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Serum level of retinol binding protein 4 and related factors in human subjects

with impaired glucose regulation and type 2 diabetes
LIU Jing—jing, et al
(Department of Endocrinology , the First Affiliated Hospital , Chongging Medical University)

[ Abstract ] Objective:To study serum level of retinol binding protein 4 (RBP4) and related factors in human subjects with impaired
glucose regulation(IGR) and incipient type 2 diabetes(T2DM). Methods : The correlation between each indicator and serum RBP4 were
analyzed by means of determination of the fasting serum RBP4 concentration of 27 patients with incipient type 2 diabetes(T2DM ) and 27
subjects with impaired glucose regulation (IGR )by use of enzyme-linked immunosorbent assay (ELISA), the results of which were
compared with that of 26 individuals with normal glucose tolerance (NGT group ). The blood glucose, blood lipid, blood pressure, height,
body weight, and the level of insulin were determined at the same time. Results: The levels of serum RBP4 in incipient T2DM and IGR
groups were significantly higher than that in normal group, but there was no difference in the level of RBP4 between these two groups.
Multiple correlation and regression analysis showed that fasting insulin  (FINS), insulin resistance (IR), and systolic blood pressure
(SBP) was positively correlated with RBP4, but there was no indicator showing the main factors affecting serum RBP4 level,
Conclusion: The over-expression of RBP4 protein in peripheral blood in incipient T2DM and IGR groups as well as some relation with
T2DM and its related clinical parameters suggest that RBP4 possibly plays a role in the occurrence and development of T2DM
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1.1 ARx%E

% B 2009 4F 2~6 H7EEKERKEH R E—ER N4
WL EAT 75 g 1 RE FHEM 1% 38 (Oral glucose tolerance
test, OGTT) Y #) & ML 57 % A B S EH ABESL 80 Ao fRiE
WHO1999 EFRUERE B 53T 8243 2 - B it & 1F % 20 (Normal
glucose tolerance, NGT )26 1| ( 58 9 #, & 17 #1);IGR £H 27 %
(B 114,216 #1); T2DM 4H 27 BICE 16 B, 22 11 6)). HE
BR &R AT VB EE , &E O RSN A
HFEE,
12

FREZZPEMARERES. XEaR 2R
—RARIAT AN 26 R s . SEIESE &
&, MR E R AR A MR, SRR ECEE . BE
23 W R AN ZY 5 ml, H P 2 m] 4388 2% (10%EDTA-Na i
) T8 B E BIE L3 ml 438 35 A T M A% .RBP4
FIIE o B B ST A TARME 75 g OGTT, B BV I T 7y
J& 2 h MM, T EBERE ARG, 258 R AwE 8
4 I 3% 7 BV 2 B b s R R S B R ARTE 2 h o, &
MERAET -35COKMEHRE, WE T E G S —N M1 RBP4
JKFEFNIMLAS -

¥ AE AR - BRI B P A S AL B s (A b3

EYRHEE R R R A ] ), AR E AR Tk ( LIBEER
FEERFRIER RAF ), B8 B E R A b 2otk (EE
PERBWIARAT ), 17 RBP4 M52 KA ELISA WAz &
(%£[E R&DSystems, Inc) , N ER 4.7%, HEEF 6.9%, L
WP PR R R U BT

AR EFEH(Body mass index, BMDIR BB AT HE K E (kg)
BrLLE R (m )BT o B 5 E AP 5 $0 (Homeostasis model
assessment insulin resistame , HOMA-IR )= 25 i 1 ¥ x 25 i
5225, BEE B MITIEERHEE (Homeostasis model assess—
ment for beta cell function, Homa- 8 )=20 x =SS /(=B
¥ -3.5),
13 it a2

R SPSS11.5 GEH AR HAT ST FAL 3 . FFBIES S
i BT RO R AR « AR (5 2 ) FR, EIERSS
MR A R R, SNSRI AR
BRI 2508, ¥1% T2DM fER R R T logistic [B]IH 7047 , B
B FEARK 5371 F Pearson FHSCAMT, 0% 45 18353497 RBP4
AR E R

