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[£48R] BLAAL Ghreling MBIRAEATF «; Wi, BhW@eBF,; Tol #%ik4
[ ZE] BB FiTBAAL Ghrelin 52 % 4RI 3T3-L1 > R A8 W 28 it %% M 95 37 58 B F oo ( TNF-) BT A58 %
EB ., Tk AR 3T3-L1 Iy 8 it o 3b B4 TNF-oo 23220 Bk AL Ghrelin 423220 B2 AL Ghrelin + TNF-a
W, FIRERSGE , 2 A A 3T3-L1 A5 A5 40 i L Toll 4 %4k 4( TLR4) mRNA Z & & /K-F # B -F kB p65 ( NF-
KB p65) BEBRALEE G KT AR e LR P SRR A A R AL E G L (MCP-1) 8 Rk K P, R D58
20103 TNF-o 4L 22 28 3T3-L1 Fig B 49 6. TLR4 mRNA F= % & K -F NF-kB p65 #BR A& & K -F35 LR, o feL o il
MCP-13¢ % BB EM Y (P<0.05,n=5), @LxrmBamts BAAL Ghrelin &3 21 TLR4 mRNA #=& & K -F 2L &
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F B ; 7 I B 4m Bl MCP-1 RIS BRE 8 b R P 2 F AR FMW(P>0.05,n=5), & TNF-a $% 3T3-LI
e, TLR-4 NF-kB p65 X 218 % 7540, JIg By 4n B - 4% K B/ F (MCP-1) 3¢ m, w3t K B F (Mg B &) W s Be R 4L
Ghrelin 7T #] S 4% # b 397 4] TNF-oa A5 3T3-L1 288 TLR-4 NF-kB p65 ¥ % 18 3% 89 70 A2 R 48 %A i & g b tm
oAt K AT R K BT E 8L,
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[ ABSTRACT] Aim To investigate whether acylated ghrelin can protect 3T3-L1 mouse adipocytes from inflammatory
injury mediated by inflammatoral factor tumour-necrosis factor-o (TNF-a). Methods Four experimental groups were
set up: control group, TNF-a treated group, acylated ghrelin treated group and a group pretreated by acylated ghrelin fol-
lowed by TNF-a treatment.  After the completion of the intervention, the mRNA and protein levels of Toll-like recepter 4
(TLR-4), nuclear factor kB p65 (NF-kB p65) protein phosphorylation level, the concentration of monocyte chemotactic
protein 1 (MCP-1) and adiponectin in the supernatant were detected. Results (D Compared with control group, mR-
NA and protein expression level of TLR4 were increased by TNF-a intervention, as well as level of NF-kB p65 protein
phosphorylation and MCP-1 protein in the murine 3T3-L1 adipocytes (P <0.05,n=5). On the contrary, the adiponectin
protein was decreased (P <0.05,n=5). (@Compared with control group, the level of TLR-4 mRNA and protein expres-
sion, as well as NF-kB p65 protein phosphorylation were significantly decreased in acylated ghrelin treated group (P <
0.05,n=5). The adiponectin level in the cell supernatant was decreased (at 15 pmol/L most obvious) (P <0.05,n =
5 ), while level of the MCP-1 went down without statistically significant difference (P >0.05,n=5). (@ Compared with
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TNF-a (100 wg/L) treated group, the incubation of acylated ghrelin could antagonise TNF-a-induced activation of TLR4/

NF-kB pathway in mouse 3T3-L1 adipocytes, mRNA and protein expression levels of TLR4, the level of NF-kB p65 pro-

tein phosphorylation were decreased (P <0.05,n =5) in a dose-dependent manner.

ponectin did not change significantly in 3T3-L1 adipocytes (P >0.05,n=5).

The secretion of MCP-1 and adi-

Conclusions TNF-a can activate

TLR-4/NF-«B inflammatory pathways and increase secretion of pro-inflammatory cytokines ( MCP-1), while decrease the

secretion of anti-inflammatory cytokines (adiponectin) in 3T3-L1 adipocytes.

