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R F4E rES

(EF R K% RS E R EAE R, X 430030)

BE KO RREAMICRAW264.7, R4 A E G4, A5 % #E(LPS)4L(1 mg/L LPS)
BREEE A, (LXA)RFEL(1 mg/L LPS 5 0.1~1 000 nmolV/L LXA, % F)RF). KX EE, 5
B K A A Bk R A BT fo g5 R I 52 50 5 3 A R 40 0 2R 3K 43 B F(G-CSF) A B R ik e
G SR o ib KT, S JB EP i kAR 1B, FE A= NF-kB 545 0L, %A B4R4 R 4407 NF-xB $ %
Er, R R LPS % G-CSF &iA(P<0.01), LXA, #7%4| G-CSF A B &k fa & Fi ik, H¥ 10
nmol/L LXA, 4 /| & B 2 (47 %] & 4 39.8% )(P<0.01); 10 nmol/L LXA, 81 R4 4 IxB, & ##(P<0.05).
NF-kB $£4%(P<0.05)vA % NF-xB #4 4% % & M (P<0.05). X327 LXA, 7T 4618 i$ 49 4| NF-xB #9454 F
33 E M7 H) LPS -5 RAW264.7 E & ta it 5t G-CSF.

X5EiA

R4 & (lipoxins, LXs) 21t A= DU 45 BRI ok 125 41 i
77 H(transcellular pathway) % g I B (lipoxygenase)
AGHIEAEHI ), W 2 UESE LX s @A i B AR
PEHUR A Bz — U3, TR R 70 R TR 40 42 7%
A F(granulocyte colony stimulating factor, G-CSF)
Briafb bR an i, (R F4E BRI AE . S, R
ShERERCD AT B RE R AN Y. G-CSF
ERIERSE. REDETHENEZEAGH &Y
Mo Mo, LXs KIPIRIEA S G-CSF 2 EAFEREK?
FAFTERER, EAT R WA 1ENe? A3 PUE % 6
(lipopolysaccharide, LPS) il ¥ = Wi 40 Ffd 38 37 48 AEALAY,
W T LXs 5 G-CSFRIX Z FII R R, 7R/ LXs
FIHLRAEH S G-CSF MIxfiEHL

1 M85 RAZE
1.1 #H

RPMI1640 X774 Gibco A B 7= ih, i MiE
W BT =FIE &), LPS(Escherichia coli se-
rotype 0111:B4)J H Sigma A &, TRIzol # Lipo-
fectamine 2000 1 H Invitrogen /A &, 8 3ZAF .
HEBRINEAF . B- FAMETEHANHEW R
Promega /A 7], SYBR-green I Master Mix ) § ABI 24
A, 51 LR BEEBAREFRAFEK, G-
CSF ¥ 71 &% B Biosource, NF-kBp65 1 IkB, —
P H Santa Cruz 2 ], HAR T YEAR L 40
W 8 Pierce v #], NF-xB %G EBIRE AL

