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5 EAEF 5, IMR, T e =
(EAFAFE¥RE—WREER N RAE,#E &7 F 832002)

HWE.BH BAKTS 2 B EB(NT2DM) B & b F 53R E G AFA)KT 5 5 F /IR (IR) & #H
FHIRPBEF ERE(CIMT)#4a %M, 73  #IR nT2DM &4 100 414k 4 541 20 (T2DM 41) , #5608 5
(NGT) = 100 %14 4 2+ BB 2L(NGT 48 ), R A BBk S, 9% R M 2 35 (ELISA 3% )X A &4l fn 7 FA R, i+ FiAe
AR B F AR H(HOMA-IR)#:4E IR, 5 A # €48 F 4 Wi AU CIMT , 247 & FA % E 5 &Rk &
FHz e A, 82 T2DM Z4hE FA K-F (3685+15.6)mg/ml & F NGT £k FA K-F (152.7+
7.0)mg/ml, £ %A %t % & 3L (P =0.000);FA & -F 5 HOMA-IR(r=0.483, P =0.000) .CIMT(r= 0.509,P=
0.000), #ifsrE & (HbALlc)(r=0.153,P=0.042), =@ (TG)(r=0.353,P=0.000), IR ZEHEMEE G
(LDL-C)(r=0.113,P=0.023) ./ £ 354 (BMI)(r=0.162, P=0.024) . 4k 4z #A £ /£ (SBP ) (r =0.182, P =0.035) . ¥
ML ¥ (FPG)(r= 0.422,P=0.002)% 2 h # ##& fi #7 2 4(2 h OGTT)(r=0.581, P=0.000) 2 EABE , 5 =M
o 3¢ e By % (FINS ) (r=-0.153, P=0.008) .2 h %] &) 4% i 47 s 3 ik £ % (PINS) (r =-0.423, P =0.008 ) . & % £
%% (HDL-C)(r=-0.183,P=0.011) #= HOMA-B ik & & 5 k¥4 (HOMA-IS)(r=-0.463,P=
0.000) 2 i #8£ . 4518 nT2DM %% ik FA K-FL5 IR Z CIMT Z 8 B A0 E M, R R &R AW, ik FA K
FTTAEAL B nT2DM B F K o E BTG M EYFmES.
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Association of fetuin-A level with insulin resistance and carotid
intima-media thickness in patients with newly-diagnosed
type 2 diabetes mellitus

Yu-ting Dang, Liang Yin, Kan Sun, Xiang-yun Chang
(Department of Endocrine and Metabolic Diseases, the First Affiliated Hospital,
Medical College of Shihezi University, Shihezi, Xinjiang 832002, China)

Abstract: Objective To investigate the correlations of fetuin-A (FA) level with insulin resistance (IR) and
carotid intima-media thickness (CIMT) in patients with newly-diagnosed type 2 diabetes mellitus (n"T2DM). Methods
One hundred cases of nT2DM patients were selected as experimental group (T2DM group) while 100 people with
normal glucose tolerance (NGT) as control group (NGT group). Serum FA level was measured by a commercial solid-
phase ELISA kit. The estimation of IR was calculated by homeostasis model assessment (HOMA-IR). CIMT was
measured by color B-mode ultrasound. The correlations of serum fetuin-A level with the metabolic parameters were
also analyzed. Results The serum FA level in the T2DM group was significantly higher than that in the NGT group
[(368.5 + 15.6) vs (152.7 + 7.1) mg/ml, P = 0.000]. Serum FA level was positively correlated with HOMA-IR (r=
0.483, P =0.000), CIMT (r=0.509, P = 0.000), glycated hemoglobin (r = 0.153, P = 0.042), triglyceride (r = 0.353,

Wik H 3. 2016-12-16
w JEA I H - K [ SRk IE 4 X L4239 H (No: 81560137 ;No: 81560139)
[EAE1EH] %102 , E-mail : cxyshzdx@126.com

