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ABSTRACT Objective: To investigate the mechanism of Pingchuan Granules in the treatment of asthma by observing the changes
of Notch2, Jaggedl, HES-1 related factors of Notch signaling pathway in chronic asthma rats in each group, as well as the improvement
of lung tissue airway remodeling. Methods: On the basis of random number table method, 60 rats were divided into normal group, model
group, dexamethasone group and Pingchuan granules group on average. Except the normal group, the rest of 3 groups were sensitized by
intraperitoneal injection of ovalbumin (OVA) and Al (OH),, and the asthmatic rat model was duplicated. The normal group was treated
with normal saline instead of sensitizing solution. Before modeling, each group was given the corresponding drug gavage treatment. Six
weeks later, the rats were killed and their lung tissues were stained with HE. The pathological changes were observed under light
microscope. Real-time PCR was used to detect Notch2 and Jagged] mRNA, and Western blot was used to detect HES-1 protein. Results:
Compared with the normal group, significant changes in airway remodeling were observed in the lung tissues of the other groups, and the
expressions of Notch2, Jagged] mRNA and HES-1 protein were significantly increased (P<0.05). Compared with the model group,
pingchuan granules and dexamethasone could alleviate airway remodeling, and the expression of each factor was significantly decreased
(P<0.05), but there was no significant difference between the two groups (P7>0.05). Conclusion: The expression levels of Notch2, Jagged1
and HES-1 are positively correlated with airway remodeling, and the improvement of airway remodeling by reducing the expression
levels of Notch2, Jaggedl and HES-1 may be the mechanism for the prevention and treatment of asthma.
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1 MR 5% ik

1.1 zh¥p

T Wistar K 60 H, {AH : 23020 g, A HEH K 2=
AL VFANIES SCXK (7% )-2011-0007,
1.2 254

XU I (OVA), £ [E Sigma A7) A8 usE 2 R
55, HH IR BE s BB AL 5 M SERA , R 24 b 4 LB B A7 2
A PR UR (25 AL R R KT S B e
FRT BEIESE GRAAE ) B 3R BE R 2 A AR AL,
1.3 FENSESKF

UNO Il PCR ¥ #{% ( Biomatra, 7% [ ) ; DYY-11132 7k F-H
VKl P8D I . H Kk fli (OWL Sepharation Systems, 36 [# ) 45
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[ ) ; DNA Marker (i 4= T A= 4 TR ( 1) ey A PR A 7 A
5
1.4 7%
1.4.1 ERAREREST % 60 KA R EEILE T 56
F A4, 2 AACA )R A B ER KA RSO0 ; R4 (B
2H) HLFEORMAAL(C 41) PR 2 (D 41 )0 Ak 4521
KETEEE 0,12 X, KA N KR IEREFEA 10%
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JEL e R B i A
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(5 mL/kg) , 4525 0RI R C 2. 4413 FAR KA 24 h JGIEFE.
143 Wi ENAT TSR AT I AR rp s U 45 A R AR AR
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BLAYAEAE o K RANBE S , Fif Hh R FRZE A1 2, Bl R B AR R TC 47
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FFAEGEE N W8S F 8 R s R IBUA I R i B AR A
URAT, BfG 7E -80°C B R R A7 , RRRSINAH G I mRNA J 2
FIRik.
144 WMIEIRE AL DAIASUREEARE R R AN
LU B B AT K R B R R AR - AL
(HE) Y (o5 MU B A BE USRIl 41 20 B AR £k
)M LURIRES AT OGEE N e i S AR
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% 1 Notch2,Jagged1 3| #1551
Table 1 Notch2, Jaggedl primer sequence

Detected genes GenBank ID Primer sequences Amplified fragment length
Notch2 M93661.1 3-AAGGTGGCACGCAGGTCTCT-5' 248 bp
3'-ACAGCAACCGCAAGCAGATAGA-5'
Jaggedl NM_019147.1 3-TGCTACAATCGTGCCAGTGACT-5' 218 bp

3-TTGCCTCCTGACTCGCTCTTG-5'

