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9 e NI T7 M A R 43 X6 B SR T 20 AR BRSO
Notch/Jagged1 15 7 il i 1 52 Ml

R4k, RARART, MR, FRT
(1. EHEPEHRF WELLER, L& 200032; 2. LHEFPESZ XS AL A%, LiF 200120;
3. LIEPES R WEBRAER, LEiE 200120)

[(FZE] B WG R IE J7 (ZMYL) K HA B 53 (PAW U ) X BI85 T 40 R L RS AR 19 A 40 i 4 P B ) i v 2
#1 Notch 55 3 & (Notch ) /Notch 5 5 FL & 1 (Jagged 1) {5 538 8% A9 52 W0 . F5 3K < JC ML T B 77 1 7 O 500 1 20 R, 4 7 O S T
20 B AR RURE AR BT, oy A B G G MR 7 4L (ZMYL, 36 g-kg') , A AL 4L o 41 (PAWU, 5.8 g-kg') , T 41 41 (DDP,
2.5 mg-kg"), AR A AA 4141 (PAWU, 5. 8 g-kg'+DDP,2. 5 mg-kg') . JEINIEM)E i B 42521 d. WA G imig 7 K
A7 8% 20 G % R BRUJRE Y R A 5 O R 3R - AT (HE ) M €6 U8 52 b U8 200 M 1) 01 25 A8 Ak 5 S 8 A Ak L S e O i R A i A X R B
(Real-time PCR ) 46 I fift 982 41 21 v Noteh 155 52 14 1(Notch1) , Notch {5 S B {4 1 (Jaggedl) , & R 43 ZLH1 SE 14 4 F 1 (Hes1) & [ Fl
mRNA W RIEKTF. ER: A HAARU R T BAER AR EAMEEN, ZMYL 4 ,PAWU 41, DDP 41, PAWU+DDP 4]
P9 28530 R 35.91%,32. 94%,57. 65%,69. 05% , SGATHI AL Lh 4, ZMYL 41 ,PAWU 41, DDP 41 , PAWU+DDP 41 J & Bl 12 & AT
(P<0.05),5 PAWU 21 L%, PAWU+DDP 4198 5 W i AR (P<0. 05) ; fo e 2 Ak 4% SR e W, SR R 4] [, ZM YL 4, PAWU 4,
DDP 4 ,PAWU+DDP 2 Notchl, Jagged £ [ BHPE 58 34 B )k /b (P<0. 05) ,ZMYL 41 ,DDP #4{ , PAWU+DDP 4 Hes1 & (1 [H P
235 B 5 92 (P<0. 05) ; 55 PAWU+DDP 41 %%, ZMYL 41, PAWU 41, DDP 4 Notchl, Jaggedl, Hes1 % [ B ¥ e ik B b |-
(P<0.05) ;Real-time PCR 45 -2 B, SRR 48, ZMYL 41, PAWU 41, DDP 41 , PAWU+DDP 41 Notch] mRNA 7% ik 3 B iy,
/X (P<0.05),ZMYL 41 ,PAWU 20 , PAWU+DDP 41 Y Jaggedl , Hes] mRNA % ik F W] iy 4> (P<0. 05) , 55 DDP 41 [L &% , PAWU+
DDP 4] Notchl, Jaggedl, Hes] mRNA # ik Z B {8 /> (P<0.05) . 4518 « 3 T W08 Jr K A5 2 4L 43 nl LA 30 i o9 35 9 1 40 i R
RS M IR 0 AR G, A R A 5 AR e A 1 A I 0 B [ 38 FE T, R AL D BT B 5 40 ) Noteh/Jagged] {5 5 8 B 1 U T
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[Abstract] Objective: To observe the effect of Zengmian Yiliu (ZMYL) formula and its effective

