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(# E] BH: HITHEWH 2 BRI (type 2 diabetes mellitus, T2DM) & IFAEBRE IS T T (nonalcoholic fatty liver
disease, NAFLD) A CIBFRFMIE S S50 S 45 A8 4 (retinol binding protein 4, RBP4)IIC R . F5iE B2 MR T2DM 1B &
# 216 i, RAEE A5 IF NAFLD 7324 T2DM FA NAFLD 4 144 511 T2DM A NAFLD 25 72 {41, I 2H 3% o A eds
% (body mass index, BMI) LA [ & JH [E B (total cholesterol, TC) , H i =fig (triglyceride, TG ) . 5 %% B g 25 I JH [& % (high density
lipoprotein cholesterol, HDL-C) Ik %% & Jig & 1 AH[E % (low density lipoprotein cholestorol, LDL-C)  JE#E F a(lipoprotein a,Lp-a) ],
23 [ M4 (fasting blood glucose , FBG) . %5 % 2 (fasting insulin, FINS) $#ALIMZ 8 H (HbAlce) | MLIKAR (uric acid, UA) HFIIHE
[y-75 E Mk % K (y-glutamyl transpeptidase , y-GGT) | 2 iR #% & [ (alanine transarninase, ALT) . K[]4¢ &R ¥ A [ (aspartate
transarninase , AST) | )2 RBP4, L iR FEARTE PILH [R5 To22 5 , X AH SRR Logistic [FIJH B, Pearson A1 M, &R 52
Wi T2DM £ NAFLD 2% ) BMI 46 i &7 3k 3 &5 F T2DM ASff NAFLD 41, 8 E 4R % 51 \BMI 5 , T2DM £ NAFLD
FH I TG TC FINS 85 R ACHIEEL yv-GGT ALT \UA RBP4 5 75 F T2DM Aff: NAFLD 41 (P < 0.05), 2 41 FBG HbAlc,
HDL-C,LDL-C Lp-a AST 7ERIEAF#E HEH]  BMI JG =R TG 2= L (P > 0.05), Logistic [E1H 43047 &L RBP4 . BMI, ALT J&#Ht
WY T2DM 43 NAFLD B9t~ fEf& N 2 . T2DM 47§ NAFLD 2H i RBP4 5 5% 245115 %0 HbAlc FINS y-GGT UA .3
K (P <0.05), 5L H2 W T2DM F£45 NAFLD B NAFLD S5 A7 76 B iR 5 3= 40T, OF SRSB4 7 (MR |
I PR AR | 50 DR PR IMLAE ) AR £ % £ s RBP4 J& BMI ALT 7E B T2DM 4 FF NAFLD XU 7 Ifi A S ZH I A
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The correlation between retinol binding protein 4 and nonalcoholic fatty liver disease in

newly-diagnosed type 2 diabetes mellitus
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[Abstract] Obijective;To investigate the metabolic characteristics of newly-diagnosed type 2 diabetes with nonalcoholic fatty liver
disease (NAFLD) and the correlation between retinol binding protein 4 in newly-diagnosed type 2 diabetes with nonalcoholic fatty
liver disease. Methods: A total of 216 patients with newly-diagnosed type 2 diabetes were enrolled in this study. They were divided
into two groups according to with or without NAFLD. We compared the blood pressure ,body mass index (BMI),blood lipids [ TC, TG,
HDL, LDL, Lp (a)], fasting glucose, fasting insulin, HbAlc,uric acid, liver function and retinol binding protein 4 (RBP4).
Logistic regression and Pearson correlation were performed to analyze the related factors. Results:The levels of BMI, systolic blood
pressure, diastolic blood pressure were much higher in T2DM with NAFLD group than T2DM without NAFLD group. After adjustment
of age,sex and BMI, the levels of triglyceride, total cholesterol, fasting insulin, insulin resistance index (HOMA-IR) ,ALT,y-GGT,
uric acid, RBP4 were significant higher in newly-diagnosed type 2 diabetes with NAFLD disease (P < 0.05). In logistic regression
analysis, BMI,ALT and RBP4 were significant and independent predictors of newly-diagnosed type 2 diabetes with NAFLD (P <
0.05). RBP4 was significantly correlated with HOMA-IR,HbAlc,FINS,y-GGT,UA (P < 0.05). Conclusion; The results suggest that
newly-diagnosed type 2 diabetes with NAFLD displayed with the components of metabolic syndrome RBP4 may be an important indi-
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cator of nonalcoholic fatty liver disease in newly-diagnosed type 2 diabetes.

