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Relationship between serum uric acid and insulin sensitivity in pre-diabetic patients
Ma Shuai, Fu Zhenzhen, Guo Wen, Ye Jingya, Ye Xuan, Geng Xiaomei, Zhao Chenxi,Zhou Hongwen
Department of Endocrinology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the relationship between serum uric acid and insulin sensitivity in pre - diabetic patients
through hyperinsulinemic-euglycemic clamp. Methods: A total of 108 pre-diabetic subjects were included in the study. The subjects
were divided into normal glucose regulation(NGR) group(66 cases)and impaired glucose regulation(IGR) group(42 cases)according to
the diagnostic criteria in 2011 American Diabetes Association. Uric acid and other biochemical markers were measured from fasting
blood sample. All the patients underwent hyperinsulinemic-euglycemic clamp, and glucose infusion rate (GIR )was calculated to assess
insulin sensitivity. Results: Compared with NGR patients, IGR patients had higher levels of BMI, WC, TG, TC,FINS,CP,SUA and lower
levels of HDL-C and GIR(P < 0.05). GIR was negatively correlated to BMI, WC,SUA (P < 0.05)in IGR patients. GIR was gradually and
significantly decreased with increase of serum SUA level. Logistic regression analysis showed that serum SUA was a risk factor for
insulin resistance[ OR=1.008,95%CI: 1.004~1.013,P < 0.001 ]. Conclusion:In the pre-diabetic patients, there is a negative correlation
between serum uric acid and insulin sensitivity. The higher serum uric acid is, the lower insulin sensitivity is.
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$ Matsuda 48505 , 15 L6 1] FH 25 16 0B | 25 18 e 5%
F M OGTT T A= S H0 45 B A9 A e A A1
FETE— 25, A2 A5AE 52 2% AR 5 v 45 [ L )
RELA] , TPAG fR 5 22 st 1 b i —— = R 5 2R -1
A B e g DR . AWESE I b
T 1 LE W B S ARSI i 5 28 S, b IR
I I R8I PR PR (serum uric acid, SUA ) K15 Jik
B FAURANE Y OC &R NTTHE— D4R SUA JKFAE
T2DM % e v () B 5 S

1 XRIFE

11 A%

BEHR 2012 4F—2018 4F 75 jg 5 BE R KA 55— i
J 1 I A 3 I A T e IR 5 3R - L A A R 1 Y
S 108 1, Fic HR 2011 4F 38 EDRE PR P23 (1912
BRUES, K BT AT BB 3 Ry 2 20« O BEE 1 2H (nor-
mal glucose regulation, NGR) 66 4] ( 5 25 4] , 2z 41
1) ) Ko W8 5 3Z 45t 4 (impaired glucose regulation,
IGR)42 5 (5518 91, 2 24 ) o HEBRA3IE : D ABER]
HeZ AR 2G0T QM B SUA Rip (8 HIZ il IR IR A
W25 ; QA ™ H 1.0 JIF BB B bR AR
DGR PR K A
1.2 Fi&k
121 —5H

BT A BB B 2 PR SR R), ABE S5 I 0
FEm RE R SRR bR TR AR R R
(body mass index, BMI)={& T (kg)/& & (m)?, FE
Z3 M 10 h DL SRAEFRRIKIAL, 4= A Sh A AL 0 A (Hit-
achi 7020, HZA) K SUA 23 B LK (FPG) | B IH [#]
BE(TC) HM =EE (TG) | &% B i3 4 1 H [ B (HDL
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2.2 AR H R By F ARG S AR Fe SUA KT R
H A A H ey A8 % e

XFIGR & 14T T GIR 5 SUA K HASHHHH
KMEAY M. 45 H B R, BMI,WC, ALT, AST,SUA |
FINS ¥ 5 GIR £ A0 ¢, H A48 Fr o B i AH ¢ &
#(3K2),
2.3 4 SUA KT = 15 5 2069 Bk By AR PE IS A7

