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Azithromycin for intervening with inflammation in rat with chronic obstructive pulmonary disease via TLR-4/NF-kB signal pathway

Guo Caixia
(Department of Respiration , Henan Provincial Chest Hospital , Zhengzhou, Henan 450000, China)

[ Abstract |

structive pulmonary disease (COPD) via TLLR-4/NF-«B signal pathway. Methods

Objective To explore the mechanism of azithromycin for intervening with inflammation of rats with chronic ob-
Thirty-six SD rats were divided into health con-
trol group.model group and azithromycin group. The rat COPD model in the model group and the azithromycin group was estab-
lished by smoking and intratracheal administration of lipopolysaccharide for 1 month. At 30 min before smoking, the azithromycin
group was given azithromycin 50 mg/kg by gavage, while the health control group and model group were given the equal amount of
normal saline. One month later,rats were sacrificed and lung tissue was obtained. The pathological morphology of the lung was ob-
served by the HE staining. The enzyme linked immunosorbent assay (ELISA) method was used to detect the level of TNF-¢,IL-1p3
and IL-6 from lung tissue homogenate. The expression of TLR4,NF-kB and pp65 mRNA was detected by RT-PCR. The expression
of TLR4,NF-«kB.pp65,MMP-2 and MMP-9 protein was detected by Western blot. The cytological classification and count in bron-
choalveolar lavage fluid (BALF) were performed. Results Compared with the model group,the azithromycin group could improve
the lung tissue morphology, decreased the neutrophil granulocyte count(P<C0. 01), reduced the secretion of TNF-a, IL-18,1L-6,
MMP-2 and MMP-9 in lung tissue homogenates( P<(0. 01) ,and suppressed the expression of TILR4 and pp65 phosphorylation level
(P<<0.01). Conclusion Azithromycin can intervene with inflammation of rats with COPD.
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2012-0002, % AR EE AR 7E (23 22)°C L R R B ik & fHEoK
1.2 FEH A A& R OF s 256 BRARD; LPS
(EE Sigma 7)) ; G bt TLRA . NF-«B. B 8 1k p65 (pp65) B
FLRE T A (Cell Signal Technology 24 7)) s & 5t 4 J& % H i 2
(MMP-2) MMP-9 B 5 [ 37 {4 (Epitomics 24 &) ; TNF-q, IL-
18.1L-6 ELISA kI35 & (£ H RB A w433 5 %2 &7 PCR 5|
Y OGEFEEY A T4 B s 8 RNA 2B R 7 # R H &
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SEMRREDE . FEE VR R O R B A e ot A i 4
HEASCHEAT 0 52 40 M08 05 s Kowike-Diff 42 o K I w4 i 40
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FTRAE R
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min, “HZRT IS4 15 min; 85 ZBEBLK 4 5 min, A
SRk WPk 5 mins R R 2~3 min, FAK PE 5 min, 1204
B2 LR S s, HORAK PR ZE R A E Y 30 s, HoRK #h
Pk 5 mins B CBERIK, ZH2R T LB 5 min, T J5 P
L ez R
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PO 180 B IS W AT R . 5 KB TNF-o i
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125.0,62.5,31. 3,15. 6 pg/mL, JE7E55 1 LA 5 A % vk A
AL I BRG] 100 pL bR St 10 £L. & 4l ke
3 AR L. BALIA 100 pL B8 E AR AP K B TNF-o
Bt 37 “C I 120 min, BER L 52 vl (PBS) P 3 U H AL
A S F2-5 E AL 6 T AE W 100 1L, 37 °C /% B 30 min, PBS
VR 3 UG LI A 90 L TMB & {5 i, 37 °C ¥ 5% I 30
min; BFLIA 100 pL TMB % (k. i i i 1 25 60, 76 B A
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vitrogen) f# LA 45, 514 & 11 W% 1,38 13 — 4% RT-PCR
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PR YRAT T — 25 2% W B8 Bl e AT R . 58 50 o
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DG BE A 0 A Kk S Al R AT . RO AR R O 2 94 CARME 45 s,
59 CHR K 45 5,72 CHEMR 60 s, 3k 35 MFHE
#1 RT-PCR3%

LR FIHF5(5'-3" K
/IN(bp)
TLR4 E814 : AGGATGATGCCAGGATGATGTC 198
K1 314 : TCAGGTCCAGGTTCTTGGTTGAG
NF-xB E B4 : TGCGATGGAGCGACACG 122
S 5145 : CACCCTGTGCTGCTCACCGAGGCC
GADPH  IE[@ 54 : GCACCGTCAGGCTGAGAC 138

K514 : TGGTGAGACGCCAGTGGA

1.8 Western blot £ 41 IUid & il 41 40, 3% Fe i Jin A RIPA(10
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21 51
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T4 PR A L A ™ A T AR R A AL 1 A ) 2R 4R
AL INE S . TL-6 1118 7EA& 3 15 B . BU% S e 40 i . i 3
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WP HE DN BT A A K A Al g i NF-«B {5 5 B ok T 1
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— Z IV TR AL AT P IS W0 e A A 4 TR -8 1 AL L AT
T NF-«B e & 5 IKK K 1B, 15 1B i 5R 1L K .
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FAES 3] TLR4 & NF-«B 75 COPD i Ji£ 3% fk » 3 52 40 7
TLR4/NF-«B 7 — & 2 LGB & fif COPD S&4E . M B &5 & R 119

THUE G- T TLR4 33k K pp65 # 8L 1L 7K F- . 36 B b 27 25
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53 ok F 1 COPD kK RARJE .

