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Mechanism of rhynchophylline solid lipid nanoparticles inhibiting the proliferation of airway smooth
muscle cells in asthmatic model mice

WANG Meng"?, LI Hui’, LYU Chuanfeng’ (1. Dept. of Medical Affairs, Yingjisha County People’ s Hospital,
Xinjiang Kashi 844000, China; 2. Dept. of Medical Affairs, Jining First People’ s Hospital, Shandong Jining
272000, China;3. Dept. of Pharmacy, Jining First People’s Hospital, Shandong Jining 272000, China)

ABSTRACT OBJECTIVE To study the inhibitory effect mechanism of rhynchophylline solid lipid nanoparticles (Rhy-SLN) on
the proliferation of airway smooth muscle cells (ASMCs) in asthmatic model mice. METHODS Asthma model was prepared by
ovalbumin+calmogastrin sensitization. The primary isolation and culture of ASMCs were performed, and morphological observation
and identification were also conducted [when «-smooth muscle actin (a-SMA) appeared red and Desmin appeared green in
ASMCs, indicating successful cultivation of ASMCs]. The cells were divided into blank group (ASMCs of normal mice), model
group (ASMCs of asthma model mice), Rhy-SLN group (ASMCs of asthma model mice), recombinant suppressors of cytokine
signaling 1 (SOCS1) overexpression group (ASMCs of asthma model mice transfected with SOCS1 vector) , SOCS1-RNAi group
(ASMCs of asthma model mice transfected with SOCS1-RNAi vector) and SB203580 group [p38 mitogen-activated protein kinase
(p38 MAPK) inhibitor, ASMCs of asthma model mice]. The cells of each group were added into the corresponding culture medium
containing drug (10 wmol/L) or not containing drug for 24 hours. MTT method was used to detect the proliferation of ASMCs in
asthmatic mice; Western blot assay was used to detect the protein expressions of a-SMA, interleukin-18 (IL-18), SOCS1, p38
MAPK and phosphorylated p38 MAPK (p-p38 MAPK) in ASMCs. RESULTS The primary ASMCs of mice varied in shape and
size, presenting irregular, spindle and triangular shapes; a-SMA appeared red and Desmin appeared green, indicating successful

cultivation of ASMCs. Compared with model group, ASMCs

ABSTE P B /R (41K B AR 4 H MR 223 4 Y B absorbance values and protein expressions of a -SMA, p38

15 H (No.2021D01F19) MAPK, and p-p38 MAPK were reduced significantly in Rhy-
* E—EE R AT, A WS 1A« S 2 5 TR A SLN group, SOCS1 overexpression group and SB203580
E-mail : wangmeng106@163.com group, while protein expression of SOCS1 (except for
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SB203580 group) was increased significantly (P<<0.05) ; protein expressions of IL-1B was reduced significantly in ASMCs (P<<
0.05). ASMCs absorbance values and protein expressions of a-SMA, SOCS1, p38 MAPK and p-p38 MAPK were increased
significantly in SOCS1-RNAi group (P<<0.05). CONCLUSIONS Rhy-SLN can inhibit the proliferation of ASMCs, the mechanism
of which may be associated with overexpression of SOCS1 and inhibiting the protein expressions of IL-1( and p38 MAPK.

KEYWORDS rhynchophylline solid lipid nanoparticles; airway smooth muscle cells; asthma; a-smooth muscle actin; interleukin-

1B; recombinant suppressors of cytokine signaling 1; p38 mitogen-activated protein kinase

SO R M — 2 LA RT A ASO BELZE S SR
I I S T S R R 08 P T TE R L AT A N
FAgERE" 7, RGIT, Hur 2 akegng B 4 3N, b
550 ] G W W 1) SEOS 8 3k 189, A R R, 52 36
B RS e W i 2 R b L 0 L K
I TR ML A R 1 53 DTS P L 175 S R S Iy IR <
1 L4 (airway smooth muscle cell, ASMCs ) F 5™,
el 22 it AMSCs P A ALK , © 28 R 16 7 W27 i 114 G
BRI

