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Expression of Notch2 ,Notch4 Receptors in Lung of Asthmatic Mice and the Effects of Budesonide and Curcumin.. Chong Lei, Zhang
Weixi,Nie Ying, Wang Ting, Li Changchong. Department of Pediatric Pulmonology, The Second Affiliated Hospital &Yuying Children’s
Hospital of Wenzhou Medical College , Zhejiang 325000, China

Abstract Objective To observe the expressions of Notch2,Notch4 receptors in the lung and the effects of budesonide and curcu-
min on the airway inflammation in asmatic mice. Methods 32 Balb/c mice were randomly divided into 4 groups;normal control group( A
group) ,asthma group (B group) ,budesonide group( C group) and curcumin group (D group) ,with each 8 mice. We use ovalbumin to al-
lergize and challenge mice to establish asthmatic airway inflammation model. After the last challenge, each mouse was killed and its lung
tissues were extracted for HE staining,immunohistostaining and RT — PCR. The airway inflammation invasion degree was observed through
HE staining,and Notch2 , Notch4 receptor proteins and mRNA expression levels were analyzed through immunohistostaining and RT - PCR
respectively. Results (DNotch2 receptor protein and mRNA expression level in C and D groups [ (0.075 £0.002),(0.073 +0.002)
and (0.088 £0.012),(0.085 £0.008) respectively ] were significantly lower than B group[ (0. 104 +0.005),(0.275 £0.015) respec-
tively ] , but still higher than A group[ (0.049 +0.004), (0. 041 +0.007 ) respectively ] , with all P <0.05. 2 Notch4 receptor protein
and mRNA expression level in the four groups[ (0.121 £0.004),(0.118 £0.003),(0.117 £0.004),(0.117 £0.005) and (0.595 =
0.019),(0.601 £0.125),(0.606 +0.145),(0.604 +£0.019) respectively ] had no significant differences, with all P >0.05. Conclu-
sion Notch2 receptor takes part in the airway inflammation process of asthmatic mice,and budenoside and curcumin may inhibit asthmatic
mice airway inflammation partly through Notch2 receptor. Notch4 receptor has no effect on the asthmatic mice airway inflammation.

Key words Notch receptor; Asthmatic airway inflammation ; Budesonide ; Curcumin

Notch ZAR GG IZ A T NTCHHESI W B FL  Notch 2 541 JA T itk 2 40 Mo e FES R 69 40 fb & & ad
YELFEYIRN, 25 ZRALAIENE SR BT AU NG Rl 2R AORE 40 A0 40
B KGFE oy RN T AR N RENE B, ORI R, NS S REER iﬁj‘(fﬁfﬁﬁ Th2 # Jfd i) 73 1L %
JRIEH AR IR S 3R o A A% P AR — B A
'@ﬁﬁ)ﬁiﬁ?,,\ﬁﬂ?mﬁﬁzﬁﬂhﬂﬁiﬂﬁﬁf)ﬂ

I LA 8P EE  VEIN A (Y2090327) {EE B ELRVE I ML fn ey, H AT i R BA A . Oh 461
PE 4 B0 325000 3N BE 2 e 45— BFJ 7 9 L B8 IS I T WFoT 715, 35 % 25 nT B S5 i ot oo 5 1k /503 48 i NS

HIREE B4, B F{E 4 - wzlichch@ 21. en. com

<73 .



J Med Res,Apr 2012,Vol. 41 No.4

TE R N M A B 5 R A b RN 22 B 3R T TR
i B A, %5 HE T R 1 VR HIHE Ao
mrERHE

1. bt k5 18 ~22kg 19 SPF %M Pk Balb/c /N R A I+
T L B A BRTTAE A A I I 1 (OVA) FlZE 8 %
2y B 35 [E Sigma 23 ] 5 i Hh 2% 18 5540 Vi A B 307 )RR D
FEAL ;SPGB R R & o A 5P A S AE AR R A
A = s Noteh2 B30 B BT 44 1 Notchd 2 53 [ i AR 35 11 B 35
Santa Cruz 2\ 7] ; Trizol i #£17) 1 38 [ Invitrogen 2\ wl $2 It ;
RT - PCR {5 &9 25 [E Fermentas 2\ A

