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B, kit
(HMER K2, % %M 221004)

HE . BN MRBEFRESIFTEERSG (OVA) A &M LA E %% (AT Mg ) KA
ABMA T HEE A (ActA) FEM T, FITBET SR Hea, ik MAESD KA 32 X, My h
440 AT, AFE IR, AR A OB G, 4R AR AR G R AR SRR SRR —
P Fe MM BRI F R, TR AT R B4k F5 A= Western blot 4] &40 K HUT 4122 P ActA
mRNA Fe & & F A ey T, R OF@ A A A0 5 B4 AccA mRNA £ 38 K -F & T B *F B
(P <0.05), AFZwb4 ActA mRNA F A RF & T g A 20408 Faf BB AL (P <0.05) 5 Q% AL A 40 Ao IR
FATIL ActA B AR AKPF G T EFATRLA (P <0.05), MEZHMA ActA TG FE KT & Tt uf
JAF AR (P <0.05), 4518 JAFRFETARE OVA SAH ZrErded K RAEA 2122 ActA mRNA & ik
R, PEBE ActA &G EIA, M T ALiE K,
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Impact of cigarette smoke exposure on expression of activin A in
lung tissue of OVA-sensitized asthmatic rats

Jing-jing Li, Shu-yang Zhu
(Xuzhou Medical University, Xuzhou, Jiangsu 221004, China)

Abstract: Objective To observe the change of activin A (ActA) expression in the lung tissue of
ovalbumin (OVA)-sensitized asthmatic rats after exposure to smoke, and explore the impact of smoke on
asthma. Methods Thirty-two male Sprague-Dawley rats were randomly divided into four groups with 8 rats in each
group, namely a normal control group, an asthmatic model group, a cigarette smoke control group, a cigarette smoke
exposure and asthmatic group. The rats in the exposed groups were exposed to either aerosolized OVA, tobacco
smoke, or both tobacco smoke and OVA, respectively. The pathological changes of the lung tissue were observed
after HE staining. The expressions of ActA mRNA and protein in the lung tissue were detected by qRT-PCR and
Western blot (WB). Results The levels of ActA mRNA in the asthmatic model group and the smoke control group
were significantly higher than that in the normal control group (P < 0.05), and the level of ActA mRNA in the smoke
exposure and asthmatic group was significantly higher than those in the asthmatic model group and the smoke
control group (P < 0.05). The levels of ActA protein in the asthmatic model group and the smoke control group were
significantly higher than that in the normal control group (P < 0.05), and the level of ActA mRNA in the smoke
exposure and asthmatic group was significantly higher than those in the asthmatic model group and the smoke control
group (P < 0.05). Conclusions Cigarette smoke can increase the mRNA and protein expression levels of ActA in the
lung tissue of OVA-sensitized asthmatic rats, and exacerbate the asthmatic airway inflammation.
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die, A5 s RS U IR BT S0 58 A SRR

SCRE P (LUT TFRIEE N ) o —Fh DU M 0E
RAENFFIER S B, 0 S 2 Rl A i S 20 oy
RIS i e R R 2 —, T AU 8 i S
FOBRAERF R, NEAUEE, BRI IRIT I R
PE . 15 2 A activin A, ActA V&—F Z3E4I R 7,
J& T ALK AT B (transforming growth factor— B,
TGF-B ) ZiEh—G ., ActA W LIRS RAEA i,
W IL-18 . 1L-6.1L-13 . TNF , —% L& NO Z5 (1=,
PEHESE -1 LA B R T A A, 3 <E
FEFCGE I ", FERE R A R R R E AR,
AP 8 5 52 i A 55 R Y S P g R BRS¢
A0 55 O SO U4 2L ActA mRNA FIEE 1 3R54
BURZNE, PR S5 2% B e i R PR O RAERF L, N
W R iy £ SRR IR T AR

1 #MEERE

fit JE MEESD KR 32 H, 6 ~ 8 iy, 1R HE
(180+20) g, HERIMNERIR2=SLI Zh o4t
1.2 EFEMNEHEMRF

FIHA A (ovalbumin, OVA ) ( 3£[F Sigma A ] ),
L AR AR 0.8 mg, 2 11 mg), /NPT
KB ActA $ik (25 Abcam 23 H] ), RIPA 2L
BCA VR EEM E AR & ( B3 B RAEYHEARA
FRZSH] ), Trizol & RNA $2BUXF & . SYBRGreen 11
AU RARAEYHE ARG A E, S (V958
RS T IR A IRAT ), e BiEE ( HA Olympus
NI
1.3 REEHI RIS H

