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Azithromycin inhibits proliferation of rat airway smooth muscle cells though TRAF6/NF-kB/VEGF signaling pathway
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[Abstract] Objective

muscle cells CASMCs). Methods

AZM group. The rat model of asthma was established by ovalbumin (OVA) sensitization and stimulation in vitro. The airway relat-

To explore the mechanism of azithromycin (AZM) for inhibiting the proliferation of rat airway smooth

Thirty Sprague-Dawley (SD) rats were divided into the control group,asthma model group and

ed parameters of rat lung tissue were determined by using the medical image analysis system. Primary passage ASMCs were isolated
and cultured using the tissue-sticking method,and the vascular endothelial growth factor (VEGF) overexpression vector or tumor
necrosis factor receptor-associated factor 6 (TRAF6) overexpression vector was transfected into ASMCs in the AZM group. The
protein levels of VEGF,NF-kB p65 and TRAF6 were detected by Western blotting,and the proliferation of ASMCs was evaluated
by CCK-8 kit. Results
thickness of airway smooth muscle layer in asthma rats (P<C0. 05),also significantly inhibited the proliferation of ASMCs in the

AZM significantly inhibited the increase of thickness of total airway wall, thickness of inner airway wall and

asthma model group (P<Z0. 05). AZM significantly inhibited the protein expression of VEGF and NF-xB p65 induced by asthma
(P<C0.05) ,and the overexpression of VEGF significantly reduced the inhibiting effects of AZM on proliferation of ASMCs (P<C
0. 05). AZM significantly inhibited the high expression of TRAF6 induced by asthma (P<C0. 05),and the overexpression of TRAF6
significantly reduced the inhibiting effects of AZM on expression of VEGF and NF-«kB p65 as well as proliferation of ASMCs (P<C
0. 05). Conclusion
TRAF6/NF-kB/VEGF signaling pathway.

[Key words |

AZM can suppress the proliferation of ASMCs, its partial mechanism may be realized through inhibiting

azithromycin;asthma;airway smooth muscle cell; TRAF6; NF-kB;vascular endothelial growth factor
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AZMCP 2 F) 8 ) 25 4 IR 2 7)) X4 B0 3 2 A Covalbumin,
OVA) VA A BB [ALCOHD, 1H1 CCK-8 17 & (£ [ Sigma
ANED s PCR §7 338 5] & . pcDNA3. 1-GFP # £ | Lipofectami-
ne™2000 % YLk F) (£ E Invitrogen A 7)) ; DMEM 3% 55 £ G
A= I 375 (3& 8 Gibeo 24 A)) s RIPA ZfF . v ik HH iR (BCA)
5 a5 & R AR 2E R (ECL IR (LB 2 = KA w3 ]
{98 2. (PVDPF) i (32 B Millipore 2 @) ; % #1 K B NF-«B
P65 & 7 PR Bt K Bl VEGF £ 50 B 1 4 . % 5t Kk &
TRAF6 B g EHLAR /N BT K B Bractin 5 50 B Hi 44 | BUAR o
AALPI AR IC B9 R bt/ R TeG (BEE Abacm A F]) .
L2 Jrik

