P R4 (AR BE A 5538 5 114
- 1540+ ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 20184F 11 H

FZ W 2 B IR R B E S B KRR IERN B EZ S

4R RVEY R, et AR g R, R
"R A R R — MR BE B AR N I RE VIR FEAT 210029

(# ZE] BW:HEiHigh2 iﬂiffﬁﬁ{ﬁ(type 2 diabetes mellitus, T2DM ) £ & 31 15 bR R ML GE (hyperuricemia, HUA) I fG e
Ro TR AIA20104F 3 H—20174F 3 7 75 R 5 BB 5 — B Im BE e N 2330 BEBTZ Wi i T2DM B3 735 491, WAk A Y — i
i R AG TR AR , 73 BTS2 R LR R KT A OC IR R o 85 5R B JF IR ILAE (T2DM+HUA ) 15 110 (5 JF HUA 4H) ,
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filtration rate, eGFR) B A FJC HUA 41 (P < 0.05) , i 5 F HUA 41K EH5 X (body mass index, BMI) | A 24 R 2 JL 4 B2 il (ala-
nine aminotransferase, ALT) | K [ ]2 & R & Fk % F4 i (aspartic transaminase , AST) 4% & Bt % KB (gamma-glutamyltransferase,
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[Abstract] Objective: To analyze risk factors of hyperuricemia (HUA ) in patients with newly diagnosed type 2 diabetes mellitus
(T2DM ). Methods: A total of 735 patients with newly-diagnosed T2DM from the First Affiliated Hospital of NMU were enrolled in this
case-control study from March 2010 to March 2017. The general clinical data and biochemical indicators of the patients were collected ,
and the related factors affecting the level of serum uric acid were analyzed. Results: The patients were divided into two groups
according to with or without HUA, 110 patients with HUA while 625 patients without HUA. The age, lipoprotein A, and estimated
glomerular filtration rate (eGFR )in the T2DM with HUA group were all significantly lower than those patients without HUA (P < 0.05).
Besides, the body mass index (BMI) , alanine aminotransferase (ALT) , aspartic transaminase (AST) , gamma-glutamyl transpeptidase
(yGGT) , triglyceride (TG) , creatinine (Cr) and retinol binding protein (RBP) of the T2DM with HUA group were significantly higher
than those of T2DM without HUA group (P < 0.05). Logistic regression analysis revealed that male, low age, high BMI, high TG and
low eGFR in the newly diagnosed T2DM patients were independent risk factors complicated with HUA. Conclusion: In the newly
diagnosed T2DM patients, males who were relatively young, overweight, with hypertriglyceridemia and low eGFR , should be paid more
attention on the comprehensive management of hyperuricemia.
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WA At B RO 22 5 — [ i s e PN 43 i B
2010 4 3 H —2017 4F- 3 A Bz Wi 1Y T2DM £ B &
Ho ANkt : OB A FR=18 % ; @ffi<1 47, It
ARG R AT A D R B W S8 2 A BE (9 B
] ; @FF A T2DM 2 W7 K 7 bR ; @A AR A
AR 38 8 25 RNE B B IR FRIAYTY o HEBRAR
#E: O > LAES A BB AT Q&I A
208 R i U 3 RN R TG
it JHF VB9 e R A DAL 1 R
M) i 2 it 245 00 G R PR 3D R e A A ) A ST
A% T2DM 2R F 1999 4F WHO 12 Wi & 43 1
Frife, 23 1 BE=7.0 mmol/L A1 (5 IR 75 o Rz
WA 2 h MBE=11.1 mmol/L, HUA R JH 2016 4-ri4E
[ o Koy 2 2 R AT O B RSy T 4R e ) - B
PRI R =420 pwmol/L  ZL PRI JRFR=360 pmol/L 2
Wi HUA

AHFFE AL A 735 4] T2DM 5% IR 2 /B 4
Jf- HUA 73 N4 9 HUA 20 (110 9], /5 14.96% ) F1 TG
HUAZ1(625%1) .

