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Abstract

Objective: To evaluate the relationship between serum uric acid concentration, urinary albumin
excretion and carotid atherosclerosis markers in type 2 diabetes patients. Methods: The subjects
were 1980 patients with type 2 diabetes. According to uric acid levels, patients were divided into
normal uric acid group (n = 1670) and high uric acid group (n = 310). Compare baseline and clini-
cal characteristics between two groups of patients. Evaluate the relationship between serum uric
acid levels and urinary albumin excretion, as well as major cardiovascular risk factors, including
age, blood lipids, and HbA1c, among the study subjects. In addition, the relationship between se-
rum uric acid levels and carotid intima-media thickness (IMT) and carotid plaque (CAP) was also
evaluated. Results: Compared with the normal uric acid group, the hyper uric acid group had sig-
nificantly higher duration of diabetes, triglyceride, uric acid, renal lesion rate, incidence of vascu-
lar disease, IMT and CAP, and significantly lower levels of low-density lipoprotein, high-density
lipoprotein and total cholesterol (all P < 0.05). The serum uric acid level was positively correlated
with the logarithm of urinary albumin excretion (r = 0.305, P < 0.001). The serum uric acid level
was positively correlated with IMT (r = 0.236, P = 0.008). The serum uric acid level was also posi-
tively correlated with CAP (r = 0.138, P = 0.021). Multiple regression analysis showed that the se-
rum uric acid concentration, the course of diabetes, HbA1c and triglycerides were independent in-
fluencing factors of the logarithm of urinary albumin excretion (all P < 0.05). Conclusion: The ele-
vated serum uric acid level was positively correlated with renal and carotid atherosclerotic le-
sions in patients with type 2 diabetes mellitus.
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1. 53|

PRI S NARIERS [ 4 ARAR P2 o o R IR IMUE W] 3802 P, o Hb 5 XU D9 48 1 R0 L o
NEEYI[L]. MR MFAT R E A AL R R, 5 RERACT 5V 2 0 8 fE G N & BA EAHE, o
AR e e AE « B PRIF AR A AE R I AR Sh B FER AL 26 [2] - [4] . BhAbh, R AR RS
I O ML AR IS I 2 £576 D6 [5]. DMERFFRUESE, mRIRIGES B e A4 BAG IEAOC[6]. iR
IMREE — M NFEFIRE RO B3 b 2 S BB DI Re b i — DN o fE e R & . RAEZ AT A AR, Sk
SR i PRI LR AN 8 R Z IAFAE IR ARG, ARARANE B TR0 S 2 B PRVS 2638 1) s bR T IO ARl
AR ZIE B[ 7].

29 B Jok B 7 e U 59 50 K P9 B R R JE JEE (Intima-media thickness, IMT) A3 2 Jik 3 £ (Carotid  artery
plaques, CAP) R TRl o ML 08 1 A2 RS o /B R B IK SR RE AR AL 5 1K) B A FE A%, CAP 2y 25 Fh Rl btk
BNk R (1) 175 [8]o KT PRER/KF 53BN BRI FERE AL (W1 IMT F1 CAP)Z [HI¥IOC &R, ZHi AR IE,
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ERHNERMET . —OEET AR SRR, /£ 2 BBRWEE T, KRBT SR%E
REIEARSG, I HZSah kol REREAL S G R [9]. T 5 — T E R B, FERE IR &, JRERKF
5 S AR S A A B IEARSS, (E S Bk RERE AL TC R [10]. PRI AHT IS B FEAR I 2 TOBE P (6
o ML PRI K5 1 AN S Bl IR A R AL AR R 2R R

2. MRFF %
2.1. IEPRZER

WX RN 2020 4F 12 H & 2023 4F 10 HEKFE TS = N REEFEHZ 1) 1980 171 2 ALK PR 8% . A
HebrdE: 1) FHYTE 35 £ 80 ¥ 2 0Al; 2) At A TAEMGURAT 2 RUpE RIS 2 WibnitE; 3) AT By
I 375 PRI B o HERRARME: 1) HEBR IETE AR ATAT 7T B8Pt PR 8 A I 110 245 470 (At 3 VA 2 Tk SR DK R
WERAE); 2) WRARGIRG: 3) F. BIUReR . RIBREKT, $EE NI RERA (n = 1670)F =
PREZZH(n = 310). FVEIMIREL/KF-H 7.06 mo/dL, ZVEILFREZ/K V-9 6.05 mo/dL 398 T @ R R ME . &
HHHF BB AERE .

