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Effects of Fritillariae Cirrhosae Bulbus on Airway Inflammation and ERK/MAPK Signal Pathway in
Asthma Model Mice

ZHANG Yufei', XU Hongna®, HUANG Wei’, REN Gongping', LI Houzhong’ (1. Medical Research Center,
Mudanjiang Medical University, Heilongjiang Mudanjiang 157011, China; 2. College of Pharmacy, Mudanjiang
Medical University, Heilongjiang Mudanjiang 157011, China; 3. Office of Academic Affairs, Mudanjiang Medical
University , Heilongjiang Mudanjiang 157011, China; 4. Dept. of Rehabilitation Medicine, the Affiliated Hongqi
Hospital of Mudanjiang Medical University, Heilongjiang Mudanjiang 157011, China)

ABSTRACT OBJECTIVE: To investigate the effects of Fritillariae cirrhosae bulbus on airway inflammation and ERK/MAPK
signal pathway of asthma model mice, and to explore its possible mechanism of the treatment of asthma. METHODS: The asthma
model was induced by egg albumin. A total of 40 model mice were randomly divided into model group (0.5% carboxymethyl
cellulose, intragastric administration) , positive control group (0.5 mg/kg dexamethasone, intraperitoneal injection) , Fritillariae
cirrhosae bulbus low-dose and high-dose groups (9.0, 18.0 mg/kg, intragastric administration), with 10 mice in each group. Other
10 normal mice were included in normal group (0.5% carboxymethyl cellulose, intragastric administration). They were given
medicine once a day for consecutive 28 d. After medication, the number of total cells and differential cells (neutrophils,
macrophages, lymphocytes and eosinophils) in bronchoalveolar lavage fluid (BALF) of mice were counted. The pathological
morphology of bronchial smooth muscle in mice was observed under light microscope, and the inflammatory score was scored; the
activities of ERK, phosphorylated ERK (p-ERK), p38 MAPK and phosphorylated p38 MAPK (p-p38 MAPK) were measured by
ELISA. The protein expression of ERK, p-ERK, p38 MAPK and p-p38 MAPK in lung tissue were determined by Western blot
assay. mRNA expression of ERK and p38 MAPK were determined by real time fluorescent quantitative PCR. RESULTS: Compared
with normal group, the number of total cells and differential cells in BALF of mice, inflammation score, the activities of p-ERK
and p-p38 MAPK in lung tissues were increased significantly of mice in model group (P<<0.01); the protein expression of p-ERK
and p-p38 MAPK, mRNA expression of ERK and p38 MAPK were increased significantly in lung tissue of mice in model group
(P<<0.01). Compared with model group, above indexes of treatment groups were all improved significantly (P<<0.05 or P<<0.01).
CONCLUSIONS: Fritillariae Cirrhosae Bulbus can improve airway inflammation in asthma model mice, the mechanisms of which
may be related to inhibiting the activation of ERK/MAPK signal pathway.

KEYWORDS Fritillariae cirrhosae bulbus; Asthma;Airway inflammation; ERK/MAPK signal pathway; Mice
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Ik P, )1 D1k (Fritillaria cirrhosa bulbus ) /& 1 A5 FHH
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ABI-7300 245 il i =X S i (PCR) X (36 [ ABI 22
F)) 3 3112 fl inAE 4 (72 = Eppendorf /A w]) ; LDZ5-2
- B 0L (AL B R AL B O WA BRA /) ;s UW8S208S Hi
FRF-(HA S HA ) ;402A B 554 25 (LI AR BE
IT R A FR S Fl ) s BH-2 Y2 B 63455 ( H A Olympus
TIPS
1.2 #mE5iRH

