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W & (P<0.05,P<0.01) . ARFIMF PFAN A K PE T4 R B8 A 2505, 5SIEH A i, A4 FA 200 YM B2 T+ &
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[ Abstract]

reversing carbon tetrachloride (CCl,)-induced hepatic fibrosis (HF) in rats via the Notch signaling pathway and

Objective: To investigate the effect of Dendrobium officinale polysaccharides (DOP) in

evaluate the therapeutic effect of DOP by ultrasound elastography. Method: Fifty-six male SD rats were
randomized into normal, model, colchicine (1x10* g-kg"), Fuzheng Huayu powder (0.45 g-kg'), and low-,
medium-, and high-dose (0.05, 0.1, 0.2 g-kg"') DOP groups (n=8). The rats in the model group and each
treatment group were injected subcutaneously with a mixture of CCl,-olive oil (2: 3) once every 3 days for
10 weeks. After 6 weeks of modelling, the rats were administrated with corresponding drugs once a day for 4
weeks. Hematoxylin-eosin (HE) staining and Masson staining were employed to observe the pathomorphological
changes of the liver tissue. An automatic biochemical analyzer was used to measure the serum levels of alanine
aminotransferase (ALT) , aspartate transaminase (AST) , alkaline phosphatase (ALP) , and total bile acids
(TBA). Enzyme-linked immunosorbent assay (ELISA) was employed to measure the serum levels of hyaluronic
acid (HA) , laminin (LN), type Il precollagen (PC-1I ), and type IV collagen (Col-IV ). The mRNA and
protein levels of a-smooth muscle actin (« -SMA) , Notchl, Jaggedl, and Hesl in the liver tissue were
determined by Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) and Western
blot, respectively. The Young's modulus (YM) of the rat liver was measured by acoustic radiation force impulse
(ARFI) elastography before and after treatment. Then, the correlations of YM with the serum levels of HA,
LN, PC-1I, and Col-IV and the protein levels of @-SMA and Notchl signaling pathway-related factors in the
liver tissue were analyzed. Result: Compared with the normal group, the model group showed disordered
arrangement of liver cell cords, obvious infiltration of inflammatory cells, appearance of a large number of fat
vacuoles, and fibrous proliferation, elevated levels of ALT, AST, TBA, ALP, HA, LN, PC-1II, and Col-IV in
the serum, and up-regulated mRNA and protein levels of a-SMA, Notchl, Jaggedl, and Hesl in the liver tissue
(P<0.01). Compared with the model group, drug interventions alleviated the pseudolobule formation and the
collagen deposition in confluent areas. Except that the serum level of ALT in the low-dose DOP group had no
significant changes, drug interventions, especially high-dose DOP, lowered the levels of ALT, AST, TBA,
ALP, HA, LN, PC-1I, and Col-1IV in the serum and down-regulated the mRNA and protein levels of a-SMA,
Notchl, Jaggedl, and Hesl in the liver tissue (P<0.05, P<0.01). The results of ARFI and correlation analysis
showed that the YM of the liver tissue was increased in the model group (P<0.01) compared with that in the
normal group, Compared with the model group, drug interventions decreased YM (P<0.01). YM was positively
correlated with the expression levels of HA, LN, PC- Il , «-SMA, Notchl, Jaggedl, and Hesls (#=0.754,
0.734, 0.801, 0.885, 0.896, 0.757, and 0.800, respectively, P<0.01), and it had a moderate correlation with
Col-IV (7=0.688, P<0.01). Conclusion: DOP can reverse HF by down-regulating the Notchl/Jagged1/Hesl
signaling pathway. YM can be used as an indicator in the assessment of the efficacy of DOP against HF.
[Keywords]  Dendrobium officinale polysaccharides; hepatic fibrosis; Notch signaling pathway;

