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(Abstract] Objective To observe effects of Mating Shuchuan Decoction on expression levels of mucin 5AC (MUCS5AC)
and myristoylatde alaninerich C kinase substrate (MARCKS) in asthmatic mice’s lung tissue, and to explore the mechanism of
Mating Shuchuan Decoction in treatment for asthmatic mucus hypersecretion. Methods A total of 60 female BALB/C mice were
randomly assigned into 6 groups: a blank group, a model group, a dexamethasone group, as well as high—, medium—-and low—dose

Mating Shuchuan Decoction groups, with 10 mice in each group. BALB/C mice models of asthma were established by
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intraperitoneal injection of 10% chicken ovalbumin (OVA) for sensitization and aerosol inhalation of 5% OVA for stimulation.
Behavior of the mice in each group was observed and scored. The airway phenol red excretion experiment was used to detect the
sputum excretion effect. HE staining and PAS staining were used to observe pathological morphology of the lung tissue and goblet
cell proliferation in each group. Western blot and qPCR were used to respectively detect expressions and gene contents of
MARCKS and MUCSAC proteins in the lung tissue. Results The results of hehavioral score showed, on the 14" day, the scores of
the model group and the drug intervention groups were increased compared with the blank group(P<0.01), on the 21" day, the scores
of the drug intervention groups were significantly decreased compared with the model group, and wheezing symptoms improved
significantly (P<001). The results of phenol red excretion experiment showed the discharge quantity is reduced in the model group than
the blank group (P<0.01). Compared with the model group, the secretion of the drug intervention groups were significantly higher
(P<0.01). Compared with the blank group, edema, stenosis of lumen, infiltration of inflammatory cells and roliferation of goblet cells
were observed in the lesion site of the model group (P<001), and significantly increased expression of MARCKS, MUCS5AC protein
and mRNA in lung tissue (P<001). Compared with the model group, the airway lumen was enlarged, and the inflammatory cells
and goblet cells were decreased in the drug intervention groups (P<0.05), and the expression of MARCKS, MUCSAC protein
and mRNA in lung tissue were significantly decreased (P<0.05). Conclusion Mating Shuchuan Decoction has good effects of
relieving cough, relieving asthma and eliminating phlegm. It can relieve the airway mucus hypersecretion in asthma by inhibiting
MUCSAC and MARCKS, and alleviate the abnormal proliferation of epithelial goblet cells.
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1.2 FEZH]

HE 4 (@357 £ (GP1031, il U P8 4k R AE W RL
AR ) s PAS B 43857 & (GP1039 , 3 I 28 2 /R
PR PR T ) ;Super ECL Plus #8 0 % Y6
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LRTF A M A ol R R I LTV B LA e R W 41
Wi
2.4 Hubt

RIRE 25 )5 24 h Wi b 5/ B, I Ja 3B/ ) BRUHT
fief fiti 2 20 FH A 3R 7K R A2 vl gk i 2 4R 3R T it oL,
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Fk BTN . 246 SDS-PAGE F#% B85 , 1 4] PCR H.0 12
(5 5% N6 T34 (%) TBST) B 11 90 min, 43 A 2X SYBGREEN PCR Master Mix 15

Fiis B i — P :MUCSAC (1:200) MARCKS (1:2 000)
J B-actin(1:5 000),4 CiIHMWH W H 54 TBST
VR, I B HRP AR — Pl IRFF0 min.
t=EHT/NER TgG(1:5 000) K 1L i 1gG(1:6 000)
PRV FH ECL b2 &6k Won 8 140 I A quan-
tity one %Ml WK BE G BT FRAF 43 B 45 2l K FEAA , B
H i 15 N2 B-actin K1Y LLAE AT 58112
VA
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JE AT