components (PAWU) on the growth inhibition of ovarian cancer stem cell transplanted tumor in nude mice and
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the Notch signal receptor (Notch) / Notch signal ligand 1 (Jaggedl) signal pathway in tumor tissue. Method:
Ovarian cancer stem cells were cultured in serum-free suspension to establish the transplanted tumor model of
ovarian cancer stem cells in nude mice, and then divided into model group, ZMYL group (36 g-kg'), PAWU
group (5.8 g-kg') , cisplatin (DDP) group (2.5 g-kg') , and PAWU (5.8 g-kg') + DDP group
(2.5 mg-kg"). After successful modeling, the drugs were given by gavage for 21 days. To observe the effect of
Zengmian Yiliu decoction and its effective components on tumor weight in nude mice, the morphological
changes of tumor cells were observed under light microscope, immunohistochemistry and real-time fluorescence
quantitative polymerase chain reaction(Real-time PCR)were used to detect the expressions of Notch 1, Jaggedl,
Hairy and enhancer of split 1 (Hesl) protein and mRNA in tumor tissues. Result: The tumor inhibition rates of
ZMYL, PAWU, DDP and combination groups were 35.91%, 32.94%, 57.65% and 69. 05%, respectively.
Compared with the model group, the tumor weight of ZMYL group, PAWU group, DDP group and combination
groups decreased significantly (P<0.05). Compared with PAWU group, the tumor weight of combination
groups decreased significantly (P<0.05). Immunohistochemistry showed that compared with the model group,
the positive expressions of Notchl, Jaggedl in ZMYL group, PAWU group, DDP group and combination
groups were down-regulated (P<0.05) , and the positive expressions of Hesl in ZMYL group, DDP group and
combination groups were down-regulated (P<0.05). Compared with combination groups, the positive
expressions of Notchl, Jaggedl and Hesl in ZMYL group, PAWU group, DDP group were up-regulated ( P<
0.05). Real time PCR showed that compared with the model group, the expressions of Notchl mRNA in ZMYL
group, PAWU group, DDP group and combination groups decreased significantly (P<0.05). Compared with
model group, the expressions of Jaggedl and Hesl mRNA in ZMYL group, PAWU group and combination
groups decreased significantly (P<0.05). Compared with DDP group, the expressions of Notchl, Jaggedl and
Hesl mRNA in combination groups decreased significantly (P<0.05). Conclusion: The growth of ovarian
cancer stem cells transplanted in nude mice can be inhibited by Zengmian Yiliu formula and its effective
components. The effective components have a significant synergistic effect in the combination with cisplatin. Its
mechanism is correlated to the inhibition of Notch/Jagged] signaling pathway activation.
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Notch/Jaggedl

Zengmian Yiliu formula; effective components; nude mice; ovarian cancer stem cells;
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IR M 0 M P X, 3 T 55 40 A A P R A
UM A R 1E B S R 40 s A