- 44 -


mailto:cxyshzdx@126.com

%16

BRI, A M RRERE T A KT 5B FRARHT B i3 ik 9 B b 2 EEBEFER)12 2 FE PR £ T (9 AH A 2 A

P = 0.000), low-density lipoprotein cholesterol (r = 0.113, P = 0.023), body mass index

(r = 0.162, P = 0.024),

systolic blood pressure (r = 0.182, P = 0.035), fasting plasma glucose (r = 0.422, P = 0.002) and 2-h post-glucose
load blood glucose (r = 0.581, P = 0.000); but negatively correlated with fasting plasma insulin (r = -0.153, P =
0.008), 2-h plasma insulin after glucose load (r = -0.423, P = 0.008), high-density lipoprotein cholesterol (r = -0.183,
P =0.011) and HOMA-B-cell insulin secretion index (r = -0.463, P = 0.000). Conclusions The study demonstrated
that serum FA level is correlated with IR and CIMT in patients with nT2DM. Therefore, serum FA level can be used
as an independent marker in the diagnosis of macroangiopathies in patients with nT2DM.

Keywords: newly -diagnosed type 2 diabetes mellitus; fetuin -A; insulin resistance; carotid intima -media

thickness

S ks FERE 1L ( Atherosclerosis, AS ) & 2 BB IR
Ji(type 2 diabetes mellitus, T2DM ) K IfiL & 3 &4 1
FEARIE, W2 T2DM B ER T E EIRE
T2DM 8 5O L 48 5 0 19 & A 30 008 A Il A R
(normal glucose tolerance,NGT)#& &Y, #3412 2
RIWE PR Y% (newly-diagnosed type 2 diabetes melli-
tus,nT2DM )/ E A HA BRI A IG IR R L, 7 2 JL-F-
ANELAG i PRAEER , 100 e AU 2 e —F8 k. Rtk , B
H1 1 A 1 A1 A HE T LA SR BR300 i B 4 it A o {1
T2DM JE 0 LA BRI R A FEMIFE T8

AS FEERIUARIEER P 0 ik VB MR B kA
KAMAE , FAFAFE R BEHTE B, B0 25 02 20 KA BE N
FEE e 23 SR 0 o S AR A W5 3R I, S sh ik g rh
JZ J& J& (carotid intima-media thickness, CIMT) fi 1%
J BICH PR (diabetes mellitus, DM ) g2 35 50k 2 Jik s
FERE AL A AR B, DRt , R R 3 DM B3 35 80 ko
A R HAT T, 457 KB BIE Y7 X1 DM I
TIFRAEA EERE L.

Ji & Z 4T (insulin resistance, IR ) 42 T2DM 1Y
FERIAFENLE], ©rlREfEiE T2DM FAH I A&
RERY AR o IR WA N2 T2DM [ & A= i
JIg S R IR ) R EE A R R, IRERE A
(Fetuin-A, FA) 2 TP 703 1) — b 85 11, J2 DM
KU AR s S 0 PR TR K FA ATREE
IR A G, FA It 0 JBR 5 3R A2 AR s 2 R e R A
T B M I Z R i 5 R AR IS S AL T A A B
5, SIS RHPT, 535b, mibr/ D BRIGER & 2
D] W5 B/ BRUPA) IR B 2R U 1S 5 2, AR
AR IR FA BRGSO 85 00R . By 1k 484
{83, R, 54T FA 7E T2DM K I 48 Fh e A
Yibs &R AN AE il e