Acylated ghrelin can antagonise TNF-a-in-

duced activation of TLR-4/NF-kB pathway in a dose-dependent manner in mouse 3T3-L1 adipocytes, but can not complete-

ly improve the secretion disorder of MCP-1 and adiponectin.

HEJE F8 5 1A N A7 A 3 LU 107 4 B s 2R i 7R
T RAE I SR IR T R B, T
JRAEE e K ) A 5 AN S i T 22U B | i i s
AR RAE . N W5 2L 2 B0 18 A 4 R IR 2 T S B0 s
) O S R o PN R R K i ES R s VY SO Y R E B
AL, Ghrelin S B 2B 40 3 W 10— i B M JK 384
R, B Ghrelin N H B IEIE A, HF9ERIT,
Ghrelin HA ZHEYEN . Hd, &3R8 /Y
e EAMEEAT G KL P B DI RE L U A
B AN AR | AR L | B S I P ) B A
P £ 0 M58 (PR T 38 AT B AL 2 M 48 E
JERGLE S AE WAV o AN (LA e, FATT A F 5 A
P, BEEE AL Ghrelin (1,10 .100 nmol/L) INEE A
PERAEMVET . BEHEAL Ghrelin J2 75 R 0% 1T
JHEARZS N I W7 2 21 9 E I B e A [H 1 M 4% [
ToPU N REZTLYE? S, AR 5256 SR FAC R 25
T, 2 -5 A A 40 A AR I S Bt 22 L
RAE K- J88 SR B8 IR o (tumour necrosis factor-a,
TNF-o) U 5 2000, 75 A SMSEDUIR 5 2H 41 R A
TRUTBESEAL Ghrelin X3 IR i 200 Mo 18 52 R AE N 11 3
(9 AT 1 AT TRAP R

1 #REE

FEMH
3T3-L1 /NS 7 20 R ( X EAE M K ¥ E ¥
RN ERRRE SN G HZEM) b4 &
% %8 DMEM ¥ 3= 2 (Gibeo) \F/ % B X B AR K
REABEHMAR 37T HI-FEEES FRY
O E KA 4 O 4ok TNF-o (Sigma) | Bt 2
1t Ghrelin( Anaspec) . RIPA %8 8, 24 # #% ( Biomed ) |
BCA % & % & X /1| & (Thermo) ,TRIzol % RT-PCR
51 47 (Invitrogen) | % 9t B\ Toll £ % & 4 0 ( Toll-
like recepter 4, TLR4) ( Cell Signal) . % 4t . GAPDH
#L 7 (Abcom) \PVDF /i (Eppendorf) 3§ 5% 1t 5 & ot
(ECL) i #| £ ( Millipore ) ./ B flf Bt & ELISA iR 7|

1.1

&(R&D) /MR 24L& A 1 (monocyte
chemotactic protein 1, MCP-1) ELISA i& #| & ( Ray-
Biotech)
1.2 3T3-L1 BIRERARAEFERFES UL

3T3-L1 /b R I B 40 B B #0 T 8 10% i 4 3 |
1% H/4% 5 ZRAKE DMEM g R4 BT
37°C 5%CO, i, M B 4%, Fa K E 70%
~80% , A4 0.25% EDTA # i B 4% o 7] 04 fb A2 K
REFAREKEZLBA)E 2 R FHFE T
(BPZ 1 R) W R4 10% Mg 4 & 11,2
g/L3-7 T2 1-WE#HEb (IBMX) .6 /L 4 5
%2 /L R E KW EHE DMEM % % 42 1 7
W3 RE(HEAR) BEFFHMML, B R
46 g/L IR B £ 4 10% i 4F fu 7% B9 5 4 DMEM
FEANE2,3RE(HET R)BALF R
W2,% 9 KB A 4 10% fs 4 i /& th % & DMEM
BRSO, 10 KA A, 3T3-L1 48 i 90%
ZReR R A M LA B AR,
1.3 M4 0 fBiEEEEIHE

BEFF oG R G @R, A PBS ik
3K, 4% WEEE R T B % 40 M 30 min, 3 & B
W PBS PE2 K, BB AR IE T, m k4T O B4,
FRTEE1LSh, FELEH, AEBAEEAE
B LR, BB R MR TUE,
1.4 XBHAE

