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W E: AtY. REFH* RBP4 FFHIRMFF AFIE ACCl XX B ARG Y, Fik: £
ZHA RBP4 ZHZ I A B FFRAER, E— %k HiE34H (RBP4 One-time exercise group, ROE
W), 8 AAAES4 (RBP4 aerobic exercise group, RAE 48) feZ# 31 208 (RBP4 control group,
RC#4), 4 %: ROE 4 &k RBPA K-+ 5 RCAM B EKK (P<0.05), wiF TG #AF ik TG 4
FABEXRET (P>0.05), RAE A&k RBP4, TG #k ik TG 4 %5 RC 44 ROE A # 2 %
Mfk (P<<0.01), 5 RC #2481, ROE 4a#= RAE @A i ACCImRNA % k3 8 #F K& (P<<0.01),
5 RC4#k, ROEAACCl Ea 2% LB FAE (P>0.05)., 5 RC 44 ROE 444t, RAE4A
ACCl @ £k ¥ RF K&K (P<0.01), 4. & RBP4 R %3 m S IE ACCl A BF& G £ A3
I, ARBEAFREFS RSO R . 8 AA B iE3hIpH T RBP4 EAFIE GBS 5 & AL AR R, B E SR, M3
W B Ak RBP4 KF . & VI ACCl AR f & g &L A& TG 694K .

KEW: B%; AEABLLSEG4; LB ARNKEL; KBS R; BHRB

mESES: G804 XHFRED: A
JEWIHF M EBE4 5 HEH 4 (RBP4) BE%
B RPN =4, ERES AT HLIARE &P
fir, WIBEVRREERBOIIEFAEZ, AYENE
B SRR, s nr e, 2R R
SEMREYZ—", Xia M &5 % 3. RBP4
ReiE U5 /MR R EREL, 4R M H v =FR
(TG) K, HLEIW KGR Z B A R
1EBE 1 (ACCL) J PR A0 H A g B A= i EE R R 3k
& 3 JiF R B 17 & R R AE 35 TG BB i. ACC 2
JF R R 15 A B R R B PR TG, MEfLARER (Fat-
ty acid) AT AFHE RN _BEHE A (malonyl
CoA) W& MR, RFIRBBRM TG & BB
i, ACC K& ACCL 8% K& A8 R & Y
R B E RS ACC2IY, BRI L. BHhEE

K BHE: 2016-10-01

XEHE: 1008-3596 (2017) 01-0054-06

GEREARACHE . 2 BORE PR AR Y 25 & ik AN 8
MR RIS RBP4, KEMEAHTE, nEHAR
TG, BEER (TO. K%EEKER (LDL-O)
K-35 B FREARE

T RBP4 BB E S BENBERL, Fran
TG 4845, HLH 5500 AFIE ACCL 75 i A= 1
FEARIE . RS &AM TG BB AMA
*; MiEshg# Mk RBP4, TG, TC #1 LDL-C
K, BRI, LG AT 5230
il RBP4 %R M IFIE ACCL B3R JENI& B
UK TG B BAR. B, ATHRREIK
# RBP4 % T R AL HL I, A SOl &
RBP4 SRR R R /NRER, KT ARE
AT T, WMEAFE ACCL Rik. TG S 8%
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LA R il RBP4, TG K, #itiz 3 ¥ RBP4
FHFRIRRHEANLS, HIERE. 2 BORERAB A
REt4E A B % RBP4 IMEH KMASRE R ¥ B3
A T 3R TT R AL S AR AR R LR IE S

1 #Mk57%

.1 ZHh¥iE&

SH RCR A SPF % KM /MR [SCXK ()
2013—0020], "M HEZHKF (REH) LK
Y LWL, HMEE 6 FAik, KE 18—
22 g, RFBRRABUERK, BHTKEE.

KM /N FEHL 23 4 BE A ZE AL A B4
BE A AL SR A RBP4 8 Ji 1 4 A 7 ¥ 1l
HIRRIEFEAAS , BARTHE TR BAEYA
A RBP4, BLE NN 80 pg/ml B9, 5!
Xf AR KM /N RgEAT B 4, & R KM /b
BAEN1mL, SHEH K, LT 14
K. [FBFE T3 RA KM /NRBEBEES 1 mL 4
Bk, FEES 14 K. F 14 REREHE RN
KM /MRZ M Il TG (mmol/L) K, R I
AL A7 IR HE # ik A . BE AR R AL R KM /MR
I TG ¥ BE B2 & T A 3 b Kk 1 59 % B4
ERBZERL . 1.714+0.03, XBH. 1.02+
0.01, P<C0.01), RBP4 %S MgA0 5 FL R
B & W .

