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Effect of Roxithromycin on the Caveolae of Airway Smooth Muscle Cells in Asthmatic Rats. Chen Huijun,Dai Yuanrong ,Zeng Weixian ,
Tu Junwei, Tian Jianghua. Department of Respiratory Medicine, Jinhua Municipal Central Hospital , Zhejiang 321000 , China

Abstract Objective To observe the change of caveolae in the airway smooth muscle cells of asthmatic rats and to study the effect
of Roxithromycin. Methods Twenty — four healthy,male Sprague — Dawley rats were randomly divided into three groups on average,in-
cluding control group( group C) ,asthmatic group( group A), and Roxithromycin group( group R). A rat asthma model was exploited, in
which rats were sensitized and provocated with ovalbumin. The total bronchial wall thickness ( Wat/Pbm) and the bronchial smooth mus-
cle thickness ( Wam/Pbm) were measured with image — pro plus 6. 0. The ultrastructure changes of caveolae were observed by transmis-
sion electron microscpe. The content of caveolin — 1 detected by Western blot. Results Wat/Pbm ,Wam/Pbm of group A were significant-
ly higher than those of group C(P <0.01) ,those of group R decreased than group A(P <0.01), nevertheless, higher than those of group
C(P<0.01). In group C,TEM showed there was abundant caveolae in cell membrane and inside cell membrane with multiple shapes.
Group A showed that there was fewer caveolae with structure destroyed. The pathological alterations of group R appeared between group C
and group A. Western blot showed that the expression of caveolin — 1 in group A significantly decreased compared with group C (P <
0.01) ,that of group R was significantly elevated than that of group A (P <0.01),but decreased compared with group C (P <0.01).

There was significantly negative correlation between Wam/Pbm and the expression of caveolin — 1 detected by Western Blot (r = —0. 928,
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P <0.01). Conclusion The amount of caveolae in airway smooth muscle of asthma rats was obviously decreased,so as the expression of

caveolin — 1 ,which demonstrated that there was close relationship between the deficiency of caveolae and airway remodeling of asthma.

Roxithromycin maybe inhibit airway remodeling through caveolae.
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*1 &MAKXE Pbm . Wat/ Pbm Wam/Pbm Lb%: (% +s,n =8)

Pbm Wat/Pbm Wam/Pbm
400 A (n) 5 5
(wm) (wm”/pm) (pum”/pm)
cH 8  2363.88 +128.19 34.05£3.97 13.41 +0.82
A4l 8  2446.25+115.62 94.83 £3.394  30.85 £3.414
R4 8  2377.63 £97.35  74.30 +3.444* 24,15 +1.534*
F 1.19 585.721 127.131
P >0.05 <0.01 <0.01

5 CHHE, AP <0.01;5 A 44, * P <0.01

3. 37 B e BT U 5 4% L i 4 40 SF T UL 440 TR
I caveolae 254k (& 2) . C ZH/8 il 1 WLZH M A
caveolae £5F4 35 5, 43 A T 40 M0 A5 - s8¢ 5 A A0 B
AT, SR R HE S A B R, A 4
ASGE U LA B I caveolae ik /b Z5 M L —, R
A TE T ILAH LTRSS caveolae & ik BH il /b, (AR
MEBRYE/N AR A AL,

B2 #5304 CHAARARRS

4. Western blot 3 %2 % S & S Il caveolin —
1 &8 :CH4H caveolin - 1 FFEik, A HFTXEH LA
F CH(P<0.01),R 4 caveolin - 1 ik F EEH T
A (P<0.01) fHE CHRKIBD(EX2,K3),

2% 2 Western blot 3%l € S & FEiB Al caveolin -1 j

FiE(x+s5,n=6)
24 5 & (n) caveolin — 1/ — actin
(o] 6 1.41 £0.25
A4 6 0.08 +0.014
R 4 6 0.37 +0.084*
F 125.98
P <0.01

5 CAl#,AP<0.01;5 A4, *P<0.01

42kDa

B-actin
CHH A4 R4

B 3 Western blot A2 C 4. A A R ASHE
EBALA ¥ caveolin -1 KXk

5. M &M 87 : caveolin — 1 ik 5 Wam/Pbm £
BEMME(r=-0.928,P<0.01,n=18),
it it
caveolae & 4fl ffd J5t i 4 B 42 29 70nm Y BRI B
B BHRUIR A B S5 R I, R A A% B R i b it T 3
JIE , B FR 9 400 I 14 45 5 A B L O ) <l T
. 76 -