3)RT-PCR 3 # I fiti 40 £1 Notch2 . Jaggedl mRNA 3 ik
FEWUH B RNA 0 Hovfe B R 4l . M4 Genbank AR {Ht
FIR EREER T 51, 5k A Primer Premier 5.0 #4443 51, th/:
TAY TR (LE) RO A RA R AR, FFAI R (% 1),
RT-PCR WK% 50 WL, #aAE B 4% 94°C HUAEPE 5 min, 94°C
305,58°C 3055,72°C 50 s 47, 3 40 IRYGIR. F=0i %8 50 HT
IR I BRGS0 W4k i Bandscand. 5 5 i R EE(E , FHE Y
TR S I H 5 NS4 I EEE I LUAE/E 4 B (9 mRNA A
Xk, AT

4) Western blot iz fitiZl 4! HES-1 ZE A MFRA  filidk
BRI R R 3 RE vk o B R R A
WER o FAAb2E R I GEAI . K B R R A R v T30, I
GIS1000 Z3 B #4518 i A A A IR BE (R B4k, Tl
H B AR
L5 SitZERHE

TFRORILL vas Ron, IISEEH SPSS 16.0 41758
T, AN R E R 2287 (One-Way ANOVA),
P<0.05 it o
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| REXRMARFREFHE
Fig.1 Lung histopathological changes of rats in each group

23 EAKRRMAASEELER

B 2 GEE A R o W AR A AR T S U
A S e 1 22 DU BT SRR D, I L 4 2 4 4 B
GEERGIGET MATRE ]y O A LG A7, DB S A TN
AR R I I R FEAT A . I BE R - JUUZ B

JZo B HTE R, B AT REIR I AT RET- I UL -1
AR B 2 T A 4L, MARY L EIR FEEU A 2/
T B Z1(P<0.05). Ui B fUA: AEAZ 0 I iR BT 2L <
EEMY, (WK 2).

R2BAARSEELEYT
Table 2 Changes of airway remodeling in rats in each group
Groups WA/Pi S/Pi N/Pi
Blank group 46.90+1.67 16.05+0.82 0.0253+0.0022
Model group 67.08+2.53* 24.05+£2.37* 0.0537+0.0031*

Dexamethasone group 55.89+2.51*"

Pingchuan Granules group 54.54+1.97%*

19.93+2.01*% 0.0355+0.0043**

18.98+1.97** 0.0335+0.0045%*

Note: Compared with the blank group, *P<<0.05; Compared with the model group, “P<<0.05; Compared with dexamethasone group, * P>0.05.

2.4 £AKRMAL Notch2, Jagged] mRNA FRiL[ER
5 15 M4 41 A H , Noteh2 Jagged] mRNA 78 A 41 H i /b
wERIB(P<0.05); 7F =R p B Al 25w BHPE R (P<

0.05);C 415 D dl =z [a], W E 2% (P>0.05), 45HREH,

Notch2 Jagged1 mRNA 7R N K FRITZH 2L K 3Rk | i
kL EERE AR ZRE KT, (W3R 3),

+R 3 RAKRAMZAL Notch2, Jagged] mRNA Fik
Table 3 mRNA expressions of Notch2 and Jagged! in lung tissues of rats in each group

Groups Notch2 Jaggedl
Blank group 0.394+0.015 1.085+0.022
Model group 0.509+0.018* 1.368+0.017*
Dexamethasone group 0.421+0.018** 1.167+0.015%*
Pingchuan Granules group 0.434+0.012%* 1.176+0.025%*

Note: Compared with the blank group, *P<<0.05; Compared with the model group, “P<<0.05; Compared with dexamethasone group, * P>0.05.
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2.5 RAKRAMAL D HES-1 EARILER
5t M HES-1 A 7E A AP b el (P<
0.05); fE=HiieH s, B e S bHM#5 (P<0.05);C

415 D Az ), W B 2255 (P>0.05) . 45K W], HES-1 &
FIAEIE I A UM ZH 2 R 3k, - i R REAS I AR LR R 0K
(4.8 2).

*® 4 BEAXRMHAL D HES-1 EEKRE

Table 4 Expression of HES-1 protein in lung tissues of rats in each group

Groups HES-1 gray value(/GAPDH )
Blank group 0.0387+0.0016
Model group 0.0842:+0.0043*

Dexamethasone group

Pingchuan Granules group

0.0420+0.0016*"

0.0422+0.0019**

Note: Compared with the blank group, *P<<0.05; Compared with the model group, “P<<0.05; Compared with dexamethasone group, * P>0.05.

HES-1

S it-,~-'kng 35KD

GAPDH --—- 43KD

A B C D
B 2 EHEKXRAALAF HES-1 EHRIEA

Fig.2 Expression of HES-1 protein in lung tissues of rats in each group
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