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(FZ] B LI £5 B 5 X 15 1 BH 28 4 i 5 995 (COPD ) oK S T 26 W imi 43 6 B Nooteh 5 5 il 14 AH OCG 2 11 Notch3,
HES % 4R 43 Z4AH S 38 38 7 L(HESL) A B2 i, 480 AR LT . 73 3% o 48 1 SD K RBEHL />0 25 (241 AR I ZH 4P A 25
FA NGO, B 12 H o 58 1~12 A, R A A N 55 B B I O AN R U e O 1k il £ COPD s 1 K LSS A 5 13~20 A
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JEIVE S 45 o JE OB, 00 5% il 280 B ARG I A BRI T R il vV Uk e MR IR FE B - (TNF-a) , F1 4B R -6 (1L-6) , i 2 1
5AC(MUCSAC) Fil fiti 20 21 Notch3, HES1, MUC5AC mRNA 5 & H R A K. SR 525 H4 R, B2 K B ) g 0 3%
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Expression in Lung Tissues of Rats with Chronic Obstructive Pulmonary Disease

MEI Xiao-feng', WU Wan-liu', XIAO Zhen-ya', REN Zhou-xin', YU Hai-bin**
(1. Henan University of Chinese Medicine, Co-construction Collaborative Innovation Center for Chinese
Medicine and Respiratory Diseases by Henan & Education Ministry of P. R. |
Henan Key Laboratory of Chinese Medicine for Respiratory Disease, Zhengzhou 450046, China;
2. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract] Objective: To observe the effects of Bufei Yishen prescription on airway mucus
hypersecretion and Notch signaling pathway related protein Notch3 and enhancer of split homologue 1 (HES1)
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in rats with chronic obstructive pulmonary disease (COPD) and to explore its action mechanism. Method:
Forty-eight SD rats were randomly divided into the control group, model group, Bufei Yishen prescription
group, and aminophylline (APL) group,with 12 rats in each group. The stable COPD rat model was established
via cigarette smoking exposure combined with Klebsiella bacterial infection for 12 weeks, and the corresponding
drugs (3.7 g-kg*-d*Bufei Yishen prescription and 54 mg-kg*-d"*APL) were administered by gavage during the
next eight weeks. After the last administration at week 20, the lung tissue was sampled for observing the
pathological changes and the rat lung function was detected. The tumor necrosis factor-a (TNF-«), interleukin-6
(IL-6) , and mucoprotein 5AC (MUCS5AC) in bronchial alveolar lavage fluid and the mRNA and protein
expression levels of Notch3, HES1, and MUCS5AC in lung tissues were assayed. Result: Compared with the
control group, the model group exhibited significantly weakened pulmonary function (P<0.05, P<0.01) ,
reduced average number of alveoli (P<0.01) , elevated mean linear intercept (P<0.01) , and up-regulated
TNF-«, IL-6, and MUCS5AC in bronchial alveolar lavage fluid and Notch3, HES1, and MUC5AC mRNA and
protein expression in lung tissue (P<0.05,P<0.01). Compared with the model group, Bufei Yishen prescription
and APL remarkably enhanced pulmonary function, alleviated its pathological injury (P<0.05, P<0.01), and
down-regulated TNF-«, IL-6, and MUCS5AC in bronchial alveolar lavage fluid and the mRNA and protein
expression levels of Notch3, HES1, and MUCS5AC in lung tissues (P<0.05, P<0.01). Conclusion: The
mechanism of Bufei Yishen prescription in inhibiting airway mucus hypersecretion of COPD rats was related to
its regulation of Notch3 and HES1.

