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[ Z]EB.HRUT 2 BUBERI (type 2 diabetes mellitus, T2DM ) f 3 L %5 5F o2 B8R H (Zine—a2-glycoproteins , ZAG) 5 IfiL g 11
AHIENE, ik BEBGH2 W T2DM 35 90 145 IE # (R 87 191, ic s — i RAE b s WA T 235038 10 4 WEL LI A g
SE MR /KT, ELISA IR IMLTE ZAG /K-, Pearson AHICHIZ T I/ HT ZAG 5 MUNRMIAHSCHE: G5 R . SXF I AL, T2DM
M ZAG IKERFEIR[(59.69 = 12.97) vs. (36.07 = 12.15) mg/L, P=0.000], 418 & T2DM 41 F# & T2DM 41 1115 ZAG /K25
IK[(60.95 + 13.05) vs. (38.93 = 10.59) mg/L, P=0.000; (56.36 + 12.42) vs. (33.78 £ 12.92) mg/L, P=0.000], AHICHE/M T FIZ 0%
A 20T s T2DM 2025 i 135 ZAG 5 HDL-C(r=0.345, P=0.001) .BMI(r=-0.330,P=0.002) .HOMA-IR (r=-0.290, P=0.006)
M5, L HDL-C=1.04 mmol/L 43243 H7 .5 T2DM % HDL-C = 1.04 41 HDL-C<1.04 449 .7 ZAG /KT (38.01 =
12.62) vs. (30.75 £9.00) mg/L,P=0.011]; % R4 23 i 1fiL 7% ZAG /K5 TC E1EAMHIE(r=0.292,P=0.006) , L TC=5.18 mmol/L &
Y1753 2 04T 2 B IR TC=5.18 4158 TC<5.18 AW LG ZAG /K F-F+i[(63.36 + 12.03) vs. (56.97 + 13.09) mg/L, P=
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Correlation between serum Zinc—o2-glycoproteins level and serum lipids
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[ Abstract]Objective : To investigate the relationship between serum Zinc-a2-glycoproteins (ZAG) level and serum lipids in type 2
diabetes mellitus (T2DM ). Methods ; Ninety newly diagnosed T2DM patients and eighty—seven healthy people were enrolled in the
study. General clinical indices were recorded and fasting serum samples were collected from all subjects,serum lipids levels were mea—
sured by enzymatic methods. Serum ZAG level was measured by ELISA. The relationship between ZAG and serum lipids were ana—
lyzed by Pearson correlation analysis and multiple stepwise regression analysis. Results : The level of serum ZAG in patients with
T2DM was lower than that of control group[(59.69 +12.97) vs. (36.07 = 12.15) mg/L., P=0.000], the level of fasting serum ZAG was
lower in both non overweight T2DM group and overweight group[(60.95 + 13.05) vs. (38.93 + 10.59) mg/L, P=0.000; (56.36 + 12.42)
vs. (33.78 £ 12.92) mg/L, P=0.000]. The fasting serum ZAG level was correlated with HDL-C (r=0.345,P=0.001) , BMI(r=-0.330, P=
0.002) ,HOMA-IR (r=-0.290,P=0.006) in T2DM group,and serum ZAG levelin HDL-C =1.04 group were higher than that of HDL.—
C<1.04 group by hierarchical analysis with the cut—off value of HDL-C=1.04 mmol/L[(38.01 + 12.62) vs. (30.75 £9.00) mg/L,P=
0.011]; Whereas the fasting serum ZAG level was positively correlated with TC in control group(r=0.292,P=0.006) ,the serum ZAG
levelin the TC=5.18 group was higher than that of TC<5.18 group by hierarchical analysis with the cut—off value of TC=5.18 mmol/L
[(63.36 +12.03) vs. (5697 = 13.09) mg/L, P=0.022]. Conclusion:
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The adipocyte factor ZAG may be correlated with the process of
lipid metabolism disorder in T2DM,serum ZAG may play a
beneficial role in promoting homeostasis of lipid metabolism.
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EFRE A HE b, 2 BB R (type 2 diabetes
mellitus, T2DM ) 55 22 B 35351 4 10.6% Fi1 8.8%
IR 9.7% , NidE PRI AT R R N 15.5%!",
MecGarry SR & PR AR B AE T2DM A9 F
AR ERE RSN, WA EE R T OREIR
SRR EEVE UL DA IR A S AT DA R R & 3R
BUR S RE TR, DT S 28R 5 ZEHEPT (insulin
resistance, IR) [ & A= & J& | B IG5 PEAE H , 150 BH X
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AR O e 1) PR AR AL i e
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W PIAROC . WAL, MR LU UR EE 1 RE
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glycoproteins , ZAG ) f&—Fg BU g 15 40 L 5 -5~ , 777
TR S Z R, BRTAKY , ZAG RMUZ
S BRACH R Tk R T H 625 T2DM fig
RIFZFLI K EST, ZAG #2515 R 2
5575 THD 8 V175 AL A SR B0 T B B B R TR AR A Y
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Z: 5K AR AR L FRE R ASBF5E 5007 T
T2DM A LT ZAG SILARAIARSCHE S 1 AR
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1 WM&RE5FE