¥ 3T3-L1 A5 Bl 200 jg o 4 2 A B 40 TNF-a 4L 72
(100 pg/L & TNF-a 5 F 3T3-L1 /N & 5 B 40
24 h), Bt Ak Ghrelin 4 38 41 ( Bt £ 14 Ghrelin 1.5
pmol/L 15 pmol/L 150 pmol/L 1500 pmol/L T H %
28 h) bL & Bt £ 1 Ghrelin + TNF-a 40 #2 40 ( 100
pe/L 8 TNF-a 4 2 87 2 7] lm X 1.5 pmol/L . 15
pmol/L 150 pmol/L 1500 pmol/L #y Bt % ft. Ghrelin
BH4h),
1.5 KEZHEE PCR #&iM 3T3-L1 BERAZEAR Toll
HESZE 4 mRNA BIRIE

PBS & ¥t 3T3-L1 fefr 40 fe e, 2 B Lo %, A
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TRIzol X 7 N5 3% 09 40 L F S48 & RNA, Al R4 &
B RAZER 2 A U RNA & 5 K46, DL 18 S 1B
WA HE, /NR TLR4 547 7|y IE X 4% 5'-TTTAT-
TCAGAGCCGTTGGTG-3", & X 4 5'-CAGAGGATT-
GTCCTCCCATT-3', W £ 18 S 5l 4 7 % y IE L4 5'-
AGTCCCTGCCCTTTGTACA CA-3', B 3 4% 5'-CGATC-
CGAGGGCCTCACTA-3', f# /] Roche # FastStart Uni-
versal SYBR Green Master( Rox) P & Thermo Y Prime-
Script two StepTM RT-PCR Kit I3 7] &, 4% % ¥ 45 B
AR R JEHEAT PCR KR (R R 20 L), R 4 3K
o, Ay A ARk AR 4 3 G, T E TLR4
HHEW G 18SH Ct HEZEACH L2722 fE
& TLR4 mRNA #4834t 4& .
1.6 Western blot 387 AR 3T3-L1 B8 A5 20 i
Toll #{K 4 Fn#ZEF B p65 BiEL B ARIRIX

Jl PBS ¥ k1% 5 2 b R BBy 3T3-L1 fig B 40 e
2 %k, RIPA 2 ## 7% 5 PMSF DL 98:2 & & )5, 2
HERBEE, FHABCAEATERANEH LA
EERER R —3, & ABE G &30 g, ML 20%
Pu A im N SDS it An B %% o A, 98°C & # 5 min £F
A, DAFER B GAPDH A W5, &+ it Em
- TR VT e B B PR, B SR B LA 10% I A
¥ TBST # [ PVDF J 1 h, B 400K 7 B 8 T g &
B — Tl B R TR, B REAR
(PVDF) JEfE — i F ACHE R, A Bk —H T
YEX, e 42 R | A TBST ¥t i, ¥ %8 15 min = %, B
| L TAET, B 5% Jt g 4 95K — 303% 1: 3000
BIFB, % PVDF E_HE B THE 1 h, Bk 1S
min =K, fl ECL % & ot & & 7|, Image Lab %X
H L HARF
1.7 ELISA #&AMALES: EERPEEEE B
ZApmEtER 1 KFE

R & AT 30 min A 4°C 7k 4 B, 3K A
RBmrRAFHEZR, REZ A RENL . F
MEEIL, HRAANEEAEE LN EFENILA
N —E B A7 (MCP-1 100 wL, flE B % 50 wL)
(MCP-1 3 & 4% % 0 ng/L.2.74 ng/L.8.23 ng/L,
24.69 ng/L.74.07 ng/1..222.2 ng/L..666.7 ng/L.
2000 ng/L; g 8% R FEAR K 7 0 ng/L.0. 16 pg/L,
0.31 wg/L.0.62 wg/L.1.25 pg/L.2.5 pg/L.5 pg/
LA10 pe/L) SAEM A % EEE, REEEL A
100 pL THER, B4 B E ., FxBK, ELALK
FE BT B, I 400 WL 25K, T4k
HA~6 K, Bl AT, #3100 wL K4
AR ERRERES, BEEHE ZEBH, 50

