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Association of metabolism syndrome and its components with serum y—-glutamyl transpeptidase in patients
with type 2 diabetes

ZHANG Tian, LI Ming-zhen, SUN Li-rong, GENG Si-si, GUO Ya—nan

(Department of Gout, Metabolic Diseases Hospital, Tianjin Medical University, Tianjin 300070, China)

Abstract  Objective: To investigale the association of metabolism syndrome (MS)and its components with serum <y —glutamyl
transpeptidase (y—GGT) in patients with type 2 diabetes. Methods: Four hundred and forty five type 2 diabetic patients according to the
MS group number were divided into A, B, C and D group, respectively with 1, 2, 3, 4 MS components. And then patients were divided into
normal and abnormal groups according to the levels of serumy-GGT. y-=GGT, blood glucose, blood pressure, blood lipid, insulin and insulin
resistance index (HOMA-IR) and other indicators of different groups were compared. Results: (1) As the increase of MS component, the
level of BMI,TG,SUA,y—GGT increased gradually (P<0.05);Compared with group A, B, the levels of SBP,DBP,TC,LDL-C,HDL-C,
HOMA-IR increased significantly in group C, D. The level of DBP, HOMA-IR in group B were higher than group A. Compared with group
A, B, the level of HDL-C decreased significantly in group C, D and the level of HDL-C in group D was lower than group C (P<0.05). (2)
Abnormal y—GGT group presented with young age and short duration, and compared with normal group, the levels of BMI, DBP, TG, Flns,
HOMA-IR, SUA,vy-GGT, ALT, AST in the group increased significantly (P<0.05).(3) Pearson correlation analysis revealed y—GGT was
positive correlation with BMI, DBP, SUA, TG, FIns, HOMA-IR (r=0.296,0.134,0.411,0.106,0.089,0.082, P<0.05 ) ,and a negative
correlation with age and duration(r=-0.088,-0.188, P<0.05 ). Multiple linear regression showed y—=GGT was positively correlated with BMI,
SUA, TG, HOMA-IR (B=0.016,0.002,0.081,0.078,P<0.05),and a negative correlation with duration (B=-0.011,P<0.05).(4)Logistic
regression showed BMI, TG, Flns, SUA were independent risk factors for elevated surem y-GGT. Conclusion: In patients with type 2
diabetes, MS and its components are closely corelated with surem y-GGT and BMI, TG, Fins and SUA are independent risk factors for
elevated surem y-GGT.
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RIFZEAEA A/ 517 v-GOT B,

1 #EMSHE

1.1 —f&FH %P 2013 4F 8 H-2014 455 Ak
BEfERE T2DM 45 445 1] ( 5 218 ], % 227 i),
TFEAE S (55.1610.84) %, F- 2195 72 (6.44+5.93)
4, T2DM £ Wi 2 1R 1999 4 5t T 4= 44 21 (WHO )
WEPRIGIZ IR UED, KR 2004 4E B EE 2 251 R WG
20y 22 (CDS) S Wibn e, HAE LU 4 T4 A4y
T 3 TEk e EE 2 W MS: (1)) MR
TR R BU(BMI) =25 kg/m?; (2) & 1ILK% : FPG =6.1
mmol/L & (&% )2hPG =7.8 mmol/L, } (&%) ©.#fii2 N
BERAGHIRTT 4 5 (3) B MLE : BP=140/90 mmHg &
(B E W2 & LEIEITE ; (4) MIEZEAL : 25
M3 H M= (TG ) = 1.7 mmol/L, f (8% )23 iF 5 %%
J Jig 2 (A JH [ s (HDL-C ) <0.9 mmol/L( % ) 8 <1.0
mmol/L( & )., & MS #H4rZ£ /043 A B.C.D 4,4 41
L 1.2.3.4 4 MS 45y, HEBRARIE . 20
R B4ty & 5 F S e e 3 5 ARG B & 5 K
T S GRS - 59520 ¢/d, L0>10 g/d) ; 259
BEWIREA AT 5 I S A I e # 55 . Fra t
FENF G B R R A

1.2 ik QUSRI AR B R
i, T BML, DL 1% o 258 8~12 h, RS NG
ik it , A6 ifin S E [ 5 (TC) TG . HDL—C i %5 % il

R1 4 HA—RIERFMELLE (x5 )

EHEFEEE (LDL-C) .y-GGT. L& N ZBREEF il
(ALT) (M35 114 R B (AST) (Il JRIR (SUA),
4 F sh A AL (5[ Bayer 23 1 )3 FHBEE I E .
AR 7 SR FH A 4 W S A, 1 R >R Pl
P2 R ETR T . RIS AL PR AR 1 5 Z K PTHE 5L
(HOMA-IR) = FPGXFINS/22.5, v-GGT iF % &% {4
T 0~50 U/L, % y=GGT /KF-43 K y—GGT 1E ¥ 41
(y=GGT<50 U/L),GGT F# 4 (y-GGT>50 U/L) .
1.3 %it# 5% N SPSS18.0 AT 4
B, UL axs F7R, AR IER 0 A0 & HE4T A SR X B 46
Z A ()i TR AR FH B DK 2807 25 40 A, 401 [
THEGOR SR F LSD o y-GGT 5438 bRy A
TR Pearson 15 M £ JCiE AR MERNH 00T, R
JH Logistic [FIH23HT y—GGT AU K 2 . P<0.05 K
ERAGFE L