[ Keywords] Bufei Yishen prescription; chronic obstructive pulmonary disease (COPD) ; Notch3;
enhancer of split homologue-1 (HES1) ; airway mucus hypersecretion
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We A s WU b s, 1 2R 88 W DL BE SR UR -, R,
W Bz 1, R FH 70% £ [ 3 45 B0, gt i v [l i
CPEZR TR, 5 LRSI A I NS iER
ARy, 5 IR I WO AR R, TS L2
¥y e L, L g2 425 3.45 g, T T 2 4 g
T S 24 K2 DR B T 04 26 38 A A 2015 4R (AR A
R 0 ] 24 i ) R OC R E 5 2% B8 (LU P R 24k
AR ] E 25 S H14020283) o
1.4 B HAKFE-PL (HE) Y iR 7 & , DAB
73 57 &, ECL Plus #8 #{ & )t ¥ (4t 5% Solarbio
N, 885 4y 5k G1120, DA1010, PE0010-B)
SABC i 21 b e 5,170 & (& [ Boster A 7], 17 5
SA1020) , H v % -3- 8% 2 JIit = i (GAPDH) , Notch3
gk, P e 2 BR & 11 (1) G (3£ [ Proteintech
o H, ]S 4 W) N 10494-1-AP, 55114-1-AP,
SA00001-2) ; HES1 T {4 ( 35 [E Gene Tex A Al , %% 5
GTX108356) ; K B I X 3L N F - (TNF-a) ,
M40 A % -6 (IL-6) i B 52 W B I 5 3k 5%
(ELISA) it %I & , % & H 5SAC(MUCSAC) Hi 14 (
=] B 3 ity 5 8 W\ B 543 i b E-EL-R2856¢, E-EL-
R0015c, E-AB-40037) ; X fk MUC5AC ELISA it 7
HE(PHEEEAEY TERAMRAF, ]S CSB-
E16223r) ; HiScript® II 1" Strand cDNA Synthesis
Kit, AceQ® gPCR SYBR® Green Master Mix( ' [E Fg
U MERE AR W RHECA BR A W] L 4845 43 i R211-01,
Q111-02).
1.5 {¥#% FinePointe PFT & Zh ¥y il h RE 46 I R 4t
(25 DSIZA #]) ; Multiskan GO 1 42 9 K il br A% (56
[% Thermo /A 7 ) ; QuantStudio 6 % 5 i} 2% 5 5 & §
4 Wi 4 X 52 (Real-time PCR) X (25 [E ABI A ] ),
ChemiDoc MP #I 4 58 # i f& & 4t , Mini Trans-Blot®
I 54, Mini-PROTEAN®-Tetra Hi vk {X ( 2% [H Bio
Rad 23 A ) ; TS100 AU {5 & & i 5% ( H 4% Nikon A ] ) .
2 Ak
2.1 COPD KX RBIAI M £ R 7 40 A 55 22 W K
A A A0 T IR YL ) 45 COPD K BRS04 1~
12 J& A M 0 35 B W, TR UE A A 25 vk EE R (3 000+
500) ppm, % K 2 7,40 min/¥k . 45 1~8 J& I & fili %
TEERAAF R A B ,0.0 mL/H L5 diR . 3 B
ibr e W2 2% SCHR 6], 38 1o il D) B i s 34 45 Ao
W, BT 6 5
22 A5 SY K48 LK RMEHL A e H4 .
RS2 RN AR O A A A A, R 12 2
55 13~20 JA , 25 f1 4l MR R 4 4 T A H R K
. 70 .

(2 mL/H)BEE Al 25 B O 4L % T A i 25 E Y
(3.7 g-kg*-d™)HEH , & A 04 45 T E A IR B
(54 mg-kg™t-d*)FEE 45 20 45 o) 5 BUR . R4
R i R AR A A SO RE S R D =D ) x
(HL o HE, ) x (W /W, ), D g 5 i, HIE D i 2
B, W AR i

2.3 Fill4E b

231 JfiThae rol7E%0,4,8,12,16,20 45
J&i . 2R B il T BE R DU AR g K I KRR ]
(V) , PEAS g 3 (PEF) o 78 JBOR B A4S I A 7 il 7%
i (FVC) f1 0.3 s 1 /1 PE R %5 BU(FEV,,) , iT &
FEV,./FVC.

232 AU E R 10% ok B E il 2
21,72 h 5 A7 A S AL 1 K HE e e, 4 9k il 41 21
YR i ATL A B 6 1 M v 40 F 1l R, A TR e ok i
o TR RS T Y 6B (Na)) | il 7 B 4
(Ns) M E KB (L) T FL(S) I A = =, il i
S 2 # B (ML, wm) =L/Ns, - 25 Jiti ¥ %2 (MAN,
~Imm?)=Na/S.