2.2. LIRS

M7 PR /KT8 i PR BRI e A VOB E I & o 5 P PR v B v VP Al L3 S RIS . & % e SR e A
T = BRI EE o A S OB AN E HbALc. SR S BEvENE IR B EE A HRM & . BT
EHFAEAR, RAEAHNE <30 mg/g Cr; WMEAEAK, RAZEAHANEE 30~300 mg/g Cr; K&
R|EWK, WRAZEAHEE > 300 mg/g Cr[11].

2.3. BEI&ETEBK IMT F1 CAP

KR L BB A WG TS R AR E . A S KBS RN A . IMT %€ &30
BEIK Y Xz i) 1.5 cm &b IMT 97 AU sk A iR LR T 29ME . CAP E UM HR RSB 5
TRV I - WIS EE > 1.5 mm [REPE DR, A7 7 bR FLif e B 22 /D 8 2 50061 JRy b 14 B

24. GHFEH*

KH SPSS20.0 Zrit- B REAT Hidm /Ao THEBRRILUIOME + frfEzEEos; HEBUR AT 2 Lt
For. W R AR AR L 00R AT, EREAT AR S BT 704 Z BT AT 0 $Ae . @i Pearson A5G 7Y
A ML PRIERVC BE 5 PR R A HEEXT 25, IMT AT CAP Z A5G &R, DA S PRI /K FIAFSE | IR 425 1) 5
Hoph AR B2 R R . N 7 RS 2R D3RO0k R 18 R B s, R LR T RERZN 1 2 1 R B KA
NZITTEAS TR B AR IS RIS . R0 BEWRE . MEFEE. HbAle, Wk, #F3K/%.
SEERE . Hl =R S E R EA . P <0.05 NERA SR L.

3. &R
3.1. PR E—RIFELLE:

B 0% G 375 JR R /KPS FEIAE 1.7~9.0 mo/dL 2 (A, 2% 1 BoR T« Jom bR ER IMURE NV 20 () 3 2R KR AE
PRLEL BT I AR 8 J T3 PE LI AR AL o oo PRI 2L R85 W PR i 2 v T 1R R IR ZH. (P < 0.05). PR 1AHE
o RgE R AET I IR 2 SRS R o AR S IE AN HbAle Z R4 . mRIRA S
HAREEARE . =% AR A R I [ R AP T IR W R ER A, 1M H v = /KPR IR R (B
P < 0.05). fJRERALEEPIRIR/KF i T IE % JRERZL(P < 0.05). 1=y JRERZH i3 B 3 48 2R KO I A9
I3 R A T IR IRIRZH(P < 0.05). =i JRERZLEE# IMT J CAP K AEZ ) m+ 1E 8 JRIRZ4H (P < 0.05).
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Table 1. Comparison of general characteristics between two groups of patients
1. RMEBE—MRIFELLR

S 1EH JRER#H(n = 1670) E R R (n = 310) P {H
57.1+6.2 57.8+6.3 0.729

Wi 920/750 140/170 0.093

B PRI P AR (4F) 14619 19.5+ 2.1 0.014

A E A (kg/m?) 31.9+4.3 33.2£37 0.205
WAL 4E £ (mmHg) 1325+ 16.7 132.0£15.3 0.987

#F 7K £ (mmHg) 74.8 +9.4 725+8.9 0.712

22 i . pE (mg/dL) 174.3 £19.4 179.2£20.5 0.376
HbAlc (%) 8.7+16 89+14 0.898
% £ i 25 1 (mg/dL) 93.6 +10.23 81.2+8.9 0.009
7% R 5 M (mg/dL) 47.2+53 40.7+4.9 0.019
H I =E&(mo/dL) 133.9+15.9 144.0£17.3 0.011
SR B (mg/dL) 166.5 + 23.4 153.1+16.3 0.025
SRR (mg/dL) 46+05 74+08 0.003

9 (I 3 R e B JR) 1200/400/60 200/70/40 0.011
O EZIR, n (%) 170 (10.2) 100 (32.3) <0.001
IMT (mm) 0.8+0.1 14402 0.015

CAP, n (%) 634 (38.0) 192 (62.0) 0.038

3.2. IERBRSHMTEERX TS

M35 PREG /KPR AR AR B 2 M SC R a4 2 Pos. MG RIRKT 5568 BERBRTE . A E IR
HbAlc. I M MG A1 A A . IS PRI KT 5 PR 8 F AR B 2 IEAR S (r = 0.305, P <
0.001), &5 547 L35 PRI -5 B B 28 A TEAHSG . L PRIR /K5 IMT S 1IEAHSS(r = 0.236, P = 0.008);
3% FREZ /KA1 CAP 1 2 IEAH K (r = 0.138, P = 0.021), 45 R 487 MLIE FRIR I I 5 28 ik sl FE AL i 38 BAT