20978 (1) /NBRVA G 4 0 BT 9 257 . 64 H Balb/c
ANERGE R 3R 3 KRG, BEHL O 4 41, B IE & W R4 (A
) BENGA (B 4) . ﬁniﬂzmﬁféﬂ(C H)MEFEM(D L),
G 8 K., S4B 840 Jr kbl 45 W i /D BL/C A 4 i A
AR B FH 1 R 13 Ra/NRMEEES 0.01% OVA/ Al
(OH), IR 0. Iml 30,5525 ~32 KA KRLL1% OVA A 3
R WA AT B A I R A AR PR TR OVA SR T 2h
FALW A 0. Smg/ml (1 47 s 2% 18 AL, FF S B JR 1 i
KO RWE AN R L AT 20min AR 3% R AR
200me/ kg, F4E F 5 1 W 5 IE 8 41 LR B R K AU B
OVA BUH A B R /N (2) B SR AS /) R 4L R AL 3R - 45 41
INERTF AR K BR JG 240 P ARBE B it i 17 B 41 2L T 4%
LR TR, K R D) B, T HE Y £ G s 4 21
A2 G 4o BUA Tt 20 4R R 8 T IR AR VR TS N - 80°C UK A
%4, JHF RT - PCR &1l . (3) fifizH 21 Notch2 Notch4 37 f&
EH R SE ) SP 4k A R & X Bl 4 U kAT
Notch2 (1:400) \Notch4 (1:100) 4 5 20 fb Y €5, BH M 45 5 0 i
P05 B8 A A% 2 A, B TR U B AL SR BE 4 1 x 400 £
T T, EAR S AT B e B M ALY T 8 o B
(MOD) , B H V- ¥ (HAE R i M A ) MOD fH, (4) fili 41

Notch2 \Notch4 5% {& mRNA A9 & . A Trizol — # {Jg‘ EH*I 7 M
“;;-‘:f.\,': oR “';;": g F

E1 i

’l:

RNA, SRR 5 RT - RCT 35 & 13 B ik 47 I 5% 5 F0 PCR ¢
M4, Notch2 L #58/#:5 - CAACTGTGAGGTGGACAAAAATG
3", FU3I 9.5 - TGTTCATACACGGCTTGGAGATA - 3';
Notchd | #7841 ::5" - CACCAGGCTTGGAAGGGAG - 3', F i
314 .5 - GAAACCAGGACGGCAGAGG - 3'; B — actin k157
¥1..5" - CGGGACCTGACAGACTACCTCAT - 3', Fi#8| ¥.5'
~ CCACAGGATTCCATACCCAAGA -3', LI LB 4¥m i
Y T RA R A 6l 4 . Notch2  Notch4 | B — actin iy 4"
4 B BE 4 ) 398,353,272, PUHA TS MIAE 1. 5% B S A
RIS EAT LK, A SMART 3K R S0 R G647 460 1 4
ST, LLH SN 5 NS IR (B - actin) /) IOD B fE 5 mRNA
PR IR A AH X

3. 5034k H SPSS 16. 0 Sl i AT G2 3t 43 M, 8K
PEUAIE £ BRAEDE (v £5) Kom o F Levene' test ¥E 4777 22 55 1
K 56, [7) — 46 A 45 4L 1) LU 35 R FH B DR 38 O 25 00, M EL AR
2555 R LSD K, 7 ZANF5H R A Dunnen' T3 K545, UL P
<0.05 HESFHGITHE X,

& e
14N HE Je @25 58 WL 1, B 4l /) BT
2R AUVAE SR TR T A A TR T B A, DA b M R A
H@ N e N R e R DS N O DS g R
OB RIS, M A 4 IC R AR .

