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[ E] B 2 BUHERIE (type 2 diabetic patients, T2DM) fE 2 1 MR R (serum uric acid, SUA ) K5 3BT R 14 15 I I
(nonalcoholic fatty liver disease, NAFLD) Z[H]f G5, F7i%:533 4] T2DM 4% SUA I USr K0 HAr 0 4 4(Q1~Q4) , 43 B
SUA ZKE 5 RHERR M NAFLD Z[AIAYC R, 58 i SUA /K FRITHE, T2DM B35 BIREE 2L (body mass index, BMI) 4
FE Hh =R 23 IR 28 R e i R HKHU AR B0 (HOMA-TR ) 24 18 25 T i , 10 v %% J32 i A v I T s ) ) 40 g A1 (L Il 34 P 3 <
0.05); [FIEF, HBEMNFBAREYNAREZIL L BRI R 1L RAF L BRI E SUA (T &I D & (A P <
0.001). LEAM, K Q1 202 Q4 £, NAFLD [ 5 W 1 (43518 41.2% 54.9% 59.3%F1 71.8% , 4l#a % P < 0.001); £7C
Logistic BT — 20 KB, TERGEPER], 458 BMI SRR 5,04 4HAY NAFLD E5 XU EL Q1 431 239% (0R=3.39, P=
0.011), Z5i8:T2DM 3 SUA 5 NAFLD %A, & NAFLD A7 fE i H 2
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Association between serum uric acid and NAFLD in type 2 diabetic patients
Xia Zhenhua, Fan Nengguang,Zhang Lijuan”
(Department of Endocrinology ,Songjiang Branch of Shanghai First People’s Hospital ,Shanghai 201600, China)

[Abstract] Obijective:To investigate the association between serum uric acid(SUA )and nonalcoholic fatty liver disease(NAFLD) in
type 2 diabetic patients(T2DM). Methods: A total of 533 T2DM subjects were recruited to undergo anthropometric measurements and
fasting blood sampling for biochemical assay such as blood glucose,lipid,uric acid and insulin. All subjects were divided into four
groups according to the quartiles of SUA,and we compared the differences of metabolic indexes among them and analyzed the
association between SUA level and NAFLD. Results:BMI,SBP, TG, fasting insulin and insulin resistance index (HOMA-IR )were
significantly elevated with the increase of SUA concentration (P for trend < 0.05). Similarly, ALT and AST was increased with the
elevation of SUA. The prevalence rates of NAFLD in participants with increasing SUA quartiles were 41.2% ,54.9% ,59.3% and
71.8% ,respectively (P for trend < 0.001). Logistic regression analysis showed that the risk of NAFLD was increased by 239% in
participants of the fourth SUA quartile as compared with participants in the first quartile. Conclusion:SUA was significantly and
independently associated with NAFLD in T2DM patients.
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P (R A QR B =140 ¢, S
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1 271 $1(50.8%) . FFHEANWF 58 NS BRI 1) S
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PARESE 8 h, WJRZS IR U & L% (FPG) |
[ 5 & (Flns) HEAb 1127 2 (1 (HbATe) | &b JIH [ iz
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C) R NR 4 H IEE B (LDL-C) | N &R = A5 7%
(ALT), RIAZIREAF LR (AST), ILEF
(Ser) SUA, Fat 25 455 78 v D14k 1B 15 KR35 2K
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VAR T AR 32 2 MR T 75 R A, TEA
JFEPI IR DTG B .
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B HIZWinifER,
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K H SPSS13.0 it AT 848 43 b o IEA
A7 DAIE = ARifERE (X = 5)Fon , IR IE A A 78
A B (DU BRI R ) e | T4 H AR XU
W) b A R 7 2250 s THECS R 3 A
0 PIAR & N 2278 i 2 (B A MR Pearson #H
KA HT K Z2 IO M IRA 4307 s NAFLD [ & R 2%
HH Logistic ZJCHIH/3 4T, P < 0.05 %S A451T