12 F#&

MBI B R E, BRESEE D8
J& T8 R i Bl A b M A i gk L 48—
K H H A Olympus AUS400 444k 1 3l 2 A0 52
PRI JLEF (creatinine, Cr) | MILAG BT EESE 4 k48
b, B ORAS B . AT R A OIS
2 HEPLFE 40 (insulin resistance index of homeostasis
model assessment, HOMA-TR ) =251 IfiL ¥ (mmol/L) xX4%
TR 5 28 (mU/L)/22.5 s @4k BB /INER B 3 28 (estii-
mated glomerular filtration rate, eGFR) & F{ CKD-EPI
WUBFAT, HE=ax (I35 Crii/b)ex(0.993)4E#% , a{H
AR 5 AT o350 R D T 5500 JR A\ 2 tE=166,
Hk=163, A AFHAL AL PE=144, B PE=141;b
{EUAR 5 3 AN [5) 43 391 R F 4n 1 £00fl : =07, 55
P£=0.9; ¢ (HHR JE4E 1% 5 LT Cr {8 19 /N 51 R
W0 B eI Cr < 0.7 mg/dL (62 wmol/L) =
-0.329, IfiL.3% Cr > 0.7 mg/dL(62 wmol/L)=-1.209,
PE ¢ 113 Cr < 0.9 mg/dL (80 wmol/L)=-0.411, IfiL 3§
Cr > 0.9 mg/dL(80 pmol/L.)=-1.209,

1.3 “%itFuiE
K HI SPSS 22.0 G itk 44, IR 434 (3 1 5%
BELLI B bR E 2 (3 £ 5) FoR, LR IA] H AR FH o K

5, M MR H Pearson A0 AT , AEIEAS /3 A 1
OB AL EOR Y S B (M (Pas, Pos) 1367, 20
[F] HE AR PR RIS 36, AH DG A 73 >R ] Spearman 4
AL T, 78 P BB ECRI A R0R SR R 5
5, R HRIA] OC ZR ) R AR G o0 A o BB oy
Bres it P < 0.05 B8 5 0] LLiE A 2 038 5 1) Logis-
tic [T, LLP<0.05 H2ERAG-E L,

2 # R

2.1 FmA—fE AL

A I HUA LAl G 1 a eGFR W35 I
T HUA A, MifAHE K 5 4540 (body mass index,
BMI) | Ifil & . TN 2 R 28 F 7 #% I (alanine aminotrans-
ferase, ALT) . K ngﬁ@ﬁﬁ%%*ﬁﬁﬁ(%paﬂic trans-
aminase , AST) 7+ 2 It 4% IK i ( gamma-glutamyltrans-
ferase, GGT) . 1 M =i (triglyceride , TG ) . Cr DL S L
A4S A 1 (retinol binding protein, RBP) . & =
THRHUAH, ZRAGH 2R (P<0.05, K1),
2.2 SUA L &-daizeg £ B F A0 X 047

DIPRR ]y PR AS 5, LAPE ) AR e AR K 4%
g H R AT B FEAH S, S5 AR s P AR
% AN LLE = % B AR U IH S  eGFR | IfiL
5 IR C 5 R IR 5 GURH OGN B BMIL 4
Fe EF 5Kk 28 IR & ALT AST . GGT . TG, Cr,
RBP SRR IEA(FK2).
23 HaHUAM S BEE= 254

L2 G I HUA RS &, DAPESR AR08 i
He BRI 2186 11 L ALT TG . Cr.eGFR \RBP Jy #3745
i, #E 1T Logistic B AL PIH 73 M o Logistic 1911443
M BB Ve AR AR AEE2 R BMIL 5 TG i eGFR
SRS T2DM &) HUA I fa e % (23),

3 3t i

PRIR SR AR I 2 7=, e AR 3L &
HHUA, FEAFES . Q/MNEEES AL L, @W
PR NS5 s PR IRHE I8 . HUA 2 AR5
ZEAER — N5, A 9T 45 51 i /% HUA AT T2DM
55 R FARPUAI O, BT A T2DM #2351 HUA &
AR T2DM 5 i , A5 BETZ I T2DM
B HUA K%K 14.96% , Horp 51 &tk %k
10.34% , 21 Kk = % 4.62% , L HUA K %1%
AIAE SR A G, MR 2E AR A HUA &
Az rp A BT R B, HEM AL S MR A O, B
BE M ZE KT = S BEAR IR TR 8 7532 F mRNA
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Table1 Comparison of demographic and clinical characteristics in patients of two groups
il A HUA 4 (n=110) JeHUA 41 (n=625) e P&
PER (1)) -0.252 0.801
5 76 435
“ 34 190