ultrasound evaluation; Young's modulus
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A KK 2= 905 3 Y10 B R (45 2022-PZ-
124) , I ™ #% # 5 “ W > (reduction) |, B
(replacement) . fIi.fk (refinement)”3R J5 M) .
1.2 259 Jlm s Aok (CCL, T 25 74 B B 27
ety A7 BR S W L 45 2203242) 5 BkOK Al B8 F (2 B A
Y2l A RS AL LS 20221101, BEA% 0.5 mg/H ) ;
TR OE AL i B (1 T BT ) 245 A R T AT A AL LS
211138, HiA% 0.3 g/ki) ; DOP(TFE FHAWHFH AR A
BN 7] 5 XC221015, 410 )% 50%) 5 5 K E -4
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R 1gG .Hes1 — 4T (R FE 4 R AW RHEHBRA A,
. 72 .
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2H(0.45 g-kg') K DOP ik . rpr & 71 5 46 (0.05.,0.1
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TEZ T 0 R BIR, 45 6 A O 9 T 1Ak
SRR 0.20 g- kg A R R AL IR L AR R
MR 38 3 1) AN ) 39 o 4R A7 1 0, WL ZE DOP X AH SC A
WIFG bR 0 52 RS0 2 Je 45 45 W 21 B2 R 5 CCl,-
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3mL-kg', &3 dES 1R, 10 8 IE% 4 KRG
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22 Wi A 25 0.9% A BEER K (NS) I
il 4 CIRAER . 6 G TH N 25 LS .
B K AR 20 45 H 0.5 mL-kg' &b, LA 250 N
fH10mL-kg', B R 1R, I 4 8 IEw 4 AR
KA T4 0.9%NSHH .
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WL, 5 BN JUE , Bk ¥ JHF 2 100 O 25 63k JHF 6 B A J] 6]
BB ZUS URAR T o BRI IE BT A B A
8 T 4% H = 1 48 h DL b, 6 4y 41 4R
AR VR G & T80 *CUKFE IR AT

24 FAZURHEERAE BRFDIS, KNG
1 cmx1 emx1.5 cm, 15 & B0 /K . A 15 A 8 5 L)
5 wm JEREE#E L) Fr, 43 5147 HE \Masson 4 5, 6455
WA .

2.5 JFThREAEbRATIN e A U B A AR A,
K 4 A ol AR AU 52 Il 3 ALT L AST . AKP /K
B 3 ER S e[| = 2 s e ol ) 2 = i T N & R
ME S E B2 (TBA) K-

2.6 HF AR 4% B8 ELTISA 2457 & i3 B -5 A8
M4 9 A9 HA LN (PC-1II . Col-1V & & , IR 5 6
WK I T R 5 A%, o A bR v AL LS H AL
HFEM AL, AL E 3N R L. £ A=450 nm 4K
J7 I A A% L T BE A % BB 5 35 HA LN
PC-1I . Col-IV % ifiL 7 FHXF 7 & .

2.7 Real-time PCR % ki il o -SMA ., Notchl
Jaggedl .Hesl mRNA £ ik FREUH 202! 50 mg, #%
MR RNA $2 O 50 & 48 B0 20 21 5 RNA . A
RNA 2 pg i 5% i cDNA, L) B-actin i %, B-actin
il a-SMA 5191 )7 5 35 i iR I ZE 4L IR AE W RHBCA TR
o8 VT I A B, Noteh 5 538 [ 4 5C Kl 7 Notchl |
Jaggedl Hes1 (519755 H SCHk[12-13], ) i b
R A MR A A R A E G . I E A W
Tl P UK 95 CHIAL 305,95 °CAE M 15 s,
60 °CiR k 30 s, 40 MBI . 38 7= Wiz JH 29k
A% H B mRNA B X Rk

2.8 % BNk ik (Western blot) £ I AH 5¢ 25

*1 5I#HF7
Table 1 Primer sequences
EEY] JPA(57-3") K& /bp
a-SMA L ACCATCGGGAATGAACGCTT 191
T i CTGTCAGCAATGCCTGGGTA
Notchl  _[jif TGGATGAGGAAGACAAGCATTA 136
T GAAAAGCCACCGAGATAGTCAG
Jaggedl [} GAGACCTCCTCGGGCTTTGA 144
T GCACACGCACTTGAATCCAT
Hesl -9 CAAGCTGGAGAAGGCAGACAT 143
T i CCTCGTTCATGCACTCGCTG
B-actin - |-f TGCTATGTTGCCCTAGACTTCG 240