J T iR SUA K5 GIR Z [l &,
T A AR SUA 7K =40 I BE 43k 3 4 (ter-
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Table 1 General clinical characteristics of NGR group

and IGR group

et NGR41 IGR4H
%k 66 42
(5 2) 25:41 18:24
A (F) 26.18 +8.27 28.60 £9.57
BMI(kg/m?) 26.50 £7.92 37.50 + 8.69"
WC(em) 84.78 + 18.36 113.99 +20.67"
TG(mmol/L) 1.09 £0.72 1.88 +1.33"
TC(mmol/L) 437 +£0.73 4.93+0.95"
HDL-C(mmol/L) 1.34+£0.33 1.04+0.20"
LDL-C(mmol/L) 2.64 +0.64 7.64 +28.84
ALT(U/L) 19.8(11.55,38.90) 49.5(23.85,113.18)"
AST(U/L) 26.71 + 15.69 4437 +33.86"
Cr(umol/L) 64.92 + 14.52 66.70 + 16.26
SUA(umol/L) 359.91 +112.83 411.11+99.58'
FBG(mmol/L) 4.88(4.39,5.32) 4.81(4.38,5.45)
FINS(pmol/L) 94.0(50.04,160.90) 222.0(130.60,321.40)"
CP(pmol/L) 878.25+399.01  1617.43 + 697.06”
GIR[mg/(kg-min)]  8.28 +3.47 450+ 1.63"

HNGRAHL#H, P<0.05,"P<0.01,

x2 WERFRAAESEETRMRBRREMSHOMEX
S
Table 2 Correlation analysis of GIR with uric acid and

other parameters in IGR group

. GIR
FeR i Pt
AR 0.331 0.032
BMI -0.468 0.002
wC -0.354 0.040
TG -0.081 0.608
TC -0.213 0.176
HDL-C -0.007 0.966
LDL-C 0.036 0.820
ALT -0.347 0.024
AST -0.350 0.023
Cr -0.068 0.669
UA -0.427 0.005
FINS -0.510 0.026

410.89 wmol/L) , GIR Fifi % SUA 7K F- i 7 i fif B AIK
[ (8.39 + 3.54)vs. (6.88+3.15)ws. (5.19+2.94) mg/
(kg+min),P <0.05) ],
2.4 REM B AR SUA BRK-F

Fi¢ Tam 551 WF 52 15 19 & R ALY I 2 GIR (H
4.9 mg/(kg+min) , ¥ Fr A & 3 AR S RACHTA

MR R . SIS RPTAM L, SR
HEPTLH 1 SUA BH 8 F1E1 [ (347.90 + 92.32 vs. 435.99 +
117.51)pmol/L,P < 0.05) ]
2.5 % 7 Logistic ¥ )2 547 SUA 7K-F 55 Ik B & 4k
P FE AT 04 48

HRAE 2 TC Logistic [FIH 738, SUA 7K P2 Ji 5% 25
AL fE G I Z [OR=1.008,95% CI: 1.004~1.013,
P<0.001], 4#AY 1 i3 nAs & Age TG .HDL-C.,
LDL-C.FBG .FINS, CP i}, SUA 55 GIR .35 4 ¢
[OR=1.015, 95% CI: 1.001~1.029, P=0.035], 4 #
AU 1 s B BMIL,WC I, SUA 5 GIR JCH A
F:[OR=1.005,95%CI:0.999~1.011,P=0.118, %3]

Fx3 MiBERERKFESEBESRMER Logistic [ 131 E)
Table 3 The relationship between serum uric acid levels

and GIR by logistic regression analysis

R B SE  Waldx* OR 95%C1 P{H
1 0.008 0.002 13.583 1.008 1.004~1.013 <0.001
2 0.015 0.007 4424 1.015 1.001~1.029 0.035
3 0.005 0.003 2443 1.005 0.999~1.011 0.118
R 1 A SUA TN 2 AR AR 1 BE b, 84 4E % \ TG \HDL-
C.LDL-C.FBG .FINS ,CP; 575 3. R0 1 FEAt_E, #60 BMI,.WC.,