e TR 1 e 96 4 L D R R 58 A B R A
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TG IT IR S I R AL R AR R A A
 fR RO A 21 5 T RS 1R 72 (UPLC-MS) X 3 fo
TR 7 B A A0S PR 4y (PAWU) AT 25 1, B RS
LSRRI AT T e, SR E R
MR, T 1 G 4098y R e IR
FE A B 5% 8 HIF 55 AE S 2 w] L AE {41400 i B S 98 T
21 if 14 A, BEL i B9 SR T A0 MR F G~G L i
OIS S5 95 T 240 MU T 5 (] s A8 R A0 ik 9 T 4 ML A A
KAz 720 0110, A B 5 UL 2o Sy AR R R SR T
2 i B AR A WL 58 3 S 3R T S 4 R A R Gy
XTI 598 167 968 4 B PN SR A D A DN 9 Ak 4 41
Notch/Jaggedl {5 5 i ¥ Notchl, Jaggedl, Hesl
mRNA , 8 [ AHXF 3R 3K, B8 581G G 4098 75 e 0P S0
B A FH B 5 ML, o T 2R AR 5 e 2R e i 97 245 )
P {1 S A A
1 &8
1.1 sh¥ K 4nffatk 6 J& i SPF ¢ ¥ BALB/c #
B 25 W IR T 18~20 g, T L1307 36 5e S 0 sh
IR FALA A . AMIUES SCXK(Y7)2017-0005, 4]
T B EZ R S Y O (SPF) . AR
S5 B AR AT b R 2 K A S Bl A R A B
Z & E S5 PZSHUTCM 190322013, A
BN 5 9 SKOV3 2 it , i BB I v A i B 2 B 4
1.2 25950 Mg or i B i gy R
e kAR Bt 2 b AR AR R L R AT 2
O EES R LwE AR S 5k
B21403, B20564, B21148, B20489, 4ii J& 14 >98%) ;
RS R TAEY TREOEE) BRMARA
Al LS A501427-0250], MGG 7 i 15 g,
W12 g ML F 9 g, ERGE12g, NHAM 128, H
A9 g, KA 9 g, JEMMI ¢ G M, A2hh Lifgrp
B 24 K2 B I e A B B v 24 s B ARE L 2 BT i AR
PR 25 500 B i O R 2 AT 2 0 S B O E .
BOK RLF G e 78 RAHR 4 2.4 g-mL" A= 25 4,
4 °CLRAF# M o AR B RE R R, i W
HATEG T DUEEER 4 24 50 B 4 i A S 0 0 R R
FHA Ay R BB R 60 g+ L, BE ¥ 147.4 gL, A
2547 97.7 g+ L, I K5 % 80.6 gL', 43857 g- L',
PL0.5% ¥ H 5L 2F 4 25 N L B TR B L 4 cC IR A7 4
Ao WSS (& WA A RS AL S
8J025A89) ; McCoy’ s 5A Medium, Ji 4 IfiL 35 ( 3£ &
Gibco 23w , #t 5 73 % 4 16600082, 10100147) ; fi
Notchl,Jaggedl, Hesl $L {4 (£ H CST A A, it 5 43
. 48 .

%A 3608S, 70109S, 11988S) ; 4, 71 A K -fJH 4L
(HE) A & (8 = REY A AL S 405 A0208,
C0105) ;4% Z RW B ( LR AW A A S
USBO15) ; #9220 Ak 35 & (g 5t A= 9 o ) L it
5 1001-1-1) ; trizol ( 3% [ Invitrogen /A @ , it &
15596026 ) ; i % 5%, 52 2¢O 1t R A il 4 =X R
(Real-time PCR) & 7] & ( H 78 TaKaRa 2\ A , it 5 53
% RRO37A,RR420A) . PCR 51 ¥ )7 %1 iy 2k T2
P TR R ) R A BR A A A, W3 1.

*1 397

Table 1 Primer sequences

51 F3(5'-3") )

188 | CGTTGATTAAGTCCCTGCCCTT 137
T TCAAGTTCGACCGTCTTCTCAG

Notchl ¥ GAGGCGTGGCAGACTATGC 140
T CTTGTACTCCGTCAGCGTGA

Jaggedl  Iiif GTCCATGCAGAACGTGAACG 136
T GCGGGACTGATACTCCTTGA

Hesl [ CCTGTCATCCCCGTCTACAC 98

Fif CACATGGAGTCCGCCGTAA

1.3 Y %% YZB/USA1802-2009 % CO, & i 15 5%
6 (35 [ Thermo 24 ] ) ; 5424R B i AR iR 5 20 0
ML (75 & Eppendorf /A ] ) ; Synergy HIMF B fiff £ %
(25 [ Bio-Tek 22 A ) ; Ti-E %0 {5 & %% 3¢ W68 ( A A
Nikon A &) ) ; Tissuelyser % 22+ i 20 SV B (L1
#{5 /A ) ; ProFlex PCR B 3L R ¥ 34 1 , AB17500 %!
S H 98 i PCRAY (3€ [ Life Teconology /A Al ) .
2 Ak

2.1 DR TAMMBREREEE S0k
[10-11 148 34 (4 5 25 R A5 B 4 35 B 55 98 SKOV3 41l
A= K RN AT B T A Bk A B R0 K e

2.2 FYEOP S AR SRR AL SKOV3 & VE T
0 it 3R S B AL, 4 °C L, 1 500 remin™ 5.0 4 min, B2
8 2% vh (PBS) PE ¥ 2 WK, BC il B %5 B 5%10°/mL
1) 200 B, AR 2 = Bh W) s, A Bh ) S 58 T T
BAERZR T LA R0 AT MRS B2 42 b 4
LAWK 0.2 mL; 137 3% B¢ Jay 8 3 S B 2 B¢ e s L 4 BT
Sk e 5% 7 1) A