2.3.3 RPEHAL(IHC) K I il 2 U5 #E ) Ui 20
EAPER iR ISR INGY 3-SR D) B W A
—¥HT MUCB5AC(1:200)4 °Cxt #% , —H1 % I& 30 min,
DAB & 4, 55 R R 4y, thPEW e & 7 J5 ok
Image-Pro Plus 6.0 4 {4 47 I 53 #7 -

2.3.4 ELISA K I Jifi 0 %E V% W IL-6, TNF-a
MUCSAC K- 4 Jifi o 4 8 W 000 s B B3 T A
WL P I ACRE & Bl b5 7 100 L, R J5 AR 45 ELISA
R 10 B A3 A R SRR R A AR A A R
HIR T AW B 256 W T AR W W% R 2 1k
T, B S E B RRAY 450 nm P 4 A0 K6 T AR 43 I G BE 1A
2.3.5 Real-time PCR il fili 21 2! Notch3, HES1 I
MUCS5AC mRNA KA R T RNA 4 B ) & 42 i
JifiZH 2 RNA 0 oo B Al AR A —4% cDNA
A R G0 RNA G 52 cDNA, #i4fE SYBR I
A UL UEAT IR $AE , BiAE M 95 °C 30 s, PCR 4 1
40/ MEFR, 95 °C7Z5 14 10 s, 60 °CilE 2k 30 s 9K J FR4f 224
BT AR FEA mRNA AT 5 . 5140t R s
G B A R BRA w5 it R 80 R, Noteh3
51 %) 5-CCCTGGCACACTGGGAGTTC-3', Filf
5% 5-GACAGATGCAGCGGAAGTGC-3'(257 bp) ;
HES1 3754 5-TGAAAGCCAAGTAAAGGGGA
CG-3', Fiif5|% 5-TTGGAATGCCGGGAGCTATCTT-
3" (324 bp) ; MUCSAC I i 51 ¥ 5-
ACTGTGACGTTGAACCTGGG-3', I iif 5l # 5'-
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AAGAAGGTAGCGTTGGCTGT-3'(119 bp) ; GAPDH
35519 5-CCGCATCTTCTTGTGCAGTG-3', Fiif
514 5-CGATACGGCCAAATCCGTTC-3'(79 bp) .
2.3.6 7 [ % B3k 5 (Western blot) ¥ ) fili 2H 24
Notch3, HES1 & 1% ik Wi 4141 50 mg 57 i J5
T R A% RIPA 24 M W, 248 4 2 1 0 A 0 )
12 000 r-min™&5.0» 15 min( &0 2F 425 cm) it |3,
K HI BCAVEW & & F W B2, AT & H A8k, e,
60 V Hi Pk 30 min, 100 V i1 Jk 1 h, 200 mA T i %
2 h, 5% B JIg W5k % i T EH6 1 h, Notch3, HES1 —
HL(1:1000)4 °CHEF 5 , ¥4 BEAE TBST H Bk
49K, B 10 min, =l M E —H0(1:5000) 1 h, 5k
J5 ¥ BREAE TBST Hf PR 4 7%, 1R 10 min, 5 )5 ok H
ARERSR R G I .

F1 S AT COPD KRRV, HIFIM (X+s,n=12)

24 Giit2 ik RFH SPSS 22.0 G itk k47 5L
P o3 AT B DA xts FR , ) HL 3R BRI R O 22
T, 2 S R /N L T EAR TR
FH Dunnett's T3 %5, & % 1 /K #E Bt «=0.05, Ll P<0.05
TREFAGIEE L,

3 &8

3.1 X} COPDKEithfigmsm 525 4,
BB 4] KRV, BT PEF M ER 8 A T 4R i R IR
(P<0.01); 5 AV [b 3¢, &b il 25 15 J7 2 1 APL 41
%5 16~20 i V. 2 & Jh s L, 55 20 JH PEF B E T &
(P<0.01), 5% HH L, BAH KK FVC,FEV,,
I FEV,,/FVC W i F# ik (P<0.05, P<0.01) ; S5 Al 21
b A, #h il 45 B 7 2H a2 B4 FVC, FEV,,; Fl
FEV,./FVC B i 7} % (P<0.05,P<0.01), L% 1~3.

Table 1 Effect of Bufei Yishen prescription(BYP) on V. level of COPD rats (xs,n=12) mL
20 5 Fltig-kg™ 0JA 4 8 JH 12 & 16 4 20 4
2 H 1.36+0.10 1.84+0.06 1.96+0.24 2.15+0.16 2.3740.22 2.54+0.32
T 1.43+0.12 1.68+0.03 1.46+0.26% 1.18+0.18% 1.26+0.19? 1.230.18?
APl 55 S 7 37 1.44+0.03 1.74+0.36 1.59+0.36 1.19+0.11 1.92+0.24" 2.31+0.179
H A 0.054 1.44+0.15 1.68+0.32 1.63+0.26 1.26+0.12 2.09+0.13% 2.14+0.08"

TE 52 T4 8 Y P<0.05,7P<0.01; 55 B 41 [ 45 P P<0.05,%P<0.01( % 2~8 [ ) .