TR T 24 SR T 1Y) T A RO, AT i
A5 UL R 485 2 38 T 15 10 A5 7 5, (W] EF ) o
B UGG . BIFFE R B, 60 T 0 XoT 2 Wi A5 78 K B
BA—E 0w . AR i 0T 2 1 6 e ok ]
AR 5 44 K i (rhynchophylline solid lipid nanoparticles,
Rhy-SLN) , Jf & B H: AT it 2o #0 fi] AMSCs 38 58, & 4%
Mg AR ™, (H B BV AL 1o A 5 4 A A . 40
# 1B (interleukin-1B, IL-18) 5 ASMCs [ 34 5 % U] A1
R B FAR Y TL-1B8 REAE S 41 P 115 544 Sl &
F 1 (recombinant suppressors of cytokine signaling 1,
SOCS1) if5 11 p38 22 ¢ J5l I i i 25 1 3L 1 (p38
mitogen-activated protein kinase, p38 MAPK) iR 1k ,
M W) ASMCs 3956, BT 1, AS AF 58 i i A 0
ASMCs H1IL-1B,SOCS1 . p38 MAPK %5 [ f) 22 A 1 L,
k20 [ ] Rhy-SLN 106 127 i ) EL A FAILAR] , DASA S
WERG 25 P R RS %
1w
L1 EFEUHF

AWFFE T EZAL G245 BPN-80CH #! CO.H5 F7 4
( B fERAAERATBR A R ) s SW-CJ-1FD BLUE i T A
B (N Z S HARA R ) ; CKX53 BUE & 550
filt% ( H A Olympus 2 ] ) ; CMAX PLUS FURHR{L (52
Molecular Devices 22 1) ) ; JY04S-3C BUEE I 1% 248 (b
TR BRI KIS A BRA ) s LightCycler96 %% 5t
A i R A e N (PCR) Y (B Roche 23 F) )
1.2 FEHBSEF

A T T (213 98% ) | p38 MAPK {5 5 1 i 417 1] 571
SB203580 (4t 543 %1 R102720 ,S125924) ¥ [ |- 1f
BT R T 2B A B4 AT BR 2 B ; DMEM $5 37 3k (4t 5
CM15019) 11y [ HRkHE /& (A6 50 ) BHE A R | 5 B
DAPI 43 (41543 514 T1300,C0060) 0 [ b 504 3

TEZG 2023455 34 555 9

FRME AT B A5 BG4 i (25 FCS500) e [ 1
FARBLFE A YR A B W) 5 85 1R £h 28 #h i (PBS) |
MTT 5] & S IE B2 1k p38 MAPK (p-p38 MAPK) #i
TE PR (543 51k G4202 .G4101 .GB113380) 41y
H BB YE IR AE YR AT PR B el SOCS 1 H s 4T
& A p38 MAPK Ff 5 BT (L5 200l A AT754
A5049) B F s 12 sl AR IR PR Wl 5 i
IL-1B P 58 BT A IR o-F- 35 WAL 3N 25 1 (@-smooth
muscle actin, a-SMA) . vg [ Hip & (4t 5 53 51 K bs-
0812R .bms-52392R ) ¥ [ b 5t i B8 R A= W H R A BR
8] AR B- WL Bh 25 ) (B-actin) 5 58 FEHLAA (HiE 5 TA-
09) W A 4L 5 W A2 e A= W0 A B wl s TRNzol Universal
JURNA HEHUA ) | FastQuant cDNA 25 — 4 45 iR 7 &
(#5435 DP424 KR116) ¥4 [ 3t 57 KA A AL FH%
£ BR2 7] ; Lipofectamine 3000 325 & (41E*5- L300015) iy
H 22 [ Invitrogen 23 Al 5 BUR 3 A ALY B AR 10 A9 S 2K
F G P (5 LS0500) I [ IR M- A= MR- A BR
NI