2. & 41 /N B Notch2 2 1 Fl mRNA &3k (1) b
Notch2 Z T A 4 F 8RBT SCRE b 240 M i
PEFIML T, T B 41 32 22 3238 78 3 AU b R 40 i R ok 2
2411 e 9 A (b EXL 0 M o /0, B A 2 R | L o il
THM,ES R ARRE R, MR Rk A),B 4
Notch2 37 &% (11 mRNA KB 8 & F A 41 (P # <
0.01),C.D 4 Notch2 32 {& % 1 fil mRNA ¥{XF B 41
(P<0.01) fBAETF A4P<0.0D)(E 1. E2.%E1),

.%

FAR

HEEZEE Noteh2 FEEH R *E’JE‘HF'J( ><400)

AL TEF R BRAL B WERG AL C. AT M 23 78415 D. 223 R4

3. % 41/l Notchd & 1 Al mRNA Rk 19 L AL
Notchd [ 235 F 38 1Bz 40 A & F 1
JUL £ o J PSR B 5,4 4H Noteh4 32 MR8 FH AImRNA 22
SHEEGFEE L ,P>0.05(KF3.%2).

it it
Notch ZZJ% & H H 4 32 [ 4 Ah 22 38 i 1) — 2K %
- 74 -

B Z IR KR TE L sh ¥ b & A 4 F Noteh 52 14 1
5 Fft Notch FL{&, Notch | iZ fE1E T Z M A Wik,
2 5 2R A SN0 M 5 5 U R A LA e R T A
e E 8l , 7 22 Fh 4 il i iz 09 P 5 rp ) & 1 2 T SR
FIT . ok 2 i F 5 2 W, Noteh {7 5 3 % 7 34 15
HMJET Ik B 40 o i B ke T P e AR, R TR



BEoEprse il 20124E4 A 554148 40

AZ{ B#H C4 DH

B-actin

500bp notch2

2 FHHFIE.EHEI Notch2 Zf mRNA RiIEHF N
A~ D 4350 IE N B W 2 AR AR A R R

F£1 HHNPMRIHEAL G Noteh2 EA K
mRNA FEMLLE (n=8,x +5)

20 5 EH mRNA
A 0.049 +0.004 0.041 +0.007
B 0.104 +0.005* 0.275 +0.015*
C 0.075 =0.002* 0.088 =0.012*
D 0.073 £0.002* 0.085 £0.008*

A~ D 5y B A IEH ST B MR G A M S R RS A4l
#,"P<0.01,5 BZ4ILE,"P<0.01

A4 B C4 DA

B-actin

notch4
500bp

B3 i E.EHEX Notchd Z 1k mRNA R ik i % Mg
A~ D S350 IE W X B R A A o AR P e R

z2 BHMNRMALH Notchd EH R
mRNA FEHIELEE (n=8,xx5)

Bl EA mRNA
A 0.121 £0.004 0.595 £0.019
B 0.118 £0.003 0.601 £0.125
C 0.117 £0.004 0.606 £0. 145
D 0.117 £0.005 0.604 £0.019
A~ D 3 h T H X R A AR 22 A 54 4 Notchd 2
MR R mRNA 22 5 B8 A G 8 X, P >0.05

f¥) Notch 32 {R FITHE fA 45 5 7™ Az 19 280 AT 58 4 AN [ X
A4S Noteh 5 i & #RSMERR > . (0K Z 80 5%
UESE, 740 3 TLR TR 4F Thi 5 5 K R AR
LR RSN (APC) R iff DLL1 5 DLLA 7= A= 3
%, 5 Notch3 ZARE5 & 5 Al M Th2 20 g 73 1k, i

fRE Th 20 534k, v A i s o s | 25 2% ol i 371 A
FE, % Th2 IS AT, APC R Jaggedl/2 JiL f&
W4, 5 Notchl Z A% 4 )5 1% S Th 40040 16,
1 Notch2 \Notch4 XJ &1 J& T ik 1 40 ffd 43 4k 1) 7 A
HOAHG, H Kopan % 8 % B Notch {5 5 #0315 7 R 42
— P A5 S T s e 3 VIR L
AR R R N B, & NICD,NICD B RP i A 4B %, 5
PO IEH G5 G 7 E — RO A W) 22 30N o A F 5% 38
SRR AL YL B A1 RT — PCR Wi 2% Notch2 Fil Notch4
SZARAE Th2 B g2 J o —— W% Bty v 1) 3351 O, 45
&I Notch2 5Z R 7 11 H mRNA £ % Wty /I B 20 21
A 18, B Notch2 B /76 B2 g 4 v £ 23R8 T 32
AU L R AN R RO B A0 A B A%, T Notehd 27 K 7R
FI A mRNA 78 B Wi /N BT 41 20 rp i 3635 5 1E #4104
25 S TG 1T 24 3 S0, Uk B Notch2 22 14 76 % Wi /1N Bl
SR RIE T R PET — A, B JR G 4 4% F)
T AW, Notchd T Xt 02 ity /I BT8R E T B 2 520

