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[HZE] B& AR Tw T 4 b3t K A8 T MM (ASMC) ¥ 5 A B o245
& & B 33( ADAM33) F= 126 # % B -F-1(ETS-1) A A 9 Fa Rk FAE R ALk, 7k @it P iF & & (OVA) B4t
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BP e AT v o 4ot 7 55 R B ) A 3R 5% (10% 15% 49 7 254 25 o i 33 ik, -G 3] 45 Al 40 e i B ) A 30% K
JE T 2542 s A3 A0k, o R TR 91 3E F 89 ASMC 34T RIAL T 77 24h, KA CCKS M5 R ) 4 24 o i f
ASMC A K 69474 & ELISA k4| &-20 4m f3s I Lk b 4L A K B -F-B1(TGF-B1) . & 48 fe~%-6(IL-6)
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st ADAMB33 & G ¢ & 4Gk TR R £ 2 % (P<0.01),10% 15% F 24 o & 28 % 30% ¥ 25 fo 7 40 3 ETS-1
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Effect of Jiangqi Pingchuan prescription on the expression of a disintegrin and metalloprotease 33 and
E26 transformation—specific 1 in airway smooth muscle cells of rats with asthma
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(1. The First Traditional Chinese Medicine Clinical College of Hunan University of Chinese Medicine,
Changsha 410007, Hunan, China
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[ Abstract] Objective:To investigate the effect of serum containing Jiangqi Pingchuan prescription on the expres-
sion of the susceptibility genes a disintegrin and metalloprotease 33 ( ADAM33) and E26 transformation — specific 1
(ETS-1) in airway smooth muscle cells (ASMCs) of rats with asthma and its mechanism of action. Methods ; Ovalbumin

sensitization was used to establish a rat model of asthma,and female Sprague—Dawley rats were divided into Jiangqi Ping-
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chuan prescription group and montelukast sodium group and were given drug—containing serum at different concentra-
tions. The serum containing 5% ,10% , and 15% Jiangqi Pingchuan prescription was prepared for the Jiangqi Pingchuan
prescription group, and the serum containing 30% montelukast sodium was prepared for the montelukast sodium
group. ASMCs cultured in vitro were assimilated and intervened using the drug—containing serums for 24 hours. CCK8 as-
say was used to measure the inhibition rate of different drug—containing serums on the growth of ASMCs ; ELISA was used
to measure the concentration of transforming growth factor—beta 1 (TGF-B1) and interleukin—6 (IL—6) in the superna-
tant of each group; Western blot was used to measure the protein expression levels of ADAM33 and ETS -1 in
cells. Results: The cells cultured were successfully identified by cellular immunofluorescence technique. The serum contai-
ning 5% and 10% Jiangqi Pingchuan prescription significantly inhibited the proliferation of ASMCs (P <0.05 or
P<0.01). In the supernatant of ASMCs,the 10% Jiangqi Pingchuan prescription group had significant reductions in the
concentration of TGF-B1 and IL-6 compared with the asthma model group (P<0.05). Compared with the asthma model
group ,the 10% Jiangqi Pingchuan prescription group had significantly greater downregulation of the high expression level
of ADAM33 protein ( P<0.01) ,and the 10% and 15% Jiangqi Pingchuan prescription groups and the 30% Western medi-
cine group had significantly greater downregulation of the high expression level of ETS—1 protein ( P<0.01). Conclusion:
Jiangqi Pingchuan prescription can reduce the release of the inflammatory cytokines TGF—B1 and IL-6 and improve airway

remodeling by regulating the expression of ADAM33 and the transcription factor ETS—1,thereby exerting an interventional

