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The level of TNF-a, IL-6, 25-(OH)D, in abdominal obese men
with normal glucose tolerance and its correlation
with insulin resistance

Cui-juan Wang, Qiang Lu, Fu-zai Yin, Yi-ming Tian, Rui Wang
(Department of Endocrinology, The First Hospital of Qinhuangdao, Qinhuangdao, Hebei 066000, China)

Abstract: Objective To investigate the level of TNF-a, IL-6, 25-(OH)D; and its relationship with insulin
resistance in abdominal obese men with normal glucose tolerance. Methods This case-control study included 52
abdominal obese men (waist circumference > 90 ¢cm) and 49 non-abdominal obese men (waist circumference < 90
cm) with normal glucose tolerance. TNF-a, IL-6, CRP, total bilirubin (TBIL), indirect bilirubin (IBIL), direct bilirubin
(DBIL), bile acid (BA) and 25-(OH)D, were measured. Besides, the risk factors of insulin resistance were analyzed
with multiple linear regression. Results Compared with the control group, the levels of waist circumference (WC),
body mass index (BMI), diastolic blood pressure (DBP), systolic blood pressure (SBP), triglyceride (TG), fasting
insulin (FINS), TNF-a, IL-6, CRP, BA, and HOMA-IR increased in abdominal obese group (P < 0.05), while
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TBIL, DBIL, high density lipoprotein (HDL), and 25-(OH)D, decreased in abdominal obese group (P < 0.05). BMI
(r =0.424), WC (r =0.421), DBP (r =0.416) and HOMA-IR (r =0.456) showed a positive correlation with TNF-a
(P <0.05). However, DBIL (r =-0.474) and 25-(OH)D; (r =-0.483) were negatively correlated with TNF-a (P < 0.05).
BMI (r =0.400), WC (r =0.436) and HOMA-IR (r =0.559) showed a positive correlation with IL-6 (P < 0.05), whereas
DBIL (r =-0.432) and 25-(OH)D, (r =-0.452) were negatively correlated with IL-6 (P < 0.05). The level of 25-(OH)D,
[b=-0.183, (95% CI: -0.345, -0.021)] was the protective factor of HOMA-IR, while IL-6 [b =0.329, (95% CI: 0.175,

0.483)] was the risk factor of HOMA-IR. Conclusions Abdominal obese men with normal glucose tolerance develop

dyslipidemia, abnormal blood pressure, insulin resistance, decreased vitamin D and enhanced chronic inflammatory

responses, in which enhanced chronic inflammatory responses and vitamin D may play an important role in insulin

resistance.
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( type 2 diabetes mellitus, T2DM ). EEZEHHT (insulin
resistance, IR ). AEPE KO MU 900 55 C B W 0N A &
— B VEARE SRS T PRI, AR DS
JERE . T2DM KA B RAEIRAS B OIARSE ™, IHLLR
AN LA A R, or M IRHEARZIER (IBIL)
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1 #FERSAEE®

— B
BEALIEHL 2017 45 11 H—20184F 2 HAEZR 2 5
T8 — B B AR I T 2 1E 5 20 ~ 40 % B A5
X5, BRI EIER « 25 B (FPG) <5.6 mmol/L,
HRBEJG 2 h it (2 hPG ) <7.8 mmol/L, LAJEH =
90 em A RINE S WARAE ", 43 R i AIE 55 1 52 19
CHataiI2H ), IEEFR] T 3 531k 49 151 ( XFHRZH ). HERRARUE
SR FE A 2 W i a0 HE 5 8 00008 PR v O PR 1T 9
L B . IEE, AR, 1B
WS, 5 I AT RE S B A QI A B B E A I AT
farn REsZ M 4L 2 D AR 258 (andi A= R sl
FAh el B B ER S ).
1.2 Fi&

ZIRHEEME S ~ 10 h il it By IRE . i E
(SBP) FI&FskE (DBP), W Zid 5 IIF RS 4% 1)

1.1

P DR AR EROR 5 A 7 iR B R & 11
REFEEL (BMI), BMI={AH (kg) / & (m’), 25
JERAMAGIN FPG 25 IR 2R (FINS ) HIl =EE (TG ).
JHERE (TC). =% AR A (HDL), k% EAREH
(LDL), B lHZL 2 (TBIL ), IBIL, DBIL, JHITHZ (BA ),
PR IRFEIN T — o (TNF- o ) AN Z -6 (1L-6),
C WA (CRP) 4. SR IR f i W Bl el o
25— (OH) D,o Zik# 5 min K 300 ml & 75 g Jo/K
ABEROREK, 2 hPG. RIS ZIE MR
( HOMA-IR ), HOMA-IR=( FPG x FINS ) /22.5.
1.3 #FitFEFHE

