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ABSTRACT Objective: To observe the inhibition of pancreatic cancer cell line BxPC-3 xenografts in nude mice by phenolic alka-
loids from Menisphermum dauricum (PAMD), and to influence the key molecules of membrane receptor Ptchl, and coupled receptor
Smo, and protein expression in hedgehog signaling pathway in nude mice. Besides, their mechanism of action was explored. Methods:
Six nude mice were selected randomly as blank control group among thirty nude mice. The other 24 nude mice were inoculated with hu-
man pancreatic cancer cell line BXPC-3 for 24 hours. They were randomly divided into 4 groups: model group, 5-fluorouracil (5-FU)
group, PAMD high and low dose groups, 6 in each group. After 3 weeks of continuous administration, the tumor tissues were taken out
for tumor inhibition rate calculation. Immunohistochemistry (IHC), real-time quantitative PCR and Western blot were used to detect the
expression of Ptchl and Smo genes in nude mice. Results: 1. Tumor inhibition rate: PAMD low, high dose group and 5-FU group com-
pared with the model group, had different degrees of inhibition on pancreatic cancer xenografts in nude mice, the tumor inhibition rates
were 36.14%, 55.88% and 30.88 %, respectively, the difference was statistically significant (P<0.05). Among them, the high-dose PAMD
group had the best effect, and the difference was statistically significant(P<0.01). 2. Immunohistochemistry: Compared with the treatment
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group, the expression of Ptchl and Smo protein in the model group was high, while the expression of Ptchl protein and Smo protein in
each treatment group were down-regulated in different degrees, the difference was statistically significant (P<0.05); The Ptchl and Smo
proteins in the same group had the same expression trend. The expression of Ptch1 and Smo protein in the high dose group of PAMD was
the most obvious, and the difference was statistically significant (P<0.01). 3. Real-time quantitative PCR: Compared with the model
group, the relative expression of Ptch1 protein in PAMD low and high dose groups decreased to different degrees, the difference was sta-
tistically significant (P<0.01); while the expression of Smo protein decreased but not obvious. The difference was statistically significant
(P<0.05). The expression of PAMD high dose group was the most obvious, and the difference was statistically significant (P<0.01). 4. West-
ern blot results are consistent with the above trends. Conclusion: PAMD can induce the apoptosis of tumor cells by reducing the content
of Ptchl and Smo in the hedgehog signaling pathway, thereby inhibiting the growth of BxPC-3 xenografts in nude mice and delaying the
development of pancreatic cancer.
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IR AY , A PLOERRE PO WU R Rk 4 47
PPAEVE R AR RAT 2 BT 5T R I U 5 I M B AT AR A 1t
JI e A P o A S i MO i R 55 TP T J it 8 &t Pk Bx-
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1.4 hiEEIE ST

1.4.1 BITFREREE BxPC-3 IREBEMER Itk
BxPC-3 R E 37°Cok il @/l fb (1min 22 P4 ),2000 rpm,
10 min B0, FFHTRAAR - SRJE 10 £57K¥4 1) RPMI1640 5% 4>
BT B0 S5 B ARBAR A T ok 1 Wk, 2 e A e s 35
SRR M RE 2 )5 TR S B SR e ) R A 20 e Ak
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1x 10°4>), FE3ERD 7-10 KI5, & IMAERR B4 MR K T L 9 s
S IR AL, I BLBEZE B R R T K. BRas
TR, oA A5 20 ¥4 L R E A TR bk

142 SES%E RS AXTIRA LS, B AR BIRCE RT4
il 0.2 mL BxPC-3 4fig, B2l 24 /Na I 24 HARRBENL >
4 L5 2 . BRI R SRR A BER K T S 5 5-FU 41, 18 i
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B FIR IO ER B e, BRI 1 2T 4 R RSB 20
2, A 10%00 TP A R SO PRI [ 2 24 b TRCEE 3BT RAF-
ARBURE A E

1.4.4 $54RHET R 3 2



. 2044 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.11 JUN.2020
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IR A AR ehse e R 5 — RSN 3%
H,O, FHWT N I 1y A Ak B , PBS P 3 ¥R, 3 min/ ¥ #1]
UL AT P HE. DBA W5, 7R R G4 Smin
RSB EE LK AR IEE o AR BUAR eSS & R, 23
G 8 52 5 WU B L B A e S IO iR BE e 27 W e B WL
Ptchl Smo £ 125 FIPERURL I R IRTH L, T 400% B A,
1.4.6 Real—time PCR &  F JG#k [ Trizol 127 £xi5 W $2 M
AL RNA, FEARSE B RNA BEFT S 5% 5 il cDNA, I35 i 31T
Real-time PCR 43#7 .
1.4.7 Western blot i&  STXTH BRI 20 ZL0EAT SR P