Fz2 #EES A COPD KR PEFRISM (X£s,n=12)

Table 2 Effect of BYP on PEF level of COPD rats (X+s,n=12) mL-s*
251 F/g-kg™ 0 4 8 i 124 16 4 20 4
ZE 16.17+2.29  17.22+3.81 17.8242.12 18.65+2.81 19.66+1.47 20.42+2.82
F 28 16.14+5.78 15.26+2.95 14.71+3.46" 12.46+0.89% 12.90+5.02? 13.81+0.92%
EN TN 3.7 15.65+1.52 15.43+1.50 14.90+1.45" 12.80+1.71% 16.00+1.34 18.86+0.63"
A 0.054 16.29+2.86 14.93+2.92 14.60+0.75" 11.96+0.73? 15.67+1.75 18.05+1.77%
£3 #\A#'E A COPD KR FEV,,,FVCH FEV,/FVC KB (xts,n=12)
Table 3 Effect of BYP on levels of FEV,,FVC and FEV,/FVC in COPD rats (X+s,n=12)
250 /g kg™ FEV,/mL FVC/mL FEV,,/[FVC/%
A 17.97+1.47 21.09+1.28 85.92+6.60
F 7 11.76+1.43% 15.85+1.37% 74.37+8.55Y
LN TR 3.7 15.72+1.67 18.62+1.29" 85.09+13.43%
AR 0.054 15.830.89" 18.37£0.94" 86.36+6.28%

3.2 X COPD K i H 84U ML S M5z fF 5%
A RTINS E N AR ] o e N
o B AR 5 AR A R BRUBR T S E A0 IR I i 9
Pk, il e BE T 5 W A T 4134 0] DL b 4% RE 40 i
R MCE AR . 555 4L, B AT MAN
i AR (P<0.01),MLI i 3 75 (P<0.01) ; 5 Al

2 LB, AP 25 O AL RN S AL MAN B 3E T
(P<0.01) ,MLI 2 ML, Z R BEARITt¥E X
(P<0.01), WLF4,K1.
3.3 X COPD K Rl fili 41 41 MUC5AC 1 5% Wi
MUCSACTE R EHA A T mERL, 504
A BRI 4] MUCBAC £ ik i 3 14 & (P<0.01) ; 5%
. 71 .
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x4 WHEEAX COPD AR MANFI MLI BRI (X+s,n=12)
Table 4 Effect of BYP on levels of MAN and MLI in COPD rats
(X£s,n=12)

215 FlH/g kg™ MAN/4~/mm? MLI/pm
2 284.24+10.58 44.81+1.29
AR 123.16+10.70% 86.92+3.27%
PN =i 3.7 262.59+14.48% 53.46+2.84%
ZRN 0.054 247.72+27.29% 52.23+3.19"

5 #hAlisE 'S 5% COPD kX RAHZAL MUCSAC BN (X+s,n=12)
Table 5 Effect of BYP on MUCS5AC level of COPD rats (X+s,n=12)

41571 Ftig-kg™ 1A
2 H 13.42+0.97
F 23.73+2.70%
EN =i 3.7 14.38+1.83
A 0.054 15.14+1.65"

A A HA ;B BIAI ;C. #h i W r 4l D B AR A (E
2,3[i)

B 1 #AiaEE 753 COPD X R A 4H R IB SRR (HE, x200)
Fig. 1 Effect of BYP on Pathological changes in lung tissues of
COPD rats (HE, x200)

O] B B, %I Il 25 B 5 4 Il APL 41 MUCBAC 3 ik
i ZEREK(P<0.01), W35, K 2,
3.4 X COPD K B fili #d # & ¥ TNF-«, IL-6 Al

B2 4 fi 8 H 3 COPD X R i A 41 MUCSAC K % Mg
(IHC,x200)
Fig. 2 Effect of BYP on MUCS5AC level of COPD rats(IHC,x200)

MUCSAC 52 525 A LA, A 80 20 K BRI it
Uk W P TNF-«, IL-6 fil MUCSAC i # 1
(P<0.01). 525 F14 L, #h il 25 B 7 2 R 2 25 0
20 R U 3 E Ve W P TNF-a, IL-6 il MUCSAC i 3%
KMk (P<0.01). LF6.

