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Expression and significance of adiponectin,resistin and Apelin

in hepatocyte steatosis
Huo Qing,Gu Sai
(Department of Gastroenterology ,the First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To explore the expression and significance of adipocytokines adiponectin,resistin and Apelin in hepatocyte
steatosis induced by oleic acid. Methods : Routinely cultured human LO2 cells were used as controls; 102 cells were induced by oleic
acid for 24,48 ,72 h respectively to establish nonalcoholic hepatocyte steatosis models (model groups). Lipid droplets in cells were
observed by oil red staining and the levels of triglyceride were measured with analyzed kit. The expressions of mRNA and protein of
adiponectin, resietin and Apelin were measured by qPCR and Western blot. Results : Oil red O staining showed that hepatocyte steato—
sis occurred at 24 h after LO2 cells being treated with oleic acid and hepatocyte steatosis increased greatly at 72 h. Triglyceride in hep—
atocytes of model groups also increased compared with that of control group. In model groups,the expression levels of adiponctin mRNA
and protein decreased at 24 h and declined remarkably at 72 h,compared with those of control groups. The expression levels of resistin
mRNA increased at 24 h and elevated remarkably at 72 h in model groups,compared with those in control group. The expression levels
of resistin protein increased at 48 h and elevated remarkably at 72 h in model groups,compared with those in control group. The ex—
pression levels of Apelin mRNA and protein increased at 24 h and elevated remarkably at 72 h in model groups,compared with those
in control group. Conclusion : The expressions of adiponectin are down-regulated while those of resistin and Apelin are up-regulated

in hepatocyte steatosis model,indicating the regulation of adipocytokines. Adiponectin resistin and Apelin may be jointly involved in

hepatocyte steatosis.
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TG A BN 3R & KA ERBEGR I ; LA |
R AL E BT Apelin —$¢ BT GAPDH A4
M JE [ Santa Cruz 2w, B S ALY R IC A St 1L =
FEHR LS R U B A PSR AE 2R ROk
IR E W T 26 [ Pierce A H], HA b2 [ 7= 43 Hr 4l
L
1.2 IFompe3E ik B tn R A oG 3% 5
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1.5 B§3FE AR E A Apelin mRNA & ik

WAL 4R Y, $4 I8 TaKaRa 23 7] RNAiso plus 2457 150 B 42
HUS RNA, 206652 B RNA VR BE  BEAR Asgg d Ao
TE 1.8~2.0 Z ], 5 RNA GEREF U1 g, #2f Toyobo 23 7]
Rever Tra Ace—a—idi % i &b FH B lC & S DB AK &R |, JeTE
42 CJE 5 min KR RNA R LR 2H DNA 9K f5 4 it
DI 461 (42 °C 10 min 30 °C 20 min, 99 °C 5 min)WifE 554
AUAFE) 20 wl cDNA R, R IERIHEOGE i PCR R4 241
T IEEE R AT R A Apelin F: [ A mRNA K, %18
SYBR® Green Realtime PCR Master Mix (Toyobo ) 15 1 - i &
SRR B 20 wl BN R R L EE SYBR® Green Real—
time PCR Master Mix(2x)i5f) 10 wl, [ N5k Bk (10
umol/) 4% 0.5 wl Wik% I 15 cDNA A 2l K 7&K
7 wl, ZEH PCR 51492% H Primer Premier 5.0 X411, % T
AT AW ARG, 5T LR 1, PCR SN TE ST
YO RE Ik PCR Kl 248 (CFX 96, Bio—Rad, USA) 1 iE4T, BT
A IR 3 AN AL, FAEFR AR 195 CHUETE 10 5
95 °C 10 5,60 °C 30 s, HEISLAF T 40 NMEFF ;65 C~95 C
5 s JH 0.5 CHUEEZOLNE Sl & itihz, LI GAPDH
FER N Z: ) B CFX96 Manager #1750 70 #T o

%1 Real-time PCR3|#1%
Tab.1 Primer sequences of real-time PCR

FEH e/
5141751
HFR B (bp)
iE X 5°-GAAGGGTGAGAAAGGAGATCC-3"
MR E 148

5" -TGAGCGGTATACATAGGCACC-3’

. IF3 5 -ATCCAGGAGGTCGCCGGCTCC-3
EiIS/ . 107
JZ X 5" ~AAGCCTCGGGGGCAAGTAGCC-3"

el iFE X 5'-GGCTGGAAGACGGCAATGTCC-3’ o
elin
P J2 X 5’ =ATTTCCTCCGACCTCCCTGCC-3"

