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Serum levels of retinol binding protein 4, adiponectin and tumor necrosis factor-alpha
and their correlations in patients with obesity and type 2 diabetes mellitus
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[ Abstract] Objective To detect the serum levels of retinol binding protein 4 (RBP4), adiponectin and tumor necrosis factor-alpha
(TNF-0) in the patients with obesity and type 2 diabetes mellitus (T2DM), and to explore their correlations. Methods A total of 135
Chinese individuals living in Shanghai area were divided into the subjects with normal glucose regulation and normal body mass
(NBM-NGR), overweight or obese subjects with normal glucose regulation (OW/OB-NGR), T2DM with normal body mass (NBM-T2DM)
and T2DM with overweight or obesity (OW/OB-T2DM). The body fat, biochemical indices and the serum levels of RBP4, adiponectin and
TNF-o were determined. Results Serum RBP4 levels were significantly higher in the subjects with T2DM and OW/OB-NGR than in those
with NBM-NGR, and also in those with OW/OB-T2DM than in those with NBM-T2DM. Serum adiponectin levels were significantly lower
in those with T2DM and OW/OB-NGR than in those of NBM-NGR. Serum TNF-a. levels were significantly higher in those with T2DM than
in those with NBM-NGR and OW/OB-NGR (P <0.05 or 0.01). Spearman analysis indicated that RBP4 was negatively correlated to
adiponectin but positively to TNF-a, and TNF-a had a negative correlation with adiponectin (P < 0.05 or 0.01). Multiple stepwise regression
analysis showed that triglycerides (TG) and waist-hip ratio (WHR) were the independent risk factors for RBP4. TG, sex, hemoglobin Alc
(HbAZ1c) and high density lipid protein-cholesterol (HDL-C) were the independent risk factors for adiponectin. HbAlc was the independent
risk factor for TNF-o. Conclusion RBP4 is closely associated with abdominal obesity, but has no correlation with blood glucose.
Adiponectin and TNF-o are mainly related to glucose metabolism. RBP4 is related with adiponectin and TNF-a.

[ Key words] obesity; diabetes mellitus, type 2; retinol-binding proteins; adiponectin; tumor necrosis factor-alpha
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Table 1 Comparison of general information and laboratory parameters among different groups (xxs)

Item NBM-NGR group OW/OB-NGR group ~ NBM-T2DM group OW’;EJ;ZDM T2DM group
Age(years) 41.15+ 11.46 43.87 + 11.89 50.96 + 6.80% 50.81 + 10.12"* 50.87 + 8.82"
BMI(kg/m?) 2265+ 2.07 28.89 + 350 2202 + 150 2958+ 2.86™ 26.34 + 4454
Waist(cm) 81.26 + 8.27 9575+ 7.85 81.23 + 8.01" 90.86 + 13.27™" 86.89 + 12.20"
WHR 0.86 + 0.06 0.91+ 005 0.88 + 0.08 0.87+0.11 0.88+0.10
FPG(mmol/L) 4.64 + 0.56 517+ 052" 792+ 162" 7.86+1.78™ 7.89+1.70™
HbAlc(%) 521+ 0.35 533+ 040 7.82+1.24" 715+ 1.04™ 7.45+1.18™
TC(mmol/L) 445+ 093 487+0.78 5.08 + 1.09" 497 + 090 5.01+0.98"
TG(mmol/L) 110+ 059 1.82 + 1.00" 142+ 110 1.88 + 1.08" 1.68 + 110"
HDL-C(mmol/L) 1.35+ 0.37 1.23+0.27 1.28+0.28 1.31+0.38 1.30+ 0.34
LDL-C(mmol/L) 268+ 0.70 3.01+061 312+ 067" 3.07+087 3.09+0.79
Ln(HOMA-IR) 0.70 + 0.26 1.26 + 0.50" 1.06 + 0.51" 1.53+ 056" 1.34+058™
FINS(uU/ml) 9.57 + 2.62 19.65 + 16.74" 14.66 + 19.09 15.01+7.35 14.91 + 13.62"
RBP4(ug/ml) 25.81 + 6.03 29.65 + 6.63" 28.26 +5.16" 31.94+ 762" 3034+ 686"
Adiponectin(ug/ml) 28.95 + 10.65 2055 + 8.35 17.56 + 9.48" 18.44 +7.98" 18.08 + 8.54"
TNF-a(ng/L) 7251+ 18.25 79.75 + 22.93 95.13 + 36.13" 101.80 + 27.48" 98.92 + 31.34%

NBM: normal body mass; NGR: normal glucose regulation; OW: overweight; OB: obesity; T2DM: type 2 diabetes mellitus; BMI: body mass
index; WHR: waist-hip ratio; FPG: fasting plasma glucose; HbAlc: hemoglobin Alc; TC: total cholesterol; TG: triglycerides; HDL-C:
high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; HOMA-IR: Homeostasis Model Assessment-insulin resistance
index; FINS: fasting insulin; RBP4: retinol binding protein 4; TNF-a: tumor necrosis factor a. Compared with NBM-T2DM group, “P < 0.05;

compared with OW/OB-T2DM group, *P < 0.05; compared with NBM-NGR group, “P < 0.05; compared with OW/OB-NGR group, “P < 0.05