1.3 ¥

AT 4 BALB/c MEPE/INERL, FE 10 H L5 4
W AT R 18~24 g, W [ b5t 2 R 4B S2 86 sh W R
O] B PRV RTIE S S SCXK(5E)2021-0011, /MR
TSR TF U T BB sh W ol SR IEE A 20~23 °C, M
XFREE A 40%~T0% , #E A R] [ iR RoK BT
BEIEHR o ARG S L 20 TR — AR E B sh ¥
POHZE O 23 W AZ AL UE LIS INMC-2022-YX-021
2 AL
2.1 Rhy-SLN &

SRR R IT 5T 7 v RS R Ty e Y
JEEIR R 5 L BRG44SR 40 oK FL il £ Rhy-SLN (44
JEERR Y 2% 245 5 R 3.52% ), H-F 4 CBEMRAF & -

2.2 EEmiREUNRAvHE

BN BEAL > A IE s B2, BE A5 H, 1
BEZH /NS 25 SCHR[T) %, SR R I 8 A+ & A bR
Te e Ny AR LR VR R /NS BIAESS 0,14,
28,42 R Fz T 1B IR AR 1+ A S AL BRI M (20 pg BRYE
FE A1 mg REALEAE T 200 uL PBS #7258
21~42 K /NG A BB S & A+ SR R T
B, B EAL 30 min, B 3. IEH 4L/ RAS AT AT
APR, ARIREB a5 G 240 (200 mg/kg) b

China Pharmacy 2023 Vol. 34 No. 9 - 1067 -



FE/NER, SR I W45 4/ N BRI L SURI S <A A2, HGE
B /N SUE B, DL 49% 2238 W RS TR W I 4 , SR ok
TRLEE YD et B R SRR SR T R WA A
21 /)N BRI 2L 400 BT A5 24 A 0, 2 L R A s B R A B
R AR
2.3 ASMCsHIESURREE

TETCHE A5 F TR “2.27 00 43 B8 1) 15 % 41 RN w455 4]
N H LS PBS Yk 2k , SR J5 I FH AL 2 ik,
T 37 °C . 5%CO. 15 F 46 5 7% J5AC ASMCs , LA JBR it 7
AR, FE R DG BB X AN M A T I S22, 7
AR SR 1E K 41/ Bl ASMCs 42 Fi 25 10 56 il
A AL B A SRR ARG IR ML, A 4R 2 S B
TEHH, PBS VE 2 U5 L 4% £ R RS E A, A
300 wL 0.3%Triton X-100, % & & 20 min; 7 535 A I
T B LD 2R S TAEWR, 37 °CHEFA 1 h; % i DAPT
WS R REZOLRMEENEE ASMCs 1 a-SMA Fil
45 4 1 (Desmin) (1 44 €815 &0 DL #E 47 40 i %5 6, 4
ASMCs N a-SMA 21 {7, Desmin S 4% {7, 1] ASMCs
2.4 ASMCs ke

TR KA A A4 /N B ASMCs 52505 i 1l 4 4
JL RV, $2 0 6 FLAR (AN 2 Y st 45 0 80% 2
1), K4l Lipofectamine 3000 1271 £ 56 B B #4E , 4351
YL SOCS1 i F IR BRI SOCS1-RNAI A& (B4 2%
) B L 5 AR LB T 37 °C L 5%CO. 15 F5 48 h 15 7
4~6 h; B G AR ARSI R % 48 h R A T
2.5 4 ATEEEF

AAFFE IR E 2 4 GE R /N ASMCs) ARBIZH (1%
it 45 750 /)N BL ASMCs) . Rhy-SLN 21 (% B 455 750 /)N B,
ASMCs) ,SOCS1 i Fih 4 (44 4L SOCS1 i F ik £ Ay
W i 455750 /)8 BL ASMCs ) . SOCS1-RNAI 21 (4% 4% SOCS1-
RNAi 34 108N B ASMCs ) LSB203580 £ (1% i
BRIV ASMCs) o 25 A B2 SOCST i 3Rk 4
SOCS1-RNAi 4] ASMCs VAR & 25 1 55 5 3L 55 5% 24 h,
Rhy-SLN 20 11 SB203580 41 ASMCs %3 5| LA & 10 wmol/L
Rhy-SLN ,SB203580 fitj 35 37 545 37 24 h',
2.6  ASMCs H85EE 71 B