[Key words] type 2 diabetes mellitus; nonalcoholic fatty liver disease; retinol binding protein 4

H FTIE 98 RS Wi (nonalcoholic fatty liver
disease, NAFLD ) 2 S BUR- & -l 1k K JH-9 4518 1k
JHF s Ei S PR B TR R DR 7 T S
AT ,NAFLD 0 A0 ARG i, 4158 & B NAFLD
1 KA SR RIRPTAH O P S 2 AR IR
(type 2 diabetes mellitus, T2DM ) #9 % 4= A L [H] )
R PLAEA . N A A 0 IE H A NAFLD (1)
BN 10%~20%, HHFFER I T2DM BH
NAFLD SR 1T 35 75%", NAFLD B35 H A0
NRAFARIZRTL, DA 2y NAFLD 2 AU
LEBIEM A sy 22—, LB EESE & 81 4 (retinol
binding protein 4, RBP4 ) & i & 3— g i A+,
Sl R PRBFSE % 3 RBP4 THis SR Bk . BRAL
PZERLA DG RBP4 36 5 B R ABTA 60, AHF
SR i M 38T 216 BEN2IEY T2DM A 1Y
I RGERE, TR & T2DM 551 NAFLD B IEE S
DL 5 RBP4 HUCER , MR AR A

1 WNHRKRFZE

1.1 %

W me ot BE AR R A5 — @ EEBE 2010 4F 1H ~
2012 4F 3 JI LW T2DM fE B 3% 216 4, i
A FF NAFLD 434 T2DM ££:4 NAFLD 41 144
B, Horp 5109 9, £ 35 9, 4F % (48.08 + 12.00)
% T2DM A NAFLD 2 72 ], b 58 59 i, %
12 6] 4% (51.19 = 12.00) %, T2DM £4 1999 4F
WHO ZWitsifE, NAFLD £54 2006 4 4 2g 25
Pk 23 i A 1) CIE RS PR N D5 I I 12 7 4 R )y b
Wb HERRS TR s RS PRI | F B o
SEPEI B AR PEI 254 I IHIEAERH | 4T i
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12 Fi&*

SR, B, AHE, R
(body mass index, BMI), 351 /225 MRk MLk
I 1 fg [ A JH [ B (total cholesterol , TC) | H i = Fig
(triglyceride, TG) | /& % NE A 1 IH & B (high densi-
ty lipoprotein cholesterol, HDL-C) . %% & fig & H AH
[EEE (low density lipoprotein cholestorol, LDL-C) g
5 F a(lipoprotein a,Lp-a) ] %5 {8 ML B# (fasting blood
glucose ,FBG) . %5 I Ji I & (fasting insulin, FINS)
WAL ML 2185 H (HbAlc) | MLJR R (uric acid, UA) T
IRe [ y-4 WL F% K (y-glutamy] transpeptidase,y-
GGT) . N & R & ¥ (alanine transarninase , ALT)
KRITEA DR ZE M (aspartate transarninase, AST) ]
J RBP4,

13 %it$rsk

K SPSS17.0 Gei kst i Bk R « K
P PRSI 3y 25 R LIYRL + BRifEZE (X =
)R, ETEFRER R I7K S, T2DM &3 NAFLD
B fE B R 2 S5 RBP4 [ R M1k H Logistic [1]
7087 , RBP4 5 2 ACHHEFR 195 £ R Pearson AH
KIS

2 5 R

2.1 24EF—AEFALR

2 TR M R R 25 (P > 0.05),
PIZH GRS 1, T2DM 45 NAFLD 2H B4 s
(systolic blood pressure,SBP) &} 5K [ (diastolic blood
pressure, DBP) BMI I % /& T T2DM A ff: NAFLD
H, EZREAGIHFE (R 1,P<0.05),
22 2MBHAME IERAILER

BOFARRS 651 BMI J& , T2DM £ENAFLD 4 TG,

F1 2EFBE—REARLE

Table 1 The comparison of general state of the two groups

A 5 T2DM A fE NAFLD 4H (n=72) T2DM ££4 NAFLD 4 (n=144) PiE
() 51.19 = 12.00 48.08 = 12.00 0.083
(/) 59/13 109/35 0.386
SBP(mmHg) 131.3 +19.2 137.6 + 19.9 0.027
DBP(mmHg) 80.0 + 11.1 86.0 + 10.5 < 0.001
BMI 23.6 +3.9 26.8 +3.2 < 0.001
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TC.FINS HOMA-IR &3 & T T2DM A ff: NAFLD 41
(P <0.05),2 4H#E#H4 FBG & HbAlc LDL-C HDL-C
Lp-a TH RS IT#2E5 (P < 005, 2),

