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Research advances on effects of sophoridine against tumors

ZHANG Mingfa, SHEN Yaqin
Shanghai Meiyou Pharmaceutical Co. Ltd., Shanghai 201204, China

Abstract: Sophoridine inhibits proliferation in association with dosage on large intestine carcinoma LS174t cells, SW620 cells,
SW480 cells, HCT-116 cells, and gastric carcinoma BGC823 cells, MGC-803 cells, SGC7901 cells, MKN45 cells, MKN28 cells,
and pancreatic cancer capan-1 cells, and hepatoma 97H cells, Bel cells, HepG2 cells, and carcinoma of esophagus EC109 cells, and
esophagogastric junctional adenocarcinoma OE-19 cells, SK-GT2 cells, and leukemia K562 cells, HL-60 cells, and lymphoma U937
cells, and myeloma NS-1 cells, and mammary cancer MCF-7 cells, and ovarian carcinoma PM-2 cells, SKOV3 cells, and cervical
carcinoma HeLa cells, and lung cancer A549 cells, NCI cells, DMS153 cells, and melanoma A375 cells, squamous carcinoma of
tongue TCAS8113 cells, neuroglioma U87 cells, US7TMG cells, and prostatic carcinoma PC3 cells, in vitro. Sophoridine has the effect
in inhibiting transplant growth of SW480 cells, HCT-116 cells, and leukemia L1210 cells, and lung cancer Lewis cells, sarcoma
S180 cells, S, cells, W256 cells, EAC cells in mice or rats. In clinic, sophoridine has been tried to treat for malignant
choriocarcinoma, digestive system tumors, and malignant lymphoma, so it has the potential to develop new anti-tumor drugs.
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5 S S ST A 4R BA 00 2 A iR &R DLCEKE LT
RATENE IR b B A 69T R 60 8 2 08028 P18
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1 BN RGME
1.1 K%

P 5 SR TE B E BRORT T S AT R R B[R]
AH 5 b 30 1] N &5 i Ji e SW620 41 i 38 5t 5 1% 5
TS . Mg B UK FEE 1 g/L I AFE ] 12.24.48 h X}
SW620 41 i 11 M = F 7 Al A 14.7%- 37.1%-
56.0% X HRZH 4 5.0%) , T # 20 1.25 ¢/LAE A 12,
24,48 h X} SW620 41 A (1) I T & 73 7l 4 12.8%
33.5%-46.2% i FE 41 5.6%) » B I W] WL R 52 Bl F
FH 58T 75 2080 1 52 B A D 48 h F) 389 7 24 509 i 94
J& (1C,,) 4 2.8 mmol/L, fff SW620 4 il J&2 2 & 4= 4
EEONRIN P SN R SN R OR A
R T 2% 7 S oA, 48 41 A R B9 RS E G/ G, R S
1. G,/M H40 f B

T A T L 5 AR PR AR ) R O R A ) N
45 o 9 SW480 41 il 3 7 JF 75 2 P8 -, FE FH 48 h 1)
IC,, 5 0.780 g/L, 18 SW480 4 g 2% /INA% [3 45 45 4
Ff JEE L A% AR TR R BT TGRS A% R R L L O AR 4
DNA B fift HBILBS T 25717 ;0.4 /L /E 1 4872 h ({1 4
LR T 293 531 0 28.8%.44.5%:0.8 /L F ] 48.72 h
(VR T2 2840 )N 38.7% 67.5% , {8 240 ffd J 399 3 B4 7
G,/G, S HIF1 G,/M HA4H f 58 b 75 G, R H IR
MV A A I T, A DA A A R i A A R -
«B 0l 8 (1 , (IKK ) 8% & 1k, , 1§ p53-p65-1xB fi#
B, BOEAZ R T -kB(NF-xB) 3 F i Bel-2 ik, BE
P bR A9 1 R A -3 IR A BE-7, 5
FT

EE S R R e 3 5 4k B R 1)
SW480(SW480-EGFP) 1 J8 [ #f F 7% 452 4 J& ip # &
Bl 1525 mg/kg, 5T #% A8 88 A K 10 400 1 26 5 il o
35.9%-62.4% , S EF 73 51108 0.781.0.579 cm’, B
I TR REZH ) 1.149 em’s 835 8433109 0.812.0.476 g,
B AR T 0 B 410 1.267 go 96 BT A ] 0B 5
ZH Jib 980 2 B 1E R 2 R R, T LA R R B Bl R
1 RAZARTE I RIR IR ZE X 35 L R T 40 3 %2
M0 B S 20 B b SWAS0 M MR R Bl 82 4
ip #4521 16.9 mg/kg , th HE 1) SW480 2 fifd 5K 4 I
FEAR SR N A G, 3098 220N 34.07% , 1 RE 410 1) 83 20
2l pS3 RN P R AE KR F IR A .