and therapeutic effect on asthma.
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1.1 34 40 2 SPF %% SD M K&, A F &
180~220 g, W4 T+ 11 A 307 3¢ v 5% 38 S 9 3 W) A BR 2
A, AIES SCXK (1) 2019-0004 , 7E SPF 254
SEYGE AP MR SRR EEIRE - (23+3) °C L (AR ER
BElRRE . (55+15) %, sh¥scge 4w h B 25 K2
B—M R ER S B S HEE AT, LR ST &
1EPRZE DL HE B PRZE DL : ZYFY 20210408 ,
1.2 SRR A FRACEWG T B 1 g, i
3o, M3 g, BALS g, HIHIKS g FIHR2 g, %
HF2e,2ZHF2e HA3 g, AHR3 g, &3 g,
5553 o, HHL 2 o, T4 AR B2 K
o —WRERE T2y by, &R ALE WA R
A2 R 1g/ml, BT 4°C VKA TP RAT ; 356w R0
WELEG F (TN SRV 2 20 M0 SRy A RN W), ki SC
E 25175 120130054, #0A% .5 mg/ ) o = alibnig
M (DVA, % E Sigma A A, b5 . A8041-1g) , &
AAbE AR (HE5 . A800852-500g ) ; DAPT ¥ i ( Bl
) 10 pg/ml (L5 C0065-10ml) , SDS (it 5.
#S8010-500g) , Tween 20 (fit5- . #178220) ¥ [ b
R ERHE A BRA A ;1640 (V5% @R R AR
AR ) LS. C11875500BT) |, Jift 248 1L 7 (L5
FSP500) , %5 3 — 55 5 2 IR (3T ) 100x (L5
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PB180120) , JREE HEF-EDTA JH AL (0. 25%) 5 1}
21 (4it*5 . PB180226) , JC IfiL ¥ AR R 7 VR AF I (5
PB180438 ), W Mg 2% vf #h ¥ W ( PBS) (it =
PB180327) #I F a5 i P8 A= an B A PR A Wl
BSA ()7 M & H AW BB A R A AL S
4240GR025) ; Anti —alpha smooth muscle Actin ${ {4
[1A47 (ab7817) (¥ [ Abcam 2\ 7], it 5 ; ab7817) ;
Fluorescein ( FITC ) —conjugated Affinipure Goat Anti—
MouselgG ( H+L) ( 27 = J& A= ¥ R A BR A A it
5 :SA00003-1) ; CCK8 7 & ( 22 AMBH% A R
H),41t%5 : BS350B) ; Rat IL-6 ELISA 7 & (it 5.
E-EL-R0015¢) , TGF-B1 ELISA i & (4t 5. E-
EL-0162c ) #404F sl S s b A W RHE e 403 4 FR
/NF); ADAM33 Rabbit pAb (#7021 28 50 A W Rk
HRRA T S : A8265) ; Anti—ETS1 antibody (LM
2 Y ER AR A A, 5 HAS00065 ) ,
PierceTM Rapid Gold BCA Protein Assay Kit (L5 .
69107317) ;5x& H _FAEZE vhigg (#CIPO 4E in A= &k
B R H], 45, 8190011128 ) ; TRIS (4 5.
115KG001 - 1KG ), H & M (4t 5. 1275KG2P5 -
2.5KG) #W [ FEE AR RN A R A B BB
([ 24 45 A Ak 2 i) A BRAS A it 52 10014118 )
ECL fb22 % YR (3£ H Bio—Rad A ], L5 170-
5060) ,%E Marker( 2 [E Thermo Fisher Scientific 2
" 45 .26616) .

1.3 EEME EFT/ES(HINERESTHEAR
HIRAF, RIS . SW-CJ-2FD) | &bk 15 37 4
(5[ Eeppendorf /A F], 45 ; Galaxy17T0RCO2) {5
EAEY) R (N B B A E R TR A ],
RIS . XDS-3) UG R A (HEE Carl Zeiss AG, 1Y
5 LSMB00) | {3 % Ot I B ( H AR BAR L BT A
A, RIS L IXT71) (HI1850 =3 25 U AL (15 1 S 56
FAEI LA BRA S HI850) | 2 I REREHR1Y
( 2518 Molecular Devices 23 ), %15 . FlexStation 3) |
FLUKA (b S — AR A R A A 5. DYY -
6C) i 25 ML (VLR BT a8 A PR A H] L AL,
TGL-16) HEIF () AR BALERYF ik A BRA A, A
FAX-1) .

2 EWFE

2.1 wpaEAE S H10 H SPF ¢ SD Mtk K
B, 422 1R o o AL 43 Ay I % 4 R BRI I Wi A 76 2
B2 4, 4 s H, BRI RS BESCHR 11 ] )

T I 0 A A AR A Ar B TES 0 R BT R
TR EBUE ST 0.2 ml OVA SUBURE L, 45 14 K
PR B Sk 09 A ML & 5 el A
30 min #k, BR 1 IRESZSLWA 14 d, ZI51E
55 31,34 .37 .40 .44 47 50,53 KUVAFIFE 7 55 1k 3%
kAR 22 1k,

2.2 &HhbiFEs & HU30 HOSPF 9L SD MK
B, F R B R BEAIL 2 R 50 2 (RSO, A 2
F 1 g/ml) FE mRRN (0. 9% Sk Al 5 T
Be il & 255 R 0. 26 mg/ml 259 25 4 (S5
0. 9% FALENTESTR) , 445 10 K, ARYE 25 Wil R
SRR B N A5 A G A AT HE T, AR
10 ml/kg, BR VIR ELEMES 7 d, a1 IR
252 h Ji, H 3% 56 L b2 B s 1 S o KRR A TR
s PR, I 3= 3 Jik e 42 4 it ) B 0 43 S I T, R
KK G 53 F-80°C VKA IR-TE & H .