IF ¥ 5’ ~ATCAGCAATGCCTCCTGCACC-3"
GAPDH 99
J% X 5" ~ATGGACTGTGGTCATGAGTCC-3"

1.6 F§FEE I F A Apelin B & F ik

A A A B 20 AR B S 3R AL 3R 2 T T4 I R
L 2% M (phosphate buffer saline, PBS) 1B 3 ¥k, W 24k 4%
BRI EINA 200 wl RIPA ZY#7 1 2 wl PMSF,
SRR S (S 51 B S A SRR , B T UK Ao 24w
30 min, BIEAMZYHYIZE 1.5 ml B0 F 4 °C12 000 t/min
B0 15 min, BUETFRAAE T-80 C& A BCA ILEAE RS
AT SDS-PAGE SERGHATHLIK AT, 585 30 V 0 R i% it
&% % PVDF fit, BB 5%k & L~ #2 R A 2 h
JEIALLEHT BRI ZE (1:200) BB AHGHIZE (1:200) i
A Apelin(1:200)—$t 4°CHF & 17K, TBST PR 3 ¥, 10 min/
Y AR I E A AR IC I iR R E 1 h, TBSTUE
JIE 3 ¥k, 10 min/AR , )i ECL k4, W32 AR A Quantity

One FRA MUAG B e F 53 T 45 Sty BT IR BEAHL
1.7 %itFuix

K SPSS 19.0 B A #ATH 22 004, Bl LIS AL + 45
HE2E (w x5 ) FOR A BB LUBCR FHEL N 37 225007, R
W LR LSD— A58, K K i a=0.05

2.1 Wl sFRE

TERALTE 102 4 0,24 48 72 h 5 HEATIMAL O Yefo fi
R N SR, & B B L AR AT B R T (B 1A) 5556
20 24 h AUAR BRI R IR NS S I 21 (4 B (&1 1B),
4872 h HPIGBLT A NG Bl 2 L B AB4 (B 1CFID) .

D. SZ504] 72 h
1 EEBFHAAML O S BLEER (200 )
Fig.1 Results of each hepatocyte by oil red staining ( 200 x )

C. 52552 48 h

22 Hraalen TG 4%
0.24 .48.72 h fFAIAEN TG & It (pg/mg) B Wi TR, 4>

S (22,000 +2.124 33.726 +2.190 46,376 +2.870,76.294 +
4.110) , 1 18]l A 25 A ge it 2 L (F=570.265,P=0.000) ;
SCEG I 24 4872 h SXT A R A G I FE X
(LSD—: i P {43 %) Ky 8.477 .,0.000;17.622 .0.000;39.251 ,
0.000) ; SZEGZH WG L4, 24 h 55 48 h(L.SD-1=9.145 P=0.000) ,
72h(1.SD-1=30.774 . P=0.000) [t ,48 h 5 72 h H4 (1SD-1=
21.629 . P=0.000) 2% F B G478
2.3 PgEFE I E A Apelin 49 mRNA &k

0.24 .48 72 h J5IKZE mRNA BIFIAZ 8 R, 4l L
LR GIFE L (F=144.643, P=0.000) ; 55040 24 48 72 h
G0 HREH H 5 22 A e 7 2 L (LSD— (AT P B33 8.240
0.000;16.940,0.000; 18.292 ,0.000) ; SZUSGLH P HL#E 24 h 5
48 h(LSD—=8.700.,P=0.000) .72 h(LSD-¢=10.052 .P=0.000) I,
5,48 h 5 72 h H (LSD-1=1.351 . P=0.042) 2= 5 ¥ 45 4¢3t
X, 0,24 48 72 h #EHLE mRNA Fl Apelin mRNA )3
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SR, A1) 25 S A G X (F=238.858,
P=0.000; F=80.485,P=0.000) ; #itT % Fl Apein mRNA 5L 402
24 h(LSD— fH A1 P{EH /354 2.480.0.038,2.503.,0.037) 48 h
(LSD—¢ {8 A1 P& 43 5 9 12.003.0.000,9.720.0.000) .72 h
(LSD—H{EA PAE43324 24.080.,0.000, 13.720,0.000) 15 %F BE 2]
B2 T A G2 S SR A R b4, 24 h 5 48 h(LSD-
EAT PAESY B 9.522.,0.000,7.217 .0.000) 72h H# (LSD—t
B PB4 5124 21.600.,0.000,11.217.,0.000),48 h 55 72 h It
55 (LSD—1 {ELAIT PAE43 5120 12.077.,0.000,4.000,0.004 ) 22 5334
Aoit#E (£ 2),
24 FEEEE IKIE A Apelin 09 E G Rk