L2 BEBREEFEIRSEAREHATR

% RBP4 #5519 fe A5 2K AL BL R 47 B AL
S, B2 HBHM 1 HAEEXBH, BI—K
2 3 44 (RBP4 One-time exercise group,
ROE ). 8 FAREsh4H (RBP4 aerobic exer-
cise group, RAE #) Ml % & X} BB 41 (RBP4
control group, RC ), H4 6 R, RAE iz
F4bJ7 % B8 Ploug TV By RPAT: B 1TiE
PLPEWE VK I R, FF2E 3 H, % 4 HIF 4R HAT
5/ BN T &, B U Uk I R i 18] 25 60
min, ¥ RHILHE., ROE HEH R AT — WA A
i E] B TE S E R vk I 407 3R . RC A AT AEAT
BEINGITE . FRERE A HT RBP4 JE
FETHIEH Z#5 B 4 (normal control group,
NC4), 6 H,

1.3 f5tne&
RAE {5 R T% 8 AR5 —&iz 35k

B, % - HE#. ROE HIF T4 — H 4T
HEEAL TR, BIZIEH, NC 4 RC HIR
FIET B . Fi A L R AI 2| 12 h, Bk
HS 100K A EEE, ORERUM . BUFALEH.

ELISA # /N B KM [ ¥ RBP4 7k F; By
BN TG & &, FE TG && (ummol/g fif
HLD KWWK A B S AT, BUE B A
LAWEHTHIRK, RBRALWPIER, HHETH
O, BME.OE EER, 5B FE TG &80,
WAL EINERZEYAH.

RT-PCR 3 # ] ACCImRNA £ik, —$
REUS RNA, 2 pactin E#5[#): 57-AGAT-
AGACGTGCACAGGAAG -3’7, F W Bl ¥: 5°-
GCTGGCGAACCGCCAGAGCT-37; ACCl Lk ¥
2|9 5’ CAGGCOGGATGCAGGAGAAG3’, Tiif
Bl#. 5° GAGATGTGCTGGGTCATGTGGAC 37,
W RN &R BT BRI RGE ST
WIEVEBE R Ik G R, BmERSASERRERS
B fE  ACCImRNA AiXf KA & .

A LRI I E ACC1 BB Rk, I
HAHEERE 24 h, AU R, Big. KA
PURWKE , NIRRT S AV & o S P AL,
PELWTIEHE . RIKIMA—$T. —Hi (IRWEE]
BREYAFD, 37 CHEE 4h, PBS RE Wik,
DBA B 6. HirEHBKFHEEEME (OD) i
FEBRBGIT, BBROSTAREWN BRI A -
£8E 5 MRET,

1.4 Zit=sE

BB mEERR, &4/ R
ZIEHITREER T EZ 445, LSD Kk, 4H (%K
WESAFBERITFEEXL., FERERITH¥E
X4y BB P<<0.05, P<<0.01, BiEFA. 4
% F SPSS16. 0 G it 4.

2 #X

kizEsh T 8 AJ5, RBP4 ALEM &£ 4
/N E RBP4, TG 4 &, BFHE ACCImRNA
MEARES NCHAMLHY BEN I, ZRHE
BEEBEZ X (P<0.01) (1, £2),

2.1 —kk#iEz/EMm RBP4, I TG, BF B

ACC1 FRIEFFFRE TG

5 RC## ., ROE 4/ K It RBP4 Fifif
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fE ACCImRNA F X ¥ B FEREMR, ZRYEH

EHREEEX
NC4l

(P<<0.01) (1, B1fE2,

RCH ROE # RAE A

ACCImRNA

ROE f/hR il TG, ik ACCl ER R, I
IE TG E &S RCHME, ZFHAEEEE
# (P>0.05) (R1. B2HME 2,
2.2 8FEESEIF/EM RBP4, I TG, BFHE
ACCl RixfnfrRE TG T
5 RC 4., ROE 44 th, RAE 4 /R I
RBP4, Il TG. M TG & &M ACC1 &EH