KR MTT 3740 . ASMCs % 1.0 X 10°~/4L
FERDT 96 FLA , 555 24 h S L F 2.5 I R )y a4
iR AR 3N AL, KRGS HUS A 20 pL
BT I R A MTT I8 (5 mg/mL) , 15 35 4 h; W5 [
W, LA H ELTEAR 100 WL Z 0k J v o R FHEFRAY
T 570 nm PEAAMKI BEALIBOGEE ., LAWOGEE(E T 4
PRISEFEE 0, WO BB K, 3R 40 B 1% ) B

- 1068 - China Pharmacy 2023 Vol. 34 No. 9

2.7 ASMCs H a-SMA .IL-1B . SOCS1.p38 MAPK . p-
p38 MAPK & H R IA/KF R

K JH Western blot 74 #E4 7R . #F ASMCs % 2.0 X
LO°A~/FLEERN T 6 FLAR T, BOS H0E KA 4, 222,27
WR AW G2 585 B 3N R AL, HiRd
J&  WAE N, i AT f RIPA S0 0 5 3K 28 7043 Z46
BCA VEM TR (2 &, ARG A PE . B 20 pg S ik
17 R BB Rl -2 DN A IR e S s v K, G 5, 5% i g
Wik B 1 h, A @-SMA (IL-18,.SOCS1.p38 MAPK ,
p-p38 MAPK B-actin —HT (F BRI 1:1 000) ,4 °CHiF
B PBST YRI5 , AR 5 A AL W b 1 1) — Bt
(FRBEEE R 1:2 000) W7 E 1 h; A ECL fb24 &G
FURAA T RN 1~2 min, R & AL 34T R 48 iF
P50 WT, UL E B8 450 KB AE - 5 N 28 1 (B-actin) 4%
KB B AR, 2 B R A R IA K,
2.8 Srit=4biE

K F SPSS 23.0 K A7 4 it 4 o IH R TR
X+ s RN, 4 0] HLECR BN 2R 7 25501, 4L B P PR
U AR ] SNK-g K56 . K36 /K 1 0=0.05.,
3 R
3.1 EmEEUNRMARRERSEUNRER

SIE AL/, AR /)N ST 2H 4T D fili e B
B JE R IR B R AR 5 A N T LA
J 75 10 L R A0 IR A, Ry ml D A R R R
AN — 5 5 DR L 40 B P I L O ™ 5k B/ Nk
PR 30 FR /N R R B TR N ) 25 SR ILIA 1

Bl /NERAPERRERSFNZERME (HERE,%200)

32 ASMCsHEEMBRETLER

P P12 B D, ASHIFG 1% 5 9 1E 5 4 RN AR 2 /)N BRUB
R ASMCs TEAR/IA—, EAMMIE MY = MIEE,
HE— 25 % 1E 2 /N B ASMCs #E4T 5928 98 ' e 48, % IR
(WA 3) , N a-SMA £ 27 {0,, Desmin £ 25 (7, 11 il A%
S, H 90% LI 40 i 2 HPE Y, KB ASMCs K 5%
R
3.3 Rhy-SLN X ASMCs 153 i 8 i

Sos P4 e, B2 ASMCs WGl W 3 Tt
(P<<0.05), SHHAIZ H#, Rhy-SLN 2H . SOCS| i # ik
2H 1 SB203580 £ ASMCs W J': i {H 1 I 3 F# I (P<
0.05), SOCS1-RNAi £H ASMCs " )6 & {1 i 3% T s (P<
0.05), &R IFE1L,

thEZG B 2023445 34 45 9 1)



AEH A/ ASMCs B. i 2H/)NFiL ASMCs
B2 ASMCsBREINZEBHE(x200)