0.24 48 .72 h JRIK R R AR IR ZWT FRE, 25050 5 %)
WRZH FUi 22 I Goi 78 XL (F=276.643, P=0.000) ; L4541
24 .48 72 h S5X B L2 A Ge vt Ao S (LSD— {E Al
P {H 435124 13.283.,0.000;21.586.,0.000;27.030 ,0.000) ; 525
HPIP L%, 24 h 5 48 h(LSD—=8.303 ,P=0.000) .72 h(LSD-
1=13.747 .P=0.000) H. %%, 48 h 5 72 h H3E (LSD-1=5.444 P=
0.000) 2= 7 A Geit 3 L, 0,24 48 72 h IR EHFRA
BN, I LA 22 A G L (F=80.775,P=0.000) ;
ST A 2H X IRLE LA, 24 h TS L (LSD—1=1.120
P=0.271),48 h(LSD-1=8.854 .P=0.000)F1 72 h(L.SD-=13.301 .
P=0.000)A Gei T4 3 SLYR P EA 24 h 5 48 h(1.SD-
1=7.732 P=0.000) .72 h(LSD-=12.180 ,P=0.000) [ 45 ,48 h'5j
72 h A (LSD-1=4.447 P=0.000) 22 34 i it 8 3L, X
ML Apelin 85 1R A%, 250 20 L8R Rk B ik n L 41
] FL 5 22 S A e i 75 X (F=87.818,P=0.000) ; SL 45 2H 24
48,72 h 5% MR 2 R Geit L (LSD— {H A P 4y
19 5.629.0.000;8.251,0.000;15.953,0.000) ; SHZH PP LA
24 h 5 48 h(1.SD-t=2.623 .P=0.013) .72 h(LSD-t=10.324 P=
0.000) 45,48 h 5 72 h FbA (1.8D—=7.701 P=0.000) 2= - 344
Gt (K 2,3 3),

0h

24 h 48 h 72 h

GAPDH

EiCAES

Apelin

B2 BEBRERHERM Apelin HEBRIZ
Fig.2 Expression of protein of adiponectin, resistin and Apelin

it

3 i
bl FE 2 ke ATy S s FiR B 46

(AR NAFLD (9 20006 % 584 FTHEE Bl
I E e H W g PG 2 — |, A L A+
THE, KRiEis RIS e Z MR Hr,
“TWRATHE A UPUR AN B R NAFLD A9 E 2L
il — BT i R ZRHHT S RS IE P A BT Iie
LT R AT R AN R 5 i T 4
b K i 175 20 B R -2 Al T 33, e 24 S U A e 48247
RAEFFFLF ALy &2

S AV NI E YN NNt Y e = A R Oy
GE R IR 43-Wh Z2 R I 10 240 B A - G AR R 2% KT
R EE MR PR RSE R F —a (tumor necrosis
factor—o, TNF—at) . 1/ (interleukin, IL)-65% , E1]
5 AR Z L2185 F U [ 4E 55 7 0E 0 48385 7 i, AF
NAFLD f A& HE A& e e 4 S E e, H AT

F2 BEEBEE HKHSM Apelin mMRNA #8311 5R % & (x +5,1=3 )
Tab.2 Relative expression of mRNA of adiponectin, resistin and Apelin( x +s,n=3)

2115 0Oh 24 h 48 h 72 h FAH P{E
[5ESS 1.004 £ 0.114 0.590 + 0.041* 0.153 £0.147* 0.085 £ 0.017% 144.643 0.000
IS 1.031 £0.310 5.501 +£0.883* 22.665 + 3.335% 44.431 £2.737™ 238.858 0.000
Apelin 1.025 £ 0.266 8.713 £2.024* 30.876 + 5.017* 43.160 £ 5.220™ 80.485 0.000

T a, SR AT A A S0 IR LA A Ge T4 B 30 b, S04 24 h S A R 22 AR GE T4 X e, SEI0 2 48 h S0 72 h HAR
ZEFAGIEE XL
3 FEEAR.EHLEF Apelin EEHEXRIXEHE (x +5,2=9)
Tab.3 Relative values of protein of adiponectin,resistin and Apelin (x +s,n=9 )