A b 23 R — PP APERE R MR 2 A Bt
B2 R B e B e, N R RO D 2 H R A
G fif W Wiy AR OCHE 25 ) (BB B9 BT R HLEI H AT AS
+ 4 B B, I AE 5T 4R R A M 2 1 T BB 4l 0
Notchl 2Z f& & # — & Wt RAEH, (BB & & X
Notch2 ZZ R A7 LM FE W7 223 % & N ZH
Bk —Fh b i 2y, R Z R CIESE, 2R A
AR PUAA BUEF AR AT Y R 2
F Al ] NF - kB A 5% 8006 w0t o Bt A R
iE FNACIH 1R RN M 84 ] BBl 48 Notch2 7 {4
X I Wi A A — R VR

A% S 56 ) FH A Hb 2% PR 22 B R T TR R B R &
P AR b 43 12 RN 22 B K 2L/ U 41 20 Noteh2 37 &
A mRNA Y Hz i 208 /0, 25 8 Ge it 242 30, T
P/ BT 2 23 Notch4 25 F1FI mRNA 3% 5K 5 1% iy
A, 227 G222 X R i s i 2 | R Y
] ) Noteh2 {55 pe s wems < 4o .

25 FRTIR , Notch2 {55 15 B i <18 A AF 1o 72 s
AR T — e, A 2% 70 25 35 25 0T BB 4038 1o 41
il Notch2 {5 5 B3 W Wiy <18 4 , 1 Notchd Xif I Hify
SIERAE W K A R BRI R K o AR, B 11 5 X
FEAS W 1) B0 T, W Wit PR YA T T 58 U 6 S T 19 i A
SE, R AR AR RN D IR IT 7 0 AT
B2 55 TAE 8 24T 55, TR ABIE 58 259 19 4 T A ]
S LA B3R G 24 B A TR M i BB ARG, S itk — 2
58 5 Ve Wi R YT 7 S8 4T B& il (F#% 83 W)

<75 -



BEoEprse il 20124E4 A 554148 40

-

- & s -

VIR A1 R A e/ ME R SR B B AR R AR PE R R,
A o 130°, 3 2 5l AR e S 5 AR AR HE SR T
AL SR VR f/NMEEFT AN R £ (TAmin) 536 ST HE (HNR) &2
JELk 56 & 4 M TA L, = 168, 13HNR, ™™ (7 =
0.9985) 1A, =213. 79HNR, **” (+* = 0.996) , [ it
XF T AR5 S 35T L 9 F PN B R S AR, AR i AT Ik 5C
F AR VAL AT AR A A /NS R A

B8 BT AR G T T Bl B SR ON Y
SBEORUL, R — /N 1y Sk BE AR LR A 2 AT LA
I E P £ R N = B e o W AW O N 5
D MR =S I VAN LY VAN T TIRVA VA A = g e VAR <)
AR B AL S T ME R B A AR K R U,
WG R — H AL T AR b, R, SR
VAT i AR i 7 9 480G 39 3% 3h B2 T 0 e K Ay
RSP e B HEEMW, KWL BARLA 1
R R B FA AR LA 22 42 Y B 4R (8 T R G A 8 OC T T
SRR AR KT AN ERE LT ERL >
2.37 ZHEM

4. 50 #08 5C 5505 S B A AR PR R AW R T
— AR R BAR AN S0 T R T B, @ 2k o A AN
[ A 22 2 2250 TR A AR 3911 7 F K 3L, ok PP Al
5G9 1% Sh ¥ RS20 R R S e R i e A R 2
ER LN ORTRAIN LSRR e A I EOE [ O i 2 N
R WP RO 5 B 5 4