B (%) 44.54 + 15.59 51.04 = 13.07 -4.107 <0.001
T (d) 105.40 + 11.89 101.75 + 4.60 0.301 0.775
A (kg) 73.04 +28.12 64.93 +23.86 3.173 0.002
REFEE (kg/m®) 27.28 + 6.85 24.84 +6.71 3.487 0.001
Wi i (mmHg) 137.90 + 18.46 132.56 + 17.17 2.816 0.006
&3k E (mmHg) 85.97 + 12.33 82.77 + 11.59 2.528 0.013
25 I 1M (mmol/L) 6.97 +2.01 6.86 + 2.56 0.426 0.670
25 NI % 3 (pmol/L) 56.22 +5.50 55.24 + 10.64 0.038 0.971
HOMA-IR 2.65+0.27 2.77 + 0.64 -0.168 0.863
BEARIMZT 26 1 (%) 9.27+3.71 12.52 + 3.07 -3.319 0.001
ALT(U/L) 56.04 + 4.90 3191 + 1.24 4774 <0.001
AST(U/L) 38.72+2.25 26.65 + 1.11 4.806 <0.001
GGT(U/L) 68.52 +7.21 49.94 +2.38 2.975 <0.001
FLIER I & (U/L) 123.61 + 8.92 122.15 £ 3.30 0.573 0.567
JULAR G (U/L) 81.65 + 6.92 64.98 + 3.34 1.959 0.051
BT R A (U/L) 112.74 + 8.92 122.15 £3.30 1.991 0.142
S JJEL T ( mmol/L) 530+ 1.22 5.11+1.67 1.392 0.166
TG (mmol/L) 3.09 + 1.63 2.08 + 1.31 3.061 0.003
o 2 R 2 P JIEL [ B (mmol/1L) 1.12 £ 0.96 1.11£0.38 0.130 0.897
{25 T2 B 2 1A MH I 2 (mmol /1) 3.30 £0.78 3.80 + 0.41 -1.202 0.230
fE& A a(mg/L) 129.86 + 13.62 196.12 + 7.99 -4.194 <0.001
SEA(gL) 70.87 + 1.20 67.10 £ 0.53 -0.835 0.405
M (/L) 43.09 + 0.81 41.56 + 0.34 -0.947 0.345
BRAEM (gL) 27.78 £ 1.10 25.54 +0.33 -0.648 0.518
JRZZ (mmol/L.) 5.62 +2.58 531261 0.615 0.539
Cr( umol/L) 73.31 £23.29 66.52 + 17.95 2.897 0.004
eGFR [mL/( min-1.73 m®) ] 112.35 + 30.39 124.75 + 25.49 -4.020 <0.001
IMLPRTR (pmol/L) 458.16 + 55.42 284.11 +71.47 28.867 <0.001
£ (mmol/L) 2.35+0.98 231+ 1.07 -1.206 0.243
RBP(mg/L) 50.10(25.28,66.35) 36.90(22.50,51.18) 3.724 <0.001
BT I S (U/L) 10.30(7.85,14.75) 11.03(8.56,14.39) -0.950 0.343
e C(mg/L) 0.94(0.78,1.07) 0.87(0.73,1.09) -0.107 0.915
PRI H A H (mg/L) 24.38(10.50,42.34) 19.39(5.43,22.08) -0.715 0.476
PRAYE (8 (/R UEF (mg/g) 12.75(8.00,28.00) 10.01(6.09,15.95) -2.342 0.015

IR, BEARRERHEME . Ak, 53 M 8 38 v 2R L
{328 378 KT Lot , A i 58 3R TR S BU I ATP i
P i, A5 PRIR 738 . T2DM 45 Jf HUA
M TR T HUA 5%, 2R B GiAE L,
BRI ARG BT 45 R 7R AR IS 5 1 IR IR K P 5 17
A 5 Logistic 19115 43 B 45 2R 7R 4R 18 & HUA /9 1
PIER . ATRRE T AR A B B B 2

Wi T2DM F 3, AR I o0 A A AR A 3, Bk AR
A AR A 42 18 FR A DL 22, IR > 18t R A 1 O =
FONEPEIERS AT 22 | i AR P PR ER A 3 . (]
N —T01 Z W s PRI IE K B . 65 5 LITR B
HUA SR BRI E KT FAIC, 2] 65 % DL B A T
B MTEAEIA=35 % (2Pl HUA B R AR
WRFAE . I HUA 4R & BMIL B 2% = T
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Table 2  Single factor correlation analysis based on serum

uric acid as dependent variable

HUA 41, . R R AH S5 B i R EE K BMI 5 PR /K
R IE A, Logistic B4 7% BMIJ& HUA () f& 5
&, a5 s R —3., BMIE R HBE

