AL 2R R (MAPKs) 5 5%
AR KT (TGF) /smad {5 530 5 14 98 i S
YIS % S R VA N 9 /MR /Toll A 3Z A& (NLRP3/
TLRs ) {5538 % ; 5 5 B /NVE 1 iz 4 i 1) 78 i 4k
IR B

AIP J& Dobiasova Z£ 51T 2004 AF 4% 1Y 1 75 )
Jig A 25 AL BB AR A, BRAE ] 4% Sk LDL-C
HRK/IN /N2 K% FE IR 1 (sLDL-c¢ ) J2
LDL-C v E. A 5 5 (1% 2 8 Bk Ak 19 7 H 9 1
R0 CHEBFSE G A ATP (34 sLDL—c (1)
S e  UESE ATP 2 R I B T 2 Jok i 1k,
(YIS ARIC A 1), i e S L 1 002 44 fidk B
WK NREIM UA W5 AP Z R &R, £
HUA B 1 AIP VYK 25 5 T UA IEH &
(0.05+0.30 vs.-0.12+0.27,P<0.001), H UA H
5 ATIP JIE M 6 (r=0.286, P<0.001) , AWFSE &
HUA 1 NUA B4l g & AIP He4s, 255
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P2 L (P>0.05) ,/H HUA 4B &8 AIP KFE
T NUA 41 (P=0.223), L AIP DU F5OKs AiF 5% %ot
Lo U, KA UA HEERIE AIP ()3
Tz =, e PO A0 UA e B 3 eIk P 43
BN 32 wmol /L[ (358+100) wmol/L vs. (326
110) pmol/L,P=0.1011, Z K Z A5/ M tu ik 52
i I AR T UA WS ATP 2 I 2 1E A7 ¢
(r=0.144,P=0.032), #&/x I B I UA ik
5 AIP BP0 AH G HUA 35 1l s B 3% 3h Dk i Ak 14
A RS AT BB BE R ka R, S IES ATP
A B T RSN HUA 5 0% £8 5 A 20 ook #
R Ak 1 XU

ABFGEBAFAE—LEAR . (D) AFFRUEE T =
M EAE ST HUA WAL BB DI S O, R
BN IE A ATV M X BB AL (2) ARF 5% W A% )
{5 0P HUA FR 2 3 A [R) AR B 7 55 0k 1) g
SZ A0, AH AR H R A AL ASOR AR T 5 (3) A
FE Z/INFEAS s 5 % BE T B 5, XN 2
Ab 35 2 7E I R 58 T AR E— 2 st g 3

B2 IR B E H  HUA 45 UA IEH 4
FHEG, B I E ARG I B T, i i UA MR
T 2t BN [V B 1 B IR D ez 461 5 i iR A 1)
I UA YREES) ATP 25 UIAHOC  BlAE ATP BE MM UA ¥
BEZWTHE, PR s AWER S LR HUA B 1)
AP A7 Bl 1503 TE 1| SRR A8 20 ok ok A A5 A g XSS
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