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[FHE] BB HWIEEE A4 (LXA4) XIS A TR R BB e 08 A9 D 8 FH S X P Toll
FEAZAK 4 (TLR4) . MoRIRIE N T2 A6 H 5 T 6 (TRAF6 ) FIKMEEM., Fi% e 3 R HEE Sprague-
Dawley KL 60 HBEHLA> R @ 2L FIERELL (n=30) , S mIRIKEE T IR BUBTRY, K PR BB AL
YR RAL . MeRRAEAL . BRE R, MUK S LR, XA, MlEL] . IRARRA S BT ABEK . IBEE
B IRAR Ad+ B HIE IR ST, WL 12 h 5 DR M RAEATIEL L. ELISA FEAM M5 4025 6 (11-6)
BRI T o (TNF-00) K5 B A S REER A IELLZY TLRE . TRAR6 /KT SERZEO6E R PCR
KM TLR4 mRNA, TRAF6 mRNA [RAKT-. SR SIFKERSE 6 MG, B REITHEE . Lee's
FEEOH R T E A (P<0.05) o S, MR 1L-6. TNF-o /KB 3 E (P<0.05) ;5 [Hl—1k
AN, MEHEERT RALME 1L-6 . TNF-o K FHRIE S (P<0.05) , BEA R4 REEAELL IS 11-6. TNF-o
TP BEAL (P<0.05) o Sl thdg, MR BUFIEZA 20 TLR4 . TRAF6 21122 TLR4 mRNA. TRAF6
mRNA KA K [ (P<0.05) 5 [Al— PR E AN, M IE 4 3% B 240 TLR4 . TRAF6 2 11 ) TLR4 mRNA |
TRAF6 mRNA Fik i B R (P<0.05) , IMS5MEEAEALILEL, BRAZFE 4l TLR4. TRAF6 21} TLR4 mRNA |
TRAF6 mRNA kit B EMHAE (P<0.05) o 458 LXA4 REFRARILTEY 11-6. TNF-a 7KF, WRAE N . LXA4
BEMH] TLR4 . TRAF6 7EMERERE K RUFME AR AY L, AT RE sl 7] TLR4 B(5 514 Sas ok se i ny .
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Effect of lipoxin A4 on the expression of Toll-like receptor 4 and TNF receptor-
associated factor 6 in the liver of obese rats with sepsis

JIANG Wei-Wei, GAO Li-Li, WU Ming, ZHAO Tong, SHEN Dong-Ling. Graduate School, Xuzhou Medical University,
Xuzhou, Jiangsu 221000, China (Gao L-L, Email: gaoll0808@sina.com)

Abstract: Objective  To study the protective effect of lipoxin A4 (LXA4) against sepsis induced by
lipopolysaccharide (LPS) in rats with obesity and its effect on the expression of Toll-like receptor 4 (TLR4) and TNF
receptor-associated factor 6 (TRAF6) in the liver. Methods A total of 60 male Sprague-Dawley rats aged three weeks
were randomly divided into a normal group and an obesity group, with 30 rats in each group. A rat model of obesity was
established by high-fat diet. Each of the two groups was further randomly divided into control group, sepsis group, and
LXA4 group, and 8 rats were selected from each group. The rats in the control, sepsis, and LXA4 groups were treated
with intraperitoneal injection of normal saline, LPS, and LXA4+LPS respectively. Twelve hours later, blood samples
were collected from the heart and liver tissue samples were also collected. ELISA was used to measure the serum levels
of interleukin-6 (IL-6) and tumor necrosis factor-o. (TNF-a)). Western blot was used to measure the protein expression
of TLR4 and TRAF®6 in liver tissue. Quantitative real-time PCR was used to measure the mRNA expression of TLR4
and TRAFG. Results  After being fed with high-fat diet for 6 weeks, the obesity group had significantly higher average
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weight and Lee’s index than the normal group (P<0.05). Compared with the normal group, the obesity group had
significant increases in the serum levels of IL-6 and TNF-a (P<0.05). In the normal group or the obesity group, the sepsis
subgroup had significant increases in the serum levels of IL-6 and TNF-a compared with the control subgroup (P<0.05),
while the LXA4 subgroup had significant reductions in the two indices compared with the sepsis subgroup (P<0.05).
Compared with the normal group, the obesity group had significant increases in the protein and mRNA expression of
TLR4 and TRAF6 (P<0.05). In the normal group or the obesity group, the sepsis subgroup had significant increases in
the protein and mRNA expression of TLR4 and TRAF6 compared with the control subgroup (P<0.05). Compared with
the sepsis subgroup, the LXA4 subgroup had significant reductions in the protein and mRNA expression of TLR4 and
TRAF6 (P<0.05). Conclusions
response. LXA4 can inhibit the expression of TLR4 and TRAF6 in the liver of septic rats, possibly by inhibiting the
[Chin J Contemp Pediatr, 2018, 20(7): 578-584]
Key words: Obesity; Lipopolysaccharide; Lipoxin A4; Toll-like receptor 4; TNF receptor-associated factor 6; Rats

