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ABSTRACT Objective: To investigate the correlation between total adiponectin (total APN) and high-molecular-weight adiponectin
(HMW APN) with nonalcoholic fatty liver disease (NAFLD). Methods: A total of 50 healthy males and 50 male patients with NAFLD
were included in the study. Their clinical biochemical characteristics were measured and collected. Total adiponectin, branched chain
amino acid (BCAAs) and soluble receptor for advanced glycation end product (sRAGE) were measured by ELISA. The variation of
high-molecular-weight, medium-molecular-weight and low-molecular-weight adiponectin levels were determined by Western blot in
NAFLD patients. Then, the correlation among the characteristics was further analyzed. Results: When compared with healthy subjects in
control group, significantly decreased levels of total adiponectin and three adiponectin isoforms were found in NAFLD patients. In
NAFLD patients, height (R=-0.270, P=0.032) and N-epsilon carboxymethyl lysine (CML) (R=-0.259, P=0.040) were significantly nega-
tively correlated with total adiponectin, HMW adiponectin was significantly positively associated with fasting plasma glucose (FPG)
(R=0.350, P=0.016), and negatively associated with ALT (R=-0.321, P=0.029) and AST (R=-0.295, P=0.045) respectively. Conclusions:
The levels of total adiponectin and three adiponectin isoforms are in significantly negative correlation with NAFLD.

Key words: Nonalcoholic fatty liver disease (NAFLD); High-molecular-weight adiponectin (HMW APN); Medium-molecu-
lar-weight adiponectin (MMW APN); Low-molecular-weight adiponectin (LMW APN)

Chinese Library Classification(CLC): R-33; R575.5 Document code: A

Article ID: 1673-6273(2020)03-428-06

Hll

TS % S AEAL TR AL A A T A% s NAFLD [ RRE 2 Tk
Al RE Wi Bz 5 %6 J G PRI FRRAE o SR 10 28 1, A5l eI At
AR RS 4 A5 107 5 T % (nonalcoholic fatty liver disease,  JFRARAE, I HLIGHR U A9 HLABAR i RS, SiA T4 M 25
NAFLD)YZE T — R A ML IR DA MR RS B T 7R 23k NAFLD SRSk 10422, Kol 563 19 & R 45 3]
e == :@éﬂﬁ%ﬂ%ﬁ/&ﬁﬁ?{ﬁ%ﬁ' 135 F (2016SF-034) ; BG4 5 S BF A T — M B - 1143 & 4T (2018SF-153);
FR AP AR T ERF R AT H (81500272); F % A AR R4 5 H(81670229,81570210)
YEZ A {%%ffﬁei(l‘)%-), 5 OARRE, F IS , B3 : 18392397551, E-mail ; 1586280894@qq.com
A ETVEH EE 5B 1t Y1, E-mail : maomao_snnu@163.com;
BEd 2 18+, FIGEET , E-mail : michealo@qq.com, Hi 3 : 17792398286
(k& H#1:2019-05-23 4552 H #1:2019-06-17)




PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol20 NO.3 FEB.2020 - 429 .

k7 23.7 %HI24.1 %W SFINL K 25 %1, SEAERRFIEIN R 55
NAFLD {3 BRIE R i (L2 R A1, 0 S5 IR A AE i 291K
Bt AEMA LV AR 2R AN AR B P A D REZE LA SR o

K 1 % (adiponectin, APN) & i i [ 41 fd 43 105 1 — i 41
P, HLA R 224 ASSETRAG AL, 43 F 129 30kDa, REXE
PRI P LA = ROR R S A SE R A WY AR, 20 31k )R
SRR B A3 F AR IK R (29 65kDa), 7 AR LAY 43
FRAFEKER (2 150kDa), 12-18 Z RN 11 &40 T EAREE R
(KT 280kDa)e", fEEXZ W] LITE NAFLD A9 % J& o A 48 A3 1E
L IR PRk P gefbH 702, ARTiFsE &
FHAREER BRI DL AR T AR IR KT 5 SR B 1
oA SR DRI B 5 R AT bR Sl e AR 25 A F S
FRAEAEAHSEHED, G WFSE B NAFLD f % ARERIIEHEZ K
SEREAR, I LI I B B KB A NAFLD )2 37 i i P
R, SF T BN 2 AU B NAFLD B35 A
8 LY =5 43 B IR IR KT L AR, SR, AN [ AR I 3R 0
RITE NAFLD HhUR 512 BRVE FTIAMBR R B . A5 B 7EIR
T} NAFLD 3 rf = i 75 IR 196 22 W B AR (LR 1E K% 1 v 6 g
BRE o U IRICR 5 A R R (AR FR I E R