HESUE; RLA AR TR RN 7 AR 2 0, W40 ffd; NF-xB

Clontech 2 7] 7=, fR5 & A (lipoxin A,, LXA ) B
Cayman A 7}
1.2 AEEFRS5HE

/N B BAR RAW264.7 (W 5+ E BB b
WA RLE R B AV RS 9 A S
Fi RPMI1640 B 55 FR1E 6 FLEE TRl h, H5Rl+
B 10% BG4I . 100 U/ml 72 Z A1 100 U/ml
BEE MBS 3T C. 5% CO, ¥5ifE . #%
LRI RN 3 HOFAER 6 K): (DT
Xt B2 P AR P 2R /K Ab BEAE 9 25 I X HB 4 (2) LPS
AbPEL: 1 mg/L LPSALHE (3) LXA AFEA: 1 mg/L LPS
HARRFE LXA, LR,
1.3 LATRAEE PCR #M G-CSF EEFRIEKF
13.1 FAFERIRERNAF#IEFKAHDNA &
HAAMAE 37 C. 5%CO, F4k&EE5F4 hf5, KA
TRIZolEFEE % FE fh BRNA, 24y Y6 RVl s 2t
EE RGN 4 ng & RNA Hi#% 4 cDNA.
1.3.2 ZRRAZLEFPCRAA R NARFR 25 pl,
f13512.5 pl 2xSYBR-green I Master Mix, 5 pmol/L I
T4 1 ul, 2.5 ul cDNA, LHEKAE 25 ul. &
N 4 Ath: 95 CTRAZM: 10 min, #RJ5 95 'C 15 s. 60 C
1 min R 40 MEH . RN iZIZHA X GAPDH.
K AE ABI Prism 7000 %6 & £ PCR 1% bi#AT, &
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MER AT G-CSF 2K . GAPDH 3R it ¥y
4IREH . G-CSF BEK5 GAPDH R H1# Nz
e, 164 G-CSF =R REBER T 0,

1.3.3  FAKSBFREAL(C IR E T E G-CSF A B ¢4
et N 4L IR AACt Y%, 5 % B GAPDH %: A

ELERT BAfS HH G-CSF R A RIA &, ACt RE
AR 4 REREFIEY Ct{H, AACt=[ACtGAPDH
(Xt FBFEA) ~ACtGAPDH (4-3EHEA)) — [ACtG-CSF
CTRRFEA) —~ACtG-CSF(ALEEFER) 1, G-CSF # Y
FEXTHE TR AEF 2 -aac 167
134 3l4/4%  G-CSF: Li51¥4 5-CATGGC-
TCAACTTTCTGCCCA-3', Fif#51#1% 5'-TAGGTG-
GCACACAACTGCTC-3'. GAPDH: Fi51¥14 5'-
CCTGCACCACCAACTGCTTA-3', Filr3I¥A 5'-
TCATGAGCCCTTCCACAATG-3',
1.4 ELISA #153% LiE#&$ G-CSF kF

F A AL B TR R B JE, WS SR LIEW, ™
W i AR ) & U B 5 0 SR AR RN N B R AR
iy AEWERLDUE. BBEEY T/ER. BAEMK.
BEL IR, BEEIARX 450 nm Wl A, B
1.5 GYGENTFEE M NF-xB. IxkB, ik

90 o Z AR R ER B MU 3R IR BiA% R B, BCATEMI &
HARKE. 40 pg SEAFERHBRTHE, 10%
RAFE L RERS Bk, B 5 B RIHRA SR L,
BT 5% BAETh =WEE A 1 he A1 200 F
B/ NF-xBp65 8¢ IxB, — 314 CIEEFIiT®, TBST
(TBS+0.05% Tween-20)¥EfE, B 1 : 8 000 F R [ BE
Rid E AL BEPR L —Hid 37 ‘CIRE 1 h, TBST ¥t
JE. #HE5 ECL &M S min J&, BT X BB H L,
B, €%, AMEEEI .
1.6 3R & BRI K B

24 FLIR A MO K 22 80% % PR, #54% NF-xB it 5
BRI B Bk, Rl 4% 4 B- - FLAEH BRI 45 okt
YEANS R, #3456 h EHEE R A LPS 58/
MLXA,E 24 ho FHEFRE, MARREZHE, ¥
RIG-PHENELED, WIS 15,4 C 12000 g
B0 2 min, BUEEW, — 89 LEBIMA R ER
KRR 2 B EEE N, S — 5 B-
FEEHEBRNAFIES, 37 CRE 3 h J5 420 nm #l] B-
2 FL 5 T B 1
1.7 FitFESH

K SPSS 12.0 BAFATHAR AL B, B LA x£5
KR, 2R BEERR R RKET EZ0H.
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Fig.1 LXA,showed dose-dependent impairment of LPS-
induced G-CSF gene expression

A: the GAPDH and G-CSF melting curve; B: the relative quantity of
G-CSF.