T GTTGGCATAGAGGTCTTTACGG

Fik BT L 100 mg, 5 4% 4 BEAS 784 2L 1t
12 000 remin" (.02 4£ 9.5 cm) B0 15 min, B I
WWAFH . i BCA KA & 17 K BUFH 8L H
T I RE e FE AR B AT Tk BB A& PR AR B VR
BeFo & HBOmA EREZE I 5 wl, BL10% + — %t Kk
T R - B8 TN M5 T8 i (SD'S-PAGE ) 8 JiE Hi, 9k (200 V,
40 min) . HLVKZ5 RS, 8 T TBSTW ¥ 3 K,
5% JBE NG W5 8y B4 P 1 b, PR R A 3 Uk A BR AR BRI, 43
fin A — 3t GAPDH (1: 1 000) ,a-SMA (1:5 000) .
Notchl (1:500) . Jaggedl (1:500) F1 Hes1(1:500),
4 °CFH AR . K H PRI 3 U, 43 B A — 4T HRP
Fric th 2E Pt e sk /h B 1gG(1:3 000) , M H 1 h,
PR 3 W5 L i in ECL 5 5 7 200 wL B % A% .
Ll GAPDH NN 2, i ] Image J# A4 X} B 0 555 ik
T3 BE 5y BT v HA 45 H I B 1 R AR X R 3k it
2.9 HFEKI A6 JE K E 4 4 i R R
FREE , FH 2% 13 B LY 22 0 I s 3 SRR T , A0 B o7 51 2
ML BN ) 45 B2 I FE o AR 2 Aplio 500 # 0, 2%
RIS WAL, BE ] LS-14 28 B8 3k (PLT-1204BT !
) M 12 MHz, 76 ARFIBLZCT 387 BT HE A6 £
(YN K= PR I A e ai R i P R
293 mm, 3 th 59 Y)kE E (SWV)ME L iz 1A E=
3pv 4 Ry by [CA BE(YM) E™, L kPa g B0
210 Hib# ik SR SPSS 27.0 Gt # R b AT
AR AT TR X £ s T, ZALA LR
FH PR 2R T 22 50 A, 2L 18] 7 G L 4 T 25 5% 34 R i
s MR 25 vk (LSD) K 56, A 55 # R H Tambane's
T2 K %6 % o AH G 43 B & H Spearman i, JLF- TG |
55 TR VB LR RO OC Y R B RHE () 43 0
0.00~0.10, 0.10~0.39, 0.40~0.69 . 0.70~0.89, 0.90~
1.00", P<0.05 A 22 F A G124 L.
3 #R
3.1  DOP X i 41 2155 3 2 i) 52
3.1.1 HEZf  IE % 4K RO/ k583 i 4
JL KNI S TE & HAHES A T, 40 i 2 52 005 R HE
1) o AL 2 R BRI JHF /DN I 25 0 R A O 4 i
FAHESN ZK AL, e M4 iR E B, AT RN R AR Y
B 07 25 300 R /NI B B, 1A X 30K & 4 41 41
BAEIEIE LA YRR bR . SRR AL, 5 R 2 LR
B A T O 45 4 A5 B AS [R) B2 B 18 2, g I 2 v AR /S
I B ek 2, R M AN IR T R AT 2 4 2 0 A B I O
%o WE1.
3.1.2 Masson 4& %,  Masson 4t {0, 45 B B o, IF &
20K BRI /IS it 45 4 3 A, At e HE 9 ) L AHE
. 73 .
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T AL TEH 2 BRI C. R OK AR 2 5 D. 35 1E AL 582 ; E~G.DOP A% . | i 571 2 4 (181 2-T&1 3 /]
B 1 DOPX HF K RAFALFEFRZM (HE, x200)
Fig. 1 Effect of DOP on hepatic histopathology in HF rats (HE, x200)

SR KR A DA D il e B IR AT 4 . R 4
R BRI XA R i e 114 i i 2T 4, 27 24 (] B 1
I TE AN R AR /N R S B SR N A 2

(1 flse /N It 5 550 R A B, 45 4 24 2 1 B e I R 2
o W] SR A A 2 2 A B A DN R R i IE
ARG . UL 2.

B 2 DOPX HF XRAFALRFRIEFMH MM (Masson, x200)

Fig.2 Effect of DOP on hepatic histopathology in HF rats (Masson, x200)

3.2 DOPXHFIIREIMLIE A FEAn s m 515 % 4
b, #5720 K B I 7S ALT .AST.TBA il ALP /K
-1 &3 TEE (P<0.01) ; 54 H &, B DOP IR

#x 2 DOPX HF XRIMFEFFINEEH M (X+s,n=8)

)4 K B VS ALT K254k 2% R 58 &
AN A4 A 25 40 K R Y I 7 ALT L AST . TBA |
ALP /K00 B R B (P<0.05,P<0.01), WLFE2,

Table 2 Effect of DOP on serum hepatic function in HF rats (x+s,n=8) u-L!
4153 Fl /g ke ALT AST TBA ALP