BES>HTR F SPSS 19.0 eitdh . 1EA0 6 1Y
THETERIAIE + FRifE2E(x £5 BN, HREH ¢ K556
JEIEA S BT GOR A AL RO DY 2357 28 (M (P,
P )] o , LB HBR ARG ; AH O/ HT H Pearson 145
SR N 2R 2 70 E 4047, P <0.05 W22 R A58

AR
&R

— AR
WiZH TC. LDL. IBIL. FPG. 2 hPG H#E, 28t ¥ ,
ERIGFE L (P >0.05) ; PLIER . BMI, SBP,
DBP. TG. HDL, TBIL. DBIL., BA. CRP. FINS,
TNF-« , IL-6, HOMA-IR, 25- (OH) D, [lb:, %%
At E L (P <0.05); IEHEA IR, BMI, SBP,
DBP. TG. BA. CRP, FINS, TNF-« . IL-6, HOMA-
IR %% (P <0.05), HDL, TBIL, DBIL, 25- (OH) D,
B, WAk 1.
22 TNF-o. IL-6 5&iEiRAYHEXME

TNF-« 5 BMI, JER. DBP, HOMA-IR & 1FEAH
K P <0.05),5 DBIL.25-( OH D, £ (P <0.05 ).
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payiise) 52 83.23 +2.04 22.65+1.82 112.85+£9.23 77.80 £5.40  1.12 (0.79, 1.92) 4.37+0.64 1.40 £ 0.25
AEfE2H 49 99.41 £3.16 29.44 £3.36 132.43 £ 10.52 84.49+6.75 2.14 (1.44, 435) 4.67+0.53 1.11+0.18
tZ 14 -8.635 -6.637 -4.220 -2.641 -2.863 -0.695 4.200
PiE 0.000 0.000 0.000 0.006 0.004 0.502 0.000

papiiE) 2.10+0.78 12.62 +4.80 4.40 £ 1.26 9.52+4.30 2.64+1.32 0.51 +0.20 4.58 £0.51
REJEZH 2.30+0.72 9.74 £ 5.46 291+0.72 7.78 £3.76 4.34 +£2.60 1.28 £0.62 4.71 £0.52
t/Z {8 -0.791 -2.740 -4.102 -1.909 -4.230 -4.430 -1.124
PiE 0.358 0.004 0.000 0.077 0.000 0.000 0.310

R ZH 4.85+1.32 4.36 +0.33 3.55+1.05 8.15+1.34 0.68 (0.14, 1.48) 39.41 £8.43
NESE2H 5.16+1.44 13.55+3.51 5.09 +0.67 14.65+£2.45 237 (1.35, 3.52) 33.67 £ 6.05
1z AH -1.286 -4.504 3.841 -4.582 -3.895 3.089
P{H 0.212 0.000 0.000 0.000 0.000 0.002

IL-6 5 BMI, [, HOMA-IR 2IEA (P <0.05),  CRP, TNF-« ., IL-6, 25- (OH) D, W AAS R, #HT

5 DBIL, 25- (OH) D, & i Al 3¢ (P<0.05), W ZHNRRXZLLMEIFHH (o =005, o ,=0.10),

*2, 45 9L 58 7R 25— (OH) D,[b'=-0.183 (95% CI : —0.345,

2.3 |IRMIZImEZE -0.021) |J& IR A HEE, 1L-6[b'=0.329 (95% CI :
Pl HOMA-IR 4 [A 4% &, BMI, [# [#. DBIL,  0.175, 0.483) | J& IR MfGf R & L3k 3.