2 H#R
2.1 LXA, %} LPS if5 RAW264.7 40 G-CSF &
H = 1% B &2 M

YA 2k 7%, GAPDH #1 G-CSF [JU& 15 9 5 7E
80.5 'C. 86.6 C, WEFLELA, F H H AL B R W.HH
BEEWE A). T G hR EY), X514
TR RARFF R, R BSRERLPS L
W G-CSF % 2.5 1%, i LXA, #1141 LPS %5 G-CSF £
1%, LA 10 nmolV/L LXA, HIHIHIEH B R H, HEEE
JUFAUH LPS R4 1/10 (B B).
2.2 LXA, % LPS iS5 RAW264.7 i 5 i G-
CSF H) %20

ELISA &3 B7R, 1 mg/L LPS # 85 S 4 5
W G-CSF (P<0.01), LXA, ##l LPS %5 G-CSF 43¥#,
H A 10 nmol/L LXA, 301 H £ 4 B G041 R N
39.8%)(P<0.01)(/& 2A), 10 nmol/L LXA, AL FE 4RI 2 h
HILHNH] G-CSF 43 W IR (B 2B).
2.3 LXA, #1#l IxB, PE#EFN NF-xBp65 4%{iL

NF-kB #& G-CSF MI# gBuE 1, Bt —5
BT LXA, X G-CSF #5201 22 75 18 3 P 1l NF-xB Ty
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Fig.2 LXA, showed dose-dependent impairment of LPS-
induced G-CSF secretion

A: dose-dependent effect of LXA, on LPS-induced G-CSF secretion;
B: time effect of LXA, on LPS-induced G-CSF secretion. **P<0.01
versus control group; *P<0.05, 44P<0.01, versus LPS group.
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Fig.3 LXA, blocked LPS-induced IxBo degradation and NF-
kB translocation

SCHR . SRR EE T R I LPS % S48 K& # B, B&
fi#, T LXA, B %] IxB,, B 3). BT IxB, 2
NF-«B 4l 8 [, IxB,, 7l NF-xB H fl 5 5507 2 ffd
¥, TAREEUZE B R NF-xBp65 HIft At ill
NF-kB HIA A5, 2RI LXA, BEH LPS 55
F NF-xB iz REE 3).
2.4 LXA, X} LPS #EHI RAW264.7 415 NF-xB
EREMRE

YL NF-kB 456 s (179 Y6 E B 15 Fobr
R, LXA, IR0 H) LPS i 5 1) NF-kB ¥
SRIEHE, T S B AR R AL O R REE T I B
(B 4),

300%

2 o NF-xB
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Q
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Fig.4 LXA, inhibited LPS-induced NF-xB transcriptional
activity
*P<0.05, versus control group; 44P<0.01, versus LPS group.
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BT RN, PR EER IR —
Hh L 4 BRLTE 90 E J=) B0E Ik 7 IR S 8 4 P T R 4%
BRI 2 A, 6 0T LB IR I KRR . 2
M. B EBESRGAL. MEEDERMRS
WA G-CSF AT P R A B A 1. i B
MAEKKTF. G-CSF 5%444& 5,14 G-CSFR [RIJE
R IE R E, TGS JAK/STAT. Ras/
MAPK %% 5&f5 508, LML 2P AR NN . 3T
LXs 52 KHIHT R AEH & G-CSF. ki 4 U 7E K S
HH AR AR A, AT S BRI R B 1 UK PSR T
LXs %} G-CSF fI5m1. Z58 K, LXA, 1% LPS 55
FRAW264.7 EVE4I L G-CSFRIAF A (B 1, E2),
XPE7RHNE G-CSF P= A4 ] B2 LXs RIFFHPLR BN
figfez —. MHBKE, #ATKI LXA, X G-CSF
FAKFN 50 I FIHIAE FH A R Bl A LXA R B 35
458, WM LA 10 nmol/L LXA, [K30HI1/E F fxom. X%
/RLXA, AT REH AR B — i@ 1254 1 G-CSF 3R 1A
4y WAENE 10 nmol /L LXA, B 344 1) A B K B 1T
BRCR PR A S 56 1 B HE VR IR