2 #ZER

2.1 4 4R —ARlE RAFAELE B MS 415 3
JT, BML. TG .SUA .y—=GGT KB Wit S B 5
P28 X (P<0.05);C.D 4| SBP.DBP . TC .LDL-C .
HOMA-IR P52 T A .B 41,B 41 DBP . HOMA-IR
BT AZH,C.D 4 HDL-C B BT A . B4,D 4
HDL-C KT C 4, Z R A GZiT2#E L (P<0.05);4 4
[B] 454 i fE \FPG .2hPG \FINS \ALT ,AST 253+ 048
NES-SdC-SDN

Tab 1 Comparison of general clinical characteristics among the four groups (x=s )

" N FPG/ 2hPG/ *Flns/

M B (HBir)  AERYS WEYAE BMI/(kg/m?)  SBP/(mmHg) DBP/(mmHg) *HOMA-IR
(mmol/L)  (mmol/L) (mlIU/L)

Al 33(23/10) 53.79+7.89 5.84+7.10 22.61x1.79  12091+10.71 7530£624 7.04£1.93 18.34+4.99 1.97+0.67 0.77+0.77

B4l 128(58/70) 55.11x10.77 6.36£5.73  23.79£3.01

129.56+17.53  77.70+8.67° 7.25+1.86 17.68+4.00 1.98+0.60  0.82+0.66"

C41l 184(92/92) 55.14+10.77 6.80£6.13 25.93+3.63% 138.56+20.30% 81.62+10.92% 7.53+1.88 17.94+4.17 2.05+0.58 0.92+0.66™

D1 100(45/55) 55.73£11.95 6.06x5.41 28.23+2.88** 139.75x17.25% 81.85£10.27% 7.73£2.33 17.95x4.10 2.16+0.51

1.05+0.57*

205 B (/4 ) *TG/(mmol/L) TC/(mmol/L) LDL~C/(mmol/L) HDL-C/(mmol/L.)  SUA/(wmol/L.)

*y-GGT/(U/L) ALT/(U/L) AST/(U/L)

A4 33(23/10) 0.06+0.32 4.68+0.88 3.04+0.73
B4 128(58/70) 0.30£0.51" 4.81+0.90 3.07£0.73
C#H 184(92/92)  0.55+0.57%  5.18+1.14* 3.35+0.96"
D1 100(45/55) 0.93x0.31**  5.33x1.08* 3.39+0.88"

1.32+0.23

1.27+0.24
1.22+0.23"
1.15£0.22"%*

222.18+48.84 2.95+0.48  20.90+11.74 19.23+6.51
236.45+62.54" 3.00£0.64"  22.26+16.70 19.60+7.20
247.07+62.36" 3.16+£0.66"  24.63+18.3320.69+10.95
264.70£67.347 3.40£0.64"  24.72+12.79 20.81+8.10

L% 2 FAORXTE S 5 A 4IEEE,P<0.05, 5 B 4 104, 7P<0.05, 5 C 4 [L#% , “P<0.05
2.2 RUBEIRIG B 2 A IR U A S, i A 21 S 2ot s 2 Rk

RIS e S I SERE PSP Sy e R TVER S o | DA 1

2.2 y-GGT B A5 7 418 — A b AR AFAE AR

V-GGT S A #35:  Jafesd, H BMI.DBP.TG.
FIns HOMA -IR .SUA .y-GGT .ALT .AST & T 1E %
4 (P<0.05); W 41 SBP.FPG.2hPG.TC .LDL-C.
HDL-C 254 it#m L (%K 2),

23 y-GGT 5 &3547 R w948 X 47  Pearson AH
XM R ,y-GGT 5 BMI.DBP.SUA TG .FIns
HOMA-IR 2 1EH5¢ (r=0.296.0.134.0.411.0.106
0.089.0.082, P<0.05), 54F#% 9 & &2 A ¢ (r=
-0.088 .-0.188,P<0.05) . Lk y-GGT A HEAL ik 72
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TG4 A Z A B 43 B 7R ,y-GGT 5 BMILSUA . . 4EW . %) .BMI.SBP.DBP.TG.TC.LDL-C,
TG . HOMA-IR 5 1EAH2(B=0.016.0.002.0.081.0.078, HDL-C .FIns HOMA-IR .SUA A2, #E17 Lo-
P<0.05), S5 1A (B=-0.011,P<0.05). gistic A0, 45575 BMI.TG FIns SUA 2 Il
2.4 Logistic @354 LLy-GGT AKAE®, A y-GGT FmfIfErF R (% 3),