2.1 AR REBEAREFFG AR (R 1)

T2DM ZH 1) BMI £ NGT 419 38 i (P<0.01), 32 IGRAH
B, 2 5H GIHEE L (P<0.05), 5 NGT 4 H, IGR 4L
#4¢ Hs (Systolic blood pressure,SBP) (&7 5k & ( Diastole blood pres—
sure, DBP) , Z= }§ [l % ( Fasting blood glucose, FBG) . H i = B
(Triglyceride, TG ) 1 HOMA-IR ¥ f1, 2R EFA HKiTH#E XL

F1 FEEWRHASEEREXIERIER

e NGT T2DM P
18 26 27
R (S) 48+ 15 5014 54+ 10 0.266
BMI(kg/m?) 23226 24439 26.17 +2.57™ 0.002
WHR 0.79 £0.15 0.86 + 0.06 0.91 £0.05"™* <0.001
SBP(mmHg) 110+ 10 124 £21° 128 + 16™ 0.001
DBP(mmHg) 709 77+ 8 82+ 10" <0.001
FBG(mmol/L) 5.51+0.28 6.24+0.4° 8.41 134" <0.001
2hPBG(mmol/L) 6(3.9~7.7) 8.2(5.9~11.0)" 15.75(7.7~26.6)™ <0.001
FINS(mU/L) 6.62(2.61~20.33) 8.7(1.28~30.2) 10.5(3.4~42.4) 0.094
TG(mmol/L) 1.22£0.51 1.69 £0.79" 1.95 + 0.66™ 0.001
TC(mmol/L) 4.68+0.78 5.06+0.81 5.53 +1.39™ 0.014
HDL—c(mmol/L) 1.36 £ 0.28 1.27+0.29 122+ 029 0.235
LDL-c(mmol/L) 2.46 + 0.63 2.77+0.72 324 +1.09” 0.004
HOMA-IR 1.64(0.63~5.06) 2.37(0.31~8.72) 3.84(1.13~14.51)" <0.001
HOMA-B 80.57 + 45.83 70.65 + 45.27 54.34 + 46.70° 0.117

HEESM RS AR « iR TR, EESD TR OR LA A8 (BVME ~ BOR(ED)RR 7 2245 R e 5 NGT 411 :°P<0.05,"P<0.01;5 IGR

4 *P<0.05," P<0.01
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(P<0.05);1GR #H48)5 2 h % (2-hour postprandial blood glu—
cose,2 h PBG) B E THE5 (P<0.01) ; T2DM 4H JE% Fl ( Waist—hip
ratio, WHR ) \SBP .DBP .FBG .2 h PBG TG . A lH [& #% ( Total
cholesterd , TC ) 5% £ 15 & (5 8 [H BZ (Low density lipoprotein
—cholesterd , LDL—c ) Fl B¢ & ZHEHTHEE(HOMA-IR) 5. & THiE
(P<0.01), RS B ZUMIZHAEFE B (HOMA-B)&(K, 2R E
B H#E X (P<0.05), 5 IGR 4 tEE:, T2DM %41 WHR .FBG
M 2hPBG BEH S, ZREAFKIT¥FEX(P<0.01),

2.2 NGT.IGR #= T2DM %1 RBP4 se AR -F o5 rksk (£ 2)

5 NGT 4 H.#¢ ,IGR 4 1fi & RBP4 ¥R & 7% , T2DM 44
7% RBP4 W B ETF S, 2R 5 A G2 X (P<0.05;
P<0.01), T IGT 5 T2DM 4% RBP4 YR LA R,

23 ALK T2DM A B &4 logistic =92 547

TR RS XT SAE B AR AT 404, LIRE R A% (BMI,
WHR /& il FE 5% | LG 3% L IM7E RBP4 K 5I1E R AR,
R KA T2DM AE N R & AT LA F logistic B34,
R BN, E% BMI.WHR & IfLES5 | 75 RBP4 2 ¥ &
T2DM fERREZE(OR B4 9I1H 3.157.3.838.4.444 2.779.1.048 ),
L ERIBIREN AR, T2DM (E AN F B, I 1T%H
logistic [EIJAZMT . 455 B /=% .BML.WHR J T2DM %4/
FEFKRNE (OR 5510 2.985,2.878,2.952), T MiLiE
RBP4 3 ARE— i T2DM Z 4R FELK AN,

