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Association between serum uric acid concentration and the metabolic factors of diabetes
Zhang Yuanyuan,Zhang Rihua,Du Xinli, Xue Yi,Huang Qiong, Liu Menglan, Liu Yun*
(Department of Geroniology ,the First Affiliated Hospital of NJMU , Nanjing 210029 ,China)

[Abstract] Objective:To examine the association of serum uric acid level and the incidence of type 2 diabetes. Methods: From
2008 to 2011,1 416 eligibles were collected from the inpatients of Department of Endocrinology and Gerontology in the First
Affiliated Hospital of NJMU. The disease history was surveyed,the biochemical indexes were detected and the general physical data
were measured. All of the patients were divided into four groups( I, II, lland IV group)according to the level of serum uric acid,and
association between uric acid level and metabolic indexes in each group was evaluated. Results; (D With the rise of uric acid
concentration , the incidences of diabetes in women were gradually decreased. In the first three groups, BMI increased with the rise of
uric acid concentration. @ The levels of FPG and PPG were reduced with the increasing of uric acid concentration. PINS, FC-P PC-
P,TG,BUN,and Cr in the higher uric acid group were significantly higher than the lower group. The level of HDL-C was inversely
varied with uric acid concentration in the first three groups of quartiles. @) The average uric acid level of participants with normal
glucose tolerance was higher than that in the patients with abnormal glucose tolerance. @ The levels of uric acid were negatively
related to HbAle,FPG and PPG (P < 0.001,=0.001,< 0.001)and positively related to FINS, PINS, FC-P and PC-P (P < 0.001). ®The
risk of abnormal fasting blood glucose significantly raised with the elevation of uric acid level,especially in the group IV ,which predicted
the increased risk of diabetes (P < 0.001). Conclusion; The serum uric acid level is closely related to gender, age, duration of diabetes,

incidence of hypertension and coronary heart disease,BMI,dyslipidemia and glucose. It can be used as a predictive index for
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diabetes. Elevated level of uric acid is one of the risk factors of diabetes. Within normal range,the increased uric acid level is also a

protective factor to glucose metabolism of patients with diabetes.

serum uric acid;diabetes ;relative factors
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FPG=7.0 mmol/L, 5% OGTT H4&)5 2 h IiL#(PPG) =
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Table 1 Clinical characteristics of the study population with different SUA quartiles levels

(xxs)

i H 141 J1EZE 11 EE N VA P1E
el < 0.001
H () 188 198 204 228

2 () 279 130 103 86

(%) 56.61 + 15.23 59.26 + 14.63 56.17 + 14.62 56.82 + 15.78 0.038
BRI (4F) 4.09 £ 5.27 441 £ 6.16 3.78 + 4.56 4.13 + 5.81 0.552
1R L (451]) 201 167 167 185 < 0.001
s Lo (A1) 130 100 104 98 < 0.001
WA [ (%) ] 127(29.3) 105(24.2) 102(23.6) 99(22.9) 0.213
YIS [n(%) ] 236(31.8) 171(23.0) 158(21.3) 178(24.0) < 0.001
B (em) 162.14 + 11.41 165.44 + 8.44 167.25 + 8.20 167.35 + 8.88 < 0.001
T (kg) 62.68 + 11.87 68.71 = 12.00 71.23 + 12.65 7341 + 14.13 < 0.001
BMI 23.64 +3.73 25.06 + 4.25 26.15 + 14.18 26.06 + 4.02 < 0.001
SBP(mmHg) 130.85 + 18.65 131.61 + 17.08 129.75 + 17.95 132.17 + 16.98 0.357
DBP(mmHg) 80.24 + 10.61 80.89 + 9.95 80.99 + 10.35 81.75 + 10.78 0.262

22 i RBRIRE v A 40 B R AL FR AR LA

4 45834 HbAlc FINS TC LDL-C. IMIFIEEN a
(Lipoprotein-a, Lp-a) JREAEHSIUE [:ME(AH)/CI“)%
225 (P> 0.05), 4 418 FPG ,PPG PINS FC-P,

PC-P.TG HDL-C

S

(blood urea nitrogen,

BUN) WL (creatinine, Cr) 2558 G i1 %2 L (P <
0.05); HBHEM FPG K& PPG Hlfi% IRIG YR B (1 7t s
T REAR ; Hoh SUA ¥R B2 48 =5 411 PINS \FC-P PC-P
TG .BUN .Cr Bt 5 T SUA Wk FEA AR ; #Eni 3 41
t HDL-C BiE SUA W EE R MIFEAIR (3R 2) o

