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ABSTRACT Objective: To investigate the correlation of serum 25-hydroxyvitamin D [25 (OH) D], y-glutamyltranspeptidase
(y-GGT), uric acid/creatinine ratio (SUA/SCr) with body surface measurement indexes of obesity, glucose and lipid metabolism and
insulin resistance in patients with type 2 diabetes mellitus (T2DM) complicated with metabolic syndrome (MS). Methods: 110 patients
with T2DM who were admitted to our hospital from January 2017 to December 2021 were selected, and they were divided into MS group
(n=49) and non-MS group (n=61) according to whether or not MS was complicated. Serum 25 (OH)D, y-GGT, SUA/SCr, body surface
measurement indexes of obesity, glucose and lipid metabolism, insulin resistance indexes were detected and compared between the two
groups. Pearson correlation coefficient was used to analyze the correlation between serum 25(OH)D, y-GGT, SUA/SCr and body surface
measurement indexes of obesity, glucose and lipid metabolism and insulin resistance. Results: The serum 25 (OH)D level in MS group
was lower than that in non-MS group, while the serum y-GGT level and SUA/SCr ratio were higher than those in non-MS group (P<0.
05). The body mass index (BMI), waist circumference (WC) and waist-hip ratio (WHR) in MS group were higher than those in non-MS
group (P<0.05). The triglyceride (TG), fasting blood glucose (FBG), insulin resistance index (HOMA-IR) and fasting insulin (FINS) in
MS group were higher than those in non-MS group, while the high density lipoprotein cholesterol (HDL-C) level was lower than that in
non-MS group, the differences were statistically significant (P<0.05). There were no significant differences in total cholesterol (TC) and
low density lipoprotein cholesterol (LDL-C) between the two groups (P>0.05). Pearson correlation analysis showed that 25(OH)D level
was negatively correlated with BMI, WC, WHR, TG, FBG, FINS, HOMA-IR, but positively correlated with HDL-C in patients with
T2DM complicated with MS  (P<0.05). Serum y-GGT and SUA/SCr levels were positively correlated with BMI, WC, WHR, TG, FBG,
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FINS and HOMA-IR, while negatively correlated with HDL-C (P<0.05). Conclusion: Serum 25(OH)D level is abnormally decreased, and
v-GGT and SUA/SCr levels are abnormally increased in patients with T2DM complicated with MS, which are closely related to the

degree of obesity, glucose and lipid metabolism and insulin resistance.
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PEHL 2017 4F 1 H ~2021 4% 12 A B W ia 1y 110 45
T2DM 3 AR G4 I MS 43 MS 4H (n=49 ) F1dE MS 41
(n=61), Hrr MS 4115 21 #i, % 28 i ; T2DM Ji 2 2~12 4, F-
17(6.3227.21 )4F AR 48 30~69 2, V14 (48.84+5.37) % ; g JiH o
14 61, POdsE 9 . JE MS 415 24 5, % 37 {5 ; T2DM Ji et
1~14 48, P15 6.75+7.34 )4 AR5 32~70 2, F-45(49.67+6.08 )
& s WRIR S 19 6] Om s 10 4], PIZH — Bk LA TE 25 5 (P>
0.05), ZIAFRIE: (1)T2DM K MS FFEAHR 2 Wibsifis, Jf 4
MK AT ; (2)4FH 18~75 %, (3) AES 5K, &M
TSR . HEBRARIE : (1) FELE T2DM 2MIf ZREH ; (2)iF 3
A N2 BN s Q)G IS ; (4) &I
HEILOFEREAREE . AR ARG AR E 5 2
e
1.2 SR

T2DM 2 Wr44-& T 5 T34 41 20 (WHO )4 Fi R 12 Widn o™
23 G B (FBG)2 7.0 mmol/L,2h %5 J5 i ## (2hPG)2 11.1
mmol/L. MS ZWifF & (PR B2 SR 2 3 23 6 TR &5
HAEREBON s EiniE, BA&LT 4 TR 3
W46, 0 75EE. FBG2 6.1 mmol/L % (&f)2hPG= 7.8
mmol/L, 5% #1124 T2DM;0 Bk ALk, 44 i 45 % (BMI)2
25 kg/m*; 0 475K /& (DBP)>90 mmHg 1 ( %, ) 45 4 F (SBP)>