#x 2 v-GGT EE5REAHE—MRIGRIFMELL B (xxs)

Tab2 Comparison of general clinical characteristics between two groups with normal and abnormaly-GGT (xzs)

MW BB AR JFE/AE  BMI/(kg/m?) SBP/(mmHg) DBP/(mmHg) FPG/(mmol/L) 2hPG/(mmol/ L)  Fins/(mIU/L)*

-GGT
’YIE'”L'{’E 375(178/197) 55.69+10.34 6.88+ 5.13 25.20+ 3.34 134.03+19.13 79.57+ 9.98 7.44+ 1.99 17.98+ 4.19 2.02+ 0.58
i 2

-GGT
K 70(40/30) 52.31£12.93* 4.03+ 3.26% 27.65+ 4.48* 134.00£18.25 82.78+10.34*  7.56+ 2.05 17.45+ 4.00 2.19+ 0.56*

S

051 HOMA-IR* TG/(mmol/ L)* TC/(mmol/ L)LDL~C/(mmol/ L) HDL-C/(mmol/ L) y=GGT/(U/L)* AST/(U/L)  ALT/(U/L) SUA/(pumol/L)

-GGT
L”""QE 0.88+ 0.66 0.51+ 0.37 5.06x 1.07 3.27+ 0.88 1.23+ 0.24 293+ 042 17.77+ 5.81 19.68+10.34 232.60+44.05
2
v-GGT
Sy 1.07+ 0.63%*  0.62+ 0.46%  5.11+ 1.02 3.29+ 0.88 1.21+ 0.22 4.34+ 0.34% 31.00+14.25* 44.35+25.304 318.65+96.054
EiE

* 25 SRR 5 y-GOT TEH 4 L8, 4P<0.05

%3 %EXE Logistic BIIFS 7

Tab 3 Logistic regression analysis of multiple factors

Gl B SE Wald OR 95%CI P
BMI 0.078 0.045 3.001 1.081 1.004~1.181 0.043
TG 0.898 0.450 3.971 2.454 1.015~5.934 0.026
FIns 0.508 0.225 5.102 1.662 1.069~2.581 0.004
SUA 0.022 0.003 49.574 1.022 1.016~1.029 0.000
3 it BT RS R B A8 B A M I IR A G
M35 y=GGT LIMEBGA Ny L BEH A KPR H DI R [ 5 RARHTIE MS Ay i3

WA bn s o ARSI A LIS v-GGT 52 517, HIRE RIHUITFT 2 BUBEIRIG LM IR 2
PRI ZETLB UM G, —WREWT T AFE 99 A 7390 Bonnet 258Xt e ABEWFSE & B, 175 y-GGT THi
BHERRAARR AR, KA EKCEING v-GCT 5 ERERIBEY Fhrdk. AR5, v-GGT =
MS A 52 UIR oG, REREAHE MS KA KBS RE  H 4L 0E & AL 5 RPN, y-GGT 5 HOMA -
y=GGT VU437 (BT 2 4 e, IbAh , A FoE R IR SRIEMSE, HU/RILTE v-GGT J2& 2 BB IRE B
WIS y-GGT & F M2 W A wtil wh i i sz 1 % BER RIPUAE R R Z —,

MS A A BURFE R, B y—GGT P53 fL A3 , MS KT IIE v-GGT 5 MS %A= iy ELAR ML g A
AT ECE BN, B RACPUIH NS, ARk RESE A, HAT R E L NIRRT EE: (1) 2
B bE MS A ECH IS 2, G y-GCT K FE RIERINZS MS B & . Gohel FFRFFE S E, Ifil
Wi TF &,y -GGT 5 H 41 %% 1E % 41 BMI.DBP.TG . BRI AN T2DM 8 35 A fdt e A BE M g 42 ol
SUA 7K V401 B T 5, 22008 5 2Pk [ 434 R A7 T2DM B35 IE y-GGT Syt C S 2k 1
v-GGT 5 BMI.TG .SUA 57 #H5%, H. Logistic 214 KV, IMLE v-GCT 5l C [ 8 FH A2 1IEAH
AT, BMILLTG (SUA S35 y-GGT HfEks R %, Koo BRI ESAE S T 25U IE LA B g 7 2H 2
PE/R MS A5 5l v-GOT ZMIAFAEM WA G I ZR A5 538 I 32 4011, 52 e 9 5% 2% SO i AR89
PEo y=GOT o 4l 51EH A iR, ARl e, (2) AR FOES EE MS R 22— I v-
TR ] B, R A IS yv-GGT 1T e GGT VE A —Rh AL s &8, B S5 HU AL HI A1t
fiff 2 RUBHIRIE AR ZE SR AR EE R, R . Ax KA A, (LIRS AL BE T TR, FEp R
WisEH , AFZHE] FPG 5 2hPG 22 R B4 iHFE L, I O LB T R HEVE R . ELARMLHIE A Rtk —
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