100 pl Z60F 3% 7, B3 BB A 4k RO, #R 5L A
TAM, LHEABANERANEERNEKT
(MCP-1 # 450 nm ¥ K , 65 % #& 570 nm 3% K ) 7
EAILANBOLEME(OD ), #ABRNEFEF
B AR 4 IFTE B AR U RE B (B X & B MCP-1)
KE
1.8 SitEEHE

Kl SPSS19.0 it #h 3t AT H AR AL, PR
BfEUr s k7, AH LR XABEHRNEF 200
(One-way ANOVA) , % 41 [8] b 3 % Fl 5 /N B & 2= %
(LSD) ¥ i, P<0.05 AW ZRARITFE XL,

2 # B

2.1 RIBHAMHMFESSURERE

VLRI 3T3-L1 i 5 20 it 52 S 70 (R A0
TEA S A 4e2n AL, B3R h JC R . 40 o8 42
LA G, 3T3-L1 5 40 i Ak F A= KA i iR A, A
FESME, L 4 K, AR KAS IR 40 R A
NI B, i LA 8 K, H B AN M XU 42
PS5 10 K, 90% 9 3T3-L1 i 5 iy 20 fa #5
AR LA B NG D A i, R A MK s, A
KAt AR , REi o3 A T8 1 B s AR 45 44
SRy WY () AR W AR BRIE S T4 O Yt 5 IR T &
ARCENQ BN
2.2 BEEAN Ghrelin I MIEIRIEEF o FFE K
3T3-L1 BERAZHAR Toll #5324 4 mRNA 7KFEHIF M

5% FEZHAH L, TNF-a AbBEZH TLR4 mRNA 7K
SEREBM(P <0.01),1.5 pmol/L.15 pmol/L Lk
K150 pmol/L ¥ & T Bt 4L Ghrelin Zb P2 TLR4
mRNA KB 5 R (P <0.05; K 2), 5 TNF-a
AhFAAH L, B TNF-oa T 1 HTBE L b Ghrelin T
T v FEE (9 48 i, TLR4 mRNA 7K -5 R Fetadh 78
WK 15 pmol/L K 150 pmol/L I} FF4HA &, H7E
150 pmol/L AL ik iARME (P <0. 01514 2) .
2.3 BEEE AL Ghrelin 3 BERTEEF o BE K
3T3-L1 RERAZHAR Toll #3244 #ZEF B p65 EH
FRIEH M

Western blot 53 g7~ |, 5% A1 AH HE, TNF-«
REFRAH TLR4 F NF-kB p65 & /K B% (P
<0.01) , %W B AL Ghrelin AbFEZH TLR4 & A
S NF-«kB p65 Wb 8 HK-F 4 R TR, 255 A
Gt E X (P <0.05; & 3), 5 TNF-a Zb B4 AH
L, B TNF-o - 950 Aij Bt 3 AL Ghrelin -1 78 v i
Hy88 N, TLR4 % 4 M NF-kB p65 Wi B2 1k 5 [ /K SF
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Y0 R B, BAE 150 pmol/L 4b ik AR AH (P <

X A3T3-L1BERAZA AR

3T3-L1BIAE R ZHAE
1. 3T3-L1 BiRR A AREIE S5 L BRI RE (40 x )

0.01;3),

ML OSBRI AL FA3T3-L1BERAA 4 AT

Figure 1. The appraisal of 3T3-L1 pre-adipocytes differentiation into mature adipocytes (40 x )
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2. BE L Ghrelin 3t TNF-« I§ & #9 3T3-L1 B iy 48 fg
TLR-4 mRNA RiXHIZME(n =5) a}y P<0.05, 5% 4]
HHE ;b R P <0.05,5 TNF-o AbERZAA LL

Figure 2. The effect of acylated ghrelin on the Toll-like re-
cepter 4 mRNA expression in 3T3-L1 adipocytes incubated
by TNF-a(n =5)