1.1 ARt %

PEUA B 9 20 5 A T2 FEBERTI2 1 T2DM i
QORI AR HLLL , IRl B BEBUAR WS M50 5 T2DM 41 AH DG e (1)
IEHARRREE 87 BINE R XTREL, 4N AIE H SRR 1 2 1 A
H49(5.33 +0.47) mmol/L,2 h MUFEHEIE 7 (5.78 + 0.65) mmol/L,
WEA I 2T 85 44 K (5.75 = 0.33) %, T2DM 40 AFRifiS: IR
1999 4F WHO 12 Wrbr o, OwH BRI 5 R B AL i 4 =
11.1 mmol/L, 8525 )i LB FBG =7.0 mmol/L, 8% OGTT 2 h Ifi
B4 2hPBG=11.1 mmol/L; @75 B JE:48 270> 8 h JoAT ] #h i
BEA AT 48— B P AT B ], JCie L — R e i i) A
BB BRI IRTE 22 PR | B0VE 2 TR RIE T R 09 1R
JFREE s £F A LA bR RN TR IS A T2DM, HEBR bR . 12
HEBR 2 L ATATT 32 s R 25 )+ B T A 2 iR . HHEbR =
I HEG (B35 I P A 0 ML ) 5 8542 R g S g 5 7
TGO B AR (W B R O O | R
DR G L ) 5 A7 DR e I A i B Al PR 43 T 5 5 XL
TR I HgE R GBI (AR 2 IR RAE) , A