2N, A 1.5 mL EP &+, 12000 rpm, 55,0 5 min, Xf |2
TR TR, HR A BCA E BRI R | i2 R0 T
BEAWE ., RS IRHT SDS-PAGE HLUKIALS , SR 57
JIEE B0, R TP PN E L RS B RE R
1.5 SEitEaHh

B ARE A A4 IE S50 AR RNy 2255507 , B oA
& Spss19.0 for Windows 45 i 414 #E 47 - A AL, LY
B FRfEE (e 5)FR, B P<0.05 BE S5 X P<0.01 H
AiENER,

2 R

2.1 PAMD 3t BxPC-3 farfE#R FRIEH LR I 220

SLYGEE R PAMD AIL | = AR 5-FU 4 S84
A, % IR R g AR BRRS AR 1 A TR R B M i VR L e e o
WK 36.14% .55.88%F1 30.88%, BA Giit2#E X (P<0.05), H
Ll PAMD =il s AIRTTRCR R A, 2R AR E NS
BN(P<0.01), 131,

% 1 PAMD 34 ABEBR%E BxPC-3 #R BRI I SRI0 25 R (xt 5,n=6)

Table 1 Results of anti-tumor effect of PAMD on human pancreatic cancer BXPC-3 in nude mice (xt s, n=6)

Groups Dose(mg-kg')

Tumor weight(g) Tumor inhibition rate (%)

Blank control group Equal volume

Model group Equal volume
5-FUgroup 20.00
PAMD Low dose group 10.00
PAMD High dose group 20.00

0.00+ 0.00 --

0.4000+ 0.0528 --

0.2765% 0.0479* 30.88
0.2555+ 0.1223* 36.14
0.1765% 0.0588** 55.88

Note: The tumor weight is compared with the model group: * P<0.05; ** P<0.01.

2.2 PAMD 3¢ BxPC-3 & RIELHLA Ptchl RiZHISZ NN
SIS I, R T 4 SR A B, Peh] OERIA R
[RIFRFE AR, 27 BA 5% X (P<0.05);{H PAMD & ik

Fl 2l SR H, Peehl B9R36A B B TR, 22 24 W
SR (P<0.01), WFE2 K 1,

% 2 PAMD Xt BxPC-3 2 RIEZA L Pichl Smo FIXEIZM(xt 5,n=6)
Table 2 Effect of PAMD on Ptchl and Smo expression in BxPC-3 nude mice (xt s, n=6)

Groups Dose(mg-kg') 10D value(Ptchl) 10D value(Smo)
Model group Equal volume 301297.54+ 19296.82 366647.80+ 41410.54
5-FU group 20.00 277324.38%+ 21564.48" 289124.66+ 34437.22**
PAMD low dose group 10.00 126395.30+ 14260.28* ** 162763.17+ 26106.22* *
PAMD high dose group 20.00 148029.71% 19539.00* ** 139199.43+ 30414.99* **

Note: Compared with the model group: * P<0.05, * * P<0.01; compared with 5-FU group: * P<0.05,* P<0.01.

2.3 PAMD 3t BxPC-3 i #R FRIEH LR Smo RIZHIFM
St Hedss , PAMD JRY72H Smo AN IR, 27
BEEAGIE X (P<0.01),5 5-FU 4] H.4 , PAMD {5
2 Smo FIRFEAL, BA W42 L (P<0.05) ,PAMD &
I Smo FhZEF R, HA W B EMF T2 X (P<0.01),
L2 E 2,
2.4 PAMD 3t A\ fEBR%E BxPC-3 R R 158 Ptchl EARIEH
EEEENN
BT L5 UL 3(GAPDH Sy H iR -3- BRI AU,

YENAREE ), o PAMD & AR &4 & 5-FU 411 Ptchl
H AR SR AR, A AR RE R %

SE AT AL v Prehl K 1119 2R A G, T PAMD JR
JPAUR 5-FU 4152 FRAE, Ptehl 2R AN 283kt A R [l FE Ji
HIRAS, Z R AR B E ST L (P<0.01); 5 5-FU 4 It
8 ,PAMD {I{71) it 40 Ptehl R FRIBEAL, ZRA B ENSET
27 X (P<0.05),PAMD 5 5| 3 41 Ptchl 3k 1{IK, 22 5 4 e ik
FRIGTE L (P<<0.01) ;1] PAMD &5 i S50 A0 Hh g
Ptchl K 126522 5 HAT W& SETH# = L (P <0.05), W3 3,



DREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.11 JUN.2020

- 2045 -

5-Fu group (x400)

e

a.mf

3 : - p
Model group ( x400) 5-FU group (x400)

PAMD high dose group (x400)
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1 PAMD 3t BxPC-3 #FRIE4H L Pichl EHRIRIX
Fig. 1 Expression of Ptchl protein in BxPC-3 nude mouse tumor tissue by PAMD

PAMD low dose group ( x400) PAMD high dose group (x400)

[ 2 PAMD 3t BxPC-3 fafE#RER/BLA LR Smo FiZHIFNG
Fig.2 Effect of PAMD on the expression of Smo in BxPC-3 tumor-bearing nude mice

M Y

3 GAPDH #0 Ptchl EHRIE
Fig.3 Expression of GAPDH and PTCH1
i :MYDG £ AR RAEERITER A, 5-FU 4. PAMD {RFIEH.PAMD 5
FIEH,

Note: MYDG stands for model group, 5-FU group, PAMD low dose group,

PAMD high dose group.