THE AL BY B JE TR 4545 1A B 12 BR R 15 1 4
A B EAT 2%, K, PR P vl RE Bl AE , 2 Ik

R S 2 R, AR S A AR AR X R E AT E

B, SEBR T AR AR 2 e IR i I f) 7 18) EA T

R B 225 T8 A A AT ST BML E X E Se  1 33

FEL B4 52 W) EE S9UL 88K, TR0, R 3 AR Al — A 2

P BBl A A7 A ST A ) 8

2% ik

1 Widmer KH, Zurfluh B. Compliant positioning of total hip components
for optimal range of motion[ J]. J Orthop Res,2004,22(4) ;815 - 821

2 D’'Lima DD, Urquhart AG, Buehler KO, et al. The effect of the orien-
tation of the acetabuar and femoral components on the range of motion of
the hip at different head — neck ratios[ J]. J Bone Joint Surg Am,
2000,82(3) :315 -321

3 Li Y], Yang GJ, Zhang LC, et al. Influences of head/neck ratio and
femoral antetorsion on the safe — zone of operative acetabular orienta-
tions in total hip arthroplasty[ J]. Chin J Traumatol ( English Edition) ,
2010,13(4) ;206 -211

4 Wu G, Siegler S, Allard P et al. ISB recommendation on definitions of
joint coordinate system of various joints for the reporting of human joint
motion — Part 1; ankle, hip, and spine. International Society of Biome-
chanics[ J]. J Biomech. 2002,35(4) ;543 - 548

5 Yoshimine F. The safe — zones for combined cup and neck anteversions
that fulfill the essential range of motion and their optimum combination
in total hip replacements[J]. ] Biomech 2006,39(7) :1315 - 1323

6 Murry DW. The definition and measurement of acetabular orientation
[J]. J Bone Joint Surg Br,1993,75(2) :228 -232

7T OERRAN, IR, IO, AL BT R R S B T R AL L
WEgE[)]. g R aL 2008 ,28(7) :552 - 556

(Wh 2011 =05 -22)
(#51:2011 -06 - 13)

(EBFT5T)
£ % 3Tk

1 Gazave E, Lapebie P, Richards GS, et al. Origin and evolution of the
Notch signalling pathway: an overview from eukaryotic genomes|[ J].
BMC Evol Biol ,2009,9(1) :249 —276

2 Osborne BA, Minter LM. Notch signalling during peripheral T — cell
activation and differentiation[ J ]. Nature, 2007,7(1) :64 - 75

3 Peter J. Barnes. Immunology of asthma and chronic obstructive pulmo-
nary disease[ J]. Nat Rev Immunol, 2008, 8(3) :183 - 192

4 Oh SW, Cha JY, Jung JE,et al. Curcumin attenuates allergic airway
inflammation and hyper — responsiveness in mice through NF — kappaB
inhibition[ J]. J Ethnopharmacol, 2011, 136(3) :414 —421

5 BEZKYE H/NTE ERAEREE A 1o X H mRNA 7E
W /N BRI JEAE TP AR (D] A2 JLBE 4% 35,2004 ,42(2) :90
-93

6 VhAew, gt A A 7T OO0 A B Se D RO CR S
AU JAE KGRI R ()] AR SR I % K, 2005,28
(3):13-18

TN, SR, bR, A R EMG N Bl o - SMA [ 3k K SE
EAM R [T]. 58 DU AR B R4 AR, 2009,30(7) 1603 - 605

8 Amsen D, Antov A, Flavell RA. The different faces of Notch in T —
helper — cell differentiation[ J ]. Nature,2009,9(2) :116 - 124

9  Kopan R, Ilagan MX. The Canonical Notch Signaling Pathway : Unfol-
ding the Activation Mechanism[ J]. Cell,2009,137(2) ; 216 - 233

10 Sohei M, Hironori S. Evolution of asthma concept and effect of current
asthma management guidelines[ J]. Allergy Asthma Immunol Res,
2010,2(3) :172 - 176

(YR :2011 =08 —22)
(1111 .2011 =09 -05)

- 83 .



	YXYJ1204 73.pdf
	YXYJ1204 74.pdf
	YXYJ1204 75.pdf
	YXYJ1204 83.pdf

