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(HE) BW BB ATH It E s ARAE TR, HEE6F4EE G 33(a disintegrin and metalloprotease 33, ADAM33) .
£26 # % H F-1(E26 transformation-specific, ETS-1)% 15 8y % w5l X T HAL4 . Fik 60 R At SD A B # M AL 15 R EF 4.
AT AR BN SEERG AN 0 A A WA P4 415 R, "EF AN, L4248 KEANE A (ovalbumin, OVA)Z & fr
WA KRR, L 54 REE THAN KR, 44T BT 7 (4% E 806 gke), 2541 F & & 7 £ 41 (26 mgkg), E
FUAMEAL T EE LK, HAFEHN 10 mkg. HE %€ 0 2 /i 4 2% 2 & A  ELISA 4 0 fif 4 £ & 40 fi /- & -1 (interleukin
1 beta, IL-1B) ., & % il /- & -6 (interleukin 6, [L-6) % 1 & K A F B1 (transforming growth factor 1, TGF-B1) & “F,Western blot
o i 4 48 ADAM33 ETS-1 % & % 15 /&K F ,real-time PCR 427 it 41 8 ADAM33 mRNA Wy R AF, SR SE#F A NE EA 4
HOL v R B R E B L G, B4 IL-1B IL-6 . TGF-B1 ADAM33 & & ETS-1 & 1 . ADAM33 mRNA % i & F ¥ 8 7+
B(P<O05); GHA A hE, P24 THAMALHRELNMHAR K E, WAL F [L-18 1L-6 TGF-B1 ADAM33 & & ETS-1 & & |
ADAM33 mRNA %3k AP ¥ 8 B1& (P<0.05), & M ST %% 7 # 3 B1K 11-18 JL-6 TCF-B1 ki H F 4w, E{KADAM33,
ETS-1 &k B K Ay R & 8, Al o oy THAAEM
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Effects of Jiangqi Pingchuan Decoction on airway remodeling related
inflammatory factors and expressions of ADAM33 and ETS-1 in
asthmatic rats

ZHU Qinquan, ZHANG Di*
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(Abstract] Objective To investigate the effects of Jiangqi Pingchuan Decoction on airway remodeling related inflammatory
factors and expressions of a disintegrin and metalloprotease 33 (ADAM33) and E26 transformation—specific (ETS-1) in asthmatic
rats and its intervention mechanism. Methods Fifteen rats were randomly selected as the normal group in 60 male SD rats.
The remaining rats were randomly assigned into model, western medicine, and Chinese medicine groups, with 15 rats in each
group. Except the normal group, the rats in other groups were sensitized and stimulated with ovalbumin (OVA) to construct the
asthma rat model. On the 54th day of the experiment, the Chinese medicine group was given Jiangqi Pingchuan Decoction

(crude drug amount: 8.06 g/kg), the western medicine group was given montelukast sodium (2.6 mgkg), and the normal group and
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model group were given normal saline (10 ml/kg). HE staining was used to observe the pathological changes of lung tissue, and
ELISA was taken to determine interleukin 1 beta (IL-1B), interleukin 6 (IL-6), transforming growth factor 1 (TGF-B1) in lung
tissue. The expression levels of ADAM33 and ETS-1 protein in lung tissue were checked by Western blot, and the expression
levels of ADAM33 mRNA in lung tissue were examine by real-time PCR. Results Compared with normal group, the model
group showed typical pathological changes of airway remodeling, and expression levels of IL-1B, IL-6, TGF-B1, ADAM33
protein, ETS—1 protein, and ADAM33 mRNA increased significantly (P<0.05); compared with model group, the pathological
changes of lung tissue in Chinese medicine and Western medicine groups were notably improved, and expression levels of IL-
1B, IL-6, TGF—B1, ADAM33 protein, ETS—1 protein, and ADAM33 mRNA decreased significantly (P<0.05). Conclusion Jiangqi

Pingchuan Decoction can improve airway remodeling in asthmatic rats and intervene asthma by decreasing the expression levels

of inflammatory factors such as IL-1B, I[L-6, and TGF-B1, and the expression of ADAM33 and ETS-1.

