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(ovalbumin, OVA) ( 525 : A5503) Al & A 1L 4R [ Al
(OH), ] (#75:239186) Il [4 35 [H Sigma 2], kO
Z 4K 1 (notch receptor 1, Notchl ) $T & (1% 5.
3608S) \Notch2 HLIA (17%5:5732S)  Hesl LA (17
47 :11988S) A AR 1 45 1L ¥ il ( horseradish peroxi-
dase , HRP) bric IR 1eG —Hi( 1$3°5.7074S)
) 5 2E & Cell Signaling Technology 23 H], Notch3 $i
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P0012S) . SDS-PAGE #E i fic il ik 57 & ( 7% 5.
PO012A) Fl RNAeasy™ 21 ¥ RNA Hihi 23 7] & (1%
5:R0026) W H i 58 = RAYFEARA R A, 5
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Mix IR & (525 Q711-02) W [ i mt i 2 8 /1 W
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X50a) 14 B 2% Eppendorf 23 F] , % Y6 42 # PCR ( re-
al-time fluorescent quantitative PCR, RT-qPCR) {X
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B b S (B SpectraMaX® Plus384) Iy H & E Mo-
lecular Devices 2 H]

1.2 Fik

1.2.1 SHaaban  S/NEGE N5 1
JE R, BEHL Y 2 Xt B8 ( Control ) 41, OVA 4 I7 i
(Sinapine ) ZH fl Sinapine + OVA 41, 541 6 -, OVA
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%1 RT-qPCR 3|17l
Tab.1 Primer sequences of RT-qPCR

Gene Primer sequence (5'-3")
GAPDH Forward; CATCACTGCCACCCAGAAGACTG
Reverse; ATGCCAGTGAGCTTCCCGTTCAG
1L4 Forward: ATCATCGGCATTTTGAACGAGGTC
Reverse: ACCTTGGAAGCCCTACAGACGA
1L-5 Forward; GATGAGGCTTCCTGTCCCTACT
Reverse; TGACAGGTTTTGGAATAGCATTTCC
IL-13 Forward: AACGGCAGCATGGTATGGAGTG
Reverse: TGGGTCCTGTAGATGGCATTGC
TNF-a Forward; GGTGCCTATGTCTCAGCCTCTT

Reverse; GCCATAGAACTGATGAGAGGGAG
Forward: CCACTTTCTCCTTCTCCACACC
Reverse; GGTTGTCGATGCAGCCTTGCTT
Notchl Forward; GCTGCCTCTTTGATGGCTTCGA
Reverse;: CACATTCGGCACTGTTACAGCC

Muc5ac

Notch2 Forward: CCACCTGCAATGACTTCATCGG
Reverse;: TCGATGCAGGTGCCTCCATTCT

Notch3 Forward; GGTAGTCACTGTGAACACGAGG
Reverse; CAACTGTCACCAGCATAGCCAG

Hesl Forward: GGAAATGACTGTGAAGCACCTCC

Reverse;: GAAGCGGGTCACCTCGTTCATG

{8,358 B EARL K, BWEARLKFE
= B8R 1400 IR BE(E/ GAPDH 455 IR BE(E.

1.3 ZRit=Z43E RS SPSS 22.0 B F i T4t
GYHT, Z AL AR AR SR LR B R R 5 2250, 4
IF) 79 79 1 95 5% ] Tukey HSD-¢ #6556 , T A5 $i i 44 LA
x +s 3¢/8, F GraphPad Prism 8.0 #E47 411 K2
il ,P <0.05 AEFAGIFEE L,

2 #R

2.1 MRAERLKERR 5 Control 4 K,
OVA ZH/INER S A RERG IR /<038 Il 4 T BBl mT IR
T ARAE MR, RAEIE S B TS (P <0.001) .
5 OVA 4 ttﬁ,Sinapine + OVA d/NEB RS E
LI AE 3] ] 9 E 41 B 12 i BH 380820, AR AE TE 43 BH 1
B (P <0.001), WL 1 Figk2,

2.2 /INRALRAFHEDMER 5 Control 4L
B, 0VA 41/ B 57 WA B 35 £ | PAS 143 B i
FHE (P <0.001) . 5 OVA 4 L%, Sinapine + OVA
ZH/INERBR T I I Bk D | PAS P43 B B RRAR (P <
0.001), WL 2 F#2,

2.3 /IMNRAALRBKIERFFHEH mRNA Rk
JKFE 5 Control 4 %, OVA ZH/N U4 21 p 4
SEPF IL4 (P <0.001) \IL-5(P <0.01) IL-13 (P
<0.05) .TNF-ac( P <0.001) F1%} % 4 MucSac (P <
0.001) mRNA KKK BT E ., 5 OVA 4l LA,

C D

E1 JBHEHMNRWMALRHE FEER x200
Fig.1 HE staining images of lung tissue of mice
in each group x200
A Control group; B: OVA group; C: Sinapine group; D: Sinapine
+ OVA group.