1.2.1 Zhyord Kmii R sy 8% 30 2 SD KR40 3
HH (n=10) : XoF JR 2, 198 M 455 280 2 F AZM 4, 18 s 455 280 2 D
AZMAPNRG S 1.8 RIEEES 1 mL & 10 mg OVA
100 mg AICOHD, i 4= BEE K ¥ W &l 45 15 RIOT IR &4 7
2% OVAH #ER K ¥ W 25 AL WA LA & S 1K 20 min, 4§
H 1w g 4 5., Hp AZM 4.0 15 KITIH T b
R 30 min 457 AZM(50 mg/kg) I i i 4 . % B4/ R 7E
B S O I LA R KRB OVA, HH KR TRRE
R K 24 h ) A SE . HGHIRCT Bl 41 20, F 4 I 4 2L 4% 2 B
PP [ 2 I ol isos B0 R, 8 4 ik 2B T ASMCs 43 55 )
AL L DLW R VR A R R . TR A A3 B o KRR BB M
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Plus 6. 0 & fii 20 21 37 X 4 3L IS [ J& 42 (basement membrane
perimeter, Pbm) | 57 5 & B¢ G T FX (total bronchial wall area,
WAD K I8 N BE 10 FR (inner way area, WAD F1 5 iF L 1 2
(smooth muscle area, WAm) , 3 /i Pbm ¥4 & (B Fr #E1L , 43 51
R B A BE R B (WAY/Pbm) | 4 BEJE B (WAT/Pbm) FIF- 1 AL
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2 JOTA 5 1 T A 43 B A% 2 KRR A S LA 4, o A
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o B 4~6 454 ASMCs, 43 51 il BV B 245X 10" /mL Y 44
BV L #e B AL 200 L A F 96 FLARL 37 (C 5% CO, K3
24 h, 3 BJE LY 19 DMEM B 57 W 4% 22 15 5% 24 b, {8 40 g [ 25
F Go . 8K 5 1] X HEZH ASMCs i A2 10 % B 4 10775 1) 555
IR - ) W Wity A5 A8 2 ASMICs Hpofin A B0RBK BRI 3 1Y 3% 557
W1 AZM 41 ASMCs H [a] i im A & B Bt v A R] ¢
W JE R AZM(3 X 10 °,6X 10 °,1X 10 ° mol/L) A 1% # % »
37 °C.5% CO, K557 48 h Jg , B LN 10 pl CCK-8 4l % . 4%
Sr¥E% 2 hJ5 BRI G A AR 450 nm b & L i 0RO
B (AH,

1.2.4 TRAF6 fl VEGF i ik &k ity gt K 3 Rk
Gen Bank 1 TRAF6 f1 VEGF 3K ¥ 3], % % 4 Oligo 6 #%
THARR 519, F PCR 5 k9™ W48 159 B 0y 2 K. % D0 P 16 5 1Y
TRAF6 5 VEGF J¥ | 75 % 8] pcDNA3. 1-GFP k& v, ¥y &
pcDNAS3. 1I-TRAF6-GFP 1% pcDNA3. 1-VEGF-GFP 3 % ik 3
R SR lipofectamine™ 2000 ] AZM 20 ASMCs 1 43 4l
Yt pcDNA3. 1-TRAF6-GFP i % 35 # & (TRAF6) 1% pcD-
NA3. 1-VEGF-GFP i 3£ ik # & (VEGF)., Pl = Ji ki
pcDNA 3. 1I-GFPA g %) M RS BEZD . B YL A 737 C |
5% CO, 1 F 555 48 h J5 . & (A i EP 6 1 (Western blotting)
For I 2 1 3R 381 O - CCK-8 50 Sk i) ASMCs 14 58 % 2 .
1.2.5 Western blotting ¥ I RIPA 2 f# 7% 43 5l 24 f 1%
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BRI KR4 4 % ASMCs, B 02 IUEE A, BCA X5 &
ME R EHKF . B 20 pg BEHTT 104 T e MR - W
975 T e 968 s FL 9k (SDS-PAGE) J5 # % % PVDF i, 5% L & 7%
ME 1 b SRS 4 i A 4t K B TRAF6 B 5 B BT 4 L St
KB NF-«B P65 £ 5 i e bi K Bl VEGF £ 5o [ bi {4 5§,
INERPLK B Bactin BLTERE B, 4 C W F 7, B PRS2 0 n
ABAR T E A EG R C W W E S b R 1eGL Z IR E
1 h. ¥ M A ECL &SGR H B HH. U pactin fEN A
%, i Tmage j J X 4717 $E4T 4047 .

1.3 SEil2fabs SR SPSS13. 0 B4R #E47 S it 40 b7 . 3 =
TR, TEs TR 4L SR K5, DL P<<0. 05 HESH
Gl S,
2 %7 7
2.1 AZM fpl ez g K A F 8 K ASMCs #95E K U
MY RGBS BRI R, B i A R 4 R 3E WAL/ Pbm,
WAi/Pbm . WAm/Pbm ¥ 8] & & T Xf 2 (P<C0. 05); AZM
205 78 WAL/Pbm, WAi/Pbm, WAm/Pbm 4 B i {Ik T 1% it 45
U2 (P<<0.05), i, 32 1, CCK-8 # il % 40 A il ASMCs 14 %
W AR AL 25 R - 5 0 BRALAH EL 18 i A AU 4] ASMCs 34 58 B
38 (P<C0. 05) 5 55 2 M A5 10 20 A0 b, AZM 41 ASMCs 34 74
B 98 > (P<C0. 05) , HBLAT — & 1 7l e Ao, LI 1

x1 £HKXRSE WAY/Pbm,WAi/Pbm & WAm/Pbm

bb 8 (n=10,7=£s,pm*/pm)