LXA4 can reduce the serum levels of IL-6 and TNF-a and alleviate inflammatory

TLR4 signaling pathway.
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HEREAE D — Rt PRSP O, o4&
BROCTERIERR IR, BB 2T ke, AR
KRR, ATBV R S A % 7 Uk A T
TRR AR, JLEE AL AR Bk 22 B — P A5
s, ShReTt R SCHE, MR, LM
R T LE R B, BT AN,
U2 RUBEIRAG O MUV R GBI . R e
SEPE LR S BRRAT AR SRR U i
ARG W7 LR HERRIX A faf o, EPRREE —
B AT E RAE SR, R 2 PRSI S s ™ P
A AR S AE S0 PT LAGE 3 Toll #E 32 A i A2 5 |

KW IREE A4 (LXA4) VE R AEAE: DU IR A it
PP BRI B TR L IR RAE

THAR DO RE Y PR A 0T, B2 Sy RE I N (1Y)
“FIEAES" 1 feLmh (LPS) Je& 2 [C R TE
DA RE b R E B NSy, B R R,
HA Y2058 P8 T i O N T 1 I 40 R 440 i
JEABERGEK, Bri i N #EE . Toll BEZ 14 4
(TLR4) (3 77 =0 5 9 22 IR M B 1 N 2
RZIEMEE A I A sh s i e " IiRg SR8 7
ZARF KN T 6 (TRAF6) J& TLR4 Fiff5 51
Wi A —FR, TEREER TRAF6 JE DK /N,
TLR4 9519 905 K7 K b 97 0 gk ™ pr
DAZS S2H6 18 o WS LX A4 Ab 3 Al e e K UPIE
2041 TLR4 Fl TRAF6 2 T {iF 98 5E N T AU 2R 3k,
BT LXA4 KIEHTRAVE R LS LA YRR

1 #MRERE

1.1 KM R AR
{5 I PE 3 JB % Sprague-Dawley (SD) K B

60 X, KT 30~50 g, W FIERM BRI 2 SE R shY)

HUL [FATIES . SCXK (75 ) 2010-0003], -3 1]
BHE B 18N R =L s o = g Ak 2
FEARM BRI ZE LI S in T (10.0% $4iH
5.0% T | 2.0% JHEEE | 0.2% PNIERT A MENE . 0.2%
JHER I 82.6% M@ iRk} ) o
1.2 FERFIRINE