1 AR5 07

L1 —f 3

HELEAAN T VUt PR A HREAS A U 52 i LA B AGL A 1Y
50 44 3 PR ARE(4F 0% 42.53+ 7.98 )y % IRAL A 50 44
Y1k NAFLD B (4Fik 43.3+ 6.1 S WML, A 3Zik#
P2 MBCRAE A AR kG A . NAFLD JBREFT S LU A
PR Tk ARG 30-70 % 5 BREEARIIRSTERR VI 5 JOHE DRI |
MU SR B RS A RSO s . HEBRBRIE : 32
T SR R T B4 e L 5 #9507 BT S A () N U
TG N A RSN B A B TN, TR PR AT
i s HATA] B BUI 1, FFIR WA PR ST 2T 4L A A
1.2 ik
12,1 £ FRLE 7EE8E 8-12 h 5, FlBGE bk i B , a5
SrESMUEREM T AR RAFAE EP A5, T -80 Crevifii. 12
AR & AT (AR AL (R & D systems, USA), 5k ELISA

X RFRESE SR i 20 ) I B 2% RV PR e BB S Ak 2R
7= 1A (soluble receptor for advanced glycation end product,
SRAGE) & I L R \ SCHE & LR . a4 A sl AR Ak A BT
(Beckman AUA480) 5 HoAh A= fhAghr , 1 A5 T [ e | s 2 5 g 2
P AR T, AP 22 B Al 2 1 R T e vl = 2 I b R A
TR IR Bl N AR I OB . LA A AL Aahmir U 2 4
MV RAE S 48 h N5E,
122 G ELTMBEBCE S B 76 SDS- RN BEIGEER
HIKJT . SR Western blot XFARME R 2 RIKIEAT /00T, KRG RE
10 A5 9 L7 B R Z AR A 5 ARSI S 700 (9 5% Laemmli 28 pp
IR A . #£ 4 %-15 %ArdETH 10 FLEEHE(Bio-Rad, USA)H il
A 15 pL BRI IRk . FHARTRET 4 Z BE(PALL, USA)XTFE
EIEAT RPN ST . RN //INERL Acrp30 / IR R B vE L
f& (R&D Systems, USA) FLEHT A B 1gG HUR i 4 £k 1) il
(Santa Cruz Biotechnology, USA)i# 4725 [ o ER 328 462 i , - H
ECL-Plus k2% % i 7] & (Amersham Bioscience, USA)LA M U-
VP Bio-Imaging Systems {4, 5% /1] Vision Works LS SR8 143
BT XoF ELR 4% BE ST 3T o
L3 GitZE SR

SR HH SPSS 22.0 GEit R (%] SL g B HE AT et 40 W, 3%
A B A (xt SEM)ZETR , K A Student's t K656 1847 9 20 [7] -1
EAY LRSS Pearson AH G 28 BUK: 90 45 2 B840 O AH G AE , LA
P<0.05 NZEFH GRS,

2 &R

2.1 WA—MRIRREHERLLEL

W 1R, 5 AR DEEC Y fd B X R 2H 32 38 A T
NAFLD f83# 19—l PR-5 AR AR R G A B BT F 4
Wi T VBT K I SEBEREEIR R TP SRR 25 U LS I
P =G PR R £ A [ W 24 8 25 T (P<0.01).
SR, NAFLD f8 5 n] ¥ 1k WU H R AL 2K 7 1) 52 14 (sSRAGE)
TR (P<0.05) IR IR 3 /K- (P<0.01) 5 % I 2H 32105 AH L 1 2%
FEf. MZLAFME B RA RAIRE I o N AR SE
it L Ae 4 JC W] fk 22 57(P>0.05) .

*® 1 WA RIGRIFAER LB (2 SEM)
Table 1 Comparison of the general characteristics between two groups(xx SEM)

Characteristics Control Group(n=50) NAFLD Group(n=50) P value
Age (year) 42.53+ 7.98 43.00+ 6.10 0.7057
Height (m) 1.73+ 0.06 1.74% 0.06 0.3390
Weight (Kg) 68.79+ 8.29 79.08+ 8.06 <0.0001
BMI (kg/m?) 23.00+ 2.28 26.19+ 2.29 <0.0001
SBP (mmHg) 110.40+ 12.23 117.06+ 12.63 0.0024
DBP (mmHg) 72.10+ 9.38 76.78% 9.39 0.0048
AST (IU/L) 21.47+ 7.73 22.28+ 5.68 0.4963
ALT (IU/L) 22.30+ 10.14 2443+ 9.37 0.2122
Total APN (ug/mL) 5.85+ 3.74 4.26% 2.71 0.0062
BCAA (pmol/L) 524.07+ 101.78 672.51% 86.30 <0.0001
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CML (pg/mL) 63.28% 24.78
sRAGE (pg/mL) 996.41% 440.85
FPG (mmol/mL) 4.70+ 0.39
T.cho. (mmol/L) 4.10+ 0.67
TG (mmol/mL) 1.15+ 0.41
LDL (mmol/mL) 1.59+ 0.49
HDL (mmol/mL) 1.30+ 0.23