I DUBE CRBACIE 25K 7 B A BR A | 5
160429) , H 4 PRI B 2 B B T 2108 R g v 24 it , 28
PR B 22 B R 25 W55 O W) EZ P 2 7 45 6 2015
AP R 2 ) (—38) AH G BER, SR R R R £
k- 2% 2 ARSI 2 A P DL B0 5 R 0.061% 5 B
M (OVA) % T8 (3£ 8 Sigma 28 7], 5 : A5253, K
H: 10 mg/3Z ) ; HEFEARAN TR ARSI (11 = LR AL 2
WA PR 6] L 45 160103, HLKS : 1 mL:5 mg); ERK.,
p-ERK p38MAP .p-p38MAP [ 432 W Kt (ELISA ) i
7 & (35 E ADL S Al L it 5 A-10876-09 . A-10772-09 . A-
10963-09 ., A-20908-09) ; fil Ji ERK . p-ERK . p38 MAPK .
p-p38 MAPK Ly BT 14 (3£ [ Santa Cruz /A ] ) ; B
ALY AR bt R ERE 1 G (1gG) i (£
Abbkine A H] ),
1.3 ¥
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AR T 2 BALB/c /ML 60 H, @ ,6~8 JEI%, i
IREEE R R 22 S S2 i 4R A, 28 sh ) A 7= B A% IE
5 : SCXK()2015-001, S5 sh i FH /P n] UF 5 : SYXK-
(M2)2015-007, sh¥IgAJG , S FEE (22 °C) AT
MR R 50 % sl s v i 3R 1R Al AR, RS
Ry 20 YR/, 3 R PETRISE 1R R S
2 FHik
2.1 HWHE

Z R ETEAFEY E gy (P 2y ) ek, )1 DUEEREA
FARIER 3~6 g/d, k4 sh P iR R R AR RO T 3Ry
B AN R 257005 0 9.0~18.0 mg/kg, FREUI] UL BE
#5918 mg, /3 BT 5% R HLLF 4 ZE (CMC)5 mL H,
PR
2.2 MEimiREIE ST

50 HU/NVEL, T2 55 1.8 K I I 4 0.2 mg
OVA+1 mg & bAR R A Tl B TR A 0.2 mL, /E 1
UREUL; F 523655 15 KA/ N BUK IR B A 55k a
FH 19 OVA A FHER K W55 38 K /1N BB s & AR B H 1K,
BEUR 20 min, FEL 100 LI/ B OIS &4 L
JRZE WP PR | 5 Sk R s 37 AR AR R IR R R
ez
2.3 HHES5%HYH

FE AR I 40 SRR/ INERBEHL 43 A F A |
BHPA X B2 A1 DURRAIG | A2, A4 10 L 5 10
FOEH /NRAE IR H 4 (LU BEER KA OVA - T 1
TR B A ) o B BEZH /N B s 7R 5 0.5 mg/kg
Hi FEORAR!, 1] DTBRA | w3 300 et 2 /) ke 2.1 930 A ik
ig 2524, IEH A AR ZH /N BHE 7 SR CMC I L, 4%
/NI RER A2 LIR L4524 28 d.

2.4 HRITHSRARE

REGEEHT /NI 19 B L S ARRIE, BT 4
B R G BT Rk, o 8 A R B2, R —
YT R ARERE . A R a8 mE
PL10 mL A= BEER 7K 43 3 URTHE Uk 22 i, Tel i iy = A< il
FEVEW (BALF) 28 2 000 r/min (25.002F42 14 cm) 5.0 15
min, &b 35 B A A PR K E R W D R A i
e R I A SO T TR A i B ). Diff-Quik B (8
WYLt BALF 40 YR ), AR 43 284t Crh ki i i B
TV 241 L 96 L 40 L R A 400 B ) 1188 WD 2R
WL, [ E F 109% P R bk F R R 41
A MEL o VI il 13807 41 24U F ELISA £
Western blot 73 #1 #1152 15} ¢ Y 2 # PCR (Real time-PCR,
RT-PCR) /3 #7 -

2.5 HFEELBIKEAATSENERKETH

IBCH [ F 10 % P 2R kb i S <A AL,
WHCEEBK , A YR (5 um) AT IR ARG -

TEIEE 2013EFE205F 8

(HE) 4o, 688 T WAL 4/ B AT DL B4
ZUBS AL, T 4% BOSCHER[11- 12109 J7 15 3EA T 9 F
5o VEATFRUE : A RAEAML, 10 55 A /D RAE AL,
T 145 s RAEANAETE BORAR  J2 I8 LA, 1 2 405 ROAE
AT IR JZIE 2~ 4 A4, 11 3 49 5 RIE AN TR A
IR, B A~5 400, 3145