25 WAt/Pbm WAi/Pbm WAm/Pbm

X 2 21.592+2.137  16.5924+1.733  3.8354+1.024
MR R4 38.63543.526" 30.635+3.088" 9.613+E1.116"
AZM 4 29.074+2.509% 22.824+2.146% 6.942+1.063%

*P<<0. 05, 50 BRAH L &5 # - P<<0. 05, 5 BE Wi U 2 LE 4%
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3X10° 6X10°

AZMZH (mol /L)
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J(P<<0.05), WLl 2A . B; 5 B Wi 185 70 20 A4 bL » AZM 28 K B
AR H ASMCs 1 NF-¢B p65 Fl VEGF 2 [ 335 # U 595
/> (P<C0.05), W & 2A.B, H NFE-«B p65 fil VEGF % 1 7
ASMCs 1 2235 5 AZM | BRI, LA 2B,
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iS4l VEGF % 7K B & 38 Jip (P<<0. 05), WL & 3A, CCK-8
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Z. R ZBAMETF HERERETFHEZERE. i‘ﬁﬁm
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IR, 5 AR IE—
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KME AR BKFEEIEMED; VEGEF Ry £kt 5 NF-«B 5
i A SR, HE ST 8 W NF-«B 7% fbth 2 5 B i ASMCs
B L Rk, AR BFSE 4 Hr T NF-«B/VEGF i@ 7 AZM
i ez ASMCs 38 i v i £ T 5 SR 2 B e i O R 4 41
ASMCs Ht NF-«B p65 fil VEGF 2 [ 3235 /K 45 I % K Bl
W14 3G Jm ., HiE 58 NF-«B/VEGF 5 5 & 5 1 B Wi i 72,
AZM 4B . NF-«B p65 fil VEGF % 14 35 3k /K S 249 B 5808 20

XEEEE" RN AZM REGE M T B M B 5 H: Al
NF-«B i % (9 3006 — 8. W, VEGF 1918 335 68 1% 1 2 055
AZM %} ASMCs 3 58 1) 3 i R4 87 » 25 B3 AZM ] 583K 43 38 3k 41

il NF-«B/ VEGF {5 55 i i 1) il 12 fiii < B ASMCs 1193858 .

TRAFS6 J& NF-«B {5 5 il #% 19 5 2298 47 [ 7, B TRAF6
5 VEGF (X fE7E M 2 17, AZM 4% il 20> 1% 8 4n g of
TRAF6 mRNA [ #3500, 7% AZM 1] fg:i 32 TRAF6 & #5
NF-«xB/VEGF {55 i & 5wy b . B AR 28 T
TRAF6 7£ AZM 1) il 8 ffy ASMCS w7 F » 25 ¢ 57 1 Wit A58
HIZH ASMCs H TRAF6  H R B X AW B, x5
Riba%:™ i i 19 TRAF6 T 2 ik 5 3 A8 B WG & 1E A 6 —
]S, AZM AhHG , TRAF6 & (2 ik K 0 2 d . R,
TRAF6 3 ik e 55 AZM %} VEGF #1 NF-«B p65 & |4 £ ik
PR 0 46 5007 L B RE S 5% AZM X ASMCs 38 5 1) 300 461 5 7 » 2 W
AZM % w0 K B ASMCs 38658 (1 400 i 7 FH AT RE #8432 38 i B
Wi TRAF6/NF-«B/VEGF {5 5 il }% 1fi 55 3L /7, X A gt )&
AZM JiE 2% B Wi S GE T EEHLH Z — .

g5 b r ik . AZM RE A% 3D il 12 i K B ASMCs B 36 7t , =3
Ay HLH AT AE 238 i 40 TRAF6/NF-«B/ VEGF {55 53 1 ifif 52
B .
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