32 HfEt SD K BUBEHL > A 1E X R AL, JH %5
XPHRZ | R AL MR ss e, R 8 ., SR
SCHk [2] & e R BRURBERL - Ar 5 A 1 M8 REG T
KEE S 109% OVA AT AL (OH) L, IRAT 1 ml] &
OVA 1 g, Al (OH) , 100 mg] £ 8 ; 45 15 KIT R %E
A 2% OVA B, 60 ml/ ¥k, 1R /d, HhEEsEa,
40 min/ W, 4 F. TEE SR o 85 S A PR
K1 ml B OVA, 2 15 KIFEEFE AL A AR BREL K,
60 ml/ ¥R, 1 /d, 4 J8, JEZx R . AiibIs il A
IEFXTIRZL, AR 15 Ko, AEFRER/KZ5 4k 30 min J5,
ZESCHR [3] A H2F P EEAE , RS 2
A% 8 min, RS 5 min JEFRAUA 2 52,10 32,1 R/,

1.1

e a i, JHZFENGA - BT G Rl B H
46 OVA 30 min Ji7, ZRSLFEMH %X IR AL FR 7 152
TR s AR, e 4 5]

1.4 #RAH &

KR EACE RN 24 h IG5, DL 19% KA S
(400 mg/kg ) MEMEVESHRRIE , B2 FESIKBOMALTER B,
SEAEESC . IS, WU B, T 4% 2R
F SO [ 5 24 h, WAL SR VIR, H
THAKE - Prerdeta, Bl ErEURA DEPC Ak
PR R Y, T -80 CUKFE AT T 5219 '
FE 5 RGBS IV (quantitative real-time polymerase
chain reaction, qRT-PCR ), LAl 21 ik il A A= 2
ok, YR, PRAET -80°CUKAE T Western
blot Kl .

1.5 gRT-PCR

F2 I Trizol & RNA $2HGRF G0l W 15 744
FRIBUIZH 2 G RNA, A RNA MR FI %€ RNA J5
fite M1 g &0 RNA, AR 005 53500 G 16 A 455 Bl
HAME AR BZIR (¢cDNA), KWAKZ N 1wl eDNA,
Tl ActA 514 (W 1), 10wl 2xSYBR PCR, 8pl
ddH,0. I £ F ¢ 95 °C W28 1 5 min, 95 °C 78 1%
155, 60°CiE K 30s, 72°CHEM 20 s, 340 PMEIR,
FAERNAT T T A 60 ~ 99 °C LG T+ 1745 fff
M2k 2. 455 DL PCR i W 48 B0 K 40 B 28 617
5 1 8 I IS ) s A AR (CefE ) RoR, AC=
Ctumrmn—Clyspm, A AC=AClypy—ACHpgyws, BN
MR A 27 B A B 1 ActA 19 H X
Kikit,

*1 qRT-PCR3|¥1F7%
KB/
A Gik7)E2])
bp

EFf: 5 ~TGCTTTGGCTGAGAGGATTT-3’
Act-A 210

KIl: 5 —CGGGTCTCTTCTTCAAGTGC-3'

Efl: 5 ~TCTCTGCTCCTCCCTGTTC=3
GAPDH 87

K. 5 —ACACCGACCTTCACCATCT-3’
1.6 Western blot #:ill

WA TR Zb FREL A ZH Y, WFES IS A RIPA &

23R, vk b 2218 24%% 20 min, 4°C. 12 000 r/min
B0 15 min, BRI, FH BCA B vk B s ik 1 St
R BEASEITEACSE, B80wg BEH LA,
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rhE R4 4§28 %
HUUKSS UG F R 22 PVDF [, 5% AR FWIETP 1 h,  ORULMERGRE A AR . M50 SRR U shisi b, B H

—4 (NERPTREL ActA, 1 @ 1000 FikE) 4CHEE
&, TBST B 3k, 4 (HRP ARic iyl =EHi/h
IgG, 1 : 5000 FifE) Z=iRIFH 1 h, TBST ¥E 3 1K
J& ECL 852, RH Image ] FIH R A KEE, DL ActA
15 GAPDH 45 11 1Y K BE (LU (B AR H R i
IRIKAF-, DATE 6 RRZH B B8 K B S5 AN R AL #RZH
H A R EEERY L SETHE bR, AR A
1.7 SitEFHE

B 43 B % 1 SPSS 16.0 48 34K F Al GraphPad
Prism 30, THRBORIAEL = ArifE2E (xxs) FR,
ZU A RN 27 220, AL LA LSD—
K5, P <0.05 hESAGIHE L.

