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Relationship of type 2 diabetes mellitus and nonalcoholic fatty liver disease
with adipocytokines
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[ Abstract] Objective To investigate the association of type 2 diabetes mellitus (T2DM) and nonalcoholic fatty liver disease
(NAFLD) with adipocytokines. Methods One hundred subjects from our medical examination center were included in the study.
The control group comprised 47 subjects(group A) and the NAFLD group comprised 53 subjects (group B). One hundred and forty
inpatients with T2DM were divided into two groups according to the abdominal ultrasound. Seventy-nine patients had T2DM(group C)
and 61 patients had T2DM and NAFLD (group D). All the participants were subjected to measurement of liver function, lipids, blood
glucose, insulin, C reactive protein (CRP), uric acid, adiponecin(APN) and tumor necrosis factor-o (TNF-a). Results The body mass,
body mass index (BMI), waist circumference, levels of lipids, insulin, HOMA-IR, transaminase and uric acid in group B were
significantly higher than those in group A(P < 0.01). B-cell function was significantly lower in group B than in group A(P < 0.01). The
levels of fasting insulin, cholesterol, triglycerides(TG), uric acid, alanine aminotransferase (ALT) and y-glutamyltransferase (GGT) in
group B were significantly higher than those in group C(P < 0.01). The body mass, waist circumference, levels of fasting insulin, TG,
HOMA-IR, ALT and GGT in group D were significantly higher than those in group C(P < 0.01). The blood pressure and levels of
HOMA-IR in group D were higher than those in group B(P < 0.01). The APN levels in group B, C and D were significantly lower (P
< 0.01), and TNF-a levels were significantly higher than those in group A(P < 0.01). The APN levels of group D were lower (P <

0.01), and TNF-a levels were higher than those in group B and C (P < 0.01). The logistic regression analysis showed that TG and

Y75 HHA: 2012-03-24; f&[E H#A: 2012-05-18
EE&WMB: VW%l DA RFPHL R E (2009C18 )
BRAESE: Fikik, Tel: 029-82323327, E-mail: wangsj_61@163.com



hiEZFLREHTRE 2012F73528H &£ 1135 & 78 ChinJ Mult Organ Dis Elderly, Vol.11, No.7, July 28, 2012 - 489 -

TNF-a were independent risk factors for NAFLD. The APN was negatively associated with HOMA-IR, TG, waist circumference,

TNF-0. And TNF-a was positively associated with fasting insulin, HOMA-IR, negatively associated with APN. Conclusions The

adipocytokines probably play a role in the pathophysiology of T2DM and NAFLD, and the restoration of the adipocytokines has some

clinical significance.
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K. HOMA-IR, JIFEE . MARERKF-RE ST A
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Hozs g i 2 KF o IRRTEE . b =l . I RER K
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T CH (P<0.01), DAARE . MR 2 HHE
ZKF-. Hih=m . HOMA-IR, ALT. GGT B3
T CH (P<0.01), Hiflf. HOMA-IR & T B 4H
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Table 1 General clinical characteristics of four groups (Xxzxs)

Ul A4 (n=47) BZH(n =53) C#4(n=79) D#H(n = 61)
() 51+9 45+ 11 61+ 13" 58 + 12"
PR 5 i (kg) 64+ 11 70 +10™ 709" 76 £ 97HAL
T FEl (cm) 79+9 93+12" 91+10™ 97 + 11744
IR R (kg/m?) 23.2+23 26.1+3.0" 25.1+2.8 26.6+3.1"
FBG(mmol/L) 43+0.6 54+14 8.1+357* 8.5+24""
2SR 2 (mU/L) 5.6 £2.4 11.0+6.0™ 6.7 + 4.4% 10.8 £+7.0744
JIH [# Fi (mmol/L) 43+0.6 51+1.0" 4.4 +1.3% 46+1.1
i =E5(mmol/L) 1.0+0.4 23+14" 1.4+0.8"% 2012744
W4 e (mmHg) 121+9 129 + 10 132 +16™ 136 + 16"
&7 5K K (mmHg) 75+6 79+6 80+ 11" 82 + 9™
HOMA-IR 11+05 28+22" 23+16" 4.1 +2.87HAL
TBIL(mmol/L) 11+3 147 12+6 137
DBIL(mmol/L) 35+1.1 41+22 41+2.1 43+2.4
IBIL(mmol/L) 7.9+22 9.9+51 7.4 +3.2% 8.4+48
ALT(mmol/L) 179 34 +14™ 21 +13" 28 + 19744
AST(mmol/L) 20+9 29+ 14" 28 + 10" 28+12"
ALP(mmol/L) 62+18 89 + 25™ 76 + 26" 81+ 29"
GGT(mmol/L) 19+9 36+17" 28 +18"# 36+ 24744
UA(mmol/L) 265 + 69 353+ 58" 293 + 90% 306 + 100"
LDL-C(mmol/L) 2007 28+1.0" 28+1.0" 31+23"
HDL-C(mmol/L) 1.93+0.22 1.41+0.31" 1.32+0.35 1.33+0.29"
HOMA-B 151.6 + 1.9 1249+1.8" 118.9+1.9™ 89.0 +2.37%