2.6 ELISAEHMIATZEZL 1 ERK . p-ERK . p38 MAPK
p-p38 MAPK iE 1%

B2y 1/3 A7 i 2, BY RS0 3K, e REAH 7 A7) 65 108 BH
PR A, K0 il 26 2 ERK . p-ERK . p38 MAPK . p-p38
MAPK 36 M, B FE S AN 5 1
2.7  Western blot ;% # ill] fifi 25 21 1 ERK . p-ERK . p38
MAPK .p-p38 MAPK E B k%

W2 13 A 02, YRR AT 5, N G 1 RIPA 24
I, VK VK 10 min, SRS 7E 4 C 4T 15 000 r/min
(BG02FA429.5 cm) B0 15 min, W8 FI5 W, —WEmbkH i3
(BCA) M SR IV . B30 pg &1 A ETT10%
T ZloE B R N R TN 4 9 Jre 35 e L Uk (SDS- PAGE) .
HLIKSERUR , LS 2 0.45 pum R i 9 207 (PVDF) il
b 5% WiNE TR A L he A3 I AR —$HT(1:1 000)
WEE 1 he PBST VRS, I ABRAR o A AL P AR 1) T
Ui IgG =H1(1:2 000) %5 1 ho ECLALZ &G
@, L -actin H NS, K JH Bio-Rad BE i BSR4 4541
ST IR BEAE A T 0T, LA HAR R LA IR N 245
R BRI LU AE 2R B AR B 11 AR B 7K. B
KSR 5 P11l
2.8 RT-PCR % #& iUl Al 4 42 & ERK. p38 MAPK
mRNA Rix

Trizol IR 77 42 HUGRI 4 47 i 4 41K RNA, K61l RNA 4§
JE | SO A IR BABE Y cDNA % cDNA P=HIRAEAE —20 C
VKA . I PubMed 7 $%AH G I HF 41, A1 H 514
A AT Primer Premier 5.0 5T 5190 [ AR &R B R
Uk 25 plo SR : 95 °C TSP 2 min; 95 °C 7 1
305,52 CiE &k 30s,72 CHEAH 60 s, 3L 35 MG ; i )5
72 CHEM 5 min 459 N o BAFEARYI LN S
B-actin A& | R 272 1 € it 43 Hf ERK. p38 MAPK
mRNA ik (cfEFRR BFRIE AR E BT A
UED) BRI 5 U, 51T 90 S B EE DL 1

xR1 S|YFIIRYTEKE

Tab 1 Primer sequence and amplification length

A ERHFIIS-3) R #Fsl(s—-3') THKE bp
ERK CTCTGTCATTGCCACCA ATCCACTCTCCATCTCCAT 387
pIBMAPK  CAGCCCACGGACCAAATA AACGAGCATCTTCTCCAGTA 2
fractin CACCCGCGAGTACAACCTTC  CCCATACCCACCATCACACC 207

2.9 ZitZEAHE
K FH SPSS 13.0 G2 A 1410 o TR
B x + s Fon, R PRI K )7 220 M b AT el el He s, Oy
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25 55 I 41 6] PO 7 L 38R FH LDS K 36, T 25 A8 55 iR
Games-Howell £ 55 ; % 2% 7L R FHRL A58 . P<<0.05
FoREFAGIEE L
3 &#HR
3.1 &4A/NFBALF 240 EMEITHER

B IE R 2H HO A, BB A /N B BALF S5 40 1 43 25 4
M3 8 25 TR (P<<0.01) s S BE R Heass, FHH: X R
ZH AN DUBRAG 25 50 £ 2H /0> B BALF S0 i A 53 28 41 i
O B EFEAR(P<<0.05 8 P<<0.01), 5L I3 2,
*2 HJENRBALF 2S5 EMAITEER

(xts,n=10)
Tab 2 Results of total cells and differential cells
counts in BALF of mice in each group (x * s,

n=10)
a9 ekl PERAE EmAE HEaE TERRTER AR

(x10%mL) (x10%/mL) (x10mL) (X 10"/mL) (x10*/mL)
R4 19544235 3124057 1070176 4105051 0064001
sl 596614937 12714243 250144387 15744293 3504053
AR 2850£2057°  469+058°  1324+148% 8140717 103£0.19”
JITEHIEAIRA 365413.60°  809+044°  1485£091°  9.12+096° 2224026
NIBEAGA 315144547 578057 1338+125°  845£077° 1630217

e HIEF L, P<<0.01; HBIAIL AL, *P<<0.05,%P<<0.01
Note: vs. normal group group, * * P<<0.01; vs. model group, ‘P<<
0.05,7P<<0.01