IEH 4 4.60+0.65 16.80+6.15 4.55+1.60 21.93+6.94

T 2] 20.52+5.98" 77.84+8.83" 26.31+4.66" 78.86+20.53"

HK Al A 2 0.000 1 8.02+2.18% 33.99+7.63% 7.33+1.61% 25.65+7.90%

ek Akt 0.45 6.98+1.70% 31.86£6.49% 8.58+3.14% 23.78+9.44%

DOP il 1 & 41 0.05 13.27+2.02 63.41+6.71% 16.02+2.68% 44.14+3.67%

DOP 5 41 0.1 9.53+1.62% 45.63+7.58" 9.94+2.53% 30.49+3.61

DOP & 7l & 41 0.2 7.28+1.35Y 23.16%2.32 9.84+1.61> 25.50+8.01

T 5 A LV P<0.01; 5B A Y P<0.05,% P<0.01(FR 3- 6 [d])

3.3 DOPXF I F£F DU 52 m 5 1E % 41t
B 20 R BRI 1ML HA LN . PC-1II . Col-IV /K2 &
FTHE (P<0.01) s SRR Z LA, 4545 25 21 K BRIt
% HA \LN \PC-1I ,Col-IV /K ¥ ¥ B & F F% (P<0.05,
P<0.01). WL3K3.

3.4 DOP X K R JH 41 41 f o -SMA . Notchl,
Jaggedl .Hesl mRNA KIkAysZm 5HIE®W ALK,
Y 25 K BT 20 4L P ) -SMA  Notchl | Jagged1 Al
Hesl mRNAs 3 ik /K ¥ 2 5 2 F+ & (P<0.01) ; 5%
RUZH L, B DOP 1K 7] & 44 1Y) Notchl mRNA 3% ik
AKAEH 5 R B (P<0.05) , HAY 45 25 21 ) mRNA %k
KAV R R RE(P<0.01). WL 4.

.74 -

3.5 DOP X K B 41 41 $ o -SMA | Notchl ,
Jaggedl \Hesl 2 [ £ MM 5 1E 8 41 L, B
A4 KB 412 19 a-SMA | Notchl | Jagged1 Fll
Hes1 4 1 3R 35 K135 W 25 7 5 (P<0.01) 5 58S 40
F 5 B Bk KA1l B8 2H £ Noteh 1 25 11 26 5 K B i R
R (P<0.05) , AR A ME A RBK P B ET
R (P<0.01). W35 &3,

3.6 DOPXF HF K 5 75 & I 48 b (4 5% i)

3.6.1 MpIREEAEML JHAET, 5 IE® ALK,
B2 M 45 25 25 40 1) YM 3 B 35 T (P<0.01) 5 5
R HOR, B A 25 410 YM LA 22 R B S8 3
o Wi, 51EH 4 i BRI R YM A 2 35 7
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&3 DOPX HF AR M %A MR IRAH I (3+5,1=8)
Table 3 Effect of DOP on four results of hepatic fibrosis in serum of HF rats (x+s,n=8) pg L
215 Fl 4 /g kg HA LN pC-1I Col-IV
EHA 488.44+27.49 325.38+22.65 57.28+3.52 123.40+8.76
AL 649.73+20.74" 549.86+10.61" 104.10+3.33" 178.80+12.81"
KA B 2 0.000 1 529.07+14.64 377.03+23.84% 81.96+8.68> 138.52+5.14%
RIE L4 0.45 515.49+37.07% 383.45+26.59% 69.30+14.99% 136.32+3.77%
DOP fif 71| 7 2 0.05 578.53+32.81% 433.64+22.34% 96.13+2.05% 153.84+8.29%
DOP 5| & 41 0.1 544.01+£21.23Y 364.21+8.92% 89.58+1.85% 140.64+3.86%
DOP = 7l 41 0.2 516.43+28.67" 357.13+£25.20" 74.82+12.14% 138.41+4.50%

%* 4 DOPX HF XK RAFALR H «-SMA fl Notchl {5 53 B 10 X E F mRNA RIZHM N (¥+s5,n=8)
Table 4 Effect of DOP on mRNAs expressions of a-SMA and Notch1 signaling pathway factors in hepatic tissues of HF rats (x+s,n=8)

20 51 il /g kg a-SMA Notchl Jaggedl Hesl

EH 4 1.0140.04 1.010.17 0.90+0.16 1.020.13

IR 2] 6.73+0.80" 8.35+2.17" 2.78+0.41" 11.18+1.92"