I FBG: #EJE MM, HOMA-IR: JEES ZALP 4 TBIL: SHZIEK; DBIL: HIEMA R, IBIL: MHEMLE,; ALT: WL 0, AST:
KRB A, ALP: BRIEBERRES, GGT: v -A &ML BRE; UA: MR, LDL-C: K% 3 g 25 (A B [E W, HDL-C: &5 %5 1 g 25 1 1B [
B, HOMA-B : B A RETFAl . A 4L: IEF XS IRAL; B 41: AEWDREMERG D 4 C 41: 2 TUBEIRAGAL; D 21 2 TOWE R & IE IR ORS Mg i
P4, 5 A4, B4l. C4l, D4, "P<0.05 "P<0.01; 5 B4, C4l. D4, P <005 *P<0.01, 5 CHIi, DY,**P<0.01

2.2 &4 APN. TNF-a & C-R B2 % & ( C reactive

protein, CRP) & 1bik

FK2HEREW, B4, C4. DAY A ML,
APN J/KFEZ T FF% (P <0.01), TNF-o /K2 7T+
i (P<0.01), B45 C4iffitk, APN /K-, TNF-a
K. CRP /K- E 2%, D45 B4, C4M
I, APN ZKETRREHBIE (P <0.01), TNF-a 7K
FFBE (P<0.01),

23 BARBEAIMRZELSBEBCHRYGERENL
FIGREN, B, CHEDHP, .otk

JERE . M FEThm . MBS SR . BRI R, R
RS B BT A4 (P<0.01), B45 C
M, RS REA2ZS (P<0.01), HoEiE
JEmF C4l (P<0.05), IMETHSE . MAGSH . i
OB C It ZE RIS I#E L (P>
0.05), D 4LMfiLfE . MiAg . kO B B 1% Ol B & i
FBHMCH (P<0.01), FOMEMRET CH
(P<0.05),

2.4 BEIBGIEEESH
PUARTE RS PG W AR R N AR 4, AR08 . I i



hiEZFLREHTRE 2012F7328H 1135 &£ 78 ChinJ Mult Organ Dis Elderly, Vol.11, No.7, July 28, 2012 - 491 -

HEEFR] . =S MG Ip . 25 ME IR B 2R . AR . Fh b =g
Weds s . &Pk . ALT . KA 2R 2§ (aspartate
aminotransferase, AST ) . APN. TNF-«a . CRP /E}
A A8 w17 logistic BRI , 558 B, Hh —Hg .
TNF-o Jy NAFLD B2 fER INR o BRE AL, &
Spearman #3¢40#1, APN 5 HOMA-IR . i = |
R, TNF-o 2HAHK, TNF-o 52K R K&
HOMA-IR B2 IEAHISC, 5 APN 2HAKK R,

F2 ZEAPNFITNF- o LbEg
Table 2 Comparison of APN and TNF-a between four groups

[M(Q25,Q15)]
TNF-a(ng/L)
548.65(162.82,1104.89)

A n APN(mg/L)
A4l 47 365.63 (164.51,470.85)
B4l 53 128.98(29.67,386.48) "  967.39(276.47,1601.92) *
C#4l 79 133.87(32.22,397.00) ™  982.90(291.23,1624.87) ™
D4l 61 86.32(28.59,331.89) %" 1388.66(500.56,2408.55) "
FE: APN: JBHEZE; TNF- o BRIRSEE F- o o A 410 TEH X R4 B
A AEPPREYERR AL, C41: 2 RUBRIRIRAL; D 41: 2 BIBEIRIG &0
KRB T4l 5 A4E, B4, C4l. D4, "P<00l; 5B4]
H#s, C 4. D4, *P<0.055 C 41Lt4:, D 41, “P <0.05