2.3 ASMC % &34 WU BT i ok B, FH G
L L 2 8RR B, 6 JC TR & b T 3 5 K R A Ml
HA D) RGO MR AR SE . ASMC 41
BOTES IOCER 12-13 ] ag A & N 251 L ok
i, TERE 5 N o B SCORUE R TR B 598 40
LA (<1 mm) {1 B O A 25 ml B 5800
FEAT 2H S A 5 b Al 1l G, 5 SR A v
AIGFE,3 d SR, AR T P 25 S 0 R 1 ik
Tram i gl b, 26 2 W 25 3N RE S A5 3 B Al
ASMCs'™ | FRAIMA: 4 2% B 2830 RIS, LA 122
AT AR AR RO AE B 35 F2 0 b, 4 A% AR 1 24
4~6d, MLSLHGE A 4 RANM, s A0 AR 3R
PO A 8 S R A, LW S MR B T R AR S A
JHL ) 2 R

2.4 mIpTFMAE®R»>E BRI MRAEKM
ASMC, 28T Ak 50 EE 2 AR, 1 40 i 00 B 5
IERG 2 80% A AT B HEATH IR . S 3% HH O SCik ik
FTEmME 1 R A4l A S [ e A i 7 45
HEE SRR T3 24 h, 20 HLAF 6 4. IE# 4l
2 WERRAE YL | 5% rh 24 1V 4 L 10% H 2 I iE 4
15% 245 1135 2H . 30% P4 24 1l 3 40 . H v IE 5 20 il
2 IEH R RN + 58 35 FR T, M A TR 2 . I Wi
TRUZAH i+ 50 2 BRI, 5% 24 I3 2 - 0o P A 7R 24 ff +
5955 77 40K BRNIE ) 58 85 R, 10% T 24 1L i
20 I AR R A + 25 109% 565 2H K BRUML T 10 58 4= 8%
TR, 15% TG INE L SR AE+ 15% 50 7 41
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BRI Y 52 4 5 3R U, 30% PG 24 1L 775 2H . I Mg A 50
YA+ 30% i B F]RFEN ALK BRI 1) 58 235 IR0
HSE 2RI 10% 645 035 , 1% 5 5 R SRR
TRV RPMI 1640 K5 553540
2.5 MLEIEAR
2.5.1 ASMC %% Z4ifb)5 ) ASMC 4 )i it
20 LT 252 WS RT 240 i S e 2 A o - LB 3
MFRIA,
2.5.2 PEARFE 251055 X ASMC A= K i i il 5%
SR FH CCKS A, AR AN [R) 077 Bovie J3E 434
M, R E 6 NE AL, S 25 G R 25 T 10 24 h, ikt
JCEMETFINAR 10% CCK—-8 WM 8% 35 31k, it A
REFEAA N R 4k 2% 5 2 h, T 76 B AR A e H
450 nm YR LAY TR B I SR 2
2.5.3 KA 2H 40 s 5 L3 TGF-B1 . IL-6 1Y
Frit R ELISA VRGN, AR 4 AN [R) 1M v B2 ik 3 4y
H PR, R RE 2 DR, & R D
24 h JE AN EIE W, B0 20 min DABR 2 4% B A
N RRRE e, B YRR I, 2 Wl AR AR P, B
ARPE 3 ANE L, IR ELISA Ui 45 iy BAK L 5%
HEATHRAE | SN 2 1k I 57 BT AR A AE 450 nm 5
KA FLIEE B (OD {8) o AR PEARvEFL A Ik
J& K OD (B2 H Am v i £k, P F 80 A 1o 0 B
AR T R R S AT BT AT
2.5.4 K4 A4 ADAM33 ETS-1 &Y
FEEIEML R Western Blot B 4% 4H it 43 40
Ja R TR IR, EAME N 1x10° DL I,
AL T 10 24 h 5 24 AR R B0 IR
E LW B EARR, BN SEABER
JnA 5xloading buffer, 53 iEiE 2] ,98°C M#4 10 min,
JE TR I B I — P 4C IR E S,
FHTBST P& 5 WK, InA 48 1 h, ] TBST ¥E 5
U, TN R TE R B9 ECL TR A 1A W 3 IR Y 25 1 T
My, &K, 4 AlphaEaseFC 3k 4-4b B R 45 43 B
H ARy 196 2 5 (8, el i B Y 3 R A AN N
S 455 I K BE AR 2Z 8] L AR B Sy e 0 H 04 2 A
POESTN
2.6 %itFF ik K SPSS Statistics 25.0 42t
A HATEAR 307, SEIZE T LIS B+ bR v 25 (wts)
TR, BT BAR A IEAS AT Ry 22551, 2R A
ARIR T 225081 AR FE 6 IR 404, R ARS8
ki, LA P<0.05 RZESAGIEE X,