2.1 —f&RWs R FH T

AW NBE Bk SUA B35 Tk (312.0
+ 922 )pmol/L vs. (271.3 + 85.7)wmol/L,P < 0.001],
NAFLD [{HERR N 57.3%, HA B NAFLD R
% 58.2% , LM 55.3%, E T E 25 (P> 0.05),
R o A AF T8 X 52 53 Sk W PR 00 & 4 R W &
4, ZERELHPIYLZ 0] SUA KT E2 R
[(288.5 = 89.8) wmol/L vs(292.5 + 91.8) pmol/L,
P> 0.05], {BRERIFHI K ANAFLD i HU R i 35
FAWI K2 (67.0% vs. 50.7%,P < 0.001) . 7k, M
A JC NAFLD FEBF5e 5t 4253 P A, 5 540 T2DM 21
I, AJF NAFLD 43 SUA B T7+E [(307.3 =
92.1) wmol/Lvs. (270.5 + 85.5) pwmol/L,P < 0.001],

MR G B4 5 (1K) SUA DU S5 BORs AR AT 430
44, WNFE 1 PR, BEE SUA TR, BMIL Y 46 &
(SBP) TG Scr, 23S Z A& HOMA-IR 7K F-3
B2 THE i HDL-C 00 B S AIC (4L iRl i 45 P 3 <
0.05), [AlE}, BE AR &Y ALT F1 AST JRF A
SUA WTH i 35 T (4HIEEH P < 0.001), 5
A, N Q1 A Q4 A, B35 1Y DBP Al FPG 7K F- 43
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2.2 SUA #948% B & 5H7

it — R SUA 5 AR 8 bR DL KA AR
FabR2Z [ 2 , BT T AR e 2Z (8] Pearson
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0.312,P < 0.001)J2& SUA K- AR &R (36 2),
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AR R (LS P < 0.001), IFH,5 Q1
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HARLE, 02,03 .Q4 4119 NAFLD B R Y 3 7
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PE— 25 2k H Logisite A1 19 40 #T 48 15 SUA X
NAFLD 2 XU e, DL Q1 dI4E A SR R
K AT 250 (Model 1) KA EM S A2 5 (Model
2),NAFLD i 89 XU E Q2.Q3 K Q4 ¥ &7t
& (43 %1k OR=1.69,P=0.046;0R =2.12, P=0.005;
OR=3.76,P < 0.001, #% P <0.001), Ti7EK EM:
M AF#S JRFE BMI,SBP . DBP.TC. TG HDL-C .LDL-C,

FBG .HbAlc HOMA-IR %545 4% J5 (Model 3),0Q4 41
A NAFLD 119 20 KU A .35 1 Q1 41(OR=
3.39,P=0.011,% 3), #—Lor2MREMN, Tit &
FEREIRIFH] K A EARR) K 4, Bl SUA KP4 Tt
0, NAFLD f o XU s ka3, LHRTEMI &
HE TN .(K 4),
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Table 1 Clinical and biochemical characteristics of the subjects

I RN AE AR ARAE Q1 Q2 Q3 Q4 PiE P
1%L 132 135 134 132

AEIS () 593 + 11.6 56.6 + 12.4 58.1 £ 13.8 58.6 = 14.9 0.404 0.884
B/ 65/67 67/68 65/69 65/67 0.990 0.950
TR (4F) 55+65 57 +6.0 57+58 52 +65 0.904 0.653

BMI(kg/m?) 23.4 + 3.4 239 + 3.4 255+ 3.8 264 3.5 <0.001 <0.001

SBP(mmHg) 1333 +17.4 1319 + 17.2 137.5 = 18.0 137.3 + 18.8 0.019 0.011

DBP(mmHg) 80.1 +94 81.6 + 10.4 83.5+ 11.0 82.7 £ 11.5 0.051 0.017
FPG(mmol/L) 105+ 3.5 102 + 3.4 9.6 +3.1 9.7 +3.2 0.090 0.024
OGIT 2 h PG(mmol/L) 188 £ 54 17554 18.0+5.1 177 +59 0.184 0.170
HbAle(%) 11.0 + 4.1 107 £ 5.7 9.8+26 119 +26 0.683 0.722
TG (mmol/L) 1.2(0.9~1.5) 1.4(1.0~1.9) 1.7(1.1~2.5) 1.9(1.2~3.0) <0.001 <0.001