% 1. BEE 4L Ghrelin X TNF-o & #J 3T3-L1 ZHpLE 5 £iE

L MCP-1 JEBEHERENE

2.4 BEEA Ghrelin I MBIFEXEF o BEH
3T3-L1 BERAARAE sy A BEBX R A R RiZ AR L ]
B 1 8%

ELISA 2558 B7R , 5% AU AH HE , TNF-o 4b BHEEH
A b 35O AAE T MCP-1 B9 3% EIH (P
<0.01),MBEEERWCE I W N (P <0.05) , B
1t Ghrelin 2P i Ghrelin & B B934 /i, MCP-1
WA TR HESARE(P>0.05;%1);
A, BEIR VR FE AR 2 T R, HAE 15 pmol/L 4&
TR, EZFA5IT¥E N (P<0.05;%1), 5
TNF-o KEFREHAT HE , Fi % TNF-o -+ TRl BESRE AL Gh-
relin 010U B Ao 80, 40 it B3 Wb MCP-1 K ig
BRI TCH B8 (P >0.05;% 1) .

Y (x +s,n=5)

Table 1. The effect of acylated ghrelin on the concentration of MCP-1 and adiponectins in 3T3-L1 adipocytes incubated by

TNF-a(x £s,n=5)

A MCP-1(ng/L) JEHEZ (ng/L)
payiiEiil 41.92 £13.96 6.56 £0.97
TNF-o b FZH 1968.09 +44.24* 4.91 +0.42°
1.5 pmol/L P FEAt. Ghrelin 41 81.03 £17.87" 6.56 +0.63"
15 pmol/L B34k Ghrelin 21 32.81 £4.53" 5.12 0. 36"
150 pmol/L FiFEAt Ghrelin ZH 47.26 +1.57" 5.12 £0.42°
1500 pmol/L ft3E{t Ghrelin 2 38.25 +£2.88" 5.03 +1.33"
1.5 pmol/L PFEAt. Ghrelin + TNF-o 41 1919.90 +99. 05" 4.57 +0. 86"
15 pmol/L B34k Ghrelin + TNF-« 2H 2068. 16 £94.41* 4.86 £1.06"
150 pmol/L F#EAk Ghrelin + TNF-a ZH 1866. 48 +29. 80" 3.99 +1.19*
1500 pmol/L Bt3EAL Ghrelin + TNF-a 21 2104.47 +93.70° 5.50 £1.64

ay P<0.05, SRR HE ;b S P <0.05, 5 TNF-o Zb 34 HLAS
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Figure 3. The effect of acylated ghrelin on the protein levels of TLR-4 and NF-kB p65 phosphorylation in 3T3-L1 adipocytes

incubated by TNF-«(n =5)
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TENEFEAE B HAH S P (Al PRI | A 7 0
ko ALk AT 1 g D5 45 ) B & e R v
X AL 5 B K A B i 3 AN S B B 42U B |
FEAESEE R P A0 M R E RS . 55 O RS 24 1Y
—IJURIESE A R, R Al R 3R L, B R £ B
LU AR 1) FECE A T B I 1 R 5 R A2 B ik ok
FERE AL R (1 2238 D SIS 9 B B 405 . Wa 4500
RIR LRSS RE 1) /)N BRUBE 7 5 Bl JIES e /) A 78
FH L, B 00 B 0 PR R /N B B 4R A T
22 i ELIRE S 200 B 8 o0 I IR B B o
PE7  REJPE VR P (R 18 M R i R A B B e A B B 5
S EM

Jig W5 2L 2 K I A i 32 T O A A A
PERAEARAS T R B WL R AR i I 28 ] S 3K
JE Wi 4 B {2 4 IR F 1L-6 . 1L-8 \MCP-1 54334 £,
MAGEC R 55T 22 R /D, IRAMELRLG i 121 %
I P9 i 200 it 5 e 4 i L B SR AR R B, W 4
JH9 53 W) TNF-o0 25 350 107 440 A 4 6 25 L 1Y 2 22
2 il AR S5 R Al TNF-o 990 G 40 i

AR W 0, 45 R Won, 5 B4 A L,
TNF-o 20320 B2 S BO0R 17 40 B R 5 A1 2 4 A ¥
MCP-1 ¥4It 4 K Bg 6 R 9>, B Bg 17 240 el
RIERAERALY)