32 BHMRXSEFBIREAARSENRER

IEH /NS TG B A v, A RESE
B W RAE AR MRS , S B S LA AR
IR s A /N RSB RE RO R AR A IR,
IR I TR PR 240 LRI 2 200, S A R B v
IR A M AT T DA D) Y- LR T, i e S 7
S ARSI 5 FEE Xk B2 R 1T DR L v 5 i /RS R
A T N A RO T A, SV R A 4 i
FCAt AR PEAR MR AT Pl , JLAE I K , B KU
P USRI WP T 2, i BT A 181 LA 1

-

+

v,
DB 5 70 24

Bl RANMNBRZSEEBIRBARESEURER
(HE &, %200)
Fig 1 Results of pathological morphology observation
of bronchial smooth muscle in mice of each
group (HE staining, x200)

e E T A R R, SRR AL R, BT A/ B
RAEVES i TH i (P<<0.01) ; SRERYZ L%, BHPEXS BE
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ZH T DRI | 351 v AN BRAAE P43 340 i 2 AR (P <<
0.01), 458 W33,
#x3 BHNMNRRETSER (FI1%0)

Tab 3 Results of inflammation scores of mice in each

group (case)

) RIS

0 1 2 3 4
&4 10 0 0 0 0
A 0 0 1 2 7
PR 0 8 1 1 0
JIDTEHIGA 4L 0 4 3 2 |
JIDUERR AL 0 6 2 1 |

33 HA/MNRAALF ERK. p-ERK, p38 MAPK .
p-p38 MAPK &I E LR
5 IEH A b, 158 4 /N B 24 20 p-ERK,
p-p38 MAPK & 1 ¥ 8 # F+ % (P<<0.01) , ERK,
p38 MAPK /& 122 5 40 12¢ 5 L (P>0.05) ; AL
FAE, #4525 2540 /N BRI 2H 21 p-ERK . p-p38 MAPK {4
4158 Z AL (P<<0.05 85 P<<0.01) ,ERK .p38 MAPK i 1k
ZRIG 2 L(P>0.05) , 45 R L 4,
*4 VHANRATZEAL D ERK. p-ERK . p38 MAPK #1
p-p38 MAPK iE#MMIEL R (x+5,n=10,U/L)
Tab 4 The activities of ERK, p-ERK, p38 MAPK
and p-p38 MAPK in lung tissues of mice in
each group(x+s,n=10,U/L)

il ERK p-ERK p38 MAPK p-p38 MAPK
R4 31661 £2.398 6.286:+0.847 6741846850 1249741530
{RH 4476114895 2349012780 T6852E8374T 4062944007
PR ERAL 3571453209 8.82410.859% 62.859+5.245 18.396+ 1469
JIUEIERAIEAL 3892143608 12461 %1666 64.551£6.469 28.557+2.807°
JIMEREAEE 3875343343 10348+ 11237 63.341 £ 5.484 20493 +2.044

T SRR AL RS, " P<0.01; SR 4L, "P<<0.05,%P<<0.01
Note: vs. normal group group, ** P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

34 HA/NRMALR ERK, p38 MAPK ., p-ERK #1
p-p38 MAPK EHRILNELER

5O % 4 b R, B R 4T /N RO 41 41 H p-ERK
p-p38 MAPK #f [ 3 ik /K *F- 2 18 2% 7t & (P<<0.01) ,
ERK ,p38 MAPK # [k /K- 22 7 gt 27 L (P>
0.05) ;s SRR L84, 4% 205 245 2H /N Bt 2H 24 b p-ERK
p-p38 MAPK 4 [ ik /K11 i 2RI (P<<0.05 5 P<
0.01), ERK .p38 MAPK £ [1/K V- Kk 2 R L ge it &
X (P>0.05). HLIKEIULE 2, Ml 45 R LK 5,
3.5 HB4H/RAHH LK ERK . p38 MAPK mRNA K i%
ME LR

5OEE 41 b, B A /s BRI 4 21 ERK
p38 MAPK mRNA Fik7K -l 2 7 (P<0.01) 5 S5 A
R, A 25 25 4/ U 41 21 H ERK .p38 MAPK mRNA
TR B R (P<0.05 5, P<<0.01) , 45 R LK 6.,
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ERK

p-ERK

P38 MAPK.

pRIATE - .'