2.3 AR WA S R R T SPF A EE T I
IR AT AN R T RS AR AR IR S mm B, L) T
U1 S0 T 0 B R T RS A R AT R R R B
BLAr AR ZH 38 S 409 7 20 (ZMLY ), A B0 43 41
(PAWU) , JIii 44 4 (DDP) , 43 % 41 4 B 4 i 40 41
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(PAWU+DDP) , #2415 H . s H - R 4525, 4
24y 7] 4 RN BRI 2% 1w BT B AR AN R ik
BERUZH 25 T AR PR K IS WHE ' (ig), 0.3 mL/K , 1K/
d; ZMYL 41 45 7 34 S 0 98 Ty We 46 Wi, 36 g- kg, ig,
1 R/d; PAWU 4 25 7 A3 3024 43 Bl il W, 5.8 g- kg,
ig, 1% /d; DDP 41 45 T VRIS i 18 5t (ip) . 2.5 mg-kg',
i H 45 25 1K 5 Bk A 4l [6] i 45 7 PAWU A1 DDP,
PAWU # H 5.8 g-kg', 1 ¥/d #l DDP i i 1 45
2.5mg-kg' B H 1k, Z2yrtE k3 JH .

2.4 PFEMER LB BR WL S AR RS
iR G SIS B SRR — s . S
YRS BRI I S0 HE B A BT A B B IO I Bk
U ot &, THAE AR 3 5 R e = (R Y 2 OF- 2498 T
H— AT ALV X R )/ B A 7 3 R A <
100%.

2.5 HE @ WM ALZULE BRIk &
T 4% Z I B RV W 1L L Bl B K L R AT
K 35 RS S UEAT A AL A B 4 pum JE
VIR 347 HE Yo B F Y ) i 76 200 15 8 s
WL iR 2 2L, B 4 V) B Pk S A AR BT 4
A7

2.6 4 ALK Notchl, Jaggedl, Hesl & [ A9
Fik AU AL 2K 3%H,0, E iR BEE , LG
W P e G A T O 3 P 5 B DR O VB R, 5%~
10% 1F & 111 2 1L 7 5 01 3E 0 50 007 50 5 090 25 1l v
% I Notchl (# B % %4 1:400) , Jaggedl, Hesl — 41T
TAE W (H B2 1:200) , 4 °Cad 5 i ) &R bR
B B TAEW  DAB e 8, 7R R K G Y | B
K, PR B R g . LA PBS AR B — B A
BF 1 % B, 6 B T U 5% e e A1 Ak U0 B M Gk 1
. Notchl,Jaggedl, Hesl £ H FHPE R L T A1 MY
ASTRVEB A, Yot (R U A S BB T A b B R DL
& BEPLZEEL 10 B0 BF #1740 1], 32 ] Image J I
O MR T R iR AT R A BT

2.7 Real-time PCR # ] #f i 7 {A& 41 4! Notchl,
Jaggedl,Hesl mRNA Fik KV K 2% 21 1 B 1A
24143 5] ¥ T DEPC 7K 19 4b 33 11 25 .0 A v, W] )
JA trizol 1 mL FIEN B , B304 X FRCE T 3 41
ZUBFEERLIN B %k 60 Hz, 45 s, T 8 5 1T IR IR
WEES . TR 2050 50 W s 4 M I 8 T UK &, B BUR
R B RNA Kl $2 1 RNA R FH A0 o0 ok e i
THIN 2 e B, 5 Sl cDNA L [ 5t )5 Ll cDNA
g B, e A R 51 W) 1 1T PCR B, AR 4% TB
Green™ Premix Ex Tag™ i 7 & i B 13452 4F . PCR %