B-actin REGHBEREK, EFBEAEFREEX
1 /NRBFBE ACCImRNA ik (P<<0.01) (1. F2HFE2).
£1 MRIME RBP4, TG EEZ K (n=6)
NC 41 RC 41 ROE 4 RAE 4
1ii ¥ RBP4 (mg/dD 20.4440. 15 93.1042. 96V 72.0841. 9012 47,0143, 1700
IiL3% TG(mmol/L) 1.00+0. 03 1.6940. 017 1.7540. 04V 1.3540. 0402

#:5 NC 4481k,1)P<<0.01;5 RC 48481k,2) P<<0.01;%5 ROE 448 1k,3) P<<0.01, F&HR,

2 SRIRBFEE ACC1 EAFKIE, X400

*2 /IR ACCImRNA FIZEBRIZTH (n=6)
NC 41 RC 4 ROE 41 RAE 4
ACCImRNA % ik 0.2240. 10 0.89-40. 050 0. 6240, 04D 0.4140. 02029
ACCl HH %k 0.1640. 01 0.7640. 07V 0.75+0. 02V 0.31+0. 03D
BFIE TG (ummol/g) 10. 60+0. 50 50.01+3. 020 50, 70+4, 230 35.88+1, 870D

3 Wik
3.1 RBP4 5EERBFIHXER

AT T RE 3 F 0 RBP4 355 A9 g A5
EALALH, BAHER BRI EALNER,
57 RBP4 FEFHIERMEAER . KRS R
Xia M SE ik @A, R T M A 350 & Y
RBP4 (80 pg/mL) AL SZH R B #F 55
B, SR AR SR IR B9 RBP4 I 3K % B 7
20—90 pg/mL Z [6], 2 %W FR % AR BE & 5
RBP4 Ifil 3 % B 7€ 40—90 pg/mL 2 [@F#14,

Hik, 4878+ RBP4 MW E B& T H SRR
FENEZME. MRERER: 5KRET RBP4 4
PN RAAE L, LWAIM TG 7K F & & 5
(P<<0.01), HRMFAETRRREEEL, BFER
o, NEgiesh THRBIREE T M.

AR BT BRI E 5 7~ RBP4 58RI
AZEMERER, BEXATHERFENS
EMXE, RBP4 K F g AR 548 45 7 5 W B 72
TETHRERE. 2 BUWE PR % L R AR it 45 & 1R & 0 3
Yy, Xia MM 2803 ) #7R T RBP4 5\ 4033
ALZ BRI R, A RS 40 i 35 5% A (R
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MRRI, WAEF RN RBP4 (B4 B &8
C57BL/6] /R RERE 07 & B 35 2 H ACCL /9
KBMEE, REFEREGBRMRE, &4
B AR TG & &3#4m, FFAE VLDL-C Ja Il & 4
WE KN, VEH M AR A B K TG KF i 8 &
FHE

3.2 E#h3 RBPA B SHERBFIRMD TG

By %2 N

A#F5EH RBP4 SR IERHEA R TG
BENM, 2323 THE, SFALRRM TG
KEHEETZEWME B EREHKFE (P>
0.05), SRR EILX BAML, —
WIS 3 T B R AR R EL R A9 i TG K7
FHERBEEWE (P>0.05), RS RE3HHME
R ZEFLXTRAMIL, 8 BB EiE 3N B E R
T Ifi. RBP4 il TG 7K (P<<0.01), Z5R 54
BRI —8 . R E R A HLE R T+ 4
B,

DER BRI R IME TiEsh e MR ER
i, FESIM TG, MEMAESH. SEME. R
SAIE. BRERBBREFENERIBEEA
[, RBP4 & —FHiiE 2 A BRI R M
&, FFRER G B3 /2 RBP4 322 A4 40 i R U
JFE X & RBP4 R IE/E R REESRE . RBP4 437
i B 2 WA P 4 A R R v R R A R
RJR DIRE, RBP4 i i & Ak 1 B 1A 3 7E 9 %
TEZAR y S5 F 1b (PGC-1b) & 2 875 FF
BB B A BB A% b R S R & B ACCL, {2 3 fiF
JIERE 7 & AR VLDL-C 234 m, Il TG K%
e, SEAEREEAL".