*6 #\A#ES A X COPD kR AHEEDR K TNF-o, IL-6 1 MUCS5AC BRI (X+s,n=12)
Table 6 Effect of BYP on levels of TNF-a, IL-6 and MUC5AC in BALF of COPD rats (Xxs,n=12)

21 5 il /g kg™t TNF-a/ng-L* IL-6/ng-L* MUCS5AC/ug-L™?
= 52.22+10.83 212.26+63.02 0.80+0.16
F 115.94+32.99? 506.97+139.28% 2.42+0.59?
A £ 3.7 65.10£21.03" 316.34+101.36" 1.03£0.23%
AR 0.054 67.14+18.33" 326.28+88.48" 1.02+0.15%

35 X} COPD K I Mili 41 41 Notch3, HES1 #I
MUC5AC mRNA KL 525 141 I, B
%1 4 Notch3, HES1 Fil MUC5AC mRNA % ik i & 7
1 (P<0.01) ; 55 B AU 4 Lb A, 40 il 25 5 O 2 A 5%
B8 21 Notch3, HES1 il MUC5AC mRNA % ik ik & %
ik (P<0.01), WL#E 7.

3.6 X COPD K R fili 41 21 Notch3, HES1 & [ % ik
IS 525 A e, B A 2 Noteh3 Al HES1 &

H 23k B B T 55 (P<0.05) ; S B AY 4 b 45, # M 25 '
. 72 .

F7 A S 7 X COPD X R Al 4} Notch3, HES1 #1 MUC5AC
MRNA RIEHR M (X+s,n=3)

Table 7 Effect of BYP on expression of Notch3, HES1 and
MUCS5AC mRNA in lung tissues of COPD rats (X+s,n=3)

4151 F*k/g-kg®  Notch3 HES1 MUCS5AC
S 1.00£0.06  1.00£0.09  1.00+0.08
8 3.02+£0.34 3.07+0.10°  2.53+0.22?
Ml ERE O 3.7 1.49+0.15%  1.3320.25Y  1.23+0.08*
PR 0.054 1.72+0.16*  1.83+0.15Y  1.21+0.10"
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5 4 Notch3 Fll HES1 & 1 £ ik & 3 % {K (P<0.05) .
L8,k 3.

%*8 #h A5 A% COPD X R Afi 48 22 Notch3, HES1 E A RiE K
B0 (X£s,n=3)
Table 8 Effect of BYP on expression of Notch3 and HES1 protein

in lung tissues of COPD rats (X+s,n=3)

209 #|4t/g-kg®? Notch3/GAPDH HES1/GAPDH
2 H 0.31+0.05 0.42+0.08
T 0.52+0.12Y 0.78+0.22Y
EN =0 3.7 0.3240.10% 0.49+0.13%
A 0.054 0.37+0.09 0.51+0.03%

Notch3 e m 244 kDa
mes1 I - — o0

A B C D
B3 COPD Xk RHAfi4A4 Notch3, HESL & B R ik B ik
Fig. 3 Electrophoresis of Notch3 and HES1 in lung tissues of
COPD rats

4 itig

COPD J& H I “ ifi i ™ Wi 5 ™ 0% Wik ™" 55 1 I
COPD i #L Al 28 22 0 RARIE I, B ISR, Fj 22
AR AR AR HE BRSO OE AU S COPD 22 g AL,
1 SR 35 il JL B R AT DA KR R B L DL R R 3
SRR A I E R B PR BRI R R 5 S 4
B B B MERR L B &5 405 1 R, TE A8 U R A6 T
R ME &2, 3f DA HR OE AL L7 0O il B RO IE A
COPD F& A = BEGE 36 DL AR il 25 B 42 LAk R
RS, T Uk lE s il 25 7 AT AAS R
ST R AR T8 A5 BB H IR T Rb 2R I 2 L B A S
2T I 2R 8 MR 0 A B RS R, R T
AN = i W= S = = ) I O = el G - R R
B TG DA AR I I Ak S A 24, A 7 R 2R Rb il
i B MR Z AL %05 W] LAl COPD 2 ]
KB D) 8 L U8R i 20 20 AR A7, D8R R E IR N
R ARG M 2 28 e D 30 R R 3 TR 4 JE BRIl K P
At P AR 24 P AT & BR, DU RE G O 6 9k R OF
AL LK 2D 46 o AN AR IS I R AR R AR A 4L 0k
RAEACR |1k W% OF- W SRR O NS R R T
1 AR S N T -kB(NF-kB) 5 5, i ¥ COPD K
BRI 2 W M A3 T I 4 A o s T RO B
HH R e 200 BAPR b
& PR R SE TR, AT COPD K BRI R AE L
N Ke YT INE 3 | RS %) 40 i R T, ek 2% COPD iF