2 R
21 FBHXRITHHE
IEH XTI KR RELR H5ME, KBRS R,

\
1S K

%5 % IR 2H

El 1

2.3 HBAHAKXKRAMALR ActA mRNA FRikkF

20K B ZH 2 ActA mRNA FihKF s, £
TN, ERAGIFEE XL (P <0.05), #F—2H
P L2 LSD— K, 5% %t BRZAR L, 4025 PR
2 ActA mRNA RIAFHE (P <0.05) ; 5P ERIZH AR
Fo, MHZEERGZH H ActA mRNA FikTHE (P <0.05) ;
W i A A2 5 IR 55 0 R AL b, 2R g R X
(P>0.05), W3 2 F1Kl 2.
2.4 HHKRAMALR ActA EBAFRIEKFE

44 ActA BAIRIRKTF LA, L7220, 25
HEit2#E L (P <0.05). #—F MWL LSD—~
K, HHZs % REZH SR R A AL, 25 R g it
RN (P >0.05) 5 SMZEXTRAIM L, M55 NGl
ActA R ILTHE (P <0.05) ; 5BEHG R ZH A 1,
M 25 R 2 ActA R IATHE (P <0.05), 4534

FBEXRMARFREFHLET

TTCICVE, A WG J2 o AR 6 R I SRR
TEB KT, RIGBARZ | PP 5
SEAFRAEAT R o NSRRI R ENAL RS 2R E
BREWERGL, WEER T R, PRI A N
AR
22 FBHARMALREFENET

TE 6 A K RS RN, 4F B RS
3, ARSI SRR, .
LR L M) ST R D SR A MO R . R 55 R SR
G BAR bR A M eV s b, ROERER R, L
HR AR 200 A T L 20 R TR T Ay R W AR 201 fii 21
Z1LLIM B 4IRS 32, R DK i R e 4
TS IERERG R, I BRAT o 55 0 i 4 K BRI 9
FEEAS RN, il o [ e 7 e i U 5, T R e R
S RN AR, NGl 10 O g vt D R e v RS
e W 1.

(HE x 100)

TR S B 7R 0T LA & K R0 ActA B9Eik, UL
2 MR 3,

F2 HBHEKRETHAZL ActA mRNA FIE B RIEKFILE

(n=8, xxs)

2151 ActA mRNA ActA &

T X AL 0.996 + 0.039 1.067 £ 0.446
TR X HE AL 1.336 + 0.049" 1.412 +0.037"
A eI EE) 1.487 +0.052" 1.591 = 0.046"
K0 55 Wit 2 3.426 £0.105"% 2.072£0.073"”
F1y 272.311 64.147
P1E 0.000 0.000

W 1) HSIEHW XTI B, P <0.05; 2) SMHEREA . %
WAL LS, P <0.05
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ActA mRNA

2 3 4

1. IEWXIIEA 2. MZEXTIEL; 3. BERGHR A 4. HE
BERGAL, 1) SRR BB LLE:, P <0.05; 2) SHNEXT IR, 2
i RIA] LB, P <0.05

B2 &AXRMEAL ActA mRNA RikKFELLE

(n=8, x+s)

1 2 3 4

Al —— cmnes amsem ctmme— 56 L))
GAPDH s < < <mmm— 30 ||

231 1)2)

=N
H
g
(=]

—
W
1

ActA FH H RN FRIX
(=)

54
n

I
=}

T
1 2 3 4

1o IEF ML 22 JHZEXTIRAL; 3. MENGREAIZ; 4. %
BEMGZH . 1) 5IEH XTI IREE, P <0.05; 2) SHHZEXT R,
MBI S, P <0.05

3 HBAKRIALR ActA EEFRIEKFLLE

(n=8, x+s)