XS b I SR TE 25 B2 R He A N 45 i HCT-116
Y1 RS FE R R B ip MR E B 7.515.30 mg/kg, IESA

712 d, 25 5 e o AR KA 5 iR 18.40%
26.40%- 36.00%; fit 98 14 A A K 3 I Z 5 0 N
23.36%27.10%- 54.20% , 10 751) £ AH 5 Hh i 34 58 1 N
48 i T, TR AN 19.42%. 21.82%.
24.24% (BB ZH N 1.84%) , i 98 411 it J& 99 b 1 S 9
4 B LU A1 D | 2 A I 2 R B (Eph A 1D 3RA T
25 R TE IR I 30604120 pg B E Bl A g
XS IR JR B8 5 HCT-116 200 i A% 088 I 75 A= i, PRI
T 5 P RN PN B AR KRR s . E AR
38 P E B AT HCT-116 21 ffg AN 5 G ZIC 1 3 K] (1)
HCT-116 41 Jfd 38 58 (1) 1C,, 73 7 A 7.25.5.83 mmol/L,
1M H5 2085 5 8 2.61.1.80 mmol/L , #2755 ZIC1 % [A]
i 3 A fE 1Y 5 AR T BRI T 2 HT HCT-116 40
EH .

T R M RE Bl 0~ 160 umol/L ¥ FE H 5%
b 1) N &5 P g 1 389 B R R SE VR BE 0, 965 5
T, 48 20 i A S99 B E G/M U, 3 40 B 1 W A %
RAREA-3(LCHRIE, RAEMM AN, H
T MR E A MBS LE A B -
2(MAPKAPK?2) i 32 35 7] X6 o # e i i) iR AE
1M FH siRNA Rl MAPKAPK?2 3% 34 fig 18 9 ¥ 72 Bl (1)
FRpmER, M EENS
MAPKAPK2 A H 5, 5K [N 45" 3w 12 5 Bl 41 1
45 s LS 174t 41 B 39 5E 1) 1C,, 9 3.5 mmol/L.

1.2 Bk

K TR S5 R T A E B ) e BGC823 41 Y
FA 1 1C, 4 2 mmol/Lo  JE S W S5 4 38 AR & B4
72 h sk N B 9 MGC-803 BBt 1C,, N 1.27 g/L,
HFEFWT, 1.6 o/L FEL @ B AEH 2448 h 140 i 1
T35 51 A 32.4%.38.8%, 41 i & JAH B 75 G /G, 3
FUS 1 Gy/M 140 fa Hs /b , 7 G, W A H BT A%
P, P T R AL PR AR 4 0 A T 46 e 8 T 2R
JRCHT R B 7R AZ R T 32 S N R T Sk i
BRI B K .

B E M 0% 0.8.1.2.1.6.2.2.4.2.8 g/L ik JiF
ARSI A 5 98 SGC7901 41 g 15 , 1% FH 48 h (1)
1C5, 2.2 g/Lo X5 I 55 R IR A4 F 48 hA ]
SGC7901 4t a1 2 i 25 SGC7901/DDP 4 fid 34 %A
[ IC,, 73 99 4 2.81.10.24 mg/L, i [ I} in A\ 76 48
BRUK B 0.6 /L A 22 Bk T 4 i £ %) SGC7901/DDP 4]
34 B 1) 1C,, BN 6.45 mg/LJH T 48w 1 4% I35 1
5N R 2540 B N 1 B7-HI 1R AR IE , F I E
TRl BE 106 4 SGC7901 4 it 1) 22 24 i 245 12k .