F2 REERENSMIABREENIERLE

Table 2 Biochemical index of the study population with different SUA quartile levels (xxs)
auoH 14 | JIIEE J\EE PiH
HbAlc (%) 11.53 = 39.35 13.63 + 76.15 8.79 + 2.56 8.42 +2.54 0.371
FPG(mmol/L) 7.40 = 2.47 7.27 £2.20 7.03 +2.24 6.78 = 2.11 0.003
PPG(mmol/L) 18.55 + 4.84 17.76 + 4.57 16.25 + 4.61 15.77 £ 5.03 < 0.001
FINS(U/L) 11.87 = 52.22 15.06 + 46.45 13.18 + 30.50 17.99 + 54.75 0.362
PINS(U/L) 28.13 £ 51.21 41.10 = 60.45 41.28 +59.70 50.69 + 69.56 < 0.001
FC-P(pmol/L) 502.49 + 275.94 624.92 + 337.96 707.05 + 348.48 755.31 £325.70 < 0.001
PC-P(pmol/L) 1 510.95 + 949.85 195821 £1098.06 214152 +1008.02 2457.00+ 1 184.84 < 0.001
TC(mmol/L) 477 = 1.55 4.87 = 1.16 490 + 1.07 497 = 1.17 0.175
TG(mmol/L) 1.34 £ 1.68 1.58 £ 1.53 1.85 = 1.47 2.29 +2.46 < 0.001
HDL-C(mmol/L) 1.26 + 0.48 1.18 £ 0.30 1.12 £ 0.33 1.13 £ 0.34 < 0.001
LDL-C(mmol/L) 291 £0.82 3.02 + 0.80 3.05 +0.78 3.03 £ 0.78 0.056
BUN(mmol/L) 5.11 = 1.59 5.67 = 1.56 5.66 = 1.68 6.30 £ 2.26 < 0.001
Cr(pmol/L) 59.53 + 16.82 69.30 + 20.22 71.26 = 20.22 80.86 + 28.59 < 0.001
Lp-a(mg/L) 188.22 + 196.80 171.25 + 190.89 155.57 + 177.70 188.38 + 214.03 0.088
Alb/Cr(mg/g) 28.41 + 59.83 27.38 = 40.20 30.70 = 56.05 38.47 + 67.60 0.238
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WRMAIRR o020, S R R 2H SUA SE4KE 25
T A, ERA G E (P < 005,3R3),
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Table 3 Comparison of the SUA levels between normal and abnormal glucose tolerance group

A TR 1E 21 W S 2
= SUA (pmol/L) Bk HEBES(%)  SUA(umol/L) B EEESYH(%)
Hezs K04 315.79 = 101.81* 764 58.4 29477 + 87.27 544 41.6
ARG MK 5341 348.20 = 110.60* 165 12.4 301.85+91.83 1168 87.6
WIMAEEAKFED4 339.98 + 105.93* 275 19.7 299.13 +£92.17 1124 80.3

5 A L, " P < 0.05,

2.4 JRERARTF e bE K K-T 49 Spearman 8% AT

FbH SUA 7KV 5 e Wb AR K & 4845 2
) A M . SUA 5 HbAle FPG . PPG & i #H 56
(P<0.001 = 0001 < 0.001);SUA 5 FINS PINS FC-P,
PC-P 2 IEAHK (P Y < 0.001,% 4),

&4 PREKFRANPEN S K FH) Spearman 18X 547
Table 4 Spearman correlation analysis of SUA and

glycometabolism levels

TiH M REL Pl

HbAlc(%) -0.210 < 0.001
FPG (mmol/L) -0.095 0.001
PPG (mmol/L) -0.249 < 0.001
FINS(U/L) 0.205 < 0.001
PINS(U/L) 0.275 < 0.001
FC-P(pmol/L) 0.340 < 0.001
PC-P(pmol/L) 0.361 < 0.001

1ML PR 2 7K -4 B 75 &, HbAlc ,FPG .PPG .FINS PINS .FC-
P PC-P /5l A AS i,

2.5 Logistic =2 % 547 R Bl AR BR K 2 2 ML o 45
&R A F R

Ll FPG (0:FPG< 7.0 mmol/L %3 Ji Ifil B {E XF
M8, 1:FPG> 7.0 mmol/L 75 I MBHIE TH =) A PHAE
i, DURIRIU i i As s, UL T A% 4, Jels
AIREMSE IR R 5 FPG g IalH 7304, >4 P < 0.200
BFAZ IR X FPG A M, A Sk B A AL 1
A MR Logistic 2455  PESI(P = 0420),
4EY (P =0.508),BMI (P=0.342),SBP (P=0.083),
DBP(P = 0.130) , BJRGH (P < 0.001), TS IE & Ny
SBP .DBP #HJRA% 8, HIE SBP DBP FIH IR 5 AH
KHZEJF1T Logistic AT &L, Bl SUA 7K
T, 25 IR e T L (A XU BH g 7, R
VA5 T @AM 2ERA G2 L (P < 0.001),
AT AR Ry 2 A PR 0 DXL B S T e (R 5) o