3 i

Bl NATTAE 6 7K1 A 38 s A A 16 7 R U
NEREARE . BEAE IS ZELAOCH NAFLD & AW
BT, S AR, NAFLD H 25 1001 45 i 4 4
Admas 25X} 420 B4t X #fi2) NAFLD & # Fifi1)i 7.6
R, 453 6 (12.6%) BFEIET:, BIETHKE

T T, SRR T IR A T bR (15 3],
28% ), L0 (13 1], 25% ) ARG (7 49, 13% ) .
Wk A BERT E A AL i 5 BB, R 2 Bi3E
TR, Pt NAFLD F3#5 & A= sl Fikok # fii 4k e H
A OGO ML A5 G B B P S e s . b, Bl
o 91 ] (22% ) KAKEBRGE, 96 1] (23% ) A4 i
MRZEHL, 94 ] (22% ) KAwim s, XEEREEEL
JosE i — A NAFLD 3% 50 19 & AR T A o
¢8R, NAFLD 0 HERE . HOMR-IR, i f&
Fh . MAESE . OB R L RO Y R
BEBTIESEXEA (P<0.01) , HAOMIER.
HOMR-IR . IfiFEF & . MAE & . Soeho B 1
L5 2 BUBEPRAGATC B 2, T 2 BB RE G
I NAFLD 41 HOMR-IR, &I 3 AL . a0 il
Wt B =T NAFLD 418 2 RUBERG4, A5
PN i 2 B RS & 9 NAFLD & 35 3™
H, — 5, 2 B R A HETH 2535 209 NAFLD
FIE SR, 55— 5 i, NAFLD ] i ik 5 Z 4t
e M By 2R IMURE 5 ORI o R, R R R R IR
W, —HBERTRE N — MR ARG R, XAl
A HA A A R ORI IR oL R B
R, ORI G Shi b, Rg i
AN ZrE . A5 B8, NAFLD 41 &G 4E IR R T
2 RUBHPRIN AL K 2 RUBEIRI% A I NAFLD 41 (P<
0.01), i 2 BUBEIRIN A I NAFLD 4 & k41 T
2 RUBEPRIR AL, (A2 RG24 L.
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Table 3 Patients condition of metabolic syndromes and coronary heart disease in four groups [n(%)]
=] A 4] (n=47) B 41 (n=53) C 4{(n=79) D #{(n=61)
W14z (n/n) 23/24 28/25 43/36 32/29
RO R [n(%)] 13(27.61) 40(76.92) ™ 48(60.75) ™* 48(78.68) "4~

I EF+ 5 [n(%)] 5(10.64)
LG 5% [n(%)] 6(12.77)
BRI 5 [n(%)] 0(0.00)
L6 [N(%)] 1(2.13)

16(30.19) ™
38(73.07) ™

7(13.46) ™
12(20.63) ™

26(32.91) ™
60(75.94) ™
79(100.00) "#
19(24.05) ™

29(47.54) AL

55(90.16) AL
61(100.00)

22(36.04) AL

He AL LR B 41 AWK RS I ATAL; C 4 2 BURE SRR A, D 4 2 B IRIN SRS TEIE M T4 . 5 A4l b, B4l . C 4l
D4, "P<0.01, 5 B4, C4l. D4, *P<0.05 *P<0.01, 5 C4E, D4, *“P<0.01

APN 2B AHUR . Brah kol HE a4k 4E F 09 s i
MR T, PRAMRE R K sy Sge R, ARk R
H APN mRNA 2535 F1 APN Zr i, 1 APN S A] 55
AR, EE R AR [ A I S i s 4 Y
TNF- o ik THE o TENG 202U AT BEAE ALV &5 5 i
PR T e B B L I 200 B 53 0 TNF- oo, 2B L
FALRIEL, PRAETEMERR, MR AR A W R
FLOA 5 A 4 M BB e 1R B R R TR S
RIGIBRE IS5 T okl FEfb iy k4. Belidl

SURBS ZEAMEZSNAS Y, WS IR
KA 2 FUEPRAE & NAFLD B BELRE . ASHF5E 4
WESE T, NAFLD 20 APN /K2 FRER, TNF-a /K
TR, JEHS 2 BRUBEIRAEARRL, 1 2 BRI
%A NAFLD 41 APN 7K V-4 NAFLD 415 2 7fk
PRIGLLEAL, TNF- o K PRI PI T R o ASHF ST i
75, H M = K TNF- o J& NAFLD fé g <7 fa f6 [ &
M H TNF-oa 53R E %R . HOMA-IR 2 IEASE,

5 APN £ 7456, APN 5 HOMA-IR, H il =Hs .
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