2.3 2 ZARAT AL kB RBP4 JLik

T — AR RI AT U 5 25 0 TS TE AR |
P51 % BMI J& ,2 416 RBP4 ALT y-GGT UA f£7F
25 (P<0.05), 2418 AST EHHEZES (P>
0.05,%3),

R2 2AEBERNEFERBEILER

Table 2 The comparison of glucose and lipids levels between the two groups (X £5)
oo T2DM A NAFLD 2H T2DM f£4 NAFLD 41 PiH KIEJG PAA*

FBG (mmol/L) 7.7+19 73+ 1.5 0.096 0.219
HbAlc(%) 10.6 + 2.7 10.1 £ 2.6 0.174 0.950
HOMA-IR 1.7+£13 2.7+1.9 < 0.001 0.009
FINS(Miu/L) 5.1+37 8.5+57 < 0.001 0.042
TC(mmol/L) 45+ 1.1 53+24 0.004 0.006

TG (mmol/L) 1.4+£05 2.7+0.3 0.004 0.009
LDL-C(mmol/L) 55+1.2 32+0.8 0.259 0.365
HDL-C(mmol/L) 1.2+05 1.1 £ 0.6 0.335 0.948
Lp-a(mg/L) 223.6 + 80.4 179.5 + 72.8 0.119 0.730

s MOEARWY MERI BMI P4 L IR
*3 24HEBETIEERER RBP4 R LB
Table 3 The comparison of hepatic function, UA and RBP4 of the two groups (X £5)

H B T2DM A NAFLD 2H T2DM 45 NAFLD 41 PIE WIEJG PAA*
ALT(U/L) 24.0 = 17.1 43.0 + 30.8 < 0.001 0.028
AST(U/L) 223 +11.9 304 + 184 < 0.001 0.185
v-GGT(U/L) 402 7.1 51.9 £ 6.1 0.140 0.036
UA(pmol/L) 283.7 £ 84.3 340.0 + 87.5 < 0.001 0.010

RBP4 (mg/L) 452 +17.7 55.1 £ 18.6 < 0.001 0.001

* AIEARES MR BMI S R4 HAREE 5

2.4 Logistic ® )2 2 #7471 & T2DM 4~3F NAFLD #J
AL

PIETS A I NAFLD A, LA BMI,SBP,
DBP .HOMA-IR . TC TG ,ALT .UA RBP4 Wy {}p 2% &
KA 1 & 3 BMI(OR = 1.253,P = 0.001) .
ALT(OR = 1.058,P = 0.005) .RBP4(OR = 1.032,
P =0.002) 2H]%& T2DM &I NAFLD )4l 7 fG ks
HER(FE4),
2.5 Pearson 48 % % #7 T2DM 4% & NAFLD 21
RBP4 5 X35 AR 6948 % 547

B4 H8 085095 RBP4 i#E4T Pearson #5434

% 4 Logistic EV34#7 T2DM &3 NAFLD HifEk E=
Table 4 Logistic regression analysis of risk factors of
newly-diagnosed T2DM with NAFLD

Gy PlE OR & 95%CI

BMI 0.001 1.253 1.101~1.426
ALT 0.005 1.058 1.017~1.102
RBP 0.002 1.032 1.011~1.053

& % ¥ RBP4 5 HbAlc FINS .HOMA-IR .y-GGT.
UA BEHK(P < 0.05,%5),

RIS =

NAFLD J&— g 3 el A2 55 1094 15 s AH BLHE
Toid AR B AR BRZRE G AE , NAFLD BRFFE A AS
[P O | o R BRI I e Wi PE 48 4T
AL LS REARD BEE AT A6 O ek A2
NAFLD R AZIEIN, B 21 Tt 1635 N
BIERG = — o BFFE & B NAFLD & —F 5 B 15 =3k
Pt M ist A% 5y I DA DG 1) —FP i , I PRAF 98
B X IR 5 ZAATIIRY T A B T NAFLDMY AHE
X KI5 T2DM AfE NAFLD 204 b, T2DM fE4
NAFLD HAE7EW R i i RHkh, 2R B A G+
B (P <0.05), ZIWAFsE KBRS E K2
NAFLD JE B el K &, AHF 58 B T B2y
T2DM B3 | [FIREAEAE RS R HEPT, X T HEJE Logistic
(815 73 7 vh AR A5 R 5 R ARPTR ) & T2DM &5
NAFLD ffals K 2= s . BSOS T NAFLD 1k
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% 5 Pearson HHX 2 H RBP4 5&IERIERX X R
Table 5 Pearson correlation analysis between RBP4 and