L R CLJUZEIT ) BRSNS 1
bl 0165 0,001 N DRIR ™ HE 34 1im s BMI i, (A i D7 Rl ™ Lo
. 0,039 0.288 98 Z KT AR AR BE S RE RS L R IERR D7 3 A A2 4
R 0.241 <0.001 %ﬁjﬁﬁﬁlﬁ@éiﬁiiﬁﬂ \ﬂF{ﬁ@Z’/",Mﬁ'ﬁEFﬁ[ﬂlﬁ(
BMI 0.141 <0.001 WRKETH
Wi I 0.648 0.017 AHF5E KL, A HUA 4 4 ALT, AST,
ok 0.176 0.004 YGGT . TG ¥ T HUA A , 2R A Gt L.
A JR L 0.013 0.724 WA ISk B B A2 FE 22 ke AR A F IR, &5 TG IILAE £
ZERAR 0636 0017 s GG T , 5 A2 P40 I SZ 451 , ALT  AST .yGGT
s 0731 0012t WL T 125 4 AL R BOK O, #0811 R AE T
e O OMS B SRR AT e
AST 0121 0.001 /N TG 5 HUA 5 1E A OG5 % B2 Jg 25 (1 E [ B
GGT 0.167 0.032 HUA 2 7AHC . ARG &5 w2 LR 5 1Em
FLE M A G 0.030 0.411 — N5, SRBRMPUNA LR, 5 HUA BAHRE
LR 8k il 0.047 0.206 M), HUA 35 S R IIAE & A SR v o AT T RE PR
BT RIS 0.008 0.834 FERI, TG J& HUA Wl el R . =% R
B e 0.060 0.104 B KSR 2 H0AC, mEEIREHEA
16 0.279 <0001 LB ok ok A A AL B 4 T, A A 9IRS R R 5 M
AT IS ~0-108 0004 g i e Tl e VAT X . S SRR BRI
WHRIRRAMAR 008 O gy s g K TG BRI RS R 1K
BE 0.054 0.146 g e N = i | A S e N N o S =
HEN 0.060 0.107 JOEL i 1 R 2 B R R P IR AT A B AR A
PRI 0.044 0.239 R e PRR 7K V- S 5 B e 4% B i 2 11 4 4 ARk
RER -0.057 0.123 U B AR IR o PRI L I HERR B ek
Cr 0.024 <0.001 UE LR T BB PR B2 HE M D W] S EHUA , T2DM &
eGFR -0.292 <0.001 I HUA 4 &% %gﬂ@{% T JCHUA 4, i eGFR {EE T
5 -0.150 <0.001 J HUA 4.
NBP 0193 <0001 5 1 BT T2DM 1 5 4 9 HUA S |
oy oo OO LA PO A TR AN A B
[E— 0.041 0,260 BMI. 5 TG 2 eGFR A XHIL /& B2 W7 T2DM [ & &
B 1 1SR L 0.024 0.515 Jf HUA 9GS R 2R X XA i TR 22 540 HUA 1)
LEGE I,
3 Logistic R iEEHDH
Table 3 Logistic stepwise regression of serum uric acid for its influencing factors
B B SE Wald x* PIH Exp(B) 95%C1
£ 51 -1.304 0.335 15.187 <0.001 0.271 0.141~0.523
A -0.040 0.012 13.590 <0.001 0.961 0.941~0.982
BMI 0.166 0.044 15.502 <0.001 1.181 1.084~1.286
TG 0.080 0.034 5.450 0.020 1.083 1.013~1.158
eGFR -0.023 0.007 11.682 0.001 0.978 0.965~0.990
AL -1.754 0.104 28.24 <0.001 0.173




+1544 - Mo

BE Ok ¥

5538555 111
20184F 11 H

EE

(5% 30k ]

(1]

[2]

(5]

Mantovani A, Rigolon R, Civettini A, et al. Hyperuricemia
is associated with an increased prevalence of paroxysmal
atrial fibrillation in patients with type 2 diabetes referred
for clinically indicated 24-h Holter monitoring[] 1. ] Endo-
crinol Invest,2018,41(2):223-231