PR GE T REE R MR A R BEE B Sl 2w AL
A ZIRE Y BSOS TR FE T,
12 R F*
120 —BIGRFEPRIE W5 IFIC BT A 2l 4R
W B AR B 0 IR AR BT R (body
mass index, BMI) =& i 4 (kg ) /& 5 (m?) , PR L (waist —hip
ratio, WHR ) =/ /8-l , >R I AR 9 vl BB 23000 5 42 S AR g3
(fat%)
122 WIS ERIAJrEE T2DM GURIR RGL 53 bt
DL BMI=25 kg/m? S Y184, 43 51K T2DM A1 R It 4l 43
T (BMI=25 kg/m?) FIHEH T (BMI<25 kg/m?)!M, HR 4 H
FEL R S 7 V6 4 P A v L % i A I
(high density lipoprotein cholesterol, HDL~C)=1.04 mmol/L &
Y45, 43 HDL-C=1.04 241 #1 HDL-C<1.04 41 ; L) B jH
[& 5 (total cholesterol, TC)=5.18 mmol/L “A¥] 5 | 43k TC =
5.18 41 TC<5.18 4,
123 taAlEE A 2RE S 12 h WORFE 30 minf&
RN I 0 min(Z518) ; FIR 75 ¢ #4508 435 T
30,60,120 min REEFIKIML . 37 BRI ELCKE G 53y 2 40, — 1)
25 [ 1L 375 37 B 5 A Ak 1L 2T 26 (glycosylated hemoglobin ,
HbAlc) MLKE  H il = (triglyceride, TG) [TC HDL-C fi %
JE R & H AHE B (low density lipoprotein cholesterol , LDL-C) |
Wi B HE T IR (free fatty acids,FFA) | Ji# 5% % (insulin, Fins ) % ;
73— 1323 I I AIKEE (10 U/mlL) B T°-80 CUkARYR T
TRA7, T ZAG KM
124 FEEGRIGME I o e R A LB g
IR I i (b LT RERL I FEBE 25 &) ,HbA e
W5 2R FH = 5O A €155 (35 1] Bio—Rad 2540) , MR & R
R 5 (P2 RANDOX 2 R &), ML ZAG /KPR
FH ELISA 3870 &0 2 (35 [ RayBiotech A RIZ540) ,ZAG Kl
JEREIA 0.1~1 000 ng/mL, #LPN 225 2.56% , LA 2% 5% 6.63%,
Jig3 5 Z AU PEN AR 2SR (home—ostasis model assess—
ment, HOMA)BEA P4, HA 200 : IHOMA-IR=FPG (mmol/L)
XFins (mIU/L)/22.59
1.3 “%it%F ik
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HSURL A AFBIBRARAE S P<0.05 Fil P=0.1) 3 AEIEZS 53
A PR LR Mann—Whitney U K556, Ba 5 H M(Pas,
Pis) 2o, R Spearman AHICAHT o ITECFORER FH < 5 #65%
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Git SL(P0.05), W3R 1, T2DM 2H BMI.WHR .Fat(%) .SBP.
DBP TG .FFA FPG PBG120 Fins.Ins120 HbAlc Al HOMA-IR
A x HR AL HA 5T+ (P<0.05) , 1] HDL~C {4 X HE 41 B & %
f&(P<0.05), W= 1,
2.2 T2DM #iAe st J 40 i ZAG KT ik

547 BE 41 M EE ,T2DM 4 1L 3 ZAG 7K P B R R AR
[(59.69 +12.97) vs. (36.07 +12.15) mg/L,P=0.000, & 1A];
VEBC BMI J5 5 1E % X BOALAA LL | JE 88 55 T2DM 21 Fil i 5
T2DM A 1ML 3 ZAG K F-EIBEAIL[(60.95 £ 13.05) vs. (38.93 =
10.59) mg/L,P=0.000); (56.36 +12.42) vs. (33.78 +12.92)
mg/L, P=0.000, ] 1B)],

2.3 T2DM £87e 3t B 2848 X M4 554

A 43 M s T2DM R 3 176 ZAG /K F- 5 BMI
(r=-0.330,P=0.002) . Fins (r=—0.229, P=0.030) ,HOMA-IR
(r=-0.290,P=0.006) & 11 #H ¢ ; i 5 HDL-C (r=0.345,P=
0.001) £ TEAH G ; Z 0B AL A4 /5 UE ZAG 7KF-
5 HDL-C ,HOMA-IR .BMI #f2%¢ (YZAG=55.81+12.74XHDL~
C-1.28XHOMA-TR-1.15 XBMI, F=9.242, R?=0.244, P=0.00) ,

XT HRZH B I ZAG K5 TC(r=0.292, P=0.006) |
HDL~C(r=0.283, P=0.008 ) £ 1EAH ¢ ; Z 0B Ak 7 H 4347
PR ML ZAG /K5 TC #5 (YZAG=41.44+3.67XTC , F=
7.940, R>=0.085, P=0.006) ,