(Keywords) Jiangqi Pingchuan Decoction; asthma; airway remodeling; inflammatory factors; ADAM33; ETS-1
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SPF 2% fat KR M SD KL 60 H |, BLik% 6 J& , (i
I (200+20) g, B IR 40T S T SR S s A R A

AR AL VTR S . SCXK (31)2019-0004 , 52 56 1 45 .
W B2 — R B BE , AR S0 2 g v =
2R — B = B S 3 s W A0 B A S e (4
ZIRT . ZYFY20210408 ) , 145 A 55 5 3 9 4 1) 5 4 28
JE)
1.2 #HYREERF

RO Wi (ERREE 1 o, WA 3 o, 975 3 g,
REES o MBS ¢, TR 2 ¢, 8K T2 o, %)
F2 g, FHAT3 g, HIB 3 g, LIS o, %5 3 g, H
B2 o), AT TR B [ R B 2 R —
JBEEBEI 122 iy, 42 HLAE TR R R AR &
A2 RN 0.806 g/mL M ZY L, BT 4 CukA R
17 o it B A RRER R (BN BRVD 7R 250 Sy A5 BN WD
A .5 mg/ i, S : 120130054 ) A A 52 5 B 44 4o B
L2y 25 25 1K 6w R B SR B I A B K
Jic 1 B 25 245 /4 0.26 mg/mL 25,

P & F (ovalbumin, OVA) (FE[H Sigma /A A, it

5 :A5253) ; KELH A ML/ -1 (interleukin 1 beta,
IL-1B)ELISA X /| & (#t5 . E-EL-R0012¢) , K il
41l Jfil 4 Z -6 (interleukin 6, IL-6)ELISA 7 & (it
5. E-EL-R0015¢) , K EU% b A= K 7 B1 (transform-
ing growth factor B1, TGF-B1)ELISA i3 & (5 .
E-EL-0162c) , 314 F s DU S g R A R A A
B 28 7] s PierceTM Rapid Gold BCA # 4l & i 77
&b E AR R A R A A S .69107317) ;
SxEE 1 FESE v (RO n A= R A B2
5 :8190011128) ; TRIS (#t 5 : 115KG0O01-1KG ) ,
H& R (5 . 1275KG2P5-2.5KG ) ¥ [ |~ N 3%
ARHE AT FRA 7] SDS (445 #S8010-500 g) , Tween
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20 (#t5  #78220) ¥y FI b 5t KK E R LA IR A
"l s ECL A2 KGR (36 1 Bio-Rad 2 A, 4it %5
170-5060) ; & [1 Marker(3€ [E Thermo Fisher Scien-
tific A+ 41t 5:26616) ;RNA $EUR (#E 5 :G3013)
Servicebio® RT First Strand ¢DNA Synthesis Kit(3l
+5:G3330),2xSYBR Green qPCR Master Mix(None
ROX) (41t 7 : G3320) ¥y B I FEGE R A= R A
FR 2\ 7] ;HyPure TMMolecular Biology Grade Water
(2% HyClone 23 7], 4t : SH30538.02) .
1.3 FENEE

L AVE VR BSR4 (H AR Asone A A, 15 . ICV-
450) ; Z Y1 ielE bR AL (35 [E Molecular Devices 23 A,
R . FlexStation 3) ; 21 21 B #5% (i 545 500k &
A BR 2 Al AL Tissulyser—24) 5 B UK A (b 52 7S
— AR A R AT B . DYY-6C) 5 il AR A (R
IE AR 2R A R AR, 55 Ri-6100) ; 18
B (] 7R AR YT g i) AR A A5 AX- 1) ;
56 B PCR A (% H Bio-Rad A ], B 5 .CFX);
M 43 O Y6 T (92 B Thermo Fisher Scientific
28 A, 45 . NanoDrop2000) ; 627 i % ( H A Je 3
TS Eclipse E100) ; iR 2 46 ( H A JE B, 7Y
5.DS-U3),
2 Hik
21 H4