Han Y, Zhang ML, Lu JX, et al. Hyperuricemia and over-
excretion of uric acid increase the risk of simple renal
cysts in type 2 diabetes[ ] ]. Sci Rep,2017,7(1):3802

Li Y,Fan X, Li C,et al. The relationships among hyperuri-
cemia, body mass index and impaired renal function in
type 2 diabetic patients[]]. Endocr J,2018,65(3) :281-
290

Cheng YB, Li Y. Hyperuricemia: does it matter for the pro-
gression from prehypertension to hypertension? [J]. Hy-
pertension,2018,71(1 ) :66-67

Borghi C. The management of hyperuricemia: back to the
pathophysiology of uric acid [J]. Curr Med Res Opin,
2017,33(sup3):1-4

Dawson J, Wyss A. Chicken or the egg? Hyperuricemia,
insulin resistance, and hypertension [Jl. Hypertension,
2017,70(4) :698-699

Jaruvongvanich V, Ahuja W, Wirunsawanya K, et al. Hy-

peruricemia is associated with nonalcoholic fatty liver dis-

(8]

(9]

[10]

(1]

[12]

[13]

ease activity score in patients with nonalcoholic fatty liver
disease: a systematic review and meta-analysis [J]. Eur J
Gastroenterol Hepatol ,2017,29(9) : 1031-1035
Wu J, Qiu L, Cheng XQ, et al. Hyperuricemia and cluster-
ing of cardiovascular risk factors in the Chinese adult pop-
ulation[J ]. Sci Rep,2017 ,7(1):5456
Dong H, Xu Y, Zhang X, et al. Visceral adiposity index is
strongly associated with hyperuricemia independently of
metabolic health and obesity phenotypes [J]. Sci Rep,
2017,7(1):8822
Mahbub MH, Yamaguchi N, Takahashi H, et al. Associa-
tion of plasma free amino acids with hyperuricemia in re-
lation to diabetes mellitus, dyslipidemia, hypertension
and metabolic syndrome[ﬂ. Sci Rep,2017,7(1):17616
Zhang Y, Wei F, Chen C, et al. Higher triglyceride level
predicts hyperuricemia: A prospective study of 6-year fol-
low-up[J]. J Clin Lipidol ,2017,12(1) :185-192
ES S SN I ) Td 1R g IR = R i
KALT] A E ARG, 2017,45(10) : 902-905
Martinez- Ramirez M, Flores-Castillo C, Sanchez- Lozada
LG, et al. Hyperuricemia is associated with increased Apo
AT fractional catabolic rates and dysfunctional HDL in
new Zealand rabbits[ ] ]. Lipids,2017,52(12) :999-1006
(W BHA] 2018-07-08

D e e e St S e e S S S e aE E aE BE e e o

(EBF1527R)

(5]

promotes invasion and metastasis of esophageal squamous
cell carcinoma [J]. Oncotarget, 2016, 7 (22) : 32274~
32285

X OB RS AR, POL T 3 P A4 95 40 i
AL FEURAE RN ()], B st BERLR 224 (F AR
72 ,2013,33(1):6-10

MEPELN UL S, SRk, 5. R AR S TR MR OTT H
WEPEREE ()], AR R = 2, 1997, 6(3) : 188~
189

Schrelber D, Rineer J, Vongtama D, et al. Impact of post-
operative radiation after esophagectomy for esophageal

cancer| J]. J Thorac Oncol,2010,5(2) :244-250

(8]

(9]

[10]

(1]

Thoms J, Bristow RG. DNA repair targeting and radiothe-
rapy: a focus on the therapeutic ratio[J]. Semin Radiat
Oncol,2010,20(4) :217-222

Allal AS, Kdhne T, Reverdin AK, et al. Radioresistance-
related proteins in rectal cancer [J]. Proteomics , 2004 ,
4(8):2261-269

Sharma S, Hicks JK, Chute CL, et al. REVI and poly-
merase zeta facilitate homologous recombination repair
[J]. Nucleic Acids Res,2012,40(2) :682-691

Tissier A, McDonald JP, Frank EG, et al. poliota, a re-
markably error-prone human DNA polymerase [J]. Genes
Dev,2000,14(13) : 1642-1650

[FsAHA] 2017-12-13