A. a-SMA B. Desmin

-

C. DPAI D. Merge
B3 EFHNMIASMCsHETLER(RERARE,
x200)
1 FHHASMCs BHEERK o-SMA IL-18.SOCS1,
p38 MAPK . p-p38 MAPK & H & ix 7k B8
ZR(xts,n=3)

413 WEE  oSMA I.-1p SOCSI — pISMAPK  pp38 MAPK
EE 0590£0023  100£0.11 1002006  100£0.07  100+0.04  100+0.06
il 081510029 4631032 424025 0491004 6841045 596+051°
Rhy-SLN 4 069720027 3574042 2561031 119£0.12° 4661054 3712024
SOCSIAERA 068120045 1942018 3952028 1674004 5061046 4012052

SOCSI-RNAIAL  0914+0.035 63940.48" 448032 079+0.08° 7791075 889+0.79
SB203580 41 0.574£0051" 2.08+036" 4284056 042£005 542+029" 1I13+0.14°

a: 575 (AL H#R, P<0.05;b: SHRIZ AL, P<<0.05

3.4 Rhy-SLN X} ASMCs 1 a-SMA , IL-18. SOCS1,
p38 MAPK . p-p38 MAPK & B K% I 22

523 4 e, BRI 4] ASMCs HY a-SMA L IL-1B.
p38 MAPK F1 p-p38 MAPK & 1 % 1k K V1 8 % T &
(P<<0.05),SOCSI % [ 3 ik 7K F i & 4K (P<<0.05) .
588 41 1 %%, Rhy-SLN 41 . SOCS1 1 3¢ ik 41 il
SB203580 41 ASMCs ' a -SMA | p38 MAPK I p-p38
MAPK 25 1 KK K- 34 i FEREAIK, SOCS 1 R 1 3R IA /K
(SB203580 41 Bk 41 ) & & 7t = (P<<0.05) , Rhy-SLN 41
ASMCs H1 IL-18 & 1 38 35 7K F & 2 B X (P<<0.05) ,
SOCS1-RNAi £ ASMCs ' a-SMA , SOCS1,p38 MAPK
il p-p38 MAPK 45 [ 3R ik 7K V- 34t 2 I} 55 (P<<0.05) .
iR AR E 4,

PEZGEr 2023 4F4S 34 4545 9 1

a-SMA — A — Y w— | 5|

IL-1g — T e - | 20 (Do

SOCS1 N —— R — 23 kDa

PIMAPK | i e W _— 38kDa

p-p38 MAPK e S —— R = | 13kDa

B-actin T — S | > Da

1 I 1§ v v M
125140 I BT ; I :Rhy-SLNL; IV : SOCS it 35415 V -
SOCS1-RNAiZH ; VI : SB2035802H
B4 &ZHASMCsH a-SMA IL-18.SOCS1.p38 MAPK,

p-p38 MAPK & B3R IZHI Bk E
4 it

W Wity 2 oo BSR4 PR e e BR AR B A 0 RE
PR , LASGE SRAE I (R AN AE 8 R R EREE
PLC R BRI AT S e 2 " R I R R 2
S RE SN I ASMCs H478 , ASMCs 3451 75 e
BRI LA 34 A | e /NVSGE RN T
T VAR P NEJE , TRl PR A b B S8 il A8 A e iR
BRAAE R AEERGE | DTG5 S A0 S Bk, S e g

e IR EL Ge P 2 &R YT B 5 7 JRR I A M
W25, 207 BA W HOE I A XU I b8 i
DAL o L A DA A T Hh B B F2 A 85Uy, B
U I (BT 5K M A R ok S IE T LR 2 A 2
YERI™, SR, B4 e A7 AE K V5 1 22 25 W0 R R B A T
ARARAFEREAE, AR TR L A I 2 K B T ek ) % i [
PN T R KA, ] 38 T b i R A TR R K M 2 I I
HOWOE S A g/ R m e ™, BT, 5
E— 2P W 9¥ Rhy-SLN 2038 2 g ) HLARAE AL . At
FEER BN, SHRIZH 4, Rhy-SLN 4 .SOCS1 i3 %3k
ZH 1 SB203580 £H ASMCs W it i {f . 2 B A% , 3 156 B
Rhy-SLN . #i % i5 1 SOCS1 K p38 MAPK )i #i 7l
SB203580 ¥l #1j il /N AMSCs 1458 .