78.42+ 30.53 0.0020
844.04+ 348.14 0.0299
5.01% 0.54 0.0002
4.71% 0.78 <0.0001
1.62+ 0.67 <0.0001
1.83+ 0.51 0.0065
1.39+ 0.28 0.0441

EHHE 2 SEMRCR,

NAFLD: nonalcoholic fatty liver disease; BMI: Body Mass Index; SBP: systolic blood pressure; DBP: Diastole pressure; AST: aspartate aminotransferase;

ALT: alanine aminotransferase; APN: Adiponectin; CML: N-epsilon carboxymethyllysine; BCAA: branched chain amino acid; sSRAGE: soluble receptor

for advanced glycation end product; FPG: fasting plasma glucose; T. cho: total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein; LDL:

low-density lipoprotein.
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Fig.l Representative photograph of different adiponectin isoforms'

expression via western blot assay in control and NAFLD groups
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Fig.2 The corresponding statistical analysis of relative expression of
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different adiponectin isoforms in control and NAFLD groups
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Table 2 Correlation of the factors associated with plasma total adiponectin levels(xt SEM)

Control Group(n=50)

NAFLD Group(n=50)

Characteristics® R(P value) R(P value)
Age (year) 0.243(p=0.042) -0.045(p=0.724)
Height (m) -0.102(p=0.401) -0.270(p=0.032)

Weight (Kg) -0.107(p=0.379) -0.127(p=0.323)
BMI (kg/m?) -0.055(p=0.654) -0.143(p=0.262)
SBP (mmHg) 0.231(p=0.054) 0.064(p=0.618)

DBP (mmHg) 0.175(p=0.148)
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AST (IU/L)
ALT (IU/L)
BCAA (wmol/L)
CML (pg/mL)
SRAGE (pg/mL)

FPG (mmol/mL)

T.cho. (mmol/mL)

TG (mmol/mL)
LDL (mmol/mL)

HDL (mmol/mL)

-0.114(p=0.346)
0.035(p=0.773)
0.035(p=0.829)
-0.175(p=0.148)
0.104(p=0.390)
-0.006(p=0.963)
0.079(p=0.517)
-0.250(p=0.037)
-0.264(p=0.027)

0.046(p=0.707)

-0.059(p=0.645)
-0.094(p=0.465)
-0.170(p=0.195)

-0.259(p=0.040)

0.022(p=0.862)

-0.082(p=0.520)

0.133(p=0.300)

-0.064(p=0.618)

0.036(p=0.778)

0.114(p=0.375)

¥ :a @ IT Pearson fHXMIGEIE S BCAAs #1TILEL

Note: a data was compared with the BCAAs via Pearson correlation.

*®3 MESHFEEBFEKTFEEXERERXERE SEM)
Table 3 Correlation of the factors associated with plasma HMW adiponectin levels(xx SEM)

Characteristics® Control Group(n=50) NAFLD Group(n=50)
R(P value) R(P value)

Age (year) 0.020(p=0.912) 0.122(p=0.412)
Height (m) -0.027(p=0.878) -0.137(p=0.358)
Weight (Kg) 0.311(p=0.074) -0.002(p=0.990)
BMI (kg/m?) 0.430(p=0.011) 0.114(p=0.446)
SBP (mmHg) 0.244(p=0.165) 0.187(p=0.208)
DBP (mmHg) 0.370(p=0.031) 0.179(p=0.228)
AST (IU/L) -0.188(p=0.287) -0.295(p=0.045)
ALT (IU/L) 0.136(p=0.444) -0.321(p=0.029)
BCAA (pmol/L) 0.167(p=0.345) -0.223(p=0.132)
CML (pg/mL) 0.176(p=0.320) 0.015(p=0.923)
sRAGE (pg/mL) 0.103(p=0.563) -0.033(p=0.827)
FPG (mmol/mL) -0.068(p=0.703) 0.350(p=0.016)

T.cho. (mmol/mL)

TG(mmol/mL)
LDL (mmol/mL)

HDL(mmol/mL)

-0.231(p=0.188)
-0.028(p=0.875)
-0.184(p=0.298)

-0.161(p=0.363)

0.050(p=0.739)

-0.179(p=0.229)

-0.0033(p=0.823)

0.000(p=0.998)

£ :a 183 Pearson 13X MEFEIES BCAAs #1TEEE,

Note: a data was compared with the BCAAs via Pearson correlation.
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