LXA4 ( 3£ [E Cayman 22 ®] ) . LPS ( 3£ H
Sigma /A ) . KELIL-6. TNF-a ELISA 74 (2
[ eBioscience A ] ) . BTN £ 7 FEHLIAR TLR4
(100KD) ( ZE[E Abcam AH] ) . It AL vk
YUk TRAF6 (60 KD ) (2N =AY R A BRA
H ), N TIEUA B-actin (42KD) . AR
ALY bR ICE PN P& HRP ARid b —
i (R A TERARATR ) , TRzl (Jb
5t Aidlab 23F] ), S RNA $2BGAF] & K SEmt 5t
EHE PCRIAF & ( JL 5T TIANGEN 24 5] ). B0 i)
RS EAAR T KA R AR ) | WEFRAY (55
[ Thermo AH] ) | HIk#AF (JLES—ERT ) |
SEIF N i PCRAY (3£ Hlumina A F] )
1.3 ZhIERIHIERSA

60 2 SD KEPBEHL AL (n=30) . —4
T R R SR S — LA T R IR AR
g6 G (KR 9 FBE) , RIS 12h,
A3 5T LA E I K, T Lee's 75 4k =
SVI[EE (g) x 1000/ HK (em) 1o LA ARTAR
ML 3 2 A R A T a3t 3 A 7 K RSP
1 20% 1EAREREIR B P, 20 PR A ) 1Y 30
SURE AR R B 30 H 3538 K RS R AL S = e 1k
N REA . MeFEREAL AR E &R T4l (n=10) .
JHe 15 2T LPS 3 mg/kg M8 I 4 56 1l £ e 25 i 5
RO JRAE R T4 LPS 3 me/kg & EH S G T
LXA4 10 pg/kg X0 HE s 78 55 125 S R4 745 0
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A PR KIS A, S RERMEE 12h, KikF
MR ] i T AET K R T LASIBR -
1.4 FRARE
R4S 10 BRI A R 8., A4k
PLIEH 8 R RRH TIREE R, £4 KR T 10%
KA ST 0.3 mL/100 g JE 756 RRE, O IEHRLI B2
B, FTFME N By BUF AT, PBS W nfik/a i
IYE T 4% Z R PR EE o T -80°C
UK#E, FT Western blot A1 RT-PCR 54 .
1.5 ELISA i£#llkK RN IL-6 #1 TNF-o BI7kF
B 45 24 KRR 0 E B I £8 2000 r/min &5 0
20 min, HURIMGESS, ffiH] IL-6 F1 TNF-a [ ELISA
R, PRI BRI 1L-6, TNF-a /K, ff
FHBEFRALAE 450 nm AL 2 BOEHE , 22l bRl 42
FARYEILITE 1L-6 . TNF-o0 B,

1.6 SEHHNXEEPCRETN KXRIFHEAR
TLR4 #1 TRAF6 mRNA HyFRik K F

M Home-Gene-NCBI H 2 3% 31 3845 H 19 4L
751, RIS RERE T Primer Premier 5.0
Wit R E TS IYFS. RN Zat NCBI-Blast
ST, ST BB SRR, BRI
BHEYIF ARG R A FEIE . B-actin FERHNZS XTI,
FLARG W75 e B BRI 3 = KNI 1.

K H TRIzol VL HE U MEZH 25 RNA, i 5%
JERL cDNA J&, 10 ff5# B E 47 520 56 Y6 2 7 PCR
o S 9¢ 2 B PCR R WAR &R (20 ul) -
¢DNA (10x ) 4pL, EFUHE5149 (100 pmol/L)
£ 0.4 pl, SYBR Green/Florurscein qPCR Master Mix

(2% ) 10 L, ddH,0 52 uL. K B %% 4 50 C
2 min, 95°C 10 min; 95°C 30 s, 60°C 30 s, 40 PMEFR
L, BBHRELL 2708 Y A T R R A
POF Sy

£1 SMEIRALSY
HFR 2l S Bk

Forward 5'-TGTGTAAACTGTGCTGTGCC-3'

TLR4 167 bp
Reverse 5'-CGTGCCAAGTGATTCCTCTG-3'
Forward 5'-TATCGGTGGTCAGTGTGCTT-3'

TRAF6 215 bp
Reverse 5'-CTCGTTTCTCACCCAGTCCT-3'
Forward 5'-CACGATGGAGGGGCCGGACTCATC-3'