D G

GAPDH 146KDa

Ptchl 160KDa

2.5 PAMD 3t A\ BB 5% BxPC-3 R B HEE Smo B A RIiL MW
T EESH

FEPESIT: WL 4(GAPDH Sy HIMER -3- BERR I =BG, /50
FRER ), BEAIZ] Smo B 5k W3 THE , 10 PAMD JRY74H
SRR L5, Smo BRI FRIAN [FIRRBE Y T I

FERSHT AR Smo IR FIAFH IS, 1T PAMD 4534
J74 Smo FAMFRE R S LB AIEIL, ZREA5
2R Y(P<0.05), Hrp ) PAMD & | 4 Fk RO By, AR
W E ST X (P<0.01), W3 3.

% 3 PAMD ¥ &R BxPC-3 #R R B Ptchl, Smo B REHM(xt 5,06)

Table 3 Effect of PAMD on Ptchl and Smo protein expression in pancreatic cancer BxPC-3 xenografts in nude mice (xt s, n=6)

Ptch1Relative expression Smo Relative expression

Groups dose(mg-kg')
10DPtch1/IODGAPDH 10DSmo/IODGAPDH
Model group - 1.3761% 0.0995 0.8241% 0.0159
5-FU group 20.00 0.9900+ 0.0392** 0.5725% 0.1063
PAMD low dose group 10.00 0.8257+ 0.0682** * 0.5971% 0.0715*
PAMD high dose group 20.00 0.6029% 0.1127***° 0.4952+ 0.0606* *

Note: Compared with the model group: * P<0.05, * * P<0.01; compared with 5-FU group: * P<0.05, * P<0.01; PAMD high dose group compared with low

dose group, * P<0.05.

M Y D G

— — - —
e S
& 4 GAPDH #1 Smo EHXKIA
Fig.4 Expression of GAPDH and smo
E:MYDG SR FRAERIXTHRZH , 5-FU 4. PAMD {EFIE4 .PAMD 5§
FIE8

Note: MYDG stands for model group, 5-FU group, PAMD low dose group,
PAMD high dose group

GAPDH 146KDa

86KDa

Smo

2.6 PAMD 3t BxPC-3 #f iR #E 2H 41 Ptchl mRNA,Smo mRNA

E Sy EA

PAMD £-&77 21 PtchlmRNA [ 3k HHRIRIZ [hEK, 1
B BEAL, 225 HAW B EMS 22 L (P<0.01); H+H PAMD
FEAI A5 PAMD R 4t s, 22 5 B G242 L (P<0.
05), #&/1 :PAMD = i 4R 7 AR il . PAMD BT 415
5-FU 414 Lb 58, PtchlmRNA FARRAIC, 255 HA W B E M5
HHEE X (P<0.01), WL 4.

SCI KR R PAMD 453497 41 Smo mRNA () 34 545
RUZH A, 25 A e i I BEi 22 8 L (P<0.01); Hvh PAMD
B AR A Fe A, L) PAMD & B IR P SO e, 2 55
BA G2 L (P<0.05) ;5 5-FU 41 He# , PAMD {4 21
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SmomRNA HHFREK, 2257 BA WE G2 L (P<0.05),
1M PAMD w7l i 21 8 Rk Wi, 225 BTl i 38 i e i

HEX(P<0.01), WS,

% 4 PAMD Xt BxPC-3 75/ #2 fJ& Ptchl mRNA FRiAHIFM(x 5,n=6)
Table 4 Effect of PAMD on Ptchl mRNA expression in BxPC-3 tumor-bearing nude mice (xt s, n=6)

Groups A CT A s CT Ptchl mRNA 2+ <"
Model group 0.93+ 0.33 -0.00% 0.33 1.0196% 0.2118
5-FU group 1.09+ 0.47 0.16+ 0.47 0.9274% 0.2641
PAMD low dose group 3.75+ 0.61 2.83+ 0.61 0.1504+ 0.0564* **
PAMD high dose group 4.90+ 0.25 3.98+ 0.25 0.0644+ 0.0118***°

Note: Compared with the model group: * * P<0.01; compared with 5-FU group:* P<0.01; PAMD high-dose group compared with low-dose group;’ P <0.05.