R KA B 2 0.000 1 2.51+0.44 1.48+0.53Y 1.11£0.31% 1.45+0.47%

R IE R4 0.45 2.10+0.38Y 1.23+0.67" 1.21+0.23Y 2.45+0.66"

DOP i 1) 5 20 0.05 3.62+0.36" 4.88+1.07% 1.51+0.13¥ 6.10+1.47Y

DOP il i 41 0.1 2.64+0.49" 2.85+0.99" 1.08+0.22% 1.14+0.747

DOP & 5 it 41 0.2 1.47+0.10% 1.11£0.56 0.94+0.329 1.06+0.42"
# 5 DOPX HF KRAFAL & a-SMA # Notchl 15 Si#E B8 X & %-SMA B —— 43 kDa
FEARZEHZM (i+s,n=4)

Notch1 L ————— S 120 KDa

Table 5 Effect of DOP on protein expressions of o -SMA and

Notchl signaling pathway factors in hepatic tissues of HF rats

(x+s,n=4)
4151 ) i a-SMA Notchl Jaggedl Hesl
/g-kg' /GAPDH /GAPDH /GAPDH /GAPDH
EH A 0.15£0.02 0.22£0.04 0.37£0.11 0.31=0.13
T 70 21 1.73£0.06" 1.69+0.02" 1.55£0.10" 1.36+0.04"

FROKAIBEZE 0.000 1 0.47+0.08% 0.71£0.20%) 1.00+0.08> 0.55+0.10>

HIEALPRA 045 0.35+0.12% 0.59+0.12% 1.12+0.16>’ 0.84+0.07%

DOPfX  0.05  0.98+0.10% 1.34+0.04> 1.24+0.04> 1.06+0.06
4 4

DOPH 0.1 0.52+0.04% 1.05+0.02> 0.83+0.13> 0.54+0.04
FR

DOPE 0.2 0.18+0.02% 0.45+0.03% 0.81+0.07> 0.46+0.03>
F

Jagged] = CEE S— S W w150 kDa
Hesl - S — S w— 30 kDa
GAPDH R — — —— — — — 36 kDa

A B C D E F G
3 BEKXRFEHALAF o-SMA Notchl,Jaggedl Hesl & H H ik
Fig. 3  Electrophoresis of a -SMA, Notchl, Jaggedl and Hesl

proteins from rat hepatic tissues in each group

%6 DOPXMHFRRAHMGEHALHREENHM (X+5,1=8)
Table 6 Effect of DOP on Young's modulus of rat hepatic tissues

in each group before and after administration in HF rats (x+s,

= (P<0.01), 1M 4 25 25 411 YM T = 159 21 2 i 5 54
T PR, & A 25 409 YM 3 3% F B (P<0.01) .
W6,

3.6.2 1 [RA & 5JFZF U3 a-SMA il Notchl {55
WEAHCHFEAMME ISR YM Y5
Col-1V & 245 1F 411 54 (r=0.688, P<0.01) , 55 HA LN ,
PC-1I .a-SMA . Notchl ,Jaggedl ,Hes1 fif) 35 ik ¥ 5

n=8) kPa
20 51 /g kg 4251 YM H2yJE YM
IEH 41 4.01+0.54 4.11+0.55
HER 4 11.15+0.88" 11.35+1.02"
FRAKA B8 2 0.000 1 11.06+0.70" 5.68+1.02"
P AE AL g 0.45 11.03+1.14" 5.73+0.82%
DOP {If Il & 41 0.05 11.09+0.81" 7.89+1.08%
DOP ' il f 41 0.1 11.11+0.88" 6.49+0.55%
DOP & 71| & 41 0.2 11.04+0.92" 5.54+0.57%

SR E A6 (P43 518 0.754.0.734 .0.801 .0.885.0.896 .
0.757.0.800,P<0.01) .
. 75 .
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4 itig T g HF 52 5 RE B (LS) 55 Child-Pugh(CP) 3T 73 £