XSt ) SR 0 AR 2 B 0.312 510.6251.25+
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2.5.5 g/L S5 RER B AH SC HL AN K 20tk (MKN45) L H
A (SGCT7901) i 73 Ak (MKIN28) A i e 441 fifo 4
B, o dR 3 4R ) SGCT7901 41 A o) 49 5 il e ALK
YEF 48 h % SGC7901 48 Jfl 38 5 (1) 1C;, 9 1.5 g/L X}
MEKN28 41 i 1 55 1) IC,, oA 1.75 g/L % MKN45 21 fifg
WFAMIIC, A2 g/Le BRBARSE HRIERL E B 1.1.5,
2.2.5.3.3.5 /L < B AH K Hb 0 hi) MKN4S 21 Jig 36 5
Horp2.3.5 o/L ML B AE A 48 h Al MKIN4S 2 i 7 12
KAy K F) 32.5%40.2% , H 5 35 N 1 41 P
EE R EEA-3(HMGB3) £iA.
1.3 nBRAR R FORT R R ELftt

A O T 2510 T A 7 AR T i i) A 5 ) 410
il N BB iR capan-1 20 M 384 56 5 5 S R T2, 1E FH 24
48.72 h FIHEFEINHI I 1C,, 4359179 5.93.3.82.2.83 g/L, 1]
& F VS IG W 45 4 FH 24,48 h I IC,, 4 1) M 2,837
1.056 /L, i 5 Bk 0.625.2.5.5 g/L {F ] 24 h (¥
capan-1 40 Jg I T2 Z 77 5 N 15.01%. 27.31%.
31.22% CHF IR 4 4.92%) 5 1.1.5.2 g/L £ 48 h )
P T2 5 N 10.7% 15.9%- 22.5% (5F 18 41 Ky
1.9% ) 5 {8 200 Jfa J&) #9388 7 S AN G, 3. G/G, 141 g
Bk /b | 20 B A B IR AR LR 4 B R A B AN A
P2 = AR R 2 R T/, I RRMR B AR G HE T 1 bel-
2 B R IK DL S 46 M TR R SR AR R T - o 1 4 i
A2 (L)-1BIL-6 KA , F i bax Fl b K & -3 i
PRI B 3R A DL IR A3 I3 14, A 9 AR
SE i A2 3 ik R NF-xB #1418 [ o (IkB-o) 1 & F
Fik, N i NF-xBp65 & H 3R 1A K I bR 5 1 A
THk, %S capan-1 UM TS . R E BlE AE R FE AH
KHL R R &R B AR -2 R A8 B -9 1)
Tk, N UL MR S B T RE B A FE P 41 R 1R 28 1)
EH .

ik O A5 T AR S B 1) FE S 97H 41 PR 3 G
(11 1C, 9 3 mmol/Lo X1 Wiy 4 it A% 5 B Rl 75 22 B 7
2.4 g/L ¥ I AE FH 48 ot e Bel 4 384 5 (14 0 i)
FK N 10.0% F17.5%. S R 0E M E R 0.2
0.4.0.8.1.6+3.2 g/L ¥ & R B[] FH 5 My 400 i JHF i
HepG2 4 M 34 5 5 S T, ML E 58 0.8 1.6 g/LAE
F 24 h ffi HepG2 41 a1 98 T2 3R 4 51k 2] 17.4%.
26.1% ;147 21 ff J& W13 B8 72 Gy/G, 391, 40 i G 68 T ik
g, R TR L A HUIR AR BORT H AR S 48 B R 7
AR 71N K% B AR R S o 240 MR LR 6, ) T /N AT B SS
R TR 20 M 7% 0.8.1.6 g/LAFF 48 h
HepG2 4f i 1] 2 Jik K 4 il -3 3 15 2l 0 B8 4 (1
2.39% 5 5 b Tt #] 19.1%- 45.6%, bel-2 # ik F i

60.5% 73 ) B % 36.0%+22.7%, ‘L F R KL F H
51.6% 43 5l P& 22 35.1%-21.2%

VR IR B2 00 AR 2 6 410 ) B 9 HepG2 41 ffg 3%
B ) 1C,, N (4.670£0.127) mmol/L. 45 ¢ & 4 Fh
HepG2 4 f A& oy 11 7% A8 980 A58 B /N iR ip W 7€ sl
40 mg/kg, B & 2 K, FF 8245 245 25 d, 45 AN 40 il
HepG2 21 il 75 /N R A AR K o MR BRI AR 22 B
5 S8 AE FH 48 h 4011 HepG2 41 f 38 5 119 1C,, 73 1)
4 12.86+12.18 mmol/L, #I il & & J& EC109 41 iz 4%
A 1C,, 73 %)M 6.21.9.80 mmol/L.