H i, nT2DM 3 1L FA KF5 IR K CIMT
I RRRIHIE . FL, AR5 S A oA
nT2DM JEF 1L FA K734t nT2DM S35 1ML FA

K5 IR K CIMT ByAH G E
1 #ERSAEE

1.1 #MRIH

TEIUA AT 2 I 2 e 25— B I = e P 43 MR
WHRHMEBER) nT2DM H & 100 {54 A 99 1 4H (T2DM
) Hrh 5 54 ], 2 46 191 4F#% (55.11 £ 12.84) % 5
T2DM 2 Wikr fERF A 1999 4F WHO #i5E i) DM 2 W7
Frif . 55 BRI NGT & 100 414 4 %F H 4H (NGT
). Hrb 35 44 ], 24 56 4] 4E#%(52.39 + 13.79) % .
T2DM 5 NGT ZHAF % AF W B3 A A1) e AR E 45
#(body mass index,BMI) Huds, 22 3 ¥ LGt 24 &
X (P>0.05). HEBRARAE: B DIREA A, ™ HO Mk
A R, 0 [ 4 3 I S, TADM B Bk 2
1 DM 8 ARG AR BRI 5L 24tk , R IR
BRREIEE T AR ST PR R %
EREREA.
1.2 MmigHEAE

A2 & ¥ TR 9 : 30~10 : 00 %5 (2%
128 h LLL )R E kI 3 ml, 276 # B 30 min, &
FEOAHLH 1500 r/min B0 10 min, 232500 , T
-80 °C.VKFE - AF P F A i v g i 28 S FA K-
1.3 lgR&ER

1ESE A2 A AN, 0 i B e AACER R
W Rl it 4i JE (systolic blood pressure, SBP) 4T 5K I
(diastolic blood pressure, DBP) , 42 JE 7 1 (waist—to-
hip ratio, WHR) .BMI, Fat A 817 g 1 25 #KC P46 2L
(HOMA-insulin resistance index, HOMA-IR) & fa
BEAY B 4t A JE & 3R 43 W 45 %L (HOMA- B —cell in-
sulin secretion index, HOMA-1S) . % 451 Ak 1
Pl 52 23 i 1B (fasting plasma glucose, FPG ) .2 h
717 BE 17 BE (2 h post-glucose load blood glu-
cose,2 h OGTT) . R FH [ AH IS e 2 10 ) o 225 Je
5% (fasting plasma insulin, FINS) .2 h 7 %5 1% £ fi
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M 2 (2 h plasma insulin after glucose over-
load, PINS ) . Fi DS5 H# £ 1l 21 2 PR IS 2 (L
A7) ) B Ak 1 2T 26 1 (glycated hemo-globin, HbAlc)
IR o R FH K fe 58 W B 92 (enzyme-linked im-
munosorbent assay, ELISA) % IfiL 5 A C [z b 2
I (high-sensitivity C-reactive protein,Hs-CRP) 7K
o SR A A B A AR A A AT I T B (total
cholesterol, TC) . = it 1 ¥ii (triglyceride, TG ) . /&) % &£
N I AEEEE (high-density lipoprotein cholesterol,
HDL-C) iK% i g 2 11 A 1 52 (low-density  lipopro-
tein cholesterol, LDL-C)/K~F-,
1.4 IiFE FA KFERNE

MG FA 7K 2 % A ELISA ki, 1t &
Iy T35 [ Epitope Diagnostics 23] , SEIGHRAE ™ kg 4%
AR EEEE Sii
1.5 CIMT fUE

iz A == TRRN 2 /A 77 1Y IE33 R 12
WP (FR A2 3.0 ~ 11.0 MHZ)I 2 , 5 AU EM:z
I\ 1e] 8 P AR AT DR X R [ 7 3 B T 2% AT
2, Ik BB S R CIMT, BUZE A Sis ik T 1 om
b3 N 3 UK, UL RN A -1 CIMTRe,
1.6 FitEHE

SEES R FR ] SPSS17.0 A AT BE 2440 H -
THEGORIA R + bR 25 (x + ) FoR , AL (] 248K
FLBCR A e, MR ELEH x 2 Kad, IiE FA
TP oA I PR A [R] A G A6 95 R ] Pearson A

KO3, ARIEZS AT BORER A A SR X R e 12
Or A AT SE 0. B P<0.05 b 2 A St

2 #HR

21 —REIERE R

3 20 11t R 9% k) L %, T2DM 4 FPG .2h OGTT,
FINS .PINS ., TC .TG .LDL-C .HDL-C .HOMA-IR .
HOMA-IS .HbAlc K CIMT 5 NGT 4 t#:, 2Z9A
it X (P<0.05);T2DM 4 P 51431 . 4E#E |
WHR .BMI.SBP .DBP . Hs-CRP 5 NGT 4 [t.#%, 2% &
TG 2F7E L (P>0.05), VL.
2.2 IiE FAKFELLE