F2 TNF-o. IL-6 5&IEHRAIEXNME

TNF- o
rff 0.424 0.421 -0.230 -0.347 0.372 -0.287 0.416 -0.235
PE 0.002 0.005 0.170 0.076 0.062 0.131 0.014 0.164
1L-6
rfA 0.400 0.436 0.288 0.343 -0.346 0.162 0.303 0.259
P{A 0.032 0.000 0.128 0.091 0.079 0.326 0.106 0.155
TNF-a
rff -0.073 -0.474 0.054 0.365 -0.220 -0.483 0.456
PE 0.802 0.000 0.865 0.068 0.188 0.000 0.000
1L-6
rfi 0.212 -0.432 0.275 0.371 -0.218 -0.452 0.559
P{A 0.242 0.000 0.142 0.061 0.195 0.000 0.000
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95% CI
Ak b' S, b tfH PE
TR R
25- (OH) D, -0.183 0.078 -0.365 2447 0.012 0345 -0.021
116 0.329 0.074 0.691 2350 0.029 0.175 0.483
3 itig PR VL JEARE B i RS R I P A LA S
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Yoz AR AL, SRS R SHAZIRG G, BRI
EPRE ISR 4 KO, WIS RFE S Sk,
JI I 200 B 20 WA TL—6 S5 A . IR B TR A2 1A ¢,
1L-6 3l 3 Ja /D NR M A b e i Az 4k B gL, F A
WA IE RN 4 MRS R ZRRYRBFERSAS
IR CRP W] D SRl S IR AILAA S RE 343 ' e I il
TNF- o | IL-6 . CRP 34 7] L S WRAILAA A9 08 1 RS AR S
ARHIF T 25 R, T R 1E A0 I FRAE k5 1 SBP
DBP. TG, BA. FINS, HOMA-IR, TNF-«a . IL-6,
CRP Fh, HDL NFE, UERHRE BRI 55 4 R ol 7 il
IEFMELT, e IR EL AU S5 5 R
SEFEBRTE i, UL BB O B KOs bR g KU
BILAAR b F 18P 5 i 7 38 SR A5 o BA Ay Ay I
R4, HZ R CEE X 21k, G BAMBKZ
A, S 52RMEE G, FERAR G th A 5
BAVEH . BA W LA R WL 530 B A AR A
ARMFFTEE R, BEI L F IO BA B, Ul
A IE 6 B, i s A B M B T e
A AFTEAN R A I D RE B, it o 17 0
JEA e REWECM TR . ST B, 1L-6
5 BMI, JEFEl, HOMA-IR S£1EASE, 5 DBIL, 25-(OH) D,
B, TNF-a 5 BMI, [ . DBP., HOMA-IR
BIEFSE, 5 DBIL, 25-(OH) D, 2HAHXK, BLEHL

Y142 D DBIL KK IR A A, WERE 20L& i
JE S A ALANE M R AES, 48422 D, DBIL 1]
REM RSP A AE SO, HL DBIL K 4E2E E D K TR
AT BE SRR IS M SAE I W 35 B SMPE S A b . 20T
BT R s, 25-(OH) D, & IR B3
£, 1L-6 & IR el N, UiRHZEM i 1 F 5 1 A
HEpEE PR, 4R R D KRR RS R0 K
FHE T REE FBUIR MEZHE,

HErE 2K D A A A A R 5 3R 0 W S R
NSRRI S VAR L 7 ) i (T = 2 /O O S G 2
IR CRZY], M H%ER DR S5ENRIEREED)
G, gt D REI BRI CRP K.
5% 2 W B R HOMA-TR™ ™, JHZT 2 32 2 43 A TBIL
K DBIL, HArFo58 b &4 i 350 0V 5 B A
HEERMER, LR SR Tl ERR A A H 3L,
A Gz A AR IR, E TSR LA (1) 02 1 R S
g ", i H DBIL 5 HAWE A IRLL R AL, B
HWAFEE, BRMAZEASIERIER ", TE
FeWFFE LI, A FE LR DBIL SR N B AP A AL
FIFHLRE T, BefE IR E LSS A A, fRIPHL
TR Z AR RS R AEG ™ ABIFSE AT A
25-(OH) Dy, DBIL /KPR TXfHEZH, H 5 TNF-« |
IL-6 R HAHK, /R4 D, DBIL /K T FEAY
SR et 1F R R AL PR S A B M SE S N Y fes
K2, 1 H AT e R R e S S s R EL . 55
Gh, ARWFFREE RABUESE 25- (OH) D, /KFE RS2 IR
WEZER R, Wik, ZEEMENgEAER D g
PR RIE R 25 IR B & A, BARPLE
Tt — T

25 LR, IR IE R (R R 5 ) A A
JEEARLI M4 . IR, 4E4E% D & DBIL KF TR,
PRSP SAE K158, 4E4: 2 D K R AL
PRS0 S I BT T A SR IR M BRI, R, IR
TAE T E BUAT B SR, AR OB KO 1
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