5 TOW/OB-NGR%H ; T2DM#£ W 4HHbALC % & = T
NBM-NGRZH } OW/OB-NGRZH ; FINSTEOW/OB-NGR
4 f% 7=, T2DM 41 . OW/OB-NGR 4 FINS 7 F
NBM-NGR4; In (HOMA-IR ) 7EOW/OB-T2DM4 fix
&, T2DM% 2 & OW/OB-NGR4In ( HOMA-IR )
Y12 " TNBM-NGRZ (P <0.058(P <0.01), 7EfR
R TE, T2DMAB WA TC & = TNBM-NGR4 ;

T2DM 41 % OW/OB-NGR 41 TG & # & T NBM-NGR
4 ; T2DM£5 T 4LDL-CH4) 2 # = TNBM-NGR4, 4%
HAHDL-C2: R g it 7 L (P <0.058P <0.01 ),

2.3 A4E kRBP4, FEBEE R TNF-o 9 0ER

W17, RBPAZEOW/OB-T2DM4H i 55, T2DM
#1740 % OW/OB-NGR4 RBP4 i # 5 T"NBM-NGR
41, OW/OB-T2DM4IRBP4 2 = FNBM-T2DMZ ;
MEMER . 4E# S, OW/OB-T2DMZH Ifil i RBPAAJ} ik
Z 7 TNBM-NGRZ & NBM-T2DM4A , 2 %A 512
B X (P<0058P <0.01), {HOW/OB-NGR#A .
NBM-T2DMZH K T2DMZ 5 NBM-NGRZH 41 7] 2= 7 14
4, T2DM#&- .44 2 OW/OB-NGRZH S £ 1 B L T
NBM-NGR4L; #IEVES] . 4Eltf5, T2DM#E2H K&
OW/OB-NGR# 5 NBM-NGRAH % 41y AT B8 124 &
X (P <0.055P <0.01), TNF-afEOW/OB-T2DM%H %
=, T2DM£5 W41 TNF-a 4 2 2 5 T NBM-NGR4 &
OW/OB-NGR# (P <0.055P < 0.01); &IEMH]. 4
% J5 ., T2DM % i 20 TNF-a 55 NBM-NGR 4
OW/OB-NGR#A Z Al A A gtit# = L (P <0.05),

F2 MERBP4. TNF-o. AEELZE Z (B AYSpearmand) #f
Table 2 Spearman analysis of RBP4, TNF-a and adiponectin

Parameter RBP4 Adiponectin TNF-a
Gender -0.144 -0.475" -0.126
Age 0.100 0.011 0.124
BMI 0.240™ -0.183" 0.193"
Waist 0.277" -0.151" 0.088
WHR 0.316™ -0.187" 0.162"
FBG 0.126 -0.298" 0.279™
HbAlc 0.107 -0.344" 0.259™
TC 0.202" -0.092 0.041
TG 0.438" -0.402™ 0.180"
HDL-C -0.172" 0.446™ 0.042
LDL-C 0.169™ -0.163" -0.240
FINS 0.095 -0.101 -0.009
HOMA-IR 0.135 -0.243" 0.122
Adiponectin -0.210™ - -0.356""
RBP4 - -0.210™ 0.181"
TNF-o 0.181" -0.356"" -

BMI: body mass index; WHR: waist-hip ratio; FPG: fasting plasma
glucose; HbAlc: hemoglobin Alc; TC: total cholesterol; TG:
triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C:
low-density lipoprotein cholesterol; HOMA-IR: Homeostasis Model
Assessment-insulin resistance index; FINS: fasting insulin; RBP4: retinol
binding protein 4; TNF-a: tumor necrosis factor a. "P < 0.05; “P < 0.01

24 B 4RBP4, JgBEE . TNF-a XM AL L i,
2%, HOMA-IR% #9418 % 5-#F

mFE2f 7~ , RBPASAREK R B M AHE, K
Z%r=-0.210 (P <0.01 ), RBP45TNF-att IEHH
X, r=0.181 (P <0.05), TNF-a5H8E % & Al
X%, r=-0.356 (P <0.01),

RBP45BMI., JE[l. WHR, TC, TGEIEAME, r=
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0.240, 0277, 0.316, 0.202, 0438 (P<0.01), 5LDL-C
LIEAS, r=0.169 (P<0.05), SHDL-CEfitHX,
r=-0172 (P<0.05), KIEMI. 425, RBPASBMI,
HEFE. WHR. TC. TGABEATHOCHA A

BIKE 5451, BMI, [ . WHR. FPG . HbAlc,
TG.LDL-CHOMA-IRE fi#>%, r=-0.475, -0.183,
-0.151, -0.187, —0.298, —0.344, —0.402, —0.163,
-0.243 (P < 0.058{P < 0.01 ), 5HDL-C&IEA>%,
r=0446 (P<0.01), KIEMH], Fi)E, RKES
BMI. FPG, HbAlc, TG, LDL-C. HDL-C ZHOMA-IR
A EATFRSCM:, (H S IE I FIWHRICHH G