P4 IS FA 7K F- e, T2DM 41 (368.50 +
15.61)mg/ml > NGT £H (152.70 + 7.10)mg/ml, 24 F- 4
Y245 X (1=125.906, P=0.000) , WLFHZ
2.3 FAXKESEMRIGIEIRAIIE R ELLER

Pearson #H G4 S s, FA 7K 5 HOMA-
IR.CIMT .HbAlc.TG.LDL-C.BMI.SBP.FPG } 2 h
OGTT £ iFE #H ¢ (r =0.483.0.509.0.153.0.353,
0.113.0.162.0.182.0.422 #1 0.581, P =0.000.0.000
0.042.0.000.0.023.0.024.0.035.0.002 F1 0.000);
EFINS .PINS . HDL-C Fll HOMA-IS & 1 4 5% (r=
-0.153.-0.423.-0.183.-0463, P =0.008.0.008.0011 F/I
0.000); 5 TC.DBP #1 Hs-CRP JoAH X (P>0.05), .
]S

Mk WAREERSME FAKFE (n=100,x£s)

215 5B 14 1 Ry 1 WHR BMI/(kg/m?)  SBP/mmHg DBP/mmHg  FPG/(mmol/L) 2 h OGTT/(mmol/L)
T2DM £ 54/46 5511+1284 094+059  2532+597 134.07+1502 79.10+896  8.52+3.10 11.64 +4.28
NGT 4 44/56 5239+1379 091:004 2438x219 137.39+11.68 81.39+813  4.85+0.48 5.13+0.48
Ml - 1.444 0.507 1.478 -1.745 -1.893 11.699 15.116

P{H 0.157 0.150 0.613 0.141 0.083 0.060 0.000 0.000

215 FINS/(pmol/L) PINS/(pmol/L) TC/(mmol/L ) TG/(mmol/L ) LDL-C/(mmol/L) ~ HDL-C/(mmol/L)
T2DM £ 2112+ 452 40.65 + 27.02 4.92 £0.92 1.59 +0.81 3.00 +0.83 1.14+0.28
NGT 4 35,51 + 3.65 69.68 = 28.87 4.43+0.94 1.12 + 1.09 2.62+0.72 1.29+0.33
Ml -24.769 -34.629 3.725 3.461 3.458 -3.466

P 0.000 0.000 0.000 0.001 0.001 0.001

205 HOMA-IR HOMA-IS HbA1c/% Hs-CRP/(mg/L ) CIMT/mm FA/(mg/ml)
T2DM 4 1.61+0.79 18.49 + 1.72 8.78 + 1.80 1.45+0.23 0.26 +0.21 368.50 + 15.61
NGT 4H 0.65 = 0.05 9.93+1.76 5.20 + 0.05 1.38+0.28 0.13+0.08 152.70 + 7.10
4 12.128 34.784 19.881 1.932 5.785 125.906
PAii 0.000 0.000 0.000 0.055 0.000 0.000