IL-10 /2 —FhAE 2 20 i R, 75 B2 Wity 19 A 245 28
T E LR, AT R 4% ASMCs B 3955, SOCS1
2 2 PR e S o R SO I R 2 — , O A
SV 1 — 28 O B U 45 R, AT o R 45 p38
MAPK {55 18 & 15 1 , §20 AMSCs H5H™, a-SMA J&
S B AMSCs %5 f 9 BIURRFR A, 2 22 g B )< dE 9 1)
FEIE IR " ARG R BN, SHAAH i,
Rhy-SLN £ Fil SB203580 21 AMSCs H' a-SMA | IL-1B
(SB203580 41541 ) .p38 MAPK Fil p-p38 MAPK 7 [
IR K-35 i 5 FRAIK, SOCS 1 3R 4 2 1A7K F- (SB203580 41

China Pharmacy 2023 Vol. 34 No. 9 + 1069 -



BRAh) T . 1 3%3k SOCS1 J , AMSCs H1 a-SMA |
p38 MAPK . p-p38 MAPK & 1 # ik /K P-4 1 3 B A 1+
¥t SOCS1 Ji , AMSCs H' a -SMA . p38 MAPK . p-p38
MAPK 35 F & KK P2 B2 T, X Ui SOCS 1 nf AL

] P17 p38 MAPK. i It W] 41, Rhy-SLN nJ 3 i {2 i#f

SOCSI1 i ik , #| IL-1B . p38 MAPK £ 143k , AT

T AMSCs #8754 .

5 L i, Rhy-SLN AJ ] AMSCs 3458 , HAfHIFL

il AT i 502 i SOCS1 & ik , M IL-18 .p38 MAPK &

SESIY P

S 3k

[1] ABOU-JAOUDE A, COURTES M, BADIQUE L, et al.
ShcA promotes chondrocyte hypertrophic commitment
and osteoarthritis in mice through RunX2 nuclear translo-
cation and YAP!1 inactivation[J]. Osteoarthr Cartil, 2022,
30(10):1365-1375.

[2] PEI Q M, JIANG P, YANG M, et al. Upregulation of a
disintegrin and metalloproteinase-33 by VEGF in human
airway smooth muscle cells: implications for asthmalJ].
Cell Cycle,2016,15(20) : 2819-2826.

[31 XK, F4&4, ik, 5. 5T p38 MAPK/NF-kB {5~
E S PRI JRR B - o A A 28 00 S A W M R B L
[7]. e 2y SR 2534, 2022, 33(8) : 1025-1031.

[4] AMMIT A J,HASTIE A T,EDSALL L C, et al. Sphingo-
sine 1-phosphate modulates human airway smooth muscle
cell functions that promote inflammation and airway
remodeling in asthma[J]. FASEB J, 2001, 15 (7) : 1212-
1214.

[5] LIPY,ZENG X R, CHENG J, et al. Rhynchophylline-
induced vasodilation in human mesenteric artery is mainly
due to blockage of L-type calcium channels in vascular
smooth muscle cells[J]. Naunyn Schmiedebergs Arch
Pharmacol, 2013,386(11):973-982.

(61 Mg, XEARAE  BXOESR | SRR I S S TR T Y 25 BT 5T
HERE)]. 22 SR 25 B, 2021, 32(6) :899-904.

(7] EW, 5055, 200 . Fen i AR B ah Kok 22 i /) B
WA ] K % TGF-B./Smad/MAPK i & F 2 [J]. Hh4g
rhE 224 ,2019,34(10) : 4531-4535.

[8] LANG C,ROY S, WANG Y, et al. Efferocytosis drives
myeloid NLRP3 dependent inflammasome signaling secre-
tion of IL-1f to promote tumor growth[J]. Front Immunol,
2022,13:993771.