PR AT HA U AL PR B R S 2 AR
FH , AT COPD K B 7 42 JiE 40 Jifd 3¢ i A 44k i
WK -, o3 il T 68 S il AL 2452 5 FF Bz 5w
il 40 A0 BE A B L 03 I AE S M L PR A
03, DT SIE 2% 8 A A g B R 1Y 40 | COPD &
AR

COPD & i Ll & 2% , <8 26 W /&5 40 i 2 HL o
B FARRAE . AT B A B A S R R
Hod oy 0 R R 4 24 F5 MUCBAC™  IE# 1%
BLFAHE TH 0Y R R H BN R AN E R A
(T RMOIR AL ) 53 0, AE DR 58 K f i i ke
SREEAE . A AR 55 A5 K, T BORE R R
BL AT S L B W 53 W0 3 R RRR R Al B 3 22, K
RO BUR T U R /NRIEE R il R
U BHLZE |, 5] i ST e A 5 ) ST R TR AT
ERGEEMMIBER L L FHE S EFWKEE, 5
FORGL YRG5 R RE RN, NGB AR P
B G IR AR g 4 R R, A AR 4 KRR 4
U v T 2L Rl b B 20 M B T ] G R RE Y R
A T B A P R A AR A0 IR 1 i 9 T R P AR
K TNF-a, IL-6 i 3 F+ = , MUCSAC 43 i it 35 18
hn, Wi ¥ BE V., PEF,FEV,,,FVC,FEV,,/FVC i & %
%, 3 F 0 8 BHL 26 0, 5 250 E A< T RE R A, —
J5 T AE W] COPD & AU il £ i 2, 3 — J5 M 42 /R
COPD K B IHE FH W = 43 Wb o AT 25 B J7 0 2 ol 3
COPD K B i) Jili Zh E | fili 41 2355 B3 405 . 9 AE S i,
ok P I 960 88 Y5 Y i 25 20 b MUCBAC 1 3R 3k, B fIK
B 5y Wb it 2 W AN il 25 ' 7 4P COPD R R JHE 2
W 5 WA IR AR .

A R A I T R AL A AR Al Ak
Az BN K B AT BV BRI REAZ B, Hh 2 A T R
P22, Noteh {5 5 38 B% 16 £k 5 08 26 = 5 i
YA G, 2o Noteh3 J& & 5 A6 40 1k i 6 i 2K
F, 7E I8 5 25 6 20 i R 265 0 40 e 5 i T v o A
FH HES1 /E 4 Notch 5 5 F i G B § 5, Hok
ik S Notch i H 1% 1k 1 AR 7555 & 000 55 300
Notch3, 5t & 45 & , B ik Notch 52 {4 1) Jg 4 &8 43,
HEN A0 MR, 25 A SR T F L WOTE N i R R
HESL, {2 ¥ AN A b Rz 40 i btk 40 it 431k, 51
SIE R AR £ 2R, 5B MUCSAC
FEIR MG = AR IE 45 R R, COPD A 2 K [
fifi 41 21 Notch3, HES1 3% [H Fl 2 1 1k 1 & Tt 5
#M T 25 B 5 3 R IR Notch3, HESL 3 [K il & 4 %
ik . H L, Notch3 HESL 4 5 Zh & 1A %, #hili 35
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W 7 Al fiE 8 i #10 ) Noteh 15 535 1k , F ¥ MUCS5AC
35, % COPD R BRUACIE B =5 40 b -

25 L TR b 25 ' 5697 COPD K B W]
i, AT A K R T R A 2 SR 405 RN 4 E S N [
K il 960 39 6 38 0T £ 21 MUUBAC K, B 55 4
B ACIE VR A W 0 AE R JE B T S BE B
Notch {5 5 B9TE b A ¢ o
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