PRIFTCHEIE T A58, PRI 20 mg FliZ141F1.5 mL
JC RNA O IFMA 1 mL Trizol #2BUERNA
fii F 2R 4050 Y JE BE T AE 260 nm 5 280 nm Ab 3 22
RNA ¥, 378 RNA HEAR 46 {E 0D260/0D2807E
1.8~2.0 Z I, RNA i % 5% #% B HiFi—Script ¢DNA
B8 G O & (b st 2 AR R A IR
INED)BSRPAE . L Real-time PCR 46 1 i 2H 21
MUCSAC 2 MARCKS () mRNA # ik, W& £ I
1, V495 «C 10 min,95 C 15 5,60 °C 60 s
CREDON) 3L 40 MER , 51W M A TAY T
PR AR 55 A BR A AT B, TPA WL 2,
2.9 Geitsadr

B R “xs " R 38 ] SPSS 22.0 Bk AT
Beit . 24 n) AR BRI 2 7 25 53 1 (One -

way ANOVA) %577 2455 , 4118 W6 W5 tL 5 1 LSD #&:
B, #5072 AL U R Dunnent’s T3 35, AF
TS 34 B T R H A BORT D 357 B ML(P25
P75)1% , A 18]l R ) Mann—Whitney U K 5
Geitai R LL P<0.05 B2 S A G4 L, P<0.01 2
ZE5A WESRITFE L,

3 &R

3.1 SH/NRATRHERR

WAL 14 K, 525 AR EL  BRIZ | M S8 K A
20 PR S T Wi ¥ AN [ 59 2 4 I g /N BRAT R 2 R R
WY 5 AR 3R IR Ay W T RS TSR R B £ | Wi
SR W, B0 BB A I R ME Bk 2R L
N6 REIR, BN R PE A B E S TE AU
(P<0.01), 29T H3AY7 7 dii (R REEE 21 K) , ib
S KA L IR 52 87 Wi 32 A [) 350 k24 1 02 Wi /)N BRODP- 43
A AR 21 35 I 3R B (P<0.01) I 5 YR B30 R Mt it vk
Bk A i ELRE R B B ek . WLER3,
3.2 A H/INRAIE B 2L HE WA

5525 (LA B, B AR 4 A T 21 HE I e T R AR
(P<0.01) , BERIZH AR LY, i A b ZEK WA 5 RR 42 &5 Wi 1)
AT TR YT G, By 20 HE I B 24 B 8 5 (P<0.01)
W% 4,

% 2 RT-PCR 5| ¥ % %I

Gene Forward Reverse Product length
MUCSAC ATGCTACCTTCTTCCGGCCTT AGCCCAGGTTTCAGACGCACA 118 bp
MARCKS ACATTGCCAAGATAATATGCCAC ACCTGCCTCACAAAATACATCG 150 bp

Actin ACATCCGTAAAGACCTCTATGCC TACTCCTGCTTGCTGATCCAC 223 bp

®3 FHMRITAZES LB (v+s,n=10,77)

R4 BENRSEHLIHE DR Fxs ,n=0)

4151 %14 K %21 K
= HA 1.250+0.936 1.500+0.866
L 2 9.500+1.937* 10.875+1.763"

HOFE A 2
RO i 1 0 ik 4
R 4 i o ) B 4

JBREE T Wiy 370 e 79 ik 4

8.875+1.834"
8.125+1.452%
8.250+1.785"
8.375+1.495%

7.750+£0.968 "
8.875+1.166"*
8.125+1.452"
8.000+1.414

55 FA L, PP<0.01; S R4 LA

,¥¥P<0.01

iRl WG HE/A M3 21 S/ (g - mL™)
Sk 0.460+0.005 3.335+0.034
LT 2] 0.387+0.010% 2.826+0.069*

Hb 5 KA 2 0.985:+0.006% 6.999:+0.04 1%
REEAP NG A TR L 0.428+0.004%% 3.106+0.028
REEAP NG A TR 0.482+0.003%% 3.487+0.0245
FRAEEF MG AR 0.879+0.01 1%+ 6.2580.074