ARG

Table 2. Correlation between serum uric acid levels and other variables

2. MARERKFSHE M EHHEX M

ZH r
GH 0.018
B PRI 75 -0.012
A E a3 0.062
HbA1lc -0.074

P1H
0.763
0.893
0.252
0.189
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Wi -0.053 0.345
#FikE -0.096 0.081

A T[] -0.011 0.864
il =1 0.065 0.248
R -0.056 0.334
IMT 0.236 0.008

CAP 0.138 0.021

PR R L HEE X £ 0.305 <0.001

3.3. REERMMFME RS

Z JuIRl 5 BT R B, L3 PRER /KT Bl PRI A2  HbALe FHH i = /K12 R 1 B (A ST 5 0 R 3% (T
A P<0.05). W& 3. biags RIEs MiE KI5 8 5 IR EA IEH K.

Table 3. Independent influencing factors of logarithm of urinary albumin excretion

= 3. IREEBHBHEX HAMIIFITE =

ZH B P1H
B PRI 75 0.262 <0.001
HbAlc 0.168 0.004
Hith =g 0.127 0.479
W4 0.281 0.113
JRIE 0.275 <0.001

4. ¥1ig

AT VPG T 2 B PR R LTS R R /K P 5 8 R DA S sh Bk AR A AR £ (40 IMT FiT CAP) 2
IR R AW RSN, 2 BRI B LG RB AR A E A IMT A CAP B IEAHSG: i HLifL i
PRIR A2 PR VB 1 ST RS R 2R

IRABTRAT RSB FL, o R IR T 1E — M N TR W PR3 J8 2 b 2 5 BUR Th R e 1) — AN S e G R 3
[12]. DAMEBRFLRM, & PRER UE o] S 80N B IhReksng, DLKEREAER[13]. AW Fat, & RIR e
A PR R IR S0k B IE B it A 0%, IXRE T JRIRTE B Ik = h ) o E A, Rl i PR i
PR TG JEE SRl /D 7T i S M 21 058 PR £ 3 R AR L HEMERR BE[14] 0 Bhabh, 2 OB RIS R — AT AE I 5 3K
P, T R BT e 5 R R R R 0 K It i PR BRI R T A R [15] . RS RIKPUG R E R R
I 29800 B WEHEE, 38 0B A SR, 3G N PR ER IR 7= A2 [16] o TEABEFL A, 1o PRI 4H A8 3 0 I
(04 v ML) & A 2R T I PR IR A o T v I A2 v PR R IR AR 1 B 1 PR 2 R AE B AR [7]. BT
LA 2 FRUHE PRI B LI PRI I N5 B A AT IEA BT e S m R R A KRR e, 244,
AFEFIIH ., VERHF . JEE VURRRIBT Gy T, T DARRC ML IR BRI FE . AR, RUEHERR T 852X
HVNRIT R, AN AU I SRR VR B AR 5 R B B HEE 2 R AR DG

JRIG BA Z PP SN KOR AR ARV, ELHE N R RS Ak ISR AR /NSORG B8 . PR IR AR
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REZEF. SR, MUERRAKF-S53EHK IMT R CAP L AHIE, 12 3 kot B A6 1) 5T AR 40
BAIE UL, TR ARR I, 0T PRI S A 55 s ik ok PR AL ™ L RZ EAR G

AHT TR SR PR RN T Be T, DLSCHE PRI < s A AL LT S5 5 Va7 0 G5 SRS, SR, IEAE
BEAT BVR ST IR 2 RUWE PRI R E I AT B A0 . BORIRATTCIR I E v PR IR MURE 2 75 55 0 Fows B AR
KFR, (HRERIIETR, mRIRMUAE & I F 8 PRI FTRE -5 0 PRI ' 7 2k e A3 K ohs A B Ao IR 18 A 5%
ROk, FRATR D S IRER AT 9 WE IR B o AN S IR AR AL R A IR 3R . SR, o PR R ML AE AE W PR
B AR W, IF HIE A SO A 7 26 T IR 5y AR LTS PR IR S o DRI, o) B PR PR s
T RS K S A B A9 2 v B LA I PR TR S

B, AHIFUEIRARY], 2 RUBE PR B L PRER /K T4 s 55 5 MR S0 ik o8 e A A 93 22 LA TEAH
Ko T bW ERBFTHEVE I AT L FER 54 PP Ak BRI 2 UK PRIV A8 PRI B 9 AN sl ik ok
FEREALI AL R 5 o
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