24 faAESE 484 RBP4 KR5S T2DM A8 % 06 A 35 47 49
A& (£ 3)

FEIBE R H 2 (T2DM/IGR )3T Pearson #3640, B 1E
THER MRS, SBP FINS . HOMA-IR 55 RBP4 2IFA%, 4
REBI(FR3), WAL FEL(P0.05), BMI.WHR.
DBP.FBG .2 h PBG.TG . TC .HDL-c,LDL-c .HOMA-B 5RBP4
B EFEMFEM, SEI0ES RIBSH, BA XK
bt i i RBP4 7K SEA 3§,

2.5 MeiERF Ak E RBP4 K-FBIeMege £ 2 (& 4)

TE I 4% 55 41 (T2DM/GR ) 4R #E BMI(2004 R p4E &
LRI S E/AERE : BMI= 25 kg/m?) 3 E/ERE T
ZH (BMI =225 kg/m?) Fi1=l2 AE BE W 41 (BMI <25 kg/m?) ELEEIX 2
ASTELH A9 RBP4 /K, 5 R ] MBI H i) RBP4 /K F K2
5o

3 1t i

ULAF A5 L BLLE T2DM /B P THE i) RBP4 K-8
B30 TR LA H 0 1 12 3R 1 58 R R I AR 1, RBP4 AT
HEIE AT 10 I S AR BEULEE 3 % (Phosphatidylinositol 3 kinase,
PI3K )& | i 55 E Z{KJE Y 1 (Insulin receptor substrate—1,
IRS1) B E M B 5 T BB I U BRI A R N k3%

&2 NGT.IGR #1 T2DM A RBP4 &k FAItLE:

RBP4 ¥ BE (. g/ml) P
NGT(n=26) IGR(n=27) T2DM(n=27) ANOVA NGT IGR NGT/T2DM IGR/T2DM
20.48(15.14~58.7) 28.48(15.53~80.29) 38.58(20.63~96.77) <0.001 0.033 <0.001 0.200
HEARIESA TR L A R (B/ME - BRI RR
%3 M RBP4 7k F 518X KSR XM

Eistan Pearson FH2% 2R3 P
BMI 0.031 0.412
WHR -0.013 0.463
SBP 0.233 0.045
DBP 0.076 0.293
FBG 0.190 0.084
2 h PBG 0.175 0.102
Fins 0.227 0.049
TG 0014 0.460
TC 0.208 0.066
HDL~c 0.075 0.294
LDL—c 0.103 0.230
HOMA-IR 0.267 0.026
HOMA-B 0.127 0.180

x4 MEREADRMMIELETAMNTE RBP4 K ER LS
BMI=25 BMI<25 PiE
RBP4 T2DM/IGR 425+2138 392+ 18.1 0.540

BRI« i EROR
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$78 RBP4 ATRES 541K IR B AR, 45T K BLH) L T2DM
Fl IGR B MM 7E RBP4 /K AR 8 3 F IEH ARE, Mflfi]
) HOMA-IR ¥ B & & FIEH AR, IR TE R S B —
WELRAS T RBP4 WE P ERFH FH IS . [FE T2DM #
IGR B#& 11 SBP.DBP.FBG .2 h PBG . TG #\8H B & T X R4,
FKIH B ARG BRI, ZI0H%5 BIEAH RS FE IR
S AR RS BIRTL S RBP4 BIEMIX . AMMRERS
Cho YM %R R LR —8, BA S EFE4AME L, AM
RBP4 /K0 & FHar , (H 2 T2DM M IGR 4 1 RBP4 7K %
FWHEER. XAAE5®4H A HOMA-IR .SBP.DBP FiLig
YIRA B B2 50X, R RTS8 A iE
RBP4 /K¥-5 SBP FINS IEAHG , X 2R AME . SHERSE
5 IR #26, X —&5 5 5 Takebayashi®fl Graham!3% T RBP4
FILEA 5%, LA K Haiya Wui56F RBP4 fil FINS A RALE
—3, Bk, iiF RBP4 /K Y-85+ & rl R 2 R 5% ZHLHLAY
SERRARE T2DM R4,