IR B A 25041 T AR Ak A T [ K S 410
Hl & H AT SR OE-19 I SK-GT2 41 i 14 5 7 15
SH T AFF 24.48.72 h Xt OE-19 40 i () 1C,, 7
AN 1.42.1.31.0.65 g/L, Xt SK-GT2 41 L 11 1C., 43 )
N1.61.1.52.1.14 g/Lo 5 053X 2 e 411 A A 349
T B AE G/G, W I 175 598 41 A P 9 2 A0 A A 23 ok
R A A, A e B E o ) XSk AR G
M1 (FoxM 1) J& &) 1 #% 5635 M, T~ 1 FoxM1 3 [A]
MEARLFFEEE A AT,

5K S SR T 29 151 i A e 8 JH A B RR A aE
AT R 7E B 150 mg/m’ 5- 96 PR % € 600 mg/m” . F 1t U
SRS 200 mg/m’ H R 135 mg/m’ 5 HE i 10
Joh ) s P LA VRRE AT Sk R 4k o 2 Bk e FE VR T, A5 R
RH R 82.7%, Hoh &5 B g M B RN
75% (12/16) « 1 48 [y I 7 7 4 203 N 80% (4/
5), B TR AT HOR N 100%(8/8) » 285 Hy &0
38 B B BEE JT 26 B AL TE R, S Bl A
30(19.23%) 5 B 3 F 98 34 451 A UL M7 285 350 40 9
BT ULRE R 2503 TR ek
2 IS RS R

T 75 3 TR T S AR AR AR 1,10
100 mg/L 4 g $ i) N Sk 54k 40 A2 (9 15 HL-60
Y1 A AN 41 A 1998 K562 40 i 38 5 , {5 A 35 2 B 1
100 mg/L I X HL-60 2 i 384 58 (1) 4 il % K T 50%
PA_E, A9 SR BRT A 52 BZE 100 myg/L s 438 B 317 i 3R 7
40% LA L, i 8 Ak 75 2 060 810 AR SR AR A ek 1
il HL-60 21 ity 38 55 £ 7 40% DL R o A S 58 A 4 4k
15 SR B 7E 1~ 100 me/L B #5410 ] K562 40 il H 5 ,
{EL 58 B 757 2 TR AR B R 2 7E 100 mug/L Fif BE 417
il K562 41 f 14 58 , S0k 22 359 7E 40% LA R

PRI T8 W S HRCRH B S BT K562 4 i 48 h
BB I 1C, 43 W 2N 2.79.4.95 mmol/L. % 35 P54k
T SRR AT R 5 B K562 41t 24 h 3 5 11 1C,, 35
KT 3.2 mmol/L. MRFE i 208 /F F HL-60 4]
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J1 48 h i 1C,, 79 1.21 mmol/L , 31 HL-60 41 it % 4
G 5 A SR Rl AR e B HIL-60 40 i 1) 1C,, 43 il N
1.59.1.64 mmol/L.

2% 5 Mg SE R A 25 He /N BRI B 4 AR o
P95 L1210 ZH 0/ BROZESE 10 d, ig M8 52 B 20 mg/kg, 2
7 I N 18%.. AR IRE v S MR & B AR
B AE FH O 9K B 98 U937 41 i 48 h iR i IC,, 23 53 A
2.02.1.34.2.06 mmol/L. {H% A S0 % U937 4H
It 384 B I 40 R R o R 5 M S R T R E
YRIT 37 B IR B8, 6 61 2%50(16.21%) -

XI MR T 2 O SR A S R AR 58 LR
2.4 /L ¥R FE s %o B B8 R N'S-1 41 B A= K f 41 1) 256 43
51 83.8% 58.6% 84.9%, t WK 1X 3 B AE 4 Bk
PLLITTIIRA R AB W EIRE N 2.4 gL, A K
PO R = A 94.1%, 72 A W [ AR S {3 NS-1 41 i
REEA MR E TR, iR BT R, 5
] ) 4 D 5, 200 PR R AR A L A [ 4, G AR R
B RN R & Y N R T R
HH IR R YL URL , 4 S HE 9 R AR T R L B R T
7R
3 mAE