TNF-05BMI, WHR. FPG. HbAlc, TGEIEAMH
%, r=0.193, 0.162, 0.279, 0.259, 0.180 (P <0.05
5P <0.01 ), BIEPER], 4E#8 )5, TNF-o5HbALC) A
FXEE, [H5BMI, WHR. FPG. TGIGHHXE:,

25 @FEREHE., TNF-0, RBP4#) $ L& ME Y

)3 5 H

SPALAMTERBPA . JEECER . TNF-o A8, L
Ay . PES] . BMI, EH . WHR. FPG. HbAlc, TC,
TG. HDL-C. LDL-C. In (HOMA-IR) FIINSy H 48
T ZICE A EIH T, TG, WHRAZ LI RBP4
STAHE ZE (M E48%kr? = 0.262, 0.184, P <0.05);
PEH]. TG, HbAlc K HDL-CJ2 Ifil i A5 B & i g ~r
MR E (MXTEHr?=0.329, —0.231, —0.247,
0.238, P <0.01); HbALc/Z IML 1 TNF-o 37 A1 3¢ [H
E (MXFEHr?=0.285, P<0.01),
3 it

5T B, OW/OB-T2DMZHRBP4 5% 5 TH
a2, SpearmantlC ATk, RBPASVEG A 4%
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S R RUAE Y RN D), X 5 S R
F—3, MAEREF A AZ 8 THUS, RBP4
IRt AT I REAIG, 3R A sl R o i A B T IR
RBP47K -5 [l RBP4 5 FPGHIHDALCY TC i 4 G
P, R HS5MECRAKR, ME5TC, TG, LDL-C
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AATEHE R, RBPASIEIKR MM, STNF-o2
TFARY . ChoiZs B PerseghinZ D i SE & B, 1E%%
FIRKEPRIN (gestational diabetes mellitus, GDM )
A2 R ARBEIRSG R B B h, RBPAS IR R L7k,
ATHIBITR S DL E I sE —3%, (HREARBRR LI

RBP4 5 HOMA-IRFHG, ATRES AT AL ANFEAR]
e REA R/ D AT 5 o T 7 SO0 1o ot AR Jp BRI 5
KIL, RBPASTNF-ol FHIEAHSE, AT 5H—
F, (HESTTE R 20 W A TNF-afil 3 RBP4 5 f)
i, EIERBPARYE I TNF-o, WA Tikb—2
HIRIFFE o

AHEFE R, T2DMAFIHE E/E 3 B R B R AR
FARAE fre 1E A B ARE, Spearmantfl et B ,
REKE SRR DG, MR M T AR KT 25 52
AGt R 3, ot AEBe =K B T B4,
SiREHsE M, JEE 5BMI. WHRE fAfix,
FORMEHE R SIS 247 56, X S HottaZE M %t H
AR NBERIBTFE 45 S — %0, Otabe 5817 Fi A DR /N RS
SRR, BREXE BB RIS IR I A IR . T
ARSI AR, MR N B RN
K- IIWHRA 25 5 3 1 TR M . WeyerZED I gty
JEEFIT2DM B Pimabl 5% AN B9 R, i i ARk
FHFINSE B ETAMIE, RUFFRMG IR, (HYS
PGS R gy — 5. IEEE K 5FPG . HbALc,
HOMA-IR, TGXLDL-CE ik, 5HDL-CEIEA
5%, BERIRERE RN A Z HEh . FRATTY
Tt —2 HF TR 2R Ese, IRIRE AU HL
Sk FERE LR RS A A= 2B, T B
VA I Iy A T R A AN T 2 T

ARAFERER, T2DMA& W TNF-aty 8 255 T
NBM-NGR41 % OW/OB-NGR41, LLOW/OB-T2DMZH
TNF-afi 5, [HET2DM& FZHP . NBM-NGRZ 5
OW/OB-NGRZH4H [A] TNF-022 5 oA 245 X, AR5
K B AR TNF-a/k 8 R, 2o
BUEAHT B, HOALCHE LI TNF-aff 37 A R 2,
X5 A A5y — 80, RBATNF-o 5 R
(IR EEY], PE— U T HERE R RO U 2 5
TT2DMI KRt e . AR R, IREKS
TNF-of2 8 E A, BXRh 6 S Y J5E R ] BB 2 AR B
F 5 9 E N T A B S PO A BAE R . EE R
B, (1) BEBCEAEADHIAE 412U R TNF-o . Xt
TNF-oXF LA ZUR AN RSO, | 2 e 4 2L i 5 R A
B, BRI (2) JRBCE TR B A0 e AR
JREIRANNL, ZE5E AR R SRR RERE (L A e A 0
(3) TNF-oi] IS D2 M e 2 L R Ay Bk i
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A BEZ i PR T RS R S S S A GRIE
T 1 R0 67 1] 984 7 FH S o

AWFFE B, WHRIE LT RBPAS T AHSC K 2
$E/RRBPANE £ 1] BE 2 th T 18 I BUAE Bk A 380, 5 il b
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