- 46 -



o516 14 Ll A VS RRER R 1 A K-S0 ZEHEHT R s ik 3 B R 2 IR e 12 2 BUBE PR H s v AR St oA
4] r=0.483,P=0.000 24 r=-0.463, P=0.000 1.57r=0.509, P=0.000 351,=0.162, P=0.024
. 3 I
.3 . & 22 . ] 30 .y
= - < 1.0 . = Th
Z K% Sof  ghe £ 5 P
= w5 = 18 N, = L2 S (N
= . R Sos ‘e = [ |
1 o, 1% ) T 20
: Hare '
0 ; ’ 14 Doy . 0.0 M [ ——
320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420
FA/(mg/ml) FA/(mg/ml) FA/(mg/ml) FA/(mg/ml)
151 ,=0422, P=0.002 20} +=0.581, P=0.000 1601, =0.182, P=0.035 1001 ,20.123, P=0.122
. ~ . v g
. M = { s . 0 920
=} £ - .
£ ?f/j" < 104 . £ syt £ 80 * smon—
E . = o [ &
5 5 e 3 we £ 1200 eesmm z ~%
& * S 5 ' 70 m—
f] L]
0~ v - v - . 0//—,—.—.—— 100 ey ———— 607 . . ’ . .
320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420
FA/(mg/ml) FA/(mg/ml) FA/(mg/ml) FA/(mg/ml)
15)  ,=0.153, P=0.042 65 20,132, P=0.297 51 +=0.353, P=0.000 201 r=0.183, P=0.011
6.0 ~
10 .-0..|. S 55 o200 —~ 4 ‘. % 15 C
§ e § ' $ .-.\' § 3 et g "" L4
) . S " * S K g
— - £ 5.0 ot £ .. = 1.0 2,
= N g g ."j (&) .,
= -~ ll&? ~— 2 - I .
= 5 > 45 v . > . *. = . .
= o0 = Yo 205 e
4.0 “n 1 1' ¢ =s
S — o — — 0 - (] —
320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420
FA/(mg/ml) FA/(mg/ml) FA/(mg/ml) FA/(mg/ml)
5] r=0.113, P=0.023 301 r=0.153, P0.008 80) r=-0.423, P=0.008 551 r=-0.152, P=0.230
34 ., . Y _ . » 50 .
3 ."(.'b = 20 e S ..."' S 45 et
£3 R : " 2 ’ < o
< P = E40 \,\ = 40 ¢ 88
Q2 * ' 2] ) v F "v.
' Z 10 Z : T 35
| l. = — L1 d (l,, "t’}
a 1 = = 204 .. “0’ = 30 :.'o..“‘.
(/S — ey — R L7 S—
320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420 320 340 360 380 400 420
FA/(mg/ml) FA/(mg/ml) FA/(mg/ml) FA/(mg/ml)
FiE FAKESEZTEARIERAVMERME(Pearson #HX 5 47)
3 itig JKFi£ 5 BMISBP HbAlc FPG Fll 2h OGTT A 5%,

FA &t AFRE 3 I  —Fh Z D) RepE 82 (1, A BF
FERH, FA J& DM RS I 4 s s 9, ARWF9E &
BL,nT2DM & LT FA ZKFEH NGT 4T+ . IfLAR
S R MW th TC.TG.LDL-C /K F Fh = A1 (5%)
HDL-C /K EREA% . HDL-C et ik 3 [ 54 1z i %]
Fis PG G 1 Ak R P8 e D RE AR AL
40 AS VER , I IHAE AS T BAT (B 1 1S, A
SR, IMTE FA K5 PRSI R A 5 A
Hebel - HATE T KB, MLE FA JKSF5 LDL-C Al
TG 2 IEAM, 5 HDL-C 2 A, 1Ak, g FA

SR, ZEXF BB 5% A A ST B ™, FA KT 5 R E
$5 % (ankle brachial index, ABI) & 1F #H 3¢, i 51%
WSEOC WA

AN AR R, FA K5 IR AHOCR22, A
W EE R LB, 1M FA /KF5 HOMA-IR £ IEA
%, 5 FINS .PINS 1l HOMA-IS S A 56, ixsbsk
LW, FATE nT2DM B H 5L IR WY # rh A RE A 44
VEFH . AR 45505 B0 FA B IR AHSEPERTIE %L
PEsR—8, HRiiFsE &8, Mg FA K5 CIMT
BIEAG, AW REM, M FA KR REE
nT2DM B35 KA A XK.
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25 B RTR  AAHTSE &P nT2DM B35 175 FA /K

EFE L UEW] nT2DM 3 1 FA KF5 IR K
CIMT Z [RIfF A6 A M I SE 45 R B, I FA K
SRV RIZ W nT2DM FB 38 KA s 48 B 3 S 4= )
SERREY), TE DM BRI AE I A E 1) & A &
AR EEAEH .
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