140 mmHg, sKEHMIZAEMIEE; o MIESEH, Hil =K
(TG2 1.70 mmol/L ), 75 i Il f3 % & g 25 171 1A [& i (HDL-C )<1.
00 mmol/L(Zr 14 )ak 0.90 mmol/L( B 4:) .
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KA B ABER H 2 IEF K 5 mL 7 AT,
TR/ INE R I VBB [ SR B R 4°C R B AR (S
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PRGN B R AR YR A BRA TR M v-GGT
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TR, R FH 22 DL e B Wl AR = Y AUS800 4 H 3 b /i X
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(LDL-C) .FBG,SUA SCr /K, i1 % SUA/SCr tb{H . LA
HOMA 2 25 £ 8 3 53 i &5 2 #1541 48 4k (HOMA-IR),
HOMA-IR=[ FBG (mmol/L )xFINS(mIU/L) }/22.5, il & fif &
HINER(WC) B, I3 L (WHR ), WHR= [ / &
Pl o SR FH I FH 7 g B v AR £ (S 8 T SR 3 00 B v AR
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1.4 git=HE

N SPSS 23.0 K {4 i 47 B ¥E 4y B o I3 25 (OH)D,
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(s )FTR , R RS0 AT AR 1) Ll 81 RS s AR s 5
THECFORL A (%) 3278, R F o2 K47 LU #5 5 >R A Pearson
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41, 1fii HDL-C 7KK TF-3F MS £H (P<0.05 ) ; Bi#f ] TC .LDL-C
HKFEF TSR L (P>0.05), L% 3,
2.4 [i% 25(OH)D,y-GGT.SUA/SCr 5 IRk il 2547 . 4F
BEACIH AN AR B R BTAIE X1
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% 1 mAME 25(OH)D,y-GGT SUA/SCr 7K 3¢ LE (x5 )
Table 1 Comparison of serum 25 (OH) D, y-GGT and SUA/SCr levels between the two groups( xzs )

Groups 25(0H)D(ng/mL) v-GGT(U/L) SUA/SCr
Non-MS group(n=61) 30.15+7.41 42.26+8.28 3.28+0.63
MS group(n=49) 12.94+6.37 70.97+7.32 5.67+0.71
t 16.872 -31.469 -18.686
P 0.000 0.000 0.000

& 2 WA R B HEERIT B (vas )

Table 2 Comparison of body surface measurement indexes of obesity between the two groups( x=s )

Groups BMI(kg/m?) WC(cm) WHR
Non-MS group(n=61) 22.08+2.42 79.86+6.15 0.66+0.17
MS group(n=49) 26.77+2.68 88.25+7.32 0.85+0.19

t -15.865 -6.532 -9.487

P 0.000 0.000 0.000

3 3 FRENERS ARG R B R HRBTHEARRTLE (s )

Table 3 Comparison ofglucose and lipid metabolism and insulin resistance indexes between the two groups( xzs )

Indexes Non-MS group(n=61) MS group(n=49) t P
TC(mmol/L) 4.48+0.59 4.52+0.43 -0.397 0.692
TG(mmol/L) 1.19+0.28 3.04+0.87 -16.590 0.000

LDL-C(mmol/L) 2.74+0.29 2.69+0.37 0.795 0.429
HDL-C(mmol/L) 1.69+0.32 1.36+0.29 5.603 0.000
FBG(mmol/L) 8.73+1.16 9.84+1.08 -8.608 0.000
FINS(mIU/L) 5.83+1.09 9.63+1.78 -13.774 0.000
HOMA-IR 2.13+0.59 3.93+0.82 -11.283 0.000

HOMA-IR /P27 AHXE, 15 HDL-C R IEAHXE(P<0.05);  05);T2DM 4 MS B 11 25 (OH)D ., y-GGT . SUA/SCr
Il %% y-GGT.SUA/SCr 7k % 5 BMI,WC WHR.TG.FBG, 7k 5 TC.LDL-C /K FHAREME(P>0.05), FHEILE 4,
FINS HOMA-IR JK-F-H) 2 1EAH 3¢, 145 HDL-C 2 7 A5 (P<O0.