3.3 iEZI ¥ RBP4 i S K A5 K g FEL R AT At

ACC1 ik F0Rg B5 & B B 2

MRE A, B3 RERER ACC HRIEL,
BE RGN A R, BEARIMAS K. 16 A iz
) B % W 3 1 0 AR BE K BRUFF IE ACC B8 BR 1k K
F CEEEEA, BAEE ACCEH, BIK
TG & &P, 7 K& %6k 8 % 5 e
PEVER B R KRB # UL ACCHERR 1L, W
w5 UL AR D5 A& T . T AR B 5T RO BE
ACCl EFMEH M 7 ¥ RBENE H RBP4 i
SR, SMAMRRES ACCERBFHA ML
JoE 75 B R [

AHFFEIEE T IFREAR 7 & AR A S B8 L 2%
ACCl1 RBEMAFE TG 1E 5L, kit —FHRE
# RBP4 R a9 IR EALILG . ARERE
N, 5K%id RBPA AbHIIEH ST EBAMLEL,
WR KB E 8 AR K3 T KR
L% RBP4 5 S BRI Z AL RAFIE ACCL %
BFRR A B ARE KA (R1MER 2. R
5kizsh# RBP4 IS IERMEALRAMEL, 2
HERERAE T —LBEHTHIR, H—&kH
B 8 A RBHER T AF M BILRE .

— B SRR RBP4 353 B IR
BLERFAE ACC1 ZEE £ X (P<<0.01), K
REPR R HERE W A& AR #/E A ACC1 EH R
ik (P>0.05), BHTAFAERE 5 & B B RZ
SRR EN, FFIE TG &8 MBI EH b
B TG BWHREERELH (P>0.05); 84
AR B E L RBP4 i SR IE R AL
RUFAE ACC1 EEME A RE (P<0.0D), A
it TG & BMBERBIER T TG &3 8 F K
(P<0.0D), #&/~: 8 AR THE, %3
RBP4 [ 43 W5 F1 A 43 W5 Bk & 1 FE 64 JFF JIE A 107 & A%
HREETHE, THEREEGRLERATY
ACCl EERBHW L, 2iE3hWE RBP4 iR
B B A ZE AL R BERE 07 & LA FZ=HLH . &5
s\ 35 3 %AEBE ACC 35 5 W 59 BF 58 45
R, #rkPEREIMNTFERERSENR
ACCI H gl & BRI 5 ¥ WA REE N T
TRR

4 4EiE

= RBP4 B EHMELRR M TG KF, EH
FREEMFNE ACCL K., BEAREM TG K
AR, TER TG Bk m. 8 AEAE3EEE
ik RBP4 F SRR EALR M TG KF, &
FRAREE, HLEIZHEH T ACC1 EEMEH
Rk, BIKT TCHAERMER, 1BF TG B
A

JERERI R T & RS R E 2, WERAZIE&
BT B F . ABE 5 AUHE i W2 IR ACCL #1
TG & Bk BRI BE T & B 2, [HIM 77
E—ERNRBYE, AREESOPR S AN
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Effects of Exercise on ACC1 Expression and Fat Synthesis of Liver in
RBP4-induced Dyslipidemia Mice

ZHANG Ming-jun, WEI Li-xiang

(Department of Physical Education, Huizhou University, Huizhou 516007, China)

Abstract: Objective: To study effects of exercise on ACC1 expression and fat synthesis of liver in
RBP4-induced dyslipidemia Mice. Method: RBP4-induced dyslipidemia mice model established by
RBP4 intraperitoneal injection. Model rats are divided in RBP4 One-time exercise group (ROE, 8-
weeks RBP4 aerobic exercise group (RAE), and RBP4 control group (RC). Results: Serum RBP4
decreases more in group ROE than group RC (P<C0.05). There are no significant differences in ser-
um TG and liver TG between group ROE and group RC (P>0.05). Serum RBP4, TG, and liver
TG decreases more in group RAE than group RC and group ROE respectively (P <C0.01). Liver
ACCImRNA expression decreases more in group ROE and group RAE than group RC (P<C0.01).
There are no significant differences in ACC1 protein expression between group RC and group ROE (P
>0.05). Liver ACC1 protein expression decreases more in group RAE than group RC and group
ROE respectively (P<C0.01). Conclusions: RBP4 increases dramatically ACCImRNA expression in
mice liver, and facilitates liver fat synthesis. 8-weeks aerobic exercise could suppress liver fat synthe-
sis, and improve lipid metabolism. The mechanism involves in lowering RBP4, reducing liver ACC1
expression, and TG synthesis after 8-weeks aerobic exercise.

Key words: exercise; RBP4; ACC1; fat synthesis; fat metabolism