W 5% U R, PP<0.01 5 SRR A, +#P<0.01



5512 W XU A RRARET Wi X 0 i /N BT R YR A 4 R T B ML 5 1453

3.3 HH/NENZHEZ HE J4 525 % AL

25 FLALI A ZLE5 K 1E 7 S0 oA WK i 6
BIE NGB IR TOPeAS | A8 RE T R M A L 12
T AR /N B A 07 UL B S K B A R A L Y
UL RO 45 REA R i A M 0 IR T i G
B L ZE KA 2 4 i 2 UK b B S e 9 R ek
HUUL /b 4 440 IR 457 I o B SR A B i 9 R
HICW B R W IE i, R a5 i e B KA AT
Wity 32 {1 71 5k 201 1% il 20 20 R i 3 R 60 b, SE K S |
JBR 2 T Wi 17 v 3R] 1 B R R & i 0 e ) AR (H
AAXS AT A TR 5 RE 58 M 2 I IR A5 P IR
T RRARR o SRR ST Wi 1 Hh 7910 ek 24 1 5 s A b SR AN 2
PR 55 87 Wi 327 120 790 ek AL 400 /0N | BE DN DL 2D V5 R P 200 L
PR AL B Wit 17 e 70 42 2 1) il 2 280 235 40 5 S oK s 2 2%
oL, 45 B K, B P I I 8 A Mk A iR DL T

TE HiSk T4 O PAS Y €8 B 40 0 5 AL
T Wiy 323 0k 2 5 FRRAE BT Wiy 377 e 70 Ak 44

3.4 A5 2 /N BT 2H 2 S A A IR AR A i e £ 25
R

25 AN R RE R B DR R 3Rk
5525 AL Lo, TR 4 A SR TR TR A 5 20 (o T AR
B 34 (P<0.01) o 45T Hbu ZE K A A 3 791 2 1) R
LT Wi EAT T UG /0N BRSSO TR L i PR T AR
IR W (P<0.05), W35 E 2,
3.5 HA/NRAT4Z T MUCSAC mRNA & 1%
14k,

525 (YU He , B RS 4 1 35 2 1 MUCSAC Y
mRNA KRB KB F T (P<0.01), AnAHE
FEK BN SRR £ AT Wi 7 2F AT T EAYT IS ,MUCSAC
mRNA K 8 K F-HW] B AR (P<0.05 37 P<0.01)
W6 3,

r;{:

2 FHNRIALR PAS & (x100)
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*® 5 BENBRISERBRRBITBIESMEP25,P75) ,n=10, 7]

4151 RN RN
25 141 0.00(0.25,0.00)
T 75 2 4.00(4.00,3.75)%

Hi FE KA 4 2.00(2.00, 1.00)**
JRRAE T Wi 173 A1 7 65t 2 2.50(3.00,2.00)"
JRREE 6T Wi 175 v ) 2 2.00(2.25,2.00)"
JERAE G Wi 177 1 71 65k 21 2.00(2.25,1.00)%*

57 AL, PP<0.05,%P<0.01
0.01

LjRIRI A AL, #P<0.05 , #*P<

* 6 SHAMRMALH MUCSAC mRNA R
EHE2(xts,n=10)

4150 MUCSAC mRNA MUCSAC
SHA 1.420+0.483 0.098+0.038
R 21 4.735+0.697* 0.504+0.037*
b ZE KA 1.814+0.475%%* 0.112:0.044%%*
JPREE BT B 327 1K 57 1t 201 4.122+0.296% 0.3320.048
JRR A 67 Wiy ¥ vh ) ek 41 3.963+0.608"* 0.25620.064
JREE 7 Wi 0 0 7 ek 41 2.065+0.446%* 0.14320.0180%*

TE 5 AR, HP<0.01; SR HAR , #P<0.05, #%P<0.01

3.6 BUU/NRAH L MARCKS mRNA K 2K 1%
kAL,

525 U A B, R 40 %) A 11 MARCKS 19
mRNA J 28 128K 1T+ (P<0.01) , fifi b 2
KA BURR AL & Wia 1 347 T BB YT /5 ,MARCKS mRNA
N K2 B 2 B AIE (P<0.05 5% P<0.01) , I3 7.
Kl 3,