EEFANAMEESET B E(x10000)

T LA i 2L A AN Y% T caveolae S 3 - L
20 it e PR e 1 e TR R, R A R 0 AOBR S R SRR AR
HIR R 32 8 ol HoR R S k2 AFST R B A
HHEBT caveolae Bt i b, LB H —, 5 C 4 cave-
olae IS Z 4 B it F 5 T8 WUXT L, ~F 5 L 240 A 38 5
J2 I Wiy A< 98 11 fi R AE L A ZH Wat/Pbm e Wam/
Pbm $%¢ C 4G (P <0.01) , ] WA & 81 /Y -F- 3
WLARLEY) caveolae 454 i B T % WL 224k . Thyberg
2 170 3 R B3 K T L0 S 1 & B0 24 57 18 UL 4
M 4 3 RUEE AL Ry & W R U B caveolae Ff) 4L I /D,
caveolae £ [ A B JF B2 38T 40 A T 4% J 1) 155 7R BE A4 AR
KA, HEIR caveolae HYECE 51 1 UL 20 MO (%) 36 AU 5%
A K, AW L AR caveolae 5 I i 5C 7 %
YJ, caveolae 24 1 Jall /b F1 il YR W] B J2 W% Wi < 18 5 9
K 1) g B A BRI R

caveolin — 1 (1) Zj fig #5 K M\ 240 A J8 44 9] 22 2 % 5
SRS, AT 51 AT T 0y AR A s AN 1 A, X
REBESHFELERENEMNTEMN, K5
PDGF % 15 < - 95 U240 M {75 95 B AR X caveolin —
1 BIFEfRINE , fEBE 2 caveolae [ T 35 Ui /0 F1 40 ffy 38
5'® . siRNA @ B caveolin — 1 ] DL ¥ 3% pd2/
pA4MAPK {5 5 il % I 4 0 20 39 58 . A BF 5
Western blot 3E#; M caveolin — 1 [ 55 1F & 2H 91 T U8k
B PEIR caveolin — 1 Jak 20 ] 8 J2 T BOEE iy R RUARCIE
FIMHEERZ — W5 W os I 4 89S0 7 L 40 i
§1 caveolin — 1 P & W A 2 £%, siRNA f&f &
caveolin — 1 K AEHE N PDGF i 5 1Y p42/p44MAPK 1f



AR el 20134E 12 #4248 124

AL A2 M 35 56, {H PDGF (%) ) S B b 336 5% T caveo-
lin -1 WPL2 2 AE A, caveolae Hl caveolin — 1 75 E
il L 4 Jf 3% 58 19 PDGF =2 1k {7 5, 30 ] pd2/
pA4MAPK 1 3% 4k M 1M 4 35 40 i 5 k0 o A BIF 5
caveolin — 1 155 Wam/Pbm £ i ZF 7 4H 56, 6] 2%
SCHF caveolin — 1 5 Z4E 7 20 i # 1k e 300 ) A 59 1Y
EH .

RIFNBEE DA R BATORAER KN &Y
j(ﬂﬁ\i@'ﬁ%’éhéli%%{ 7 & BN T R 8 R A SR

P8 S AR AR SR R e SR PR AT R .

Stamatiou 55" R Gy S V- JULAR B % R I % B, B
A A R A5 UE T LA W R s o
T UL B Y 1 5, O S50 S OB P o P LB T B
FeHi R A Ab, 38 B A 040 i 3G 55 /E Al . Stamatiou
FEXANE P EAMOER B AR LR, B
B 2 ANEB — UK IR N BR R BTAE 3R, AR 27 s v A £
HE 228 XE, RuBEs" Makil, PaEg
T U R B A TR, B A ) <
MIVE R o AWFSE 2 2175 3R 20 K BLAUE R AR Wat/
Pbm \Wam/Pbm & T X MUAL, (AR T 22 g 4, B8 R
caveolae ¥ it 50 /0 LB H N B — /v T X M4 5%
i 20 2 8] , caveolin — 1 [ Rk T Mg 20, i It
YN 2 41 %5 & 0] fiE i 1 caveolae K caveolin — 1 {77
5 OG5 5 e T A0 B 04 T A5 DT 4 ) A<l
.,