relative factors

E i Pl
BMI 0.114 0.213
SBP 0.122 0.177
DBP 0.077 0.396
FBG 0.020 0.823
FINS 0.184 0.042
HbAlc 0.349 < 0.001
HOMA-IR 0.182 0.043
Lp-a 0.168 0.061
TG 0.161 0.072
TC 0.105 0.246
LDL 0.019 0.835
HDL 0.098 0.279
ALT 0.055 0.542
AST 0.069 0.448
v-GGT 0.284 0.001
UA 0.292 0.001

LI BT 0« R T " U e 1 A7 | i
VEAK B — AT SR U8 T R ARHL, 28 = ATk
5T AR R BT 3k A8 Ak T G IR R R
RHHL, S RIPUE LB IR bRy,
A NI K NAFLD 2 CILr A AE M IFE R, 5
FRUB 2GR AH ] s B A BERED ) B9 & R
NAFLD 5 T2DM #H HAE H ,NAFLD 238 i IR s
P A AR, AR s FE TOHE PR s 1 v L
NAFLD 5% %0 11.80% , 75 NAFLD ABEH B IR
I B BB RN 32.53% 150 [A] S T2DM 7R 23 34
NAFLD F4 %955 XU , Williamson 2506 JEFT () — 51 56
T T2DM ' NAFLD B & 9% 1% {5 i 1 A 25 2R B 7
T2DM &3 NAFLD N 46.2%, B2 2 K 3:1,
NAFLD & 528 AE i 2 43 BRIV | il e
fE PRIR INUAE | = i ILAE A, AW IR 2 S A
ff NAFLD f# T2DM B E M b, fEH NAFLD
T2DM 3% SBP .DBP BMI. TG .TC } UA %, %
SHAG 2L (P <0.05), H BMIJ& NAFLD
FARIISI R N2, OR {Eo 1.253, FFER A
Z 5 Y S SR, RS D A8 ML T3
Wi IR ACHH 2L, 252w JH AR D Be , AS iF 5%k 31
T2DM A NAFLD 4 ALT .y-GGT T+, S5 A%k
NAFLD AL, 22 7 HA S it22 2 L (P < 0.05),
b —2 3 3t Logistic 171094387 & # ALT /& T2DM
4 JF NAFLD & 4= iy 57 fa | I &R ,OR 1E

1.058, 5% & BUFFEE T 55 NAFLD Ytk LAk
RIZEBLEE VA, —IET NAFLD B U5
KB y-GGT ALT  AST 585 F s K Q5 25 & 1E (1)
RAEMK, H y-GCT J& MR B A 25 & Ak [ il
ST TR P LS

PRHE RS B B 2 0l & B —F i 105 18 -,
MBS, A A BB PRS0, Yang 2560758
it DNA BESH AR % BRRE I 40 i v] 7= A= —Fhosr B A
R T, ZTHE5E % B RBP4 T 5 8 Z4KHT
T2DM B RIG I &0 MBS 2 AH 56, RBP4
5 gl RIPUE LRSS R . ORBP4 7] 3@ it
PO BRI LS 3 Sl T, (S R Z Y
T R PR R AL A, (e & 224 FH & AR - S B0k
5 Z 44T ; @RBP4 15 34 5 A A G Bl i L R 2R 58
BTN AU A S R L. IR R
PRAG 7 BT 28 25 175 RBP4 THis , AW R EER
NAFLD ) T2DM f # Ifil 75 RBP4 i & 5= T A £k
NAFLD 41, fEAS TEAEWS PR BMI /5 , 4 NAFLD
ZH %) RBP4 41300 2 & T AN NAFLD 41 fE—20 it
Logistic [1 743 #7 % ¥ RBP4 J& %] % T2DM & If:
NAFLD ({7 fG 56 [ 2 | [A] i RBP4 5 HOMA-IR |
HbAlc FINS y-GGT . UA B E (P < 0.05), HitL
RBP4 1] /f >k T2DM &3 NAFLD fOF0 A 1, BA
FEAYIERINE.,

ZE LTk, W1k T2DM i Hh4 Jf NAFLD /Y
R, AW RS b, HLW S e
JE LR R BRI LR A i o & AT,
WX ) & T2DM ## 5fi#F NAFLD A EE & X,
RBP4 BMI ALT 7E Fil 4] & T2DM f2 5 & & A
NAFLD " HAT EZ I RN
[5%3#)
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