60 H R BBEHLIEI 15 HoMIE R 4, HAa KR
T A ) R B, BEAIL A3 AT A 25 A AN
il A 15 H
22 EBREE5TmM

B3 E 5 AL AN, A R B 2 B SCR[9- 10101
DA B3t ) 2 W it AL 40 )T 56 0.7 R4 R BRUIE I
TES 0.2 mL OVA BUB 55 14 K% K EURA Z 1L
WA LB &b, DL 2.5%0VA B LW A A
30 min, B K 1K, EZ 5 14 d. 7655 31.34 .37,
40 .44 47 50 53 K UARIFETT i 4030k Lok 22
W, EFALIA IR KA, RN, AR R
IO, 7 HE B I SR R R TR
HPe R AN 2 SR AR T Y 2 Tl 2 TRLL B Bk
fTE R R A, S R e A TR R
U 12 R T/e 2e 3 ot

i BN 5 R B 3 T B 48 B 20T 5 4 24 5

w2 KRG RER Tz S B8N
8.06 glkg, P4 245 40 K BB H o & w47 A W 45 24 51
N 26 mgkg, MILEGES 54 KIFG, HRMEE 1k,
YL T RO, P 25 4L T S AR, IR AL
BRI A BER K, R 25 I i3 0 10 ml/kg, 3% 22
7 do BETRRAGLFHERE 12 h, KH LK,
G E AR P E - iy il
23 WRAHE

FH G L 22 BRI R B, b BE IS, I e 458 5 i 20
21 T4 1 PBS #hk . BG4 A7 il 12 A 109
A R b [ R 5 AT AL B) 5 AT HE S
it b FF ELISA AU, A i A1 it 08 480 T
R A BT -80 CHBMGIR VKA P17 & H .
24 BRI
24.1 HE B804 20 B L Sl il 20 21
YR B0 287K R U AT 90 ARG e £ P e e, JE
KRR AE AR LS IR P L B LR i
W SHE R REAT LA AR A5 R RS A T R
Bl R E E A
242  ELISA 2 il 4121 1L-1B .1L-6 . TGF-B1
W AL ZURR R JR BY R R BY AR 4120 PBS i
AL g, 7850 VKBS 210 3 000 1/min
B0 10 min, B EVE WA, 4 4 B ELISA 251
UL A W 1L-18 JL-6 TGF-B1 ¥ &
2.43  Western blot 345 fili 2141 ADAM33 ETS-1
EHMERE RS LUE A, 2125 BCA
TN E R IR o 10% 10 53 85 1S 5% 11 ViR 446 e %t 45
AR FE AT UK O B B IRE BHHA] PVDF %5
—Ht 4 CHEF LR, TBST VEME 5 minx5¥K, % I N #F
PVDF B —4Hih % & 60 min, TBST YEHE 5 minx5¥K
Jei i I Er i C ) A ECL YR A U 3 B AY # 1 i
M, R CHHN B A4 AR, AlphaEaseFC #1144k
LR G4 B H AR 0906 % BEAA
2.4.4 real-time PCR ¥4 fifiZl 41 ADAM33 mR-
NA B35 e B G B R Al 42 K BRUA Il T i i
AR A RNA, I EE FIAZ R 43 B AR I RNA ¥k 2
Ji , e B & Ul B 5B B RNA %% S L cDNA,
2xSYBR GREEN 3 I 9% ' % PCR A6 I Jiili 2 21
ADAM33 mRNA FATEL, real-time PCR W 551 :
95 CHIZEME 10 min;95 CAEM1S 5,60 Cil J/4Efh
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30 s, 3t 40 NMEER [ A THE 0.5 °C, R4 11K
Jef55 a2, 519751 (232bp): 1 iF
5~ GGCACTGTCAGAATGCTACCTCC-3", F ¥l 5°-
CCAGGAAGTAGAGGCAGCAGAAA-3", R Jf] 2725
T3 X S g R Al AT b B
25 HZitFEHE

K JH SPSS 22.0 BRAF 3 A kicdl: o iR BORER
“was " Fow TR A IR A HO 2550
ZH A LR ¢ R i, P4 DA b i LR O 22
ST, P<0.05 Fm R BAGIFE X,

3R

3.1 EEER

TE 8 2R BRI R B, 47 B R, JE PR 0 LR
ASJEH AR K BRUTE B  EE  fRE TR
Me R R A R AUVE K IR SRR, 2R S
B R ARl AT Bl R R B ANENAS B B ek
PE AR SEE . Tl v 2 4] K U 2 R E
ARG BT L AR, 45 25 ) AR T W I S5 PR A AN
[Fi) A A B3
32 BAMALKRETW