TC(mmol/L) 4.7(4.0~5.4) 4.6(4.0~5.6) 4.6(3.9~5.5) 4.7(4.0~5.4) 0.951 0.898
LDL-C(mmol/L) 3.1+1.0 3.1+ 1.1 3.0 = 1.1 29+1.0 0.509 0.149
HDL-C(mmol/L) 1.4 +06 13 +04 1.2+04 1.1 +£03 <0.001 <0.001

ALT(U/L) 10.0(7.2~13.5)  11.0(7.8~17.0)  12.0(8.0~17.0)  13.0(9.0~20.8) 0.002 <0.001

AST(U/L) 17.0(14.0~22.0)  18.0(15.0~24.0)  19.0(15.0~25.5) 20.0(16.3~29.0)  0.003 <0.001

Ser(pmol/L) 54.5 + 204 59.6 + 15.8 67.1 = 20.0 79.7 +26.3 <0.001 <0.001

HOMA-IR 3.4(1.9~6.0) 3.2(2.1~4.5) 3.4(2.3~5.4) 4.3(2.4~7.0) 0.014 0.016
S MR E (WU/mL) 7.4(5.1~10.6) 6.4(4.8~10.2) 8.1(5.7~11.8)  9.8(6.4~15.0) <0.001 <0.001

&2 SUA WHEXEERST

Table2 Correlation analysis between SUA and other factors

SES r i Pl hafEfk PME
PR (Le=1, H=2) 0223  <0.001  0.091 0.038
(%) -0.020 0.651 - -
R (4F) -0.029  0.505 - -
BMI(kg/m?) 0312 <0.001 0232  <0.001
SBP(mmHg) 0.099  0.023 - -
DBP(mmHg) 0.085  0.050 - -
TG (mmol/L) 0235 <0.001 0152  <0.001
TC(mmol/L) -0.010  0.826 - -
LDL-C(mmol/L) -0.055 0.210 - -
HDL-C(mmol/L) -0.194 <0.001 - -
FPG(mmol/L) -0.080  0.068 - -
HbAlc(%) -0.115 <0.010 - -
Ser(mmol/L) 0375 <0.001 0312  <0.001
S ZE(WU/mL)  0.149  0.001 - -
HOMA-IR 0.095  0.029 - -

A WL B R | 1 3 Bl AN AR . R AT
FEARW] NAFLD B4 A= S AEHE NRACHERAL By R
BT T2DM SRR ALE VIF O, 29 40%~70%11

807 P < 0.001
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P=0.005
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Figure 1 The prevalence of NAFLD in groups with dif-
ferent SUA levels
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Table 3 Association between SUA and the risk of NAFLD
N R 1 17 2 i 3

285 OR {8 P A OR fH PAH OR {H P1H

Q1 1 1 1

Q2 1.74(1.05~2.90) 0.033 1.69(1.01~2.83) 0.046 1.48(0.67~3.28) 0.328
Q3 2.09(1.25~3.48) 0.005 2.12(1.26~3.57) 0.005 1.49(0.65~3.44) 0.350
Q4 3.64(2.11~6.26) <0.001 3.76(2.14~6.58) <0.001 3.39(1.32~8.76) 0.011
EE el <0.001 <0.001 0.019