3 it
MR AR s A PR SR PRI 3R 2 — o el S8 T
HRZI N 20%, 5@ AR AR AR Har ), |
I M S WA REA T R 1Ry ™ A% R T LU 1%
A PR AT A AR, PR A RE A AL
FHOE MR AR, KR4S HE G
0108 73 A 25 8 B I I R LT R I i 7 2 4%
JB, RGBS FI SR I R, US55 B R ]
Lo B RV A I iy A AT P AE S

ARSI 58 7 531 S A 0 g R 25 R, AL 25 %
K. IME G AR , 2PN X NG A

HHTIA,  FRAL A UE i 0 ) R A 38 5 LA 0 e R 3
FERAR . SRFRAH LU IR 2P SORE IR (LGSR
PERIANAE . PRI . EOVELNA . WRELARAE ) kR
fE. BHEIEMFR S BRAOELR, EhmBiaig | 5z
Wit ZH K BT OVA S54RI H AN [ 78 B BN 22
NPT AR | S AR A g A AVEREAR, fiZH 2
PR AT A M Y FZERAE, RIS NI
WAL ANFFTAE R BN, A% B2 AR 2 i 2
KRB OA R BR, WPHEERE 5 Mz U0 725
TR A TE R R LA R IRy 32, RN R A
RIS i) -

ActA JZ e P EMER T R B h 24 B
(BABA) FECHY IR — RAKHE&E 1, T 2P A
Ve i, BRI . HEUERE . RIERN S,
SAMITAS 45 ™ X 57 1 TCW 0 o2 BUAFE N ({45 16
BIMERRE N . 19 472 v B 2 iy R 2 0 22 452k i
i W Wiy £ ) Wi, R Wi R I TR I 0 e v
ActA ZKFREIEF X R4 BT i, (H02: ActA 2R
M (ALK-4 Fl Act-RIIA ) KiKW/D, Kl efr FaE
Wi A . FHOHEWT, FERENG OB SAE . IFZHZ S
B FRzH, ActA Rk AR & B2 MEH] .
AT GE K R, R 55 Xk 2 R W A 764 24 K A 2 21
ActA mRNA FIE I B 7KCPROE # 0 B A=, HAR
S WERGZH ActA mRNA FIER R I8 7K LA 25 X R 21
R Ty, SOE E BIARIE A 2, SO RE
R, R ActA S 5PN SIEAAE LR, 5
WA R 3L

TR ZE 0] LA 5 A0 b # IR ActA, {2
Act-smad {5 5 1536, w40 N AL H A EE, a0
TGF-B,. ActA %%, i TGF-B, Xk ActA KA,
TR — A TE R ER . (R %5 28 68 T LURIEL b K A0 B A
ActA, IESERAESY, $EnH%E #EE S ActA fR
Wt AR " (AR 55 2 58 X g il 2 40 ActA Rk 1)
A 2K, HETMAG, ASWF58E i &2 R R
it A TR R 55 AR, ISR A 55 Z2 8 6T OVA B &
PR AR R BRI 414 ActA mRNA FIEE 1 K10 5
M, 255N, MHZS RG] ActA mRNA FIEE 31k K
i TR AR AL, SRR A AR SE v] DL R R
JlZHZ ActA mRNA FIE [ FRIAKF, InE < IE RAE
RN S5 REERITE, AW, FRMmEsE T LG
5AE A AR, A K ActA, HETTRSIL
2P IAEA T BTN AR A -, A i S E 19

- 15 -



THEBURE R

#
N
o

A ARSI, T IR ActA E R BKE S
WENGR L] TC 22 5%, M MG AL ActA 2R A KT
SRR AT 25 5%, IESE AN v] LIRSk . TR
I i F) AT A SV o

30 3 6 DR R I B0 T ActA 350 BELIET ActA {5
S5 3 e T LA — A WA B NS . ActA 5 18R
MR, ZTAERBK. TR m SRR S, Hbk
TG SLL g it — e

g5 BT, WL AT AR o SR RS ActA
mRNA RS, 774 BE R SREN T, N
I SAE , (AR VI E RIBLEI G E— 25T
BT ActA {5 5L 38104 7T BE 2 A7 I M 1) — Fh A 4K
Jiik, ARG EIB A TERE TR AR
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