B-actin 240 bp
Reverse 5'-TAAAGACCTCTATGCCAACACAGT-3'

1.7 Western blot # il X & AT A 22 41 TLR4 #A
TRAF6 EAMRILKE

B K BUIFIEZH 2N -80 C Uk A B, 784>
A1 T B4 5 4°CF LA 12000 r/min 250> 10 min,
BUL3E, I BCA B e I 150 8 I 2 1 vk
o WUE AR BORAE &, i B RRZE MR 100°C &,
W 10 min 28 7E, #E1T SDS-PAGE R Tk, &
I F5 2 PVDF B, % 5 FH 3t P Y00RG A D7 1)
—HL 4 CIF B L (B-actin F B H 441 4 1:200,
TRAF6. TLR4 #i B Lt 44 & 1:500) . PBS-T ¥t i
Je AR AL S A AR 10 B (R L iy
1:50000) , 37°CEEIRIFE 2 h, ECL B, f1E,
H Image ] BURS BT RGEXT R 15 AT 00T, 45
RULH P 5 WS KA i R A X
Fikar,

1.8 Sit=ZEaHh

K HH SPSS 16.0 SeiH R 4w B 21 140124 4
M, THEERIDIEC + brifEE (xxs) Fom,
ZH B) H AR I REAS ¢ K56 22 2 (A) LAk FH Bl
PLELAL AR 2 3 x 2 BT BRI RHG J 25 50 #
RERZEMWIKT, HAHEE—IKF, DAHA N
6=3x2, ZHHH RN SNK-¢ K%, P<0.05 H 2=

SAEGIEE L,
ZR

2.1 TWHAXRMAEEN Lee's 5T

TRIFEE 9 JRIWSHT, A4 R A E R B K,
T Lee's 880, 255 R &5 I8 IR 4 - 24 44 &R
Lee's 8805 T8 IR B4 (P<0.05) , W2,
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*2 MWMAKRRMEEN Lee's I5HLLE

(x+s)

22 FKAKXRIMEIL-6 B TNF-a KFEZE{L
ANFRVREE K B 1L-6 Fl TNF-a 7K e 22 5

ZH 5] n KT (o) Lee's 8%
5 KL 30 215+ 46 276.1 3.0 A E L (P<0.001) , 456 ¥%, R4 R
RIRICEAL 30 28350 2873465 ST AL, R 2 B4 1L-6 il TNF-o
(i SILT0S SRR IR Hode 2 5 AT AT B L (P<O.001) , B
i <005 <005 VMU T LRSS, Wt 4L B JRAL 116
TNF-a KB ETHE (P<0.01) , JRE XA
$iE 4 IL-6 F1 TNF-o0 K- 2 RN ( P<0.01 ), W3R 3,
%3 HAKRRMEIL-6 & TNF-0 /KFELRE  (x+s, pg/mL, n=8)
o -0 FlE PfE s FlE Pif
SN JEL K B 758 K B JEL KRR
x4 256 + 84 414+ 51 914 + 66 1325+ 87
A2 423 + 111° 666 = 61" 70.689 <0.001 1395 + 87" 1894 £65°  346.686  <0.001
izl 320 £ 98" 492 + 41" 1154+103" 1587 +85"
F 14 29.335 158.984
P1E <0.001 <0.001

T an SXTRALILES, P<0.01; bn SIKERIEALILEL, P<0.01.

23 BHKXRIFAEAZ TLR4 & TRAF6 mRNA

RizT{L
A ) k£ 4H K B TLR4 F1 TRAF6 mRNA 7K
TR ERFAGITFE XL (P<0.001) , 45651

B, NOPELH B E T, A [a] 25 2 b B2 [a)
TLR4 1 TRAF6 mRNA /K F H 4 A it % =

R4 BHAKFRIFALELE TLR4 & TRAF6 mRNA 3 RizE &

X (P<0.001) , Z5EWE R ZE IR, Mk
i 41 5 % IR 2H TLR4 A1 TRAF6 mRNA A Xf 6 ik
BEF R (P<0.01) , JREFEHABMEIEH TLR4
F1I TRAF6 mRNA AHXT ik i i 2 AL (P<0.01)
W 4.