38 B

3.1 ASMC %% 1) #fIE A IgE, a5 g
BB B3R ASMC LA 5 T K SRR IE
Y, LISEAT O A g HES S AR, 7E 40 e
R 5K IR, PR A B 2 AR AR B S
2) AHME G BE DA I, 38 1k 20 it e B e CAG I,
IR AR W BT T URER I AT WL ¥ L e—actin P
SRR R R (0 DG AT AT T 4 M 9\ Al 1) °F
WL o WS B 22 76 B3R PN 38 06 mT UL, 200 M A 7
DAPI o8 R ta, (WA 1~2)

B 1 ASMC BaZhEFIN « lshERZ
(RIER I, %200)

2 ASMC R 3Z HpaiZ ( SRRt , x200)
3.2 KRR At i xE g I ASMC 8 A7 ] R R
ASMC L& F TGF-B1.IL-6 & bi  HEm
BRI LU, N ] 35 24 1035 260 ASMC Y 38 78 1)
AN TR BE B4, (R4 5% 24 LS 41R 10% P 24 i
T LHRERA WA ASMC 345 ( P<0. 05 B(P<0.01) ,

5 IEH A0 MO A, W 5 8 2 A0 i 8% R T
W TGF-B1 Ml IL—-6 AR IE T+ 5 (P<0.01) ;5
W M A U 2H LA, A 10% T 24 103 4T T s 19 13
W TGF-B1 Al 1L—6 AR I & F Ik (P<0.05) .
(1)
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K1 AEESZHMFXTIETE ASMC BIINEIR K
ASMC _Ei&E# S TGF-B1.IL-6 SELE (x+s)

4 R¥c ##%/% TGF-Bl(ng/ml) IL-6(pg/ml)
KAl 30 - 0.19=0. 13 16.22+0. 40
IWE R A AL 30 0 6.31£1.99"  36.1512.81°
ST 30 0.20£0.03"  2.390.76 18.59+1. 18
10% FZIMEA 30 0.290.06°  0.32+0.08"  18.28+1.19"
5% 30 0.16£0.02  2.72£0.33 19. 1520. 46
0% MEEAL 30 0.10£0. 11 3.27+0.33 20.93x1.18

E: B EE MM "P<0.01; 5 2o A 4k
# ,"P<0. 05,°P<0.01,
3.3 &4 % fik st ASMC F ADAM33 ETS-1 &
G ey E ROl 5IER IO AL F g, I g A Y
40 ADAM33 Fll ETS—1 & [ A X 22k 1
AP EIH(P<0.05) , SRERGEIYZ AL, 10% T2y
MLAE L A0 M i ADAM33 25 3 32 35 /K i 2 AR
(P<0.01) ,5% 25 IfiL 35 26 P 40 il i) ADAM33 ZE 1
FikIKF R (P<0.05) 5 10% 15% 25 1fiL 75 4 K
30% P4 25 1L 35 20 P 4 Y ETS -1 2 1 3k K R
flR(P<0.01), (Wz2 143)

x2 HBALHMFEN ASMC i ADAM33,

ETS-1 EEHHIRIEFE R LR (x+s)

215 R ADAM33 ETS-1

1EH AR 30 1. 602=0. 133 1.537£0. 122
W M A5 20 30 1.678+0.142°  1.837+0.128"
S%HPZHIMEL 30 1.993+0.153"  1.969+0. 118
10% A IMEL 30 1.279+0.096°  1.305+0. 083°
15% 250354l 30 1. 643+0. 107 1. 288+0. 098°
30% V2515 4H 30 1.473+0.091 1.103+0. 111°