S &k

[1] Steidl E,Ribeiro CS,Goncalves BF,et al. Relationship be-
tween dysphagia and exacerbations in chronic obstructive
pulmonary disease:a literature review[ J]. Int Arch Oto-
rhinolaryngol,2015,19(1) :74-79.

[2] Malay S,Puja Negi R, Jasmin K. Anemia in chronic ob-
structive pulmonary disease; prevalence, pathogenesis, and
potential impact[J]. Lung India,2015,32(2):142-151.

(3] &Ik AT s . 18 BH 2 M il 152 5 L 4% 36 97 BF 9 3 ik
[J]. R BE % ,2015,44(14) :1982-1985.

[4] Pace E,Ferraro M, Giarratano A, et al. TLR4 up-regula-
tion and reduced Foxp3 expression in mechanically venti-
lated smokers with obstructive chronic bronchitis [ ] ].
COPD,2013,10(2) :147-155.

[5] Rom O, Avezov K, Aizenbud D, et al. Cigarette smoking

1615

and inflammation revisited[ ] ]. Respir Physiol Neurobiol,
2013,187(1) :5-10.

[6] TREBC, AN, EH, 5. Toll EAZIK 4 REIZBEN 2
FIRAENG P BH JE 1 Il 95 o AR 2 I T 88 b i 4R A Y
(1. E2RHE,2014,17(36) :4298-4301.

[7] Chen M, Yang T,Meng X, et al. Azithromycin attenuates
cigarette smoke extract-induced oxidative stress injury in
human alveolar epithelial cells[J]. Mol Med Rep,2015,11
(5):3414-3422.

(8] WA KA K R AR, FIR R I /N ik BT =7 25 2K 01
AR T R E 1 COPD iy & R W 22 L) 1. b [ W JAS BF 5
2013,26(4):339-341.

[9] Simpson JL,Powell H,Baines KJ,et al. The effect of az-
ithromycin in adults with stable neutrophilic COPD; a
double blind randomised, placebo controlled trial[ J]. PLoS
One,2014,9(8) :e105609.

[10] Balloy V,Deveaux A,Lebeaux D,et al. Azithromycin ana-
logue CSY0073 attenuates lung inflammation induced by
LPS challenge[ J]. Br J Pharmacol, 2014, 171(7):1783-
1794.

[11] Li DQ.Zhou N,Zhang L,et al. Suppressive effects of az-
ithromycin on zymosan-induced production of proinflam-
matory mediators by human corneal epithelial cells[]J]. In-
vest Ophthalmol Vis Sci,2010,51(11):5623-5629.

L12] E 0 U 07 0, 45 ] 27 7 28 0T 18 1 BHL 28 P Jis 5 o A
AR BAHE SO M2 [ ], VLR R 2, 2014, 40(8) : 889~
892.

[13] Wan YF, Huang ZH, Jing K, et al. Azithromycin attenu-
ates pulmonary inflammation and emphysema in Smoking-
Induced COPD model in rats[]J]. Respir Care, 2015, 60
(1):128-134.

[14] E A ) L 2275 f1, 4. MMPs REEFA0HEH 7 7R 18
PR ZE P il 0 A B O BR b R A LT . SR e 2 Rk
2013,29(12) :1024-1028.

[15] Xie SS.Hu F,Tan M,et al. Relationship between expres-
sion of matrix metalloproteinase-9 and adenylyl cyclase-
associated protein 1 in chronic obstructive pulmonary dis-
ease[ J]. ] Int Med Res,2014,42(6):1272-1284.

L16] BR7SC . AR ik ] i 5 38 07 1 P REL 288 41 il i 7 7
R ACTE TP R SR PE B - B R KT AT ] R
H2E AR5 ,2014,34(3) :656-657.

[17] Cory TJ,Birket SE, Murphy BS, et al. Impact of azithro-
mycin treatment on Macrophage gene expression in sub-
jects with cystic fibrosis[J]. J Cyst Fibros,2014,13(2):
164-171.

[18] Fernandez-Robredo P,Recalde S, Moreno-Ordua M, et al.
Azithromycin reduces inflammation in a rat model of a-

cute conjunctivitis[ J ]. Mol Vis,2013,19:153-165.

(s H7:2015-11-18 &[] A #9:2015-12-16)