C D

B2 JENRIEALR PAS FELER x200
Fig. 2 PAS staining images of lung tissue
of mice in each group x200
A Control group; B: OVA group; C: Sinapine group; D: Sinapine
+ OVA group.

F2 FEMNBIERKEEITSF PASTES (n=6,xx5)
Tab.2 Inflammation score and PAS score of lung tissue of

mice in each group (n=6, x +5)

Group Inflammation score PAS score
Control 0.90 £0.17 0.04 £0.06
OVA 3.58+0.22""" 3.00£0.34" "
Sinapine 0.92 +0.19 0.02 £0.05
Sinapine + OVA 1.67 £0.53%# 1.02 0. 27%#
F value 98.253 246.59%4

P value <0.001 <0.001

*** P <0.001 vs Control group; **P <0.001 vs OVA group.

Sinapine + OVA 21/ U4 114 (P <0.001) |
IL-5(P <0.01) IL-13(P <0.05) ,TNF-a.( P <0.05)
Hl MucSac( P <0.001) mRNA 2 1k /K - & FE%
W3,
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Fig.3 The expression levels of IL-4, IL-5, IL-13, TNF-a, and Muc5ac mRNA in lung tissue of mice in each group

A: The expression levels of IL4 mRNA in lung tissue of mice in each group; B: The expression levels of IL-5 mRNA in lung tissue of mice in each

group; C: The expression levels of IL-13 mRNA in lung tissue of mice in each group; D: The expression levels of TNF-oo mRNA in lung tissue of mice

in each group; E:The expression levels of Muc5ac mRNA in lung tissue of mice in each group; a: Control group; b: OVA group; c¢: Sinapine group; d:

Sinapine + OVA group; * P <0.05, **P<0.01, *** P <0.001 vs Control group; *P <0.05, P <0.01, * P <0.001 vs OVA group.

2.4 INRATZHZA H Notch {5 518 B X B E E mR-
NA RIEKFE 5 Control 41 L%, OVA 41/ FRUH 4

2P Notchl mRNA A KF LA 22 S e ge it 22
X, Notch2 (P <0.001) Notch3 (P <0.001) Fl Hesl
(P <0.001)mRNA FRik/K-FI A S, 5 OVA 4H
He#st, Sinapine + OVA 41/ U212 Notchl mR-
NA Fk A e 22 55 G i1 22 5 X, Notch2 (P <
0.001) Notch3( P <0.001) Fl Hesl (P <0.01) mR-
NA SRR AR, DK 4,

2.5 /MNEREHHZLF Notch ESEBERXEELRIE
KE 5 Control 4 L, OVA 4 /N 5Ll 2 21

Notchl [R5 KT LW 22 S G ih 2% & X, i
Notch2 (P <0.001) . Notch3 (P <0.001) Fl Hesl (P
<0.001) FHEARBAFHET S, 5 OVA 41 1hig,
Sinapine + OVA Z1/NFUIIZH 21 Notchl £ 3 iAK
T 2E RS T B S, M Notch2 (P <0.01) |
Notch3 (P <0.05) Fl Hesl (P <0.001) % 1 £ 357K
SFHL L, DL S,

3 i
RN SRRy The AR T A S0 9 2

N R b S R RN AT, AWESR T OVA 4
/NEUEE OVA i 5 J5 BRI B8 5 FTmEmE 557720
JEH HE TGS, BB TR, b W R
s OVA 4 /N B RN A8 8] A R i 98 6 20 Ffd
R, HATTE FE R 53 0638 T, % B 0 d 450 750 A5 ol
i, 2430 EESE S, T B mT e A I Wit R R g it
LRIELNIR I AHFE AL KB, I+ 766 T
PR i /)N Bt 2 2 r 5% i 240 952 T N 2 T
Wh , $RE R I AT oA 0 Wi /) BRI 26 4 98 0 5 vz A
R AW (R ELRAE AL i NI A

IL-4 IL-5 A1 IL-13 34848 2% Th2 4+,
e SR SN RS 25 SR RS S) oR E
Wi/ | BsUA 96 98 0 ¥ b 40 i A 7 IL4 (1L-5 FR IL-13
STt R R IR A= e, Ak,
TNF-o V5 2A I PR PR 200 1t 0 mh Pk 200 1 £ B 1
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Fig. 4 The expression levels of Notchl, Notch2, Notch3, and Hesl mRNA in lung tissue of mice in each group
A: The expression levels of Notchl mRNA in lung tissue of mice in each group; B: The expression levels of Notch2 mRNA in lung tissue of mice in
each group; C: The expression levels of Notch3 mRNA in lung tissue of mice in each group; D: The expression levels of Hesl mRNA in lung tissue of
mice in each group; a: Control group; b: OVA group; c: Sinapine group; d: Sinapine + OVA group; ** * P <0.001 vs Control group; *P <0.01,
#P <0.001 vs OVA group.