415 0h 24h 48 h 72h FAH P

BECE 0.884 = 0.046 0.598 + 0.047* 0.418 £ 0.046™ 0.301 £ 0.044" 276.643 0.000
IS 0.261 +0.036 0.293 + 0.050 0.513 £ 0.060" 0.639 + 0.085% 80.775 0.000
Apelin 0.027 £ 0.011 0.131 £ 0.035* 0.180 £ 0.037* 0.323 £ 0.059% 87.818 0.000

TE: a, SRS S0 I BRI A G4 50 b, SE80 A 24 h R R A B ZE R A G o, LB 4 48 h S5EE0040 72 h HLH %

SR G FE L (P<0.05)



— 370 —

BERERKFZER 2015 ££55 40 &5 3 81 ( Journal of Chongging Medical University 2015.Vol.40 No.3 )

K IREER PR Apelin 3= EAE NG I 40 it
FEIR EAR 35 A JH A0 A R 2 35 RN 40 A 43 B
211 O S RIS e =R R 0 A = | G S | T ot
g oA e P R U I v i R S i PR ik i,
BRI ZFIHEHIZ [0 Kasea Z501% 315 BAZiiME R I AT
o ANAH L, AETEAS g 5 PE R (nonalcoholic steato—
hepati-tis, NASH) /& % A H IR 6 38 Fn sz 44 11 pd 2
AR, AT & PRIE H BTN BRI R 3%
I, GRS TR 5 AR MRS A T4 iR B R 1 2k
AT, BB IR IR B 0 E, HE gk ik BB
TR, AT RIS vl A A
I IREE R 24 1T 4545105 AMPK .PPAR-o {5518
M FE NAFLD %A & J b & AR Ve O,
LR IE IR A o I ) —FPRER R L, B
LIRS 25152 ) g 15 28 AH S R A R AR 1 1R
F, W5 W RUINAFLD H8 SR 2K 3 5
TIEH 41, HE et ZoKF 5 e A 2 B 5L
1EAASE, Szalowska 2512k BAKHT R AE T AELH L H 1)
TR FIRIL . ARSLIGHITY & BRAE H B -4 e
TR/ DR IIRPL R, 2 ImBRA SRR AR PR IS (4 4
MR HEHTER A ik oA, H b R e A s [ ZE K
TGN, NAFLD [ % A5 & e i) M ik 5 2R BT R AE
25, iyt nl @ EiE SOCS-3 (51
RZARTE A LA ) A0 F DR 2 308 1 10 o g % 25 32 AR -2
R PR 3 e 44 S B 0 AR, b, 3%
PR A S RAEH T4 TNF-a IL-6 TL-12 ZE (1) R;
T, RV, 3 8 5 RE PR -t AT L R HE T R 1 ek it
— il R SRE AT RN, S 2 1 I E R E
o FNEFAEAR ) e
Apelin J&#1 i & SRS —Fh AR T 4 A+, T
AR TR RGERNE R, O e il B
FUIR ARG BT ZH LR, AR O 1A A e N 3 I 25
B2 &P AR, WFGE R S T LA
ARG T ANME R Apelin (G R, 18 TR 5 RHRHTM
e M I 25 AL 0 A JRE S8 5 Y LT P Apelin FR 7K
E TR, Apelin (18835 5 0 Bk AR 5 2 HE BT Y
K R JRAT 5 T NAFLD 2RI S AF (o B AR |
BRI 45 ) ZE I IE G ZR B0, o] LA Apelin (1) 2635
5 NAFLD A 5 , [RIIH7E R AR AR PR IR 19 7N B
JFEH 7R Apelin FIE 281985 ZHEHT A AL R )
FRIEA VIR, ARSI 5T K I IE 5 0 -4
WA IR B AR D Fe3k Apelin, (HFE MR 09 B8 7
A FANRE Y Apelin 428 15 Bt 25 6 5 748 F2 B A fin i)
B ETE B Apelin T BEZFAN IR 1578 0 FE B
R 22—, (ECEC AR n] 41 8 JFF 40 B B U 22 A ML 14 75

t—HER, S IRRER ARPTR S HE R D740
DR T [l A JEAH B A B AR AT

L LTI AR e BN 107 240 B TR IR K 3R
FRPTE M Apelin BELEIM AR T 1Y M 07 22 V5 TF 20 A
Tk, HAERER M A2 0L IRBR %A F
P LR ARBTR N Apelin 195 EiR$ER ENTZENT
AN I AL AR R AR ARSI IR AR IR
JUji 240 PR PRI PR NAFLD %2 5 BIL il o i ke 1 7
BUE T —E WY SRR, AR B BARAE R B AL
AT THE— L IRA LI

Z % x #
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