TE 21t 2 209 S R b B R 45 A 57
# ICFT A s K i il 20 20 T8 B S A RN, K
TE V1 L 2200 A A /D ARRE 20 IR |
[F1) I B B2 A TR 2L il /I ok 5 ) i A il 9L 45
ZEAL NG, F 05 FE i K il il 2 200 A A
R ARAT 0 i A5 JR) B A R 5 U6 X 40 i | SRR A L 0
i P 4 B S R e M A i, RCIE I b R
15 6 % ST F Vi UL 0 DR 5 S S 2 48 <l
ks 2 SOHREEM IR, YRGS
R AL 3RS R BRI S 4% A 458 A5 L 2 AH X I | il
45 R AT AS 52 3 AT T D il 20 20 1) A< Tl R RE
e AHAT 1 i 45 T P e 45 a1 4 40 s i, - v AL
JRIR R G A AR A S A UG R Tl
LRS- P AL 3RS I BB R E AR 7 2 7
VR, 3B I RS /D i EOTE B S A i iR
S o] 7= LN N s o< R A /8 i
WA, FEWE 1,
3.3 HBEAARALR IL-1B.J1-6.TGF-B1 iR ELLE

SIEE A R R R BRUGZ 20h 1118 IL-
6 TGF-B1 ¥ & B 2. T} i (P<0.05) 5 5B RI 4] L 4%

Bl SHXRMELR HE L ELE R (x400)
T AE WAL BRI C.IRZ 4L D 2541

VG 245 21 Ko b 25 2 R BRI 1 40 rp 1118\ IL-6 \ TGF -
B1 ¥ B I B AIK (P<0.05) ; SPE 254 b g, ih 254
KB ZH 2 TL-1B ¥ FE R AR (P<0.05) ,IL-6 . TGF—
Bl M Th i , (H 22 R ST L (P>0.05), #HIL
1,

£1 SEKRMAZL -18.1L-6 TCF-B1 ik B bL 5 (x+s)

Ml n TL-18/(pg-mL™) [L~6/(pg'mL") TGF-B1/(ng-ml.")

EHA 12 2 383.97£513.59 136.80£16.72  1.840.15
BRI 12 3 814.85£381.89"  209.02+26.23*  2.42+0.26"
PEZ541 12 3 346.90£521.92%  158.84x21.09%  2.1620.14*
2520 12 3 185.10+1 129.83%% 179.84+16.86%  2.28+0.23*

IR A A, PP<0.05 ; SR AL LA, #P<0.05; S TE 25 4 L
%, 2P<0.05,

34 HBHAKXRMALADAMI3 ETS-1 EARIEK
T b8

5 IE R R B RS 4 R BRI 2H 21 ADAM33 |
ETS-1 4 1 %35 K71 1 Tt = (P<0.05) 5 5B AL 20
P, PH 25 40 | v 2 2 K U 41 20 ADAM33 (ETS-1
R IRKE W B (P<0.05) s SU 25 41 Hegg, o
2520 K B ADAM33 45 [ 3Rk K P B FE A% ETS-1 48
2R 7Kg T (A 22 R R Ge i 24 L (P>0.05) .
HRE2 H2,

x2 FHHEKXRMAL ADAM33 Est-1 EHRIE
K FEE 5 (xs)

2531 n ADAM33/B-actin ETS-1/B-actin
L4l 12 0.51+0.06 0.74+0.18
L] 12 1.00£0.09* 0.95+0.14
75 25 44 12 0.340.02% 0.370.10%
LREEC] 12 0.29+0.03* 0.43+0.07*

5 IE R 4 A *P<0.05 ; SRR 2 H 4%, #P<0.05
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A B C C DD

AMAD33 [l o= 87 kDa
ers-1 [ 35 kDa
Pactin | — 12 kDo

2 FHEKXRAMALR AMAD33 . ETS-1 EARIEEKE
T AEH 4 BAEIAL  CUG 254 ;D 254

35 HAKXRMAL ADAM33 mRNA M RIEE
b %

5 IR 20 M B2 R R 2 ADAM33 mR-
NA H X 223k & B 5 T+ 5 (P<0.05) 5 SRR 4 b A,
VU2 2G4 KR4 41 ADAM33 mRNA FHXF 3%
AT UL R (P<0.05) 5 5 P4 2541 LA, P25 24 K B
fili 4121 ADAM33 mRNA #H Xf 2 ik & B i B AIK (P<
0.05), PEIL% 3,

*3 BHKXBRMALR ADAM33 mRNA 83 FRI%XE L (x+5)