% 5 PAMD 3§ BxPC-3 farf&E#R FRJ& Smo mRNA Rix

HEME(xt 5,n=6)

Table 5 Effect of PAMD on Smo mRNA expression in BxPC-3 tumor-bearing nude mice (xt s, n=6)

Groups A CT A s CT Smo mRNA expression 2* * <
Model group 477+ 0.23 -0.00% 0.23 1.0101% 0.1550
5-FU group 5.04% 0.71 0.27+ 0.71 0.9022+ 0.3696
PAMD low dose group 6.70+ 0.44 1.93+ 0.44 0.2725% 0.0877* * %
PAMD high dose group 8.04% 0.27 3.27+ 0.27 0.1055% 0.0213*** ¢

Note: Compared with the model group: * * P<0.01; compared with 5-FU group: » P<0.05, * P<0.01; PAMD high-dose group compared with low-dose

group, ¢ P<0.05.

3 it

Hedgehog(Hh ) {5538 e LR AE AL Hh 2 SRR 1258 %
XTAMLRNG % & AT A e D BE 4R 45y A EZEER. B
B—ER T E Sl , FEAA Hh IAEH 2
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5N kA R A G, S 5 IME 3s5E 554k, IF H 55k
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YR RRAE AR SR BB A 1, P B 1 A N 455 30FT 2 -4
A G P, AE AT R, Preh 7748 PR R IE R .
Ptchl F1 Ptch 2059 BT 73%H9ABLEE , I HL 7 55 15 45 44 5,
L EAWETDIEE: 5 Shh FLiALs & A6 Smo & H W4 1
Hh {558 P2kt fa i, Ptech B Z5 AR R 12 Y HE
5 H B R BT RE M Pteh S0 3L R HH BRI RR L5278 ek DL K
AL SR I LT, B RT RE0E Hh {5538 B, W0 g & A=, i
AR EH . ME A ERARE X Smo e RHAMEIE , thit
Hh 38 F§ 8% 5 5 0% , Smo 2K sl T Wiy % 5 K+ Gli 47
TS, TS | Hh 38 [ I8 R0 15 R s & 2

B5 2 1 Smo(Smoothened protein ) NI &4 7 Ik
PERESE R B 1, 1024 NSRRI, 1E M B o A7
T Hh 5, FERGS & T E bRy 21E
U, Smo B A FEEIHE AP Shh 55 A5 X HLEE A

FORAE, IR TEOCT , 24 Hh SRR, A Smo AYTE
W2l Pech FMHf] , ITTAEHC XS R WA HE 7 Gli BOIEAIRES
BEATHE . 24 Ptehl SIS, Smo iR AT LIE B Hh 5 S8 B F il
I3 B , PR Z S T E A A P e

ARG 3 e 20 A R 40 M Bk BXPC-3 R BB AE
J Ptchl Smo PN I FRIB AL Soe 2 AN 45 R i
A A g 4 B v b A B (0 Al (0 R 2 (0 g BH 20
JiL, A VA YT SRR LT, PR AR 1 1 3R R LA A
[FIFERE Y9 R [, Horp PAMD w5 R B 45 BRI A LA, 22
SHEAW R EAGIFE X (P<0.01), Hit#R PAMD X Hh
55 1% il B ELA IR T, X228 B OGS i AR 1 3Rk 7 AR
TV PR g i A R S35 0k, 7 A= R noFE ]
@i Real-time PCR 741 Western blot 461 PAMD X Hedge-
hog {5538 A DCHE R IR 2 0 , 45 5 /R - 72 PAMD & 1%
F SRR 2 L 4L, Ptehl 5 Smo P 8 R kK E A R
[ B (Y PR AR B 2 55 B 1, PAMD 5 2 IR B, 255
AW E G L (P<0.01). 1] PAMD & R &4 5
5-FU 4UAH S, Horh PAMD G575 i 2H 75 mRNA FIEE 179 K35
AKOF T, 25 5 B B G2 2 L (P<0.01), 1] T
PAMD S P e 240 B 1) £ 4 7= A ) St Rkl VR i L RT Rg
ST ] Hh {5558 % rh OCEE R BT Ptehl  Smo 25 193 7,
et — AL BELIBT (5 536 % 1) A0 N A5 36 45 B, o IR BRUK P 534
PAMD ] LIFEAIE PtchmRNA  SmomRNA %5 11, 7 5/ 41 i
BT, DT e A A AE A S8, R BT ImE v

AR S FT 4G IR : PAMD X [ A 41 i ik BxPC-3 #
AR HAMHIER, v LA/ Pehl H1 Smo & HK A, #2
7 Wit 5 5 P PR T 7 IR R A — S IR TR o
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