(x+s, n=8)

- TLR4 mRNA . Pl TRAF6 mRNA Fi Pl
ELEIPN JEL K B S RliNE JIEL K B
it B 1.10+£0.14 1.47£0.32 1.09 +0.09 1.46 +0.18
Y EEIELH 1.59£021°  2.04+021° 26973 <0.001 159+021° 195035  22.992 <0.001
R R A 128+029"  1.57+027" 134+024"  159£027
FAl 19.561 17.414
P Y <0.001 <0.001

TE: [TLR4]Toll BESZ1AK 4; [TRAF6] BIEIRIER T2 AM AT 6, a R GHIRLL AL, P<0.01; bR SRR i, P<0.01,

24 BHAARHFEAHALATLRY X TRAF6 EA R
BT

ARk & 4 K B TLR4 Al TRAF6 5 H /K
FrEZES A= E L (P<0.05) , 461
B, MEREA W T md . AN TR 4 2 Ak R4 )

TLR4 F1 TRAF6 & /K F L 2 R A Gt % E X
(P<0.001) , ZiAHE R ZEESR, W
9iE 4H 0T BE 2 TLR4 F1 TRAF6 78 113k B 3% T+ i

(P<0.01) , BEEZRAEMEEAEL TLR4 A1 TRAF6

FEHAFRLBFRM (P<0.01) . WK1, 5.
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EEpiPN ] LN
XM JRERA M XA JRERA M

TLR4

B-actin

E PN JEREAR B
XRZAL  IRAERLAL MEREA O xHRZAL REERID MKEREA

TRAF6

B-actin

El1 SEARIFHAEALATLRS ( £) X% TRAF6 ( T ) EEHEIKE

*5 KEFFAEZAEL TLR4 1 TRAF6 EEHEXRIZELEE (xxs, n=8)

TLR4 TRAF6
A LR TPN ﬁ?ﬂﬂ*iﬁéﬁ i P S 2iiNE ﬁﬂi‘}ﬁékﬁﬁt i i
payiit| 0.28 +0.08 0.41 £0.03 0.46 + 0.04 0.52 +0.04
JHeREE2H 0.63+0.14"  0.70=0.11" 7516 <0.05 0.71 +0.08"  0.89+0.07" 45.955 <0.001
I 049+0.13"  0.58=0.11" 0.57+0.07"  0.71+0.04"
F1ii 27.433 85.357
P1H <0.001 <0.001

@ [TLR4|Toll FEAZ{A 45 [TRAF6] MRRAEIN T2 M EIN T 6, a /n SXFHRALIER, P<0.01; b /s SHGRIELIHE:, P<0.01,

g B BRI R RS,
55 AR BRAR HE, 3 TR A PR K BRI R A B
AR AT R Jie AR AN R A R, ok FRIE NNCEREFE A RARRL, TN R 7
LR R AR A 2 S8R Y R R g 2 1 T e FERE B A 1 7857 L) LPS 1 S A W45 4L 2 1L
E— LRI X B, R RICRERE 2 BN W AR S0 i 45 T o i T A R R R
Y BIA T B EERIGRE Lo AZSCHE STEVRETEAEE R RUR, LPS 8 i S E 7 K Uk
Xof R JRF: i it 1l 96 i S5 17 1Y) 2 s LRI R A T T 5T BEREAEA
VFZHESHHA, WRAEAN FAER AT 280, Toll #£5Z (S RAEMH 556 ST E 1,
T 10 ZEL A R — A B K v B TG AL B P9 2 A B B FH S G [EA HE, TLR4 J2& Toll REAZIAZ % ik
O3 — RN RAEAN BT BN YE R AE O EEARR, FEAE AR s M e
SEfrqe M Pal 45 OVRRST R BE, BRI 40 A7 AE FH, JERRREATT, M3 FRA TR, ATLRA
TLR4 B {558, LPSAEN TLR4 EEEAA, 7 IF TLR4 {5 5 85 S 40 O ™. TLR4 1] LI
PAITS TLR4 38 B, 1 B05 NF-«B {5 538 #%, TV A A S B o TR, TR
Ja 3l TNF-o0 J% 11-6 4R 7 FE R 4% 5%, M5 = = IRHIE R LPS, 524G, #ad—RI%
RYEAMMIEGS, BRRAELAE, WEJ I, 1Ak T i TRAF6, #ETIIE NF-xB, S
AERE R AR IR 2 Fl, SRR R BMEFERHEFHA AL . TRAF6 /E} TLR4
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fHFoEM T REEN I, KETRREETH
YEH . LPSAEN TLR4 FEFLIR, 06 4 1 %