3 % i

T DRI FT I 2 A T W IR S 1 RO SR s 22 [
FBEE A SZ OIR S , 2 T2DM 1Y & 7 A BE . 2013 4
JAMA $545 27w, v B AR A0 R 0 ) A %
J950.1% , Horp BN 52.1% , Pk 48.1% 7,
2017 4F- JAMA %#s o, 3 E A 10.9% M NHERAH
BEIRGS o BRI B R H LT, [ T2DM A H:
I RE 1R B S P Al & 7™ 5, R B g T2DM 2
i 3ok R v 1 s R R A TR T 9, DR R B
2 it ) i LA YL 577 i AE 2 W PR R AR R e B R

SUA J& NARIEMAR I 1) e 7=y, AR i ok
PRIGHE S 2 S 3 HUA . 8O Z i pFsE 29,
HUA 5B BERRFRIIZEEL | I S5 A AR 2 2 DI
R, KRR AL M AR ) a2 7E
T2DM £, HUA B85 TE 52 R 5 2 38T 2% 1A
KB TR 2 RUBEPRIR I e K SR PR AR . Leh-
to ¢4 Y SUA J& T2DM S35 & A v RUA 52 1 45
Fro Goldbourt 2 HL7E 1976 45 i Hif B 1 BA 5 T
FE B PR HT 09 5 1 AR 3 SUA ZKOF-BH 8 7
o ASWFFEE AT X 108 ] 1E FWH I T KR 32 45
F) BB T e JB 5 2R - L AT A S e e, AT A e
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S R BUBE R SR TR S 0 R
SUA K- FIEE S ZRBURMER R . R A BIGR A
SUA ZKF-Fti55 , GIR ZKFR#AK, SUA 5 GIR 2B i 17
o BEAN K T R R SUA 7K =436 ]
4G, GIR B SUA K- THm miRAR . H st ml
P A PR T I BB SUA 7K 5 5 5 R sk % )
AHIG , PRI IK 1857 , MR 8% 2R BsR M A

REAAFIE AR, HUA FR38 1B 5 AR B 1
A EE . CARDIA AT % 4 053 (4 I 15 1 5
MY LAE NHEAT T HUA 5 R 5 AT S A 5
KMoy Z B AHSCE B, 25 R R HUA A 1
HOMA-IR . BMI., TG /K . 2 34 = , HDL-C 7K °F- [%
I, #2758 HUA S8 25 5 P A UM L e I B 4 AR
S o ABEFE R, Logistic B3 H% SUA 7K -2
i 5 RIRPU BRI &R |, X 5 EE AR oT 45 R — 2L,
{H 2445 75 v 4 i 2% B BMTL, WC I, SUA 5 GIR &
ARG, 2 5 R S B P 90 R RN AR R
P, T HCREERS ARG, 4 i R S AP G (H A
AL IR FR Ut — 2B Ah B A 5N
R, SUA ZKF- 138 o AN T B8R & R U T R
AT BB 23 I3 A 5 4 M 1) 2k, FEAIL R AT B HUA
FLHE TR A AR A AL SR A R [ R
ERZE DT AE R & BN, T2 g AN M T e 2 Bt o
ABIFGE Bl SR HH 1) e 9 5% 2% - T ) 2 B R e R AR 2 A
DN Jk 8y 2 AR P A ™ T DA B 2 B 440 e £
B RN 43 U T 5 25 I BB 0 104 A B v 2 v ) e R
JeH A I, HUA 5115 5 B AN M) g =2 18] A% OC 2 i
o A i ABEIE
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PEIR  AFAE 185 AP0 B 5 A1 Bl SUA K19 T
Fo ARG AL, H Tam BF 5T 150 5 R IRBLAYIG A
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