Ghrelin J& H 72735 e BRI — o B ki s Bk, A
PR EAE T X, I3k S JEMEFEfE Ghrelin, Hir, ik
HAk Ghrelin A HIEMHEIE, B & B Ghrelin 7] 514
KB Y WA (GHSR) 454, RAFEALTE O 45
PRIPEZMER . IR RS54 R, Ghrelin 5 &
E SV OC FR 55 V), AR PR RAE | 28 KU M 1y
RANGMEJRE A h Py R A ) AR
R T AT T B . WEFE AL Ghrelin T 4100 i1 A% AR 2
#5300 THP-1 B FEAH M TLR-4/NF-«B {5 5 1% (1)
TE AT T I8 W20 B R PR TNF-o \IL-1 BRI,
PEIRMERE AL Ghrelin AT & #E B0 A 98 5E B9 AE H .
FTF Ghrelin {90 MU PR VE T BES Ghrelin 01 7
JE 5 9 RE , AT e 35 B 7 240 JH 4 0 ¥ o L 4655 R O PR
TZEALNR AT T Ghrelin MR X I HT
JE T 240 B 5 A FH B L e 75 A8 4 0 R A A
PR A o0

AWFFE B, 5 TNF-a KbBRAL HLEL, FE3E4E Gh-
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velin T+ TG A0 4 h J5BHI0A TNF-o + 140 B
HWESAL Ghrelin YR ERYH AN, 40 TLR4 mRNA F
HEHFRE L NF-kB p65 BEmRIbE A RSN E T
K%, P& /R mESEAL Ghrelin 7] LIFI IR I 40 L TLR4 K
NF-«B BTG AL , KIS RAEH] . (H2&S TNF-o 203
ZH R, A e B A e L AL Ghrelin T IS M40 4 h
JE P TNF-o 15088 i 200 L, B 195 240 AR 2% PR 7
MCP-1 KR A FHEHR R 7 i 3= L 22 55 T o %
e 85 A ARSI H B — Bt FE AL Ghrelin A0 B 1 45 22 |
RIS BRZH A ., S — 3Lk Ghrelin A FR2H B 25 Mt
B4k Ghrelin ¥& B (3N, JRIX R B K- 22 FRE#
P HAE 15 pmol/L WREEFF IR T REUI R, 22 5 A 4 it
S S, VA EAT B SCRRARGE e FRATHEN . 3T3-11
G174 AFAE Ghrelin SZ AR ML) BEILAL Gh-
velin ] HB 7 FLAZEAE T AZ 44 5 R ) AR 1 g
B, 4N, S5 X B4 A L, B — R 3k Ak
Ghrelin Zb3HZ] MCP-1 W8 KA T B (H 22
SN LR L FRATTHEI TNF-o B T REAEH
T TLR4 ZIR LI, ¥ 0] 5 TNF-a Z K455
1 ELEEVE R TR W 40, H. TNF-« 75 & 4 S 1 L I
MCP-1 F3E B& % T4 NF-xB #b, A INK 254 4538
. Y4M,1.5 pmol/L.15 pmol/L 150 pmol/L fit ik
& Ghrelin ] f§f 3T3-L1 fE/Ii 40 Ml TLR4 mRNA DL K
TLR-4 \NF-«kBp65 R 1k 2 1 1Y 235 T B, 1 1500
pmol/L ANFES T, # 7R B4k Ghrelin X g [ 40 i
|2 TLR-4/NF-kB 4 18 f i 0 o 122 0L 5) et %00
HiZBUNAE 150 pmol/L ARIK R FRk, 49K, F ik
I 5 e — 25 (G RAE S
25 I WAL Ghrelin ] 77 S AR 3614 1) 55 9 4 R
T TSR D 40 2 RE 8 [ 05 AL, BOAROR R 8 4
WA AR A R - 55 R T 1/ W 3L, 5
HIAT LA R G 2H 2R AE 1Y T B | Ghrelin 2 9244 H
IR BERTE R

[ &% 30k ]
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