FEERN 1, ARG IE s BT 2, W IE T MR AR % 5 1578 3. i — 20 I PR B L W & &7 5K e . BMI,FPG \HbA1c¢ TG\ TC LDL-C \HDL-C FI

HOMA-IR,

F4 MBRFMEETIENELERN SUA 5 NAFLD K E R
RS
Table 4 Association between SUA and the risk of NAFLD

in patients with newly or not newly diagnosed

diabetes

- wIEH Aewkd

OR fH P OR 1§ P1H
01 1 1
Q2 3.08(0.87~10.9)  0.081 1.02(0.43~2.42) 0.956
Q3 3.56(0.89~14.27) 0.073 1.22(0.50~3.00) 0.660
Q4 5.59(1.09~28.73) 0.039 2.71(0.93~7.91) 0.068
P <0.005 0.092

T2DM &35 [AlBF A4 NAFLD™,

SUA VB Ay A o I8 (1 AR 7= 40 , 3 A7 R 9k & B
[F] 5 55 JIE JR FIOBE i 1 25 L % DA OG o B e %
T2DM &Y SUA 7K 28 5 TR % ABE, miik—
5 R, SUA FHEIAUUR AL K2 T2DM i 72
S IR 2 S EEL A & E O B2
SO G I A B R ST FE R P 50 A, A7 R o
58 Z I, SUA 5 NAFLD [ DI G, A RE 251
NAFLD [ EE G 2R 22— X538 A 44 W
fF 55 & B ,NAFLD 41 %) SUA 7K °F 8 # & T4k
NAFLD 4, f HFi# SUA /KFA 715, NAFLD
5 R B THg | I 22T Logistic [819 20474 1E HAt:
ZHUG R, SUA & NAFLD By il R 220w
PEWFIEBAGIESE , Fi% SUA BT, 4
NAFLD () g KU e 22385 n, - 9 H2 R AR ¢
2, HUR SUA 76 NAFLD )& A i ] fig e 2 s 2
YEFATS, T2DM (5% [Ri 45 IE1 SUA 1 NAFLD,
5 H XS TIZ B3 Z [ 0 R M ANTE 2 AT
REM, 5 ERE@E AP mRgs R —%, &3
NAFLD () T2DM H & H SUA /K- B S 75 T B4l
T2DM #E . [Fn, % SUA /KR THE , NAFLD HY
BRI TR . AN AERCEME AR BMI 25 K]
i ,SUA {/3J& NAFLD s a2, ik, 78

T2DM AR SUA [RIRERAT T3 DI E R

X T 5 3 VAR G A AR T DR B i RS
Al g5 H AL [ (4 fa e R 28 RO HA: LR O,
Ak, SUA B NAFLD Y5 REREA &, eAh, iF5T
FEWIR & RACHUA] 5 R IR PR A iU 22 JHE i et
HE T 51 g PR R M E S, RS RAKPLRI e =
NAFLD &4, BB S RALPI T e & SUA 5
NAFLD JCHR A N TE R 5 SR A B9 & 0, R IE
BMI, & ZRILHTIEE (HOMA-IR) J5,SUA {/i:2
NAFLD (257 f s R %, #2785 SUA 5 NAFLD Z [
AT REAEAE LA BRI R

AL AR SEREBIE 5Y & B, IR R T LA
M4, IF30E 2 %5 NAFLD %5 YJAH 5 1438
%, UNPRIRREVS T HFAI N SREBP-1c 133k, #Eif
PR R BT WA DG Bl 9 2R3k SRR 7 1 6 115 IR PR
S 3 O I A B P 1) NLRP3 7518 Pk 48 i S 1)
K, (R NAFLD B A4S YRR RS YRR I I 4 1) &
A AL, PRIRIA BT T S AL ML T IR0 5 2
{E 5P X 5 NAFLD [ & A [RREEDIA G, 45
A LRIGIRIFFEZE R, FRATHEM FRIR /& NAFLD &
A EBRRRZ —, X i 2t —25 10 sh P 5250 K
Il R FUAHF 5 T ATESE

Zi B Frik , T2DM AFf SUA 5 NAFLD #1)
FHOC, J& NAFLD A7 falr K 2R (HASBIFSR Ry Ak
A, PE—81F SUA 5 NAFLD i X% R HH—
F Y BT REERFFERIIG R T TR 5E . A5
T2DM 5 NAFLD PR T S AT LB R A
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