NF-xBJ VZAF7E T & K40 M, 2RI 2 KIEF
RIS REE IR IR P R B R B 78 SCERIRIE,
NF-«B & G-CSF Mg 1011, H4 LXs &
FIE T Y5 NF-xB 1 50 G-CSF KI&RIEWE? BT 10
nmol/L LXA,FI#HI1E & 3, FATHFL T 10 nmol/
L LXA, X} NF-kBp65 ¥ {750, 45 REW, LPS
i F {2 HE NF-xBp65 #4, 1 10 nmol/L LXA, #] &4
#I LPS %% NF-xBp65 # 4 (K 3), ABERET,
NF-kBU—MEEHMER S HHIE A KBS S
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AL

T M2z . LPS B, IxB #% BB AL 17 (447, NF-
kB H MR AL B A, J8 ) RTEAE R e sk 12,
kB, & NF-xB FI# 8 B, H MK B %% NF-
kB #HAER. TR, BATWEET 10 nmol/L LXA, i1
Ay LPS #5510 IkB, F#A#. BFRKINL, LXA, R
%I LPS 15 % IxB,, FEAR(E 3). BATEF]HHH NF-
kB 4560 s B E BURL AT T LXA,
% NF-kB 8 K iE tE FIR2 I, 85 RIESE LXA, BHIEHK
B Hb I NF-xB R 4. X#E— PR
LXA, J14 NF-xB /& H. 175 LPS i5 5§ RAW264.7 B I
M P FIE G-CSF MiigfE 2z —. 11 LXA, EFIRMKH
PEHANH NF-xB 5 %is 5 B3 LXA, X G-
CSF HI4MHIE F H AN A2 B 35 R FE 0 185 I v 385 58 AH B
T JE, b LiXi#E— S Ui LXA, fefgilid £ &gt
VAT G-CSF [RIEFI 43 o

gr PR, AR AL LXs BEME LPS %

RAW?264.7 5 W40 iy 15 R4y Wh G-CSF, #14 NF-xB

A RERIEE R EENHZ —. LXs AJHefEN
NF-kB &L HI, 877 4 f 9 NF-xB 5% %05
M, AF RS S B VE MR T A RAE R NV . H
LXs %M G-CSFRIEN EVR A ML LR I3 m? LXs
0] BAIE Ik R L ATL I 52 1 G-CSF fIRIA? H ATie A
PR AN, X R FRATRE Sy FNAH T A I
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Effects of Lipoxin A, on Expression of G-CSF and Possible Mechanisms

Xiao-Yan Zhou, Li Zhang, Ping Wu, Wei Xiong, Yong-Sheng Li, Du-Yun Ye*
(Department of Pathophysiology, Tongji Medical College, Huazhong University of Science & Technology, Wuhan 430030, China)

Abstract

To explore the effects of lipoxin A, (LXA,) on granulocyte colony stimulating factor (G-CSF)

expression in RAW?264.7 macrophages and the possible mechanisms. After treated with 1 mg/L lipopolysaccharide

(LPS) in the absence or presence of LXA,(0.1-1 000 nmol/L), the cells were harvested and G-CSF gene expression

levels were assessed by real time PCR, G-CSF protein concentrations were determined by ELISA, kB, degradation

and NF-xB translocation were detected through Western blot, NF-xB transcriptional activities were tested by trans-

fections and luciferase activities assay. Results demonstrated that LPS increased G-CSF gene and protein expres-
sion levels, LXA,inhibited the effects of LPS, and 10 nmol/L. LXA, restrained LPS-induced IxB,, degradation, NF-xB
translocation and NF-xB transcriptional activity. In a word, LXA,controlled LPS-induced G-CSF production through

inhibition NF-xB activity in RAW264.7 macrophages.
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