A B C D E F

pacin QD D D @D @D @D 0

MUC5AC v SR »von SR s s 527 kD

MARCKS « = MR = = @B sl o 160 kD
A AL BB A C ZE K W 41 DLJRRAE &7 g 1 11 57 = 4
bR A7 Wi 12 TR 35 5 21 FOBR A2 4T Wi 12 12 75 4
B 3 ZANRHEL MUCSAC & MARCKS EHRIEKFE

F7 SHEMRIMAL P MARCKS mRNA REAR
& E(v+s,n=10)

215 MARCKS mRNA MARCKS
2 HA 1.581+0.400 0.078+0.033
R 21 4.162+0.391* 0.454+0.051%
b FE A AR 4 2.067+0.287% 0.08420.017%**
JPRAEE T iy 70 1K) 2k 41 3.523+0.310%* 0.33420.066"*
JBREE BT Wi 2 rh 7R i 21 3.052:+1.289# 0.238+0.066

TR BT Wi 7 1o 7 41

2.266+0.278%*

0.112+0.030%*

T 55 P R, #P<0.01 5 SRR 4 %, #P<0.05, *#P<0.01

4 it

W A DL 18 i P AT A RE MR BT
o3 Wb Hod BB FRARIE . LOC il Takashi 457
WEoE R AR AN A o 0 A S BB L Rk
JE R A I T IR R AR BT R P W ) B
R PR R 4 B 394 A S 8 OB R /0N B TR JRREE R
DT T HUARYT I, W /N U BERE i S ITEE B
I 2 2 i AR I P B 40 R 1 184 A= 15 0 A5 31 T B 1Y
B3 /N B B2 I A I, O R A
G3 I A BT AR, 2% BT RR 52 6T Wi 1 B B ik
W% AEIRVER
MUCSAC 2l A H W R G FE N, FERIA
SEMEZAE DR R A KPS
R0V 53 D ek B T AH DG 4 1 28 AR A 5 R 3 0
A RO B W Wi 8 ) S R R 4 I, MAR-
CKS J& B8 A 40 W i 205 7 Llffﬂ]ﬁﬁ?i%%
B, I MARCKS 28 [ n] 9 55 3 46 200 At 285 26 1119 5
Gy o AT K I IRREE T Wi T 1T AT AR R A /N
LAY MUCSAC #1 MARCKS ) mRNA K & [ £ ik 7K

S G RRE AT W 97 ] BE 8 o W MARCKS 5
) 2 3k m'%élﬂﬂ@%ﬁ%mﬁm/% 4% ] 4 M O

/> MUCSAC 25 9 43 W, DA e I A BEL 7, 28 i
B BE ZE | Wi 0 R R R AR BT Wi U i 71 2 2H 4 o
MUC5AC FIMARCKS #9335 | A] fiff /)y BLUASE 7Y 1) A4
IO 46 AR AR 2 25 ALK

SRNE= 23N I = i =1 Y E e el it 7
E W=, il 1 R AR MR 28, 5 R BURSS T
SUE R E N TR R RO RS R G, X
P8 235 S W Wiy R A IV DA 0 XA 8 i 0 i ¢ A 10
PR TN JBR 5 &7 it 37 S M1 IE P 082 57 2 T KU
PEBH, A TEZE 20 B LI B8 Y, R T
PRI SR EER AR E W DLRE T R R
PiF OKEE I WEA CHRU R, T SRR B AT
A R 2 SE 22 R WG S R A 2 22 KRR 5 A Ak
RPN INEE NS S il =1 O U
b 5 WSE B XA | 3 AR A BT 28 A GE P, i
DA 38 W] Ty i 450 DR 245, 2 fifp /<03 R 2R W Wi s R A
W1 Z iy AR SZ T B, e L S 35 % EOI 28 KL 9E 2
o W Wi s AR R I A S B A T R
PR BTN AT T 2R BRI A, 5 A PR B A
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W, B R AR R G T 249 5 RR B B ORS00k K
Sl 22 ) Wi DUBE AR 1k 0% | R I A S R A T R
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