£ 5 Logistic BlFZE S TARREKFERNZEMBEASE
Table 5 Logistic analysis of the odds ratio about the risk

of increasing fasting glucose

oy 14 4 I[N VA

OR1H 1 0.003 2.579 12.566

95%C1 - 0.743~1.372  0.560~1.059 0.401~0.769

PAH - 0.953 0.108 < 0.001
39 i

U AR BRI SAIER G AR A A W]
ETF, 1 SUA S5RIZEATE DL AR ZR B TR 44
O3 Z (RN AH SR T L EL BSOS, . T4k o
W] SUA 51 A M CA SC010 1 SUA S5 HEIRIE A&
AR TSR 7T 4 /D | S A7 A 5502 ) 5
[l NHANES [T AILA8 KA A i 5% 3% B 7E AT AR
PR 2 AR AR SUA ZKF- 58 PR & 4F 5 1
FHOCE) RIRERAT SCRESS SR R SUA W 5 IS &R
SRR IEA R 53 Ak Framingham (0 EWF 5% HILAE
NN SUA AP BB B A B 2 AUBE R
AR, MAGIC BFFEZ5 18R , 76 )5 & M & IR A
FE PRI 2 PR ST i fE Rz R, SUA XF28
W 32 30 A 2 AF 2 BOBR PR - T e — A H
FRITREIN A 704 KORA F4 BIFFE 52 IR AT 9008 PR 58 %
K2 W B DR B 2 U I L 5 B AR AT o )
(1) SUA 7K1 Bl 1 350G T HAE 55 i KA A
¥ 2 H] SUA JKF7E 8.0 mmol/L 22 PN I 5 Ifi B 52 1F
AR, T MK SF 45 s isp SUA KRR, AT iF
FE IR S A -5 15 PRI INAE T8 A A O
PR 20 1 PRI MILAE 1A S50 PRI T I LA R R I A8
A I R R LA 23 U A A R D s 1 DR UG
R PRI I 2 BN 7 8 IR R AE
OS2 AT IS AR A R, ik AR R A AE AR
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R I B eSO RO SR IR SR B e IR EE  BMIL,
FPG .PPG PINS .FC-P .PC-P TG HDL-C .BUN .Cr
WEMEER (R 1.2), AR, 5SHHMR Y, E
SUA ¥R B THEr , B 1) FPG 2 PPG ¥4 #ik#A% ;
Ifii PINS FC-P PC-P 7K1 SUA ¥ FEH i 20 W 4k 55
T SUA MREERLARAL, [RIRE AT S AP0 PR 12 i
PR AN R AR AR KPR A2 10 43 SR Wi i £ 1
W 2 SO S 2, Ok BRI B 1E H 40 % SUA P
PR R s TR R AL (R 3) . 5 LR M
W) 5 %) J& 4% 3C Spearman AH 3¢ 43 7 & B . SUA 5
HbAlc FPG PPG A5 ; JKIR 5 FINS PINS [FC-P,
PC-P HRIEAHR (£ 4), —TKT SUA KF-51K
LR A IE B A 2 43 (R M S PR 98 v &2 B SUA
R B AR A A5 S w4 W AHOE, & SUA
IRFBf 2 Ps B IR s A fa s e T 5 4 2, AR
S Logistic [T as R s M) AR . BMI
X 23 I AR (R 5 e IR .3 (P AE 2 31k 0.420,
0.508.0.342) , £ 1E T Yl 4 & &7 5K & B8 PRI 0 45
FHIERZ A K 25 40 o, B SUA ZKSE T+, 2
IR T I A A AU B B T, BRIV S T
HHE, ZR A H2EE L (P < 0.001), AT L3
fiff Ay 22 A PR P DRV B 8 T e (3 5) ik bz AR
FBRIF I, HAonT A HE# R, 7F Logistic [FIIH7A5
Freb, 255 FPG> 7.0 mmol/L /R & A B IR Sk 1Y
bR, DULER 4 9455 0T DIAR R A Bl SUA MR
B FHE FPG> 7.0 mmol /L (XU 35 THiEr . 1Mk 2
45 5 BRI o L AT 3 2 b AR B SUA Tt
i FPG ) PPG ¥ iR, (HiX 3 411 FPG V-1
{EI> 7.0 mmol/L, 1 HARHE &1 PR R IMLAE 2 Wik
HE LT 3 41 SUA ZKF-3IFE IE S EIEFZ N, SUA
KRR IEHAETE R Z NI, Bl SUA ZKSF-A9 T+
MEAKT- 28 TR (A E R TIERME, mE 3
45 L 7B 0 RE T SUA JKF IR & T4
fif H S i AR, H SUA SE/KF IR # i 2
o I EIRBAE R SUA K- TH i 2 & A B
R fE e P 38 2 — TR PR F8 Y 2
I3 PR FR AKX WE AR it 2 —Fp R4 R 2 %
RUPE 1TXT 566 1] 57 38 4 BREE 13~22 A BT
FIREASBIESE, 1R & BZ ABE SUA KFERT

5.35 mg/dI(Ell 318 wmol/L) HIL FEl Y B 5 2 AUAH R
I ) B9 SRR L T SUA KT i JE 3 {EL
W PRI 1) ¢ £ 38 SRA R K - 1 52 i AT A 1o ik —
HRIEFE I LEGE FORE T TSI R 14 & A B 0s i e
AR LA R A5 A B2
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