4151 n ADAM33 mRNA #HX} ik &
EH 4 12 0.80£0.26
BRI 12 4.05+0.36"
[EESE 12 2.81+0.19%
LR 12 1.9120.13%>

TE 5 1EH A AL, *P<0.05 SR A, #P<0.05; 5 Y 25 24 1
B, %P<0.05,

4 Wit

WA Mty 2 S ORE I T T R SN gt
e RS [RIVE FH B 45 R S0E 5 98 I R E 2 —
IOV UG JRE R 4 A1 L R (extracellular matrix,
ECM) 43 1 32k B2 7™ Az 0 e RS 30000 g 34 kg AR 121
IL-1B 1 IL-6 1E A8 WL A4 & I B3 22 i
B-E Wi = A 7T G 1 MUASAC &k fi
A R 43 AT i 385 A YR TR P P B 2 L B A i
A 2R AOE PR T R R,
H AR AR HE S TE T 8 LA 3 A S P I LG R
TGF-B1 H 1A P9 2 Fh 4l i 53 30 Tﬁxﬁld"ﬂ“m
TE P SRR N e R, 1 2l WL 2T 2 20 i 1) UL 2T 4
c G f A I = R B R o (/N S0 A B
A FEI 5T W], ADAM33 76 S I8 -3 LS R £F
28 20 i 24 3K 3 A K A AN R T T R B 40 T
B il 2% B2 4 K 9 (epidermal growth factor, EGF) |
IFZR 8563 2 A K - (heparin-binding epithelial
growth factor, HB-EGF) %54 KK 7, § 8 E -
WU BT 4 40 e 3ot B A 5 R i RS Y

UESE , ADAM33 3 4 3k 5 2 Wiy & s %5 DI AR G, 5 L

AU TORER G B R VL & N b - ke
PIAH IS, ETS—1 RS I 42 1/ 22 W22 Wi AH G 11 20 it A1
TR R T B # Kk, an 1L-4 1L-5 1L-13 IL-17A |
TGF-B %5, i 1 2 5 B i 1) & o o £ | 5] B 75 0l
W rp R A AR

N LI Wity 2 7 5 TR Ak XL 8 =22 A1 SCBRL/IN L it

WA, RAA, A B T BLIERIE I 2 A5 /)N
L5 BANAR , Z Bt AT A, BB 2 )5 5y kA, k7
HREIR IR BRI R IESE S, 25 A
PR E SRR A, SN LR B AR TS ST TR
e (R Dl wet: 3 N v N S B W= S NG N
SRR K B LB IR B IR TOIR A AR A
S PRI TR RUARAR S5 & 6 R B AL SO i
TRIT /N LR N 2 R AR AR FE Bl HOET [ 0T il
Dot CRE AR AR T ) o 1 Wi v AR T R, L2 4
TR B SRR B AR AT R M Fl% %
PNy e RN RTINS S S A S A
PR B8 B It 5T - Wi, SR fige A R TE 22 IE E%ﬁzﬂﬁi
SE WAL IR I N2 — e, BN i~ g 2 3y, X
BF7 PR # FE FOM A5 S A A AR O R T AN R
25 58 R UE TS A | 1k oV Wi, b R B ok R R
A T 24 A 28 S A i A 5 56O B IR T
REREh SR 2 82 LAT Ml S A —Tt—
Ree M AL A T P R A A 58 5 T it AL % 1
0% s H R NS 25 00 i 2 SR FEAT A Il Has
ik, I F2 RSO, L WAL R 2 T TS A Y
PRIAHAL WA 1k ol R AR 1 R A2 R
F T8 o 5 PRSP IR 52 1A R = S
P R AR ET 3R ST UL U0 2R R G i 4 32
[ SR = @A K (233 E = O Sl S SR 1] 5
IR 3H BH 2 7R Y, BiF 5 % B0 e B w) R4 mT R AR
SIEE LA A g WP TGF-B1 A1 TL-6 7KF,

040 2 LML 00 i
SRR,
A5 5% WV W T 9

AR R BRI 8 % i A R AR IR S A I A A R
I 175 00, 00 A ST Ve UL RS 3 R T o % i e 4 i
UE BH [ A Wi 17 X6 W2 Wi A5 78 A VA0 R S <G
R HIE R Wﬁﬂ?ﬂm%ﬂﬁ%&%ﬂﬂﬁ”k%ﬂﬂﬁi
HAUPIL-1B IL-6 TGF-B1 %5 R4 K F 1k &, T
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