F 1 T2DM Azt RAE—MRER AR EEXIERIEEER
Tab.1 Comparison of clinical indices and metabolism related indices betweenT2DM group and control group
EiEtan YFHRZL (n=87) T2DM4] (=90 ) XNz Al Py
PR (L5 ) 42:45 41:49 0.131 0.717
(%) 52.89+9.12 54.28 +8.83 -1.033 0.303
BMI(kg/m?) 23.13 £2.60 25.40 +2.87 -5.504 0.000
WHR 0.87 +0.06 0.91 £0.08 -4.468 0.000
SBP(mmHg) 119.49 + 14.21 127.70 £ 17.31 -3.452 0.001
DBP(mmHg)" 80(70,80) 80 (80-88 ) -2.985 0.003
Fat(%) 28.46 + 8.18 30.81 +7.58 -1.983 0.049
FPG(mmol/l) 5.33+0.47 10.10 £ 2.58 -17.249 0.000
PBG120(mmol/L) 5.78 £ 0.65 19.07 £ 6.94 -18.093 0.000
Fins(mU/L) 8.75+3.87 10.59 +3.89 -3.150 0.002
Ins120(mU/L) 42.56 +23.13 65.52 +25.20 -6.308 0.000
HbAlc(%) 5.75+0.33 8.56 + 1.96 —-13.420 0.000
HOMA-IR 2.09 +£0.95 4.77 £2.13 -10.838 0.000
TG (mmol/L)" 1.10(0.82,1.74) 1.96(1.83,2.17) -7.018 0.000
TC(mmol/L) 498 +1.03 5.08 £0.99 -0.665 0.507
HDL~-C (mmol/L) 1.45+0.38 1.22£0.25 4.836 0.000
LDL-C(mmol/L) 2.81£0.86 2.79 £ 0.86 0.147 0.883
FFA (mol/L)" 0.35(0.28,0.52) 0.41(0.36,0.68 ) -3.327 0.001

TE: a, THECFR b AR IE S0 B s BML: ST 500 WHR : HE L5 R ] LUAE s SBP: Wi [ s DBP - &7 5K T s Fat: IR U5 7% 4 s TG« HHh =1 s TC . BIH

61185 s HDL-C. : 75 %% BE g 2 [ IR 118 5 LDL-C AR5 BE NS 25 11 AN [T 52 s FRA - % 8 AR I R 5 PG« 23 I I 2R A 45 % s PBG 120: OGTT 4} 120 min Il
W s Fins : 28 5 25 5 Ins120: OGTT ffif 120 min 52 HbA e BHb LT B 1
. 80 O xR
a e - R4
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5 404 \%D 404 _
N =
< ]
20 ﬁ 20
0 . y y
X BEZH T2DM (njf f%%é?fo) ("Zgggso)
ar XA, P<0.05 §
A. T2DM ZLFN%} BEZHL I 35 ZAG K- Fege B. T2DM 411X A4 Hh i 5 4 AN SR AL 55 ZAG 7KF- e
B 1 T2DM AFnxfERA miE ZAG /K F bk

Fig.1

Comparison of serum ZAG between T2DM group and control group
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2.4 ARREKF HDL-C fo TC 4 fi% ZAG K- oz

5t R EE , T2DM 41107 HDL-C 7K FERRA[(1.45 +
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HDL-C =1.04 4% HDL-C<1.04 ZH /Y IfiL.7E ZAG KT+ &
[(38.01 £12.62) vs. (30.75 £9.00) mg/L,P=0.011, [ 2A], T
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Fig.2 Comparison of serum ZAG in different TC and
HDL-C levels
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PRI IR Y 22 R g S R T2DM B E A
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EA MM, M ZAG 5 HDL-C S 1EAH 2 5%
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(T RE GRS B ANME R DI RE , A b PR s KB T
K WS IR R IILERR I ZH 24 HDL-C Al figil
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A R Z oo mE VS BT Fn 43 )2 500 . G5 R
T2DM £t HDL-C AU 5 I ZAG /K152 1E A
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