25 L RTIR AR WE T K I caveolae 15 I Hiiy /< il 52 4
B 9C R % 1), caveolae M caveolin — 1 T g & 411 i X 18
HIBHYSLAL, 2 40 % R Al BB AL caveolae ﬁ'ﬁﬁ'ﬂﬁ?ﬂ’:

HIH (H I EARPLE B ET A, A R i — 2D Y

64 Gl E e e E IS

# X Z £ %

2% 30k

1 Janssen LJ. Airway smooth muscle as a target in asthma and the bene-
ficial effects of bronchial thermoplasty[ J]. J Allergy ( Cairo),2012,
593784

2 Sowa G. Caveolae, caveolins, cavins, and endothelial cell function:
new insights[ J]. Front Physiol ,2012,2.:120

30 REFLVEUTR  EBAR. BEIRMENUEE 3 — W kA0 0 3 S e
KBRACTE - LA MG T8 A R B AR R T B T]. hAess
A% AN Wl 2 72,2009 ,32(4) :304 - 306

4 SRENE PN, 2SS . caveolae B Hi AR R B9 A Wy 2 5 A AN
DRe MW BUR[T]. deatAE 42 T ,2011,30(2) ;219 -220

5 Halayko AJ, Tran T, Gosens R. Phenotype and functional plasticity of
airway smooth muscle; role of caveolae and caveolins[J]. Proc Am
Thorac Soc,2008,5(1) :80 —88

6  Thomas CM, Smart EJ. Caveolae structure and function[ J]. J Cell
Mol Med,2008,12(3) :796 - 809

7  Thyberg J, Roy J, Tran PK, et al. Expression of caveolae on the sur-
face of rat arterial smooth muscle cells is dependent on the phenotypic
state of the cells[ J]. Lab Invest,1997,77(1) :93 - 101

8  Maniatis NA, Chernaya O, Shinin V, et al. Caveolins and lung func-
tion[ J]. Adv Exp Med Biol,2012,729:157 - 179

9  Gosens R, Dueck G, Gerthoffer WT, et al. p42/p44 MAP kinase ac-
tivation is localized to caveolae — free membrane domains in airway
smooth muscle[J]. Am J Physiol Lung Cell Mol Physiol, 2007 ,292
(5):L1163 - 1172

10 Gosens R, Stelmack GL, Dueck G, et al. Role of caveolin — 1 in
p42/p44 MAP kinase activation and proliferation of human airway
smooth muscle[ J]. Am J Physiol Lung Cell Mol Physiol,2006 291
(3):1523 -534

11 Stamatiou R, Paraskeva E, Boukas K, et al. Azithromycin has an an-
tiproliferative and autophagic effect on airway smooth muscle cells[ J].
Eur Respir J,2009,34(3) :721 =730

(ks H#1.2013 =07 -05)
(&1l H #].2013 =07 -28)

ERT BEMNARENRFESN

wmEH B H FEr A

i

5
v‘b

W OE BHH THENSEBEOT RS MR, T AR N FiE BB BT 64 ] HK B 48 2 G Bl
BF AR Z AN AT HEIOT W1 E) R Al R R R B Ay S IR RN ( T/ 1) A AR (TIL/IV ) 4 B AR I i

FALST oy T1 CE R I 5
B R 29.7% (19/64) , Hrb 1l

YEH BAL 510010 7 PH ZE KT M I g W e W7 J2 97 o o
HIRAMEE  BLE BB {546 : jameslijing@ 163. com

BMEMAMAEYE. ER AT N L AERN 85.9% (55/64) , il /M 62.5% (40/64 ) , ifiL £T
~ VA iR I ELEE O 32.8% \9.4% (\1.6% , 68% I ERUT IR 3 Al B

« 77 -



	YXYJ1312 74.pdf
	YXYJ1312 75.pdf
	YXYJ1312 76.pdf
	YXYJ1312 77.pdf