J-actin

|

EWAL BURAL FIERIGL DU JIDLE
AU A

B2 &H/NMNRZELH ERK, p-ERK . p38 MAPK #l
p-p38 MAPK & HFRiA ik E
Fig 2 Electrophorograms of protein expression of
ERK, p-ERK, p38 MAPK and p-p38 MAPK
in lung tissue of mice in each group

®5 |HENRMALH ERK, p-ERK  p38 MAPK #l
p-p38 MAPK EARIEFNEL R (x£5,n=10)
Tab 5 Protein expression of ERK, p-ERK, p38 MAPK
and p-p38 MAPK in lung tissue of mice in each
group(x+s,n=10)

415 ERK/f-actin p-ERK/f-actin p38 MAPK/f-actin -~ p-p38 MAPK/f-actin
EF4d 09760101 0.154£0.017 1.48910.161 0.416£0.048
fiA L029£0103  0306£0031°" 143540157 1.232£0.130°
PR} e 086510092 0.153+0013"  1476%0.158 0757+ 0,068
NIEHEREA 086310002 0.18720.018° 151640.162 0.872+0.073°
JITREARE 087120093 0.165£0.013% 152720175 0.844£0.071°

e FIER A R, " P<0.01; SEIRIZ i, "P<<0.05,7P<<0.01
Note: vs. normal group group, ™ P<<0.01; vs. model group, ‘P<<
0.05,7P<<0.01

K6 VAMNRAMAL D ERK .p38 MAPK mRNA £
ERMELER (x+5,n=10)
Tab 6 mRNA expression of ERK and p38 MAPK in

lung tissues of mice in each group(x*s,n=10)

41 ERK p-38 MAPK
EF4 0.023+0.002 0.076+0.008
R 0417£0.039" 0.709+0.088"*
TR RS 0.157£0.013* 0.185+0.016"
B 4 0.281£0.023° 0355:+0.043
I A 0.161£0.013" 0.186+0.017"

T SRR A, " P<0.01; SRt 4k, “P<<0.05,%P<<0.01
Note: vs. normal group group, * * P<<0.01; vs. model group, "P<<
0.05,”P<<0.01

4 itig
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D7 ZE ¥R RN S RAE I N ROE SOE G 2
RS S , anrh R4 | B G2 I bk L 20 i Fn g
R TERLAN M SE"T, S SLge i 5% % W1, BALF *PA74E K
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et ol ey sved i} RS 7t U Nl R g 5 A e
I PTG T i s g SRR AR R R T LA A
FERLIE , 5| H PR 20 A | I 2 A 9 2L A e A g R
KL IS AL , I 10 SRR Ak IR AR TR R A
J CAn N Bz 28 /O AR R 7 1 o SR ) | L
SRR 1A R A, 51 R RGBSR R,
H PR A | I 200 L 94k ECL 200 A A R R e 4
SRR 14 B AR RE RN A0, 5 A ) ™ R A E A
5K, S BN I PKI2 W i ok R FE AR . ARFE R, IE
/N BALF Ff S 20 M 31 B0RN 43 28 40 M 11550/ | i
BEARY L /N B BALF A7 78 KB Y rh v 240 e | 2
JIEL VR L 40 IR TR A 200, 1% 2 AR S DA A —
O, BT DR )1 DR =0 = 2N B
BALF H 2 41 3 H50R 43 28 41 3T 4508 e A 700 201 R A1
DL 2SRRI DURE AT A7 3500 b ] 027 S 750 /)N BRL A
RRAE L, B BERREAR o [RIE, A 9% 52 S L
G B SR A 2F SR R | 158 4L/ R AE T 541K
A RV AR IE A3 85 , 45 T )1 DUBETTLLS 1] DL Bk
I R R S AN BRI PP o3 S R AL A BRI, X itk — 2P
PEIR )1 DUBE AT A 35000 ] 22 A 750 /N BRI S RE S,
L ERAEAR o

Sk T 20 ) B | DL R i v i 4SS 7R /N BT R
it 2 ;) AT REBILT , A< F 5% A ERK/MAPK {5538 % ff)
JEVEAT T 43810 MAPK J2 3% 2 41 M 58 1 2 1 5 e
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