HE#E logistic [EJ3 73047 82758 11 7% RBP4 /K- 24 &
T2DM fER R E . [, 454 BMI.WHR . & I 2 T2DM
fal K& . ZICHEH logistic [B1F2H745 1§ RBP4 IR E—A
W& T2OM I EERLEREE, T2DM B ZHREZ MR
7, MIMER I FRFE 0T BE 32 ¥ RBP4 /KERY520 , RBP4 &)
FFRIAAT RN T2DM Bk AR R . K2, BfK IGR FiT2DM
41K FBG Al 2 h PBG A B 27 (B2 M ERBP4 /K F-A)
WA HEER, XEARSNE MR TR R R — R
RBP4 MR EH R E , ZI0AHE 5 B A 5347t 32 725 76 s R
AR IDEACEH AR — Wi iE RBP4 K FHIEE, X
52 RIS R—E S,

Yang B W3R E T A2 RBP4 K P EEZWEE,
REEAFER) BMI A1 WHR LLIE 3 ABFHHE BFE T H o Stefan
SO B L AT TR RO RBP4 AKSE B SR AT IE
FE, SRBR/K T  RERR I AR TR 5 T AR 384 A
XN G RN RBP4 R RAETHE P BIMRT, A SCHE
RERTEMBESH Y RBP4 5 BMIWHR A #EH:, HE
e FTAERE B W AR A LB A A B B AR EE R
11 7% RBP4 /K, Qi et o BRI en & A BEMIIT ST %
B, B AR RBP4 /K5 BMI FIBE R IE 4R 36, (HER — MR
IR R . KRS & B5R GE fER ) RBP4 /K59
FE AR RAE AT B RGER, iSRS
BEIMHTOLEIAG, AR, WA T2DM A
REABC RN AR MR ERITf BMI.WHR &7+
L, BADEHMEERBGRAIENAREE, (02K RBP4
5 BMI.WHR A3 A HCH, HFE T2DM/IGR ) AE B AR
W FHE 0 L RBP4 BRI 75X 5, H8RA ke
AE bR PR AT BE B BUIBRE S RBP4 /KR IX LN
i HRLL SOk e) LB B AR 2 S S W RBP4 18R B
e PRI, AT fELAS MBS R KR AR B AT 2
REM T

£ RBP4 FRS RIS R 5T 1314 RBP4 5 TC.TG,
HDL-c fll LDL~c A XM X—ZRE Cho YMIRIZER —
., HMZEH—LHRERAZE R von Eynatten™7EX]
T2DM & W50 o R BLIM i RBP4 /K5 TC,LDL-¢,TG 1E
HESE, XSRS AT B A AT ) WS DO RE P E R B AR, Y
RBP4 /K5 TG IEMEE , M AEIE & XF B4 4, RBP4 KF 5
TG TC WA MR, AL R 2 5 0] fE A R R
T EBABARARARER X R, BAENE R AR
th i1 7% RBP4 7K 5 SBP.FINS #l IR [EAR, (HIRA (£
KIG RIEFRAT ML RBP4 /K V- .35 HIRENR . RBP4 3@ i e
BARIEZE 00 T2DM WA K BT HER 2P RIS,

L5 L FFR, M3E RBP4 /K Y-FE41 & T2DM F1 IGR AFEH
Fhen HEEAIZ AR RBP4 K ERAEER . 1175 RBP4
AWK T2DM W& s BH B H I A £ —1% W T2DM K41
FEEREE, mAERE AT SBP.FINS 1 IR 5 RBP4
IEARSEHE: . (BIRA FEAATAHSRIR FRFEhRAT 7S RBP4 /K6 &
FEF, RBP4 @ X LeAH K RIS VR T2DM K AE KB
RIEHLELE T B — e .
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