E. G5 EF AR " P<0.05; 5 ok B 20 bk
4 *P<0.05,°P<0.01,

ADAM33

ACTIN

Ea— B AL h— R A A c—5% T 2 e
U d—10% ¥ 2 o i 4 e—15% W 25 fn ih 40 1—30%

G 2hdniFim,

B3 |ASHMBFAIER ASMC H
ADAM33 . ETS-1 EEHRIZEBR

4 it it

W i e — T A2 2% 14 22 BE R, AROMEA T e o
— R, — A AR R R AR A A R A
Jr AR R MR 1 K B i M A

(A B SRR ARG AR TR A AT 75 35 4% PR 3R 0 ke
FE T R ) R 1 25 5

HBEIRTT B i R R L8, DA IR R AR
A THRIES TR . TR, LG £ & R
FEBAZAE , /N U8 N e 4B =2 44, 22 P A1 ek
WIERMA, S AR A, s AR e FRARAL IR K
e G A M AR FE I, FEAE IR Y7 TR0 g — A il
H IHIEETA, IR 12 A SIS 697
RS 7 AR TR A AR T ) 8 2 Wi A K T
K 1207 B RRE RS AT R M L E
JEIT BT AR EE GRS RS H RS
R, HA PR % B R VE R 38 A I PR 52
BIE BRSO R /N LR LA TR AN R
SR/ S R ARG KR

AR I PRFFEIEE 22 B, DLAGE -1 L2 AR R
SRR TE B Rk S I e R LI T g
HEAT A1 N A v s I R SR A i o B 2 S
Bl ADAM33 EEAE ASMC H1 &5k, Hig vy
M ASMC [ ZRE , 5 4N s Mz 40/ 26 <Gl
N B S R RS 5A X, X ek
HEAN SRR A 2257 24 A= i ik, Pt
& TGF-B IL-6 55, il i 5 4l i A 7 32 1k 4%
IR Z K (RTK) |G H B I 3Z /& (GPCR) 45
A, P ERK B PI3K 38 %, 3 A6 T i s A -,
PR A2 e 301 B0 S v L ) ket
BRI Bz 200 6 5 A% o 40 e R R AR R T
RS R A K IGF-1 54k 4 K F TGF -
Bl RIENFHAMANZ-1B(IL-1B) %, HS 5K
PNE SR 11 e U 1211 RSB T R

UL AR | it 2 43 3 PR KO (9 B 95 % 88, T
F K IR Ry FIAR 22 L R ) ik 1 1k S s WA OG>
ADAM33 J& i 1o 22 o7 5 b & IR A 275 — A 12 iy e 5
e ST IO U G s S
(MMPs) , AT LA A0 AN L T (ECM ) | A SEHF 9T 3
B ECM s J32 7 A R M R 1 i <3 o 90 e o
MRk — ) #E ST ETS-1 & ETS K
fl— 5%, 580 [ B e g A Y Al A
e A B QIR NS R P ER SR OE 3
5N ) 9, e P A H S 5 T MMPs ) 3 SR
SN S FE RS ECM 1A R, LAk,
W22 5508 SO0 M GE 530 5 AR 1 L R Rkt
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ARSI 3 T AR A 2 1 A
AMFEFRREEN ASMC, 255 B, BTy & 29 155
AERA BAMH] S5 (1 ASMC BEFE ; AS ] 7 5 11415 24 1ML 775
AT R th TGF-B1 F1 IL-6 T ; 10% 24
MBI ADAM33 2 3535, 10% 15% 25 1375
2H Je 30% PG 25 IE 2 T4 ETS-1 8 Rk, HAEH]
FEEETR ] e 5 29 R s AR A G

PRI 38 3 S5 36 T 000 B4 A Wi 7 3 7 1 i 114
YRR 2 1 4101 o SR PR ) B P ik, 1 ik 2>
FHOCARAE PR 1 R T8 | v A3 o 9 LGS B3R T I
Witr SRR B0, 25 BAA , B IER3E R ADAM33
ETS—1 0] BB A RSO Mi 5 O VE RS, s SR
Wit 7 PRI A I FH B 7 Ml JF & B S g Akt , b kg v B
Z5R7 /N LR IR A AL
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