HF J& £ i [ 2 5 8018 M P 34 )5, 512 HSCs
SR T 21N ECM i B TR TR IF 454
T IR Oy 3 R A — Bl B B Y T 4
5 B G, ALT  AST  TBA B BTl UL 3
g1 A S I8 Ar . T HA VLN, PC- 1T 1
Col-1V 2 JC B PEAL HF (9 4 Fh £ MG fn &9,
ENTENE RN EEE DN Ol AN g ik 3
W IR 0 DX AT K 0 I R £F 4 336 A BF 2 R A2 4t
JH 5 DU 35K OF- 3 Tt B2 2R KRR HF B 1) i )
37 ,DOP T i )5, K BB I 219 BB 5 F AR
8 114 A3, R BN V8 1 ) 8 B £F U 3K OF- ¥
It T B, 2 W] DOP A LA ¥t 38 CCLE = 19 45t 4, ik
%K BUHF R

Notch {5 53 & — A @ E RSP ER, B 5
VI 2 28 A i 2 B AR A OCHK , 1 HF i £F 4 4k 5 &F
Y05 TE T HE B8 it #2 opoal 5 K N £
AN TR 26 1Y 1 240 M, L5 Al {5 5 38 % = 8] A7 AR % )
FIA H AR TGF-B1E R HF By &5 8 37 7+,
X HSCs I 1 fb &2 275 S 4 Y O 2 300 /1 B
i HSCs, 5 3 Notch {5 5 i #% A1 3¢ K F Notchl .
Jagged! il Hes1 A4 = 7K - & 15, H Notchl & [
FERY fili PR 25 i v ) 2 1 26 35 B B8 4 5 Noteh {5
53 R L K Jagged ] mRNA F1EE [ 2% 3k K F 78 it
LT YL bR A TR 35 SR R 5 3 B
Notch 3 [ 19 & 7 78 44 4 Ah & 44 58 K (9 Bt HF 1
F. DOP 1 Sy —Fh B AT 8 4% I 46 493 1% 2k B 1 fih
3% M A3, #E CCLIF 3 1 R B HF A8 e 410 il
LPS/TLR4/NF-«B {5 5 i i 1Y ¥ 1% , 9 /> TGF-B Al
Jib 988 IR BE IR F - 1) 238, DL i 3 PR AR a-SMA Al
T i J 2K 19 26 38 0k i Bl HF >, 53 41 DOP i
7] B8 38 1 T 8 Notch1/Hes1 15 53 1% 3k & 45§ i fii
/N BRI £F 484k i 1 Y . ASBIESE o CCL 5 5 1) HF
K B 4 21 o -SMA | Notchl . Jaggedl il Hesl
mRNAs } 85 [ &£ AW 2 10 DOP + il 5 ,DOP
T i 240 a -SMA K Notchl {5 5 i #& A % A T 1
mRNAs fl & (4 #i5¥ F B, H DOP & 7l & 41 F B
B0 & 3, #2758 DOP A B 4 T I Notch1/Jagged1/
Hes1 {5 %5 i [ ok &£ HT HF/EH .

ARFI 2 — Ff i i 0 i SWV G A ik 21 20l 52 i
AT VPG A A= ACPE 7 %, v] 1 DX 0 Sl T 1 g
JTFIF % (NASH) A HE NASH K i, 3 %F NASH K fi
() HE R B2 04T 40 120 YMOJZ SR 3 000 HF ™ 5
T B2 8y de KB AR 6 IRk SR % b, ARFIAG

. 76 .

IEAH G, H % Z )R A OC M B 3 R T HA (LN,
PC-1I .Col-IV 5 CP ¥4 Z [0l A A SEHEDY . 55 A A
58 % B, T I 6 BE L (LSM) 5 A [) 72 & HF K BUIF
A2 b B D L ) T R LA R A R R A Y AR
WFgE K EFBER YM 7€ HF B 2 2 515, DOP T il
J& . YM 53T R, B 5 2R 1935 M Notehl Jagged]1 .
Hes1 Fll a-SMA 2 [ 35 UOIE A OC, R YM 5 HF 2
JER YA G, 5 22 W48 bR B G 0 H 7] BE LA HF 12 W
IS 25 W 1 A 8P A vk

Zi I ,DOP HAY R A4F iy 4t HF MR, % K BU
JIE 41 2O 2] AR 40 4 0, AR I PLE AT RE 5 T A
Notch1/Jagged1/Hesl 5 & # M A % . YM o] T
DOP #t HF T2 B F¥7 R PEA o ASBIF 5% 16 74 9 S 56
H ) AL B Uk 1 DOP AJ fEiE #F T 15 Notchl/Jaggedl/
Hes1 {55 5 1 1% 5k & 4550 HF 8916 1, R S 5 16 14K 4
SE 5 st DOP 4t HF AR AL T IR AR E .
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