N2 295 °CHF E 1 min, 95 °CAE 1 55,58 °C &
PE 155,72 °CHEH 30 5,40 MEIH . LA 2228k Hr
2B KA A, LR A 3K

2.8 Siit*Jrik R A SPSS 20.0 St F 47
BAE BT . TR DL Xts o, ZREA R B
% )7 2243 B One-Way ANOVA ¥, Ll P<0.05 1 2% F
BHitE X,

3 &R

3.1 UREE TN E EIE R MR AU R
SKOV3 2 fifg I BE 1% 55 2 d, 78 1L ES 15 35 K vh &
TFHE IR 42~72 h, 40 AT 2R AR T A A AN B 1Y 5
AR . BIFR 3R 7 d, 05 4 R = e BREE b
Jed T 200 L, 00 BRSO L R AR WL 1, [R] B A
SE SKOV 3 B 7 1 41 R 1 40 b s 3 PF 38 1t

7

A.SKOV3 I I B B 35 s B.SKOV3 Al g B 77 15 3% 1

BEl1 PSR SKOV3 B 40 i B S5 35 55 A U0 B9 T 4B A Bk (18] 2 o
M, <100)

Fig. 1 Enrichment culture of ovarian cancer stem cells (invert

microscope, *100)

3.2 XA —MBFI W B ST 40
FOR LR 23 d, BRI TR AT RO AR /N AR
S5, BTAK, RS 3 RS T kAR 6 S 519 A 8 i 5%
K3, Z R RDE &8 4398 14 52 A8 LR AR, 81 B
TR 100% o I8 1A 3 THT 2 JER I 68 8 78, 3 40 9j AR
U R WA (R TSR Kkt . Lkt b, 4
2555 3 KR ZMYL 4138 1~ 1 H fap 98 #1 BR, f i) 7s PR1
BN Y BRI R MIE T, oA £ AR B A7
T o B A s A FR S K I R BB W 98 TR
15 BN B A9 b, Hh PRSP 2 BE L L) DDP 21 8 b d
T

3.3 XA R AR P R 4%
M2yl MR TR AR K E MEER,
ZMYL 4 ,PAWU 41 ,DDP 241 ,PAWU+DDP 4 il J& %
3 9 A 35.91%, 32.94%, 57.65%, 69.05% ., 5 #& Al
A, ZMYL 4, PAWU 4| ,DDP 4{ , PAWU+DDP
H 9% W] R R (P<0.05) . 5 PAWU 4 It % ,
PAWU+DDP 41 J8 i i B & f% 1% (P<0.05) . PAWU
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M ZMYL A W3 25 R R gt 24 5 o 3
J5 B A5 R0 5y HAT IR AE T, 25 A 302 53 5 LA Bk
FRESE 0T L S8 B w5 I A %ok 9 R 9 40 e R R R
i geg g A VR T . LR 2.

3.4 XA AR BB R A SUR B 2R R AR s e
U ZH D98 A B AR R RS R R R Y B L A
e 5T SOM ORI MR A% Ay R L ZMYL A
PAWU 41, DDP 41 nJ W55 3 1 4% 43 240 /0, e (5 5T
WA, NI N AT 25U, T S A0 M U T ek BT
A1 s PAWU+DDP 41 4 Jid i T 48 i i — 20 34 2, 40 iy
A% T 4, OB R HOR 0 IR 58 LR N R 2

F2 HENBARERASNRERBERINBEN N
Table 2 Effect of Zengmian Yiliu formula and its effective
components on tumor weight and tumor inhibition rate in nude

mice

5 FlHE /g kg T (Zxs,n=5)/g I R/%
LAY - 0.44+0.15 -
ZMYL 36 0.28+0.06" 35.91
PAWU 5.8 0.29+0.14" 32.94
DDP 0.0025 0.19£0.11" 57.65
PAWU+DDP 5.8+0.002 5 0.14+0.03'2) 69.05

W SRR AL LA P<0.055 5 PAWU 4 L %5 2 P<0.05,

WM. WK 2,

A B C D E

A FERIZ B ZMYL 4 ;C.PAWU 41 ; D.DDP 4 ; E PAWU 5 DDP 4 ([ 3 [fi] )