[9] WANG L,WANG Y G,CHEN Y J, et al. Rhynchophylline
ameliorates cerebral ischemia by improving the synaptic
plasticity in a middle cerebral artery occlusion induced
stroke model[J]. Eur J Pharmacol,2023,940:175390.

[10] NITA-LAZAR M, BANERIJEE A, FENG C, et al. Galec-
tins regulate the inflammatory response in airway epithe-

lial cells exposed to microbial neuraminidase by modula-

- 1070 - China Pharmacy 2023 Vol. 34 No. 9

[12]

[13]

[17]

(21]

(22]

ting the expression of SOCS1 and RIG1[J]. Mol Immunol,
2015,68(2 Pt A):194-202.

GUI Y R,KHAN M G M, BOBBALA D, et al. Attenua-
tion of MET-mediated migration and invasion in hepato-
cellular carcinoma cells by SOCS1[J]. World J Gastroen-
terol, 2017,23(36) :6639-6649.

LV CF,LIH,CUI H X, et al. Solid lipid nanoparticle de-
livery of rhynchophylline enhanced the efficiency of aller-
gic asthma treatment via the upregulation of suppressor of
cytokine signaling 1 by repressing the p38 signaling path-
way[J]. Bioengineered,2021,12(1) :8635-8649.

T AR, AR B I (A BT RORLR /N B
SF- W LA 3% 5 S TGF-@B/ERK/P38 3 % ) 52 11 [J].
Prep i 225k, 2020,42(12) : 1127-1131.

MRS . o 24 BARTR 7 188 s P A 55 BIL R BIF 5 2 J (0],
rhE2h2E R, 2021,49(10) : 89-93.

WOO J A, CASTANO M, KEE T R, et al. A Par3/LIM
kinase/cofilin pathway mediates human airway smooth
muscle relaxation by TAS2ZR14[J/OL]. Am J Respir Cell
Mol Biol, 2023[2023-03-24]. https://pubmed.ncbi.nlm.
nih.gov/36662576/ .DOI:10.1165/rcmb.2022-03030C.
WANG M, LI H,ZHAO Y X, et al. Rhynchophylline at-
tenuates allergic bronchial asthma by inhibiting transfor-
ming growth factor- .-mediated Smad and mitogen-
activated protein kinase signaling transductions in vivo
and in vitro[J]. Exp Ther Med, 2019, 17(1) :251-259.

LI X, WANG X H, QIANG W, et al. Transcriptome re-
vealing the dual regulatory mechanism of ethylene on the
rhynchophylline and isorhynchophylline in Uncaria rhyn-
chophylla[ ]. J Plant Res, 2022, 135(3) : 485-500.

BRI R S ) 3 LN B S TR Y
mﬁi%’%ﬂﬂ?ﬂ?ﬂ@iﬁa& TGF-B./Smad it #% ) 52 [J]. 1
Fh 2y, 2021,16(16) :2419-2422.

TSUBOKAWA D, SATOH M. Strongyloides venezuelensis-
derived venestatin ameliorates asthma pathogenesis by
suppressing receptor for advanced glycation end-products-
mediated signaling[J]. Pulm Pharmacol Ther, 2022, 75:
102148.

ALMEIDA-OLIVEIRA A R, AQUINO-JUNIOR J, ABBASI
A, et al. Effects of aerobic exercise on molecular aspects
of asthma: involvement of SOCS-JAK-STAT[J]. Exerc Im-
munol Rev,2019,25:50-62.

Bl , RO HAE R . 56T SOCS1/JAK-STATS i F# R
T ARG TR R 28/ L[] )04
BRI K24, 2022,39(2) : 290-297.

P46 06, ke, 2 e, 45 . P Wi ¥ 0 0 i) B 26

ZUHMGBI , a-SMA J RAE H F B2 R [J]. e R 2
Z%7%,2022,37(3):1347-1351.

(i H 491:2022-10-22 &1R1 H 491 : 2023-03-30)

(S FEIDERE)

thEZG B 2023445 34 45 9 1)