% 4 & 25(OH)D,y-GGT,SUA/SCr 5 iBRF A i E F 17  HERS HUI51 70 1% B R MH BB X 1
Table 4 Correlation of serum 25 (OH) D, y-GGT, SUA/SCr with body surface measurement, glucose and lipid metabolism

and insulin resistance of obesity

25(0H)D v-GGT SUA/SCr
Indexes
r P r P r P

BMI -0.382 0.006 0.372 0.008 0.393 0.001
wC -0.397 0.004 0.428 0.000 0.447 0.000
WHR -0.416 0.000 0.435 0.000 0.428 0.000
TC -0.128 0.142 0.087 0.196 0.172 0.109
TG -0.358 0.014 0.426 0.000 0.398 0.004
LDL-C 0.139 0.128 -0.106 0.177 -0.189 0.097
HDL-C 0.379 0.011 -0.438 0.000 -0.412 0.000
FBG -0.442 0.000 0.456 0.000 0.436 0.000
FINS -0.437 0.000 0.447 0.000 0.429 0.000

HOMA-IR -0.427 0.000 0.439 0.000 0.435 0.000
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AR PR FR R B MS i A S R 0516, AR 5 45 S
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HOMA-IR ¥J55 T34k MS 41, T LDL-C 7KK T4F MS 40, iy
SR L, AEE e 5 o R TR S 5 MS Rt
T TS L2 MS B FEA S, U E | AR = L o -
B PR SO E AU B FZAUE 5 R IR
Ko A BTG S 0, R B A E BA — 2 5 IR
MG  TOFETI MS (g Y)A S AR, 56 14 2 R 1] 1A
PRI R L IR | IUHE , G0 AR B ARl S R R Sk
2 ML AR, LUE R b4 MS R & &

v-GGT BRAEREIA N 2 B A BTN 0 A 2 br ks
IEAESRAN DI SE R B 5 Z P e g A DG U200, BT AR
2B WIIIOIESS , v-GGT 2 F BN AT MS & A& i) HUSHE
FRo ARRMFREE R LI, MS 4114 v-GGT K TFmFIEMS 4, H
v-GGT 7K -5 HDL-C /K2 FAH5E, 15 BMI,WC WHR,
TG .FBG FINS /KF J HOMA-IR 2 IEAR3 . #2718 y-GGT AJfig
fRHET MS M tETE R, 56T v-GGT 5 MS &A= iy BAARLH]
R ES LUF B S A 3% y-GGT 1 i ad 4 #0F S84k 10 8 s
N, FEHLRHT AL RE ) T B, £ T2DM MS i iF Jé v & #E4E
FH™, y-GGT AT RAUAR B ST SN , 4k T BOTIE LA KB
i 4R e i B AR5 A2 A0 i MS R A R T

25(OH)D AR HIMI RN A 2 D &G 82, i3k 25
(OH)D e 2 1y J5 BBl G4 - B B8 A sl M e 2> | ik &
W BREE R IR oA QRGN L BRI OG R SD B ZOR B R
iR D PRPLAER S, AR ZE R BN, MS 49 i i 25
(OH)D /K FHKFIE MS 41, H5 HDL-C /K ¥R IEAHS, iS5
BMI,WC ,WHR TG ,FBG FINS k¥ & HOMA-IR & fii%,
#2278 25(0OH)D /K5 MS B &L Z MAFEE X, 2
HTJRA ,25(OH)D it Z & S8 1 TR, RIER A ZE,
M FHUEH S LR ThRERZ 11,25 (OH)D #1223 8Um 4 N
FUIfesz 2R, A H AT A2 e R A 2L, 5k
JoR 5 RACPLUIMALHE MS &4 R e,

SUA J& AR AR R LA RN 2405 W 22 ik — R BRI
FIZ=1), SUA K32 B DRI ™, 17 R PR A= th i 28
I DI BERRUE AL SUA/SCr Blih Ay T LR G-t 52 ke o il 14 R
i 8, ARRWFFEE TR LI, MS 41 SUA/SCr FufE T3k MS
41,5 HDL-C /K -2 fAH5¢, i 5 BMI,WC WHR TG .FBG,
FINS 7Kk % & HOMA-IR 2 iFfH %, #5275 SUA/SCr A] LL{E 3
T2DM £ 3 MS Wi 2E & . SUA/SCr nJ 3@ 13 3 in ik & 241K
B AL AR AR i AT LA R R A D P R A
i — AL A A T FRAA— R IR 5 9ORE KB, AT T30
N K AT BEZE L AR S AL HE R E MS 1 & A=

R
£ Lprid, T2DM 45 7F MS B 1L 25 (OH)D /K-F

We, v-GGT SUA/SCr KT, = RIKT 5 H IR

JE . OBERR AR AR JBR B B AT A G, A M 25 (OH)D

y-GGT SUA/SCr K- AT HEXT MS #9177 J| HAT — 52 S B 3T
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