TEASZES b, i) Western blot A1 RT-PCR HiE
ST FEMGEERE R A T AR R RUFFIE4H 4 TLR4
JiF TRAF6 7K P-4 538 A BT 0 Ty, ELISA il
IL-6 Fl TNF-o 7K-F- B 85, UESE T RAE 1 i3 Al
TLR4 i@ A4 .

LXA4 S S E 1 A A8 AR DU R 8 o i o S A
g £ 7= A AR = 1, A =0 Y P R
PEFEPUR, DRG] rbtohr 40 i 1 A 2
I, SRR T N B A0, T BB SORE BT IO & Y,
RSB Serhan % PV R HL, ERES S H G HEAH
BRZARGS G, it Z 05558 BT I SAE K7
LR P, BERSA I I 40 1 R A R A Y
Ak, IR I v A v O T A 2 e A At
A AR, DA ] A I R AR I R T EL, A
GENE B AH I B B TP & FERE A I PR A R AiE
THIBMPE 2,

AERAEN, LXA4 XHF LPS SRR A
54, AT DA I3 TL-1 . IL-6 F TNF-a 7K F-REAI
SVPEIT 545 2 ks v g5 LXA4 ] NF-«B 4
WifE 55 S 5 ™, LXA4 W RE% A4 R fIHRR
755 1 B 2R A R £H b 4 i ] 8 B IR T -1
(ICAM-1 )R NF-xBp65 {31k ! Brilr i o8 ik & BE,
LXA4 X e i an DC AT 40 &E i sh et A —
ERITERT R, R LXA4 7R . A B s
PRI A5 1% M A AH SR b BE R FEE Y
PHATVER PO LXA4 8 0] LU/ D RR I ZHEL P TL-6
TNF-a. il CRP Y mRNA kK, I 0] 43 5k B A%
M5 R F IR, R LR A AE (MS)
KRR Bl Ik o A A A T it R v e 3 e A
FH P R B SIS B B AT T LXA4 AR &
(1) 52 A BLAT PR A A TE TH AR MO VE A, X ie
2 TR E .

ARSI R, NRAE TR 2! TLR4
TRAF6 7K -5 e w3 i 4 B W R AIK, U P LXA4 fig
g 00 i e e BUH IR A i v TLR4 . TRAF6 1)
Fak, R T LXA4 AT AEM 4] TLR4-TRAFG {5 5
PRSI . AN, ELISA A8 145 SR g A 2
T A e FE 2 K BUMLE 1L-6. TNF-a R,
T TLR4 18 #% e 20T LS B 4AE IR TR BT, HL

HIFTAE S LXA4 fiE 94 TLR4, TRAF6 F£ihF K.
Zi LTk, LXA4 BE % [ X 1M 3 106,

TNF-o /K- IF LI AFIE412U TLR4 . TRAF6 HY &

K, XPHEREAED R A PIES BAT PR T, L

AT RS2 i i TLRA {5515 SRR S8
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