B2 #EENEARERAS WERBEEALESZNZM(HE, x200)

Fig.2 Effect of Zengmian Yiliu formula and its effective components on histomorphology of tumor in nude mice(HE, x200)

3.5 X452 # B R 41 21 Notehl, Jaggedl, Hesl
EEFBMEm SR HRE, ZMYL 4 ,PAWU
41 ,DDP 41, PAWU+DDP 4 Notchl,Jagged! % [1 FH
P % 1k B O /D (P<0.05) ; ZMYL 41, DDP 44
PAWU+DDP 2H Hes1 £ 1 FH 74 2 35 B 12 93 /b (P<

Notchl

Jaggedl

Hesl

A B
B3 EEMEARENES T RRBEESR Notchl, Jaggedl , Hes1 T B RIZ R R M (4l ik, =x400)

Fig. 3 Effect of Zengmian Yiliu formula and its effective components on expressions of Notch 1, Jagged1 and Hesl in tumor tissues of nude
mice(THC, x400)
. 50 .
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F3 WEANBARAYAS WRRBEHL Notchl, Jaggedl ,Hes1 EBAR WL E R M (X+s,n=5)

Table 3 Effect of Zengmian Yiliu formula and its effective components on integral absorbance of Notch 1, Jaggedl and Hesl protein in

tumor tissue of nude mice(x+s,n=5)

2151 /g kg! Notchl Jagged] Hesl
AR - 0.395+0.049 0.337+0.014 0.330+0.035
ZMYL 36 0.268+0.028" 0.258+0.037" 0.273+0.025"
PAWU 5.8 0.282+0.016" 0.266+0.020" 0.292+0.028
DDP 0.002 5 0.278+0.024" 0.237+0.029" 0.271£0.032"
PAWU+DDP 5.8+0.002 5 0.186=0.0141234 0.178+0.021'234) 0.165+0.0261234

W SR R D P<0.05; 5 ZMYL 4 48 2 P<0.05; 5 PAWU 4 [ %5 2 P<0.05; 5 DDP 4 He 48 9 P<0.05.

3.6 XF 45 ZH AR U AR 24H 4 Notchl, Jaggedl, Hesl
mRNA £k By m  S5ERA L, ZMYL 4,
PAWU 4 ,DDP 4H ,PAWU+DDP #H /i) Notchl mRNA
F kR W D (P<0.05) 5 5B A L #, ZMYL
20 , PAWU 4 , PAWU+DDP 4 i Jaggedl, Hesl
mRNA 2 5 ] 59 /> (P<0.05) ; 15 DDP 4 L %2,
PAWU+DDP # Notchl, Jaggedl, Hesl mRNA £ ik
R D (P<0.05) ., W#E 4,

T4 HEMNBEARENHED R R EMEKAL Notchl, Jaggedl,

Hesl mRNA R % B &M (x+s,n=5)

Table 4 Effect of Zengmian Yiliu formula and its effective
components on expressions of Notchl, Jaggedl and Hesl mRNA in

tumor tissues of nude mice(x+s,n=5)

25 Notchl Jaggedl Hesl
/g kg!
LT - 1.02+0.25  1.01+0.14  1.05£0.25
ZMYL 36 0.49+0.19"  0.44+0.07' 0.79+0.26
PAWU 5.8 0.59+0.17"  0.59+0.13"  0.56+0.06"
DDP 0.0025  0.65+0.16" 0.80£0.10  0.83+0.07

PAWU+DDP 5.8+0.002 5 0.31+0.06"* 0.52+0.15' 0.39+0.17"?

e SR AR VP<0.05; 5 DDP 41 L5 2 P<0.05; 5 PAWU+
DDP 4] tb# 2 P<0.05.

4 itig

O 5895 R T AL I S A RO W DA R Y
WK, 24 5 JE R, Jm &0 I8 S5 PR TE . R S0
RIGAIT 5 B Z RN E 2 520 3097 Bl 25
IR A R AR T 2 4R O R LI i AR
AR BE AL R BRI AE 2 AL R T A R —
FKHEA B R ER = BRI EE T 25 5
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