B 1.0-?)
A s b e 4 ku 2 o0st =¥ e .
Notchl 120 g § 44 N
Notch2 110 S o06r § S § T
Notch3 100 %04_ \ T 7 %"/ \ o \ /

5 £APMFRATHAL R Notchl Notch2 Notch3 #1 Hesl & H R ik 7k F
Fig.5 The expression levels of Notchl, Notch2, Notch3, and Hesl proteins in lung tissue of mice in each group
A: Western blot results; B: Relative expression of Notchl, Notch2, Notch3, and Hesl proteins in lung tissue of mice in each group; a: Control
group; b: OVA group; c: Sinapine group; d: Sinapine + OVA group; *** P <0.001 us Control group; *P <0.05, P <0.01, P <0.001 vs OVA

group.
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Sinapine alleviates lung tissue inflammation and mucus hypersecretion

in asthmatic mice by inhibiting Notch2/Notch3-Hesl signal pathway
Tang Hongmei' , Wang Xiaoyun', Wang Jian>, Zhang Yun'®, Wang Zhibin',
Yuan Xiefang', Wang Xing', Xu Guofeng', Qin Gang', Li Yuejiao'
(' Inflammation and Allergic Diseases Research Unit > Health Management Center

*Dept of Respiratory and Critical Care Medicine ,*Dept of Otolaryngology-Head and
Neck Surgery, The Affiliated Hospital of Southwest Medical University, Luzhou 646000 )

Abstract Objective To investigate the effects of sinapine on lung tissue inflammation and mucus hypersecretion
in asthmatic mice. Methods Eight-week-old female C57BL/6] mice were randomly divided into Control group,
ovalbumin (OVA) group, Sinapine group, and Sinapine + OVA group. The asthmatic mice model were established
by intraperitoneal injection of OVA combined with aluminum hydroxide [ AI( OH), ] suspension and OVA nasal
stimulation. One hour before OVA nasal stimulation, the mice in Sinapine + OVA group and Sinapine group were
intraperitoneally injected with sinapine solution, and the mice in OVA group and Control group were treated with
the same dose of 0. 9% sodium chloride solution. 24 hours after the last OVA stimulation, the inflammation of lung
tissue of mice were observed by HE staining; the mucus secretion were evaluated by PAS staining; the mRNA ex-
pression levels of Interleukin4 (IL-4) , Interleukin-5 (IL-5) , Interleukin-13 (IL-13) , tumor necrosis factor-alpha
(TNF-a) , Mucin 5ac (Muc5ac), and the mRNA of the key genes of Notch pathway such as Notch receptor 1
(Notchl) , Notch receptor 2 (Notch2 ), Notch receptor 3 ( Notch3), and hes family bHLH transcription factor 1
(Hesl) in lung tissues were detected by real-time fluorescent quantitative PCR (RT-qPCR) ; the expression levels
of Notchl, Notch2, Notch3 and Hesl proteins were determined by Western blot. Results Compared with Control
group, the inflammation score and PAS score of lung tissues of mice in OVA group increased (P <0.001) ; the
mRNA expression levels of IL-4, IL-5, IL-13, TNF-a, and Muc5ac of mice in OVA group were enhanced (P <
0.05) ; the mRNA and protein expression levels of Notch2, Notch3, and Hesl of mice in OVA group significantly
increased (P <0.001), while there was no significant difference in the mRNA and protein expression levels of
Notchl. Compared with OVA group, the inflammation score and PAS score of lung tissues of mice in Sinapine +
OVA group decreased (P <0.001) ; the mRNA expression levels of IL-4, IL-5, IL-13, TNF-a, and Muc5ac of
mice in Sinapine + OVA group were reduced (P <0.05); the mRNA and protein expression levels of Notch2,
Notch3, and Hesl of mice in Sinapine + OVA group were downregulated (P <0.05), while there was no signifi-
cant difference in the mRNA and protein expression levels of Notchl. Conclusion Sinapine can alleviate the lung
tissue inflammation and mucus hypersecretion in asthmatic mice, and its mechanism may be related to the inhibition
of Notch2/Notch3-Hesl signal pathway.

Key words sinapine; asthma; Notch pathway; proinflammatory cytokine; MucSac; airway inflammation; mucus
hypersecretion
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