25 MR IE 45 17 S180 SRR /N B ip M E
B 1020 mg/kg 342 11 d, 8 o7 246 4 ik 22 43
AR 30% 1 41% ; 5F BE 7K Y S180 /) L AR il AE K2 77
BN 6% FH 38% 5 FELEE RT AL S180 PAJJRT 44t Ay 5 T 1t %
B MLVE LR AR i R AR 5 I R PR A IE S BRI A
ZUF S180 IR H 2L A% X DNA FII RNA & &, A 52
M) 97 98 /)N BT 94 EXL 4T 7] 28 T o

2 25 Mg S RO 25 A 3 PRI K 2 PR /I R ip
ML E Bl 10 mg/kg 42 S d, B ig #E 32 Bl 20 mg/kg i%E
228 d, A 47 R /N BRI AR A 2E K2R 43 R 50%
31%(P<<0.05) ; ipMLEH 10 mg/kg BFEAAH 60 mg/kg,
gl 8 d, m] AR I K H S T PR R 4 B B A S O
BRI A% A 2257 24T B, A5 384 1 1] b 6 HELZHL 11 36 h
I3 A HEK A 53,59 he

T 4 Bt SO 4 B M I S W256 TR R 4T i
BT S0 B i 15580 K R ip A 72 B 25 mg/kg 14210 d,
A 2 O RIRE R ) A R S A R
A5 TEUS 201 43 5 20 4075 B 2 T DL s P PR RE 40 i
B, H 25 IR AR IRIE 0 450 4 14 R 988 4
LK 22 O BR i s O B i B o 453497 17 100 BH SR A,
PRI SR SE AL -2 I A R AR KR P08 R
4 AR

X1 T T8 A 2 R 7 06, 2.4 g/L /EH 48 h

XoF FL R g MCF-7 4H 38 B 1 40 1) 2 49 1) 9 35.7%
30.8%. AR A FSE R E A R B S AR E R T T
JRARAE FH 48 b0 MCF-7 4 Ja 3% 5 (1) 1C,, 70 3
2.24.0.39 mmol/L. /3 5" 4 W 52 RN 2 Bk
JE£ IS [) AH O b 410 1)\ FL B MDA-MB-468 2 i
W ,1C,, 23 5 N (2.58+0.34) . (2.34+0.28)g/L.

T B W R T AR RN S B 48 h 4
5N S8 SKOV3 4 i A bk B 25 52 ) 3% 4% 1) O L9
PM-2 20 L G 5 1) 1C, : BRIETHT 7174 0.464.0.885 g/L,
BB 5N 2.770.0.625 g/L; P 25 183X 2 Fh Jes 48
O 4 445 A% [T 406 S A K B 2 A 8 R A o e 4
FIR M P AR AR R 48 2R 125 75 1 g/LI
X SKOV3.PM-2 4 il ()3 A% 32 3l i 4 1) 2« A 7 ik
G3910.1%:6.9%, M &S50 718 14.2%.-5.7%.

Sk /NP SRR T 60 {91 1 R 1k B B AR A
T I AT VR T, Forb 30 91 0% 2 28 d i AR
SETR S mg/kg, 2 LHIIRTT 3 ANITRE , 45 5400 H A 5 Bl
AL RN T6.67% , 5 AT 418 60.00% ; i1
FH R 5 B 4 25 3 O S0 21 2 10098 2L (K] PTEN ATAfE
PE2H SR — Bk (FHIT) R0 (1) 18 DL T 40 i) 52
IR A A7 22 3R TA TR 1R 357 B S 68 ok B B T 4, $2 R
T 7 IG5 A0 R LA 2880 ALK O S ) 2 1k
I 12 8 24 e 1) 38 B A e, S S 17 e

2= T Mg AR TE 25 F Pl E S U 14 40 /N R ip
M FE B 10.20 mg/kgi%4E 10 d, 8k igFLEm 20 mg/kg , 18
Jo £ AR KA 2R 43 5 N 40%53% 60% » ig 45 25 A
T ipe

TSR P B A0 A H DR I A B R T i
R B 2 BT B =100 mg/L REE 5 N B S0
HeLa 20 i T, H.FE 6 1 FH I [R] 2 K 20 Jf 8 T B A1)
TE =, T S5 5K B ik #1200 mg/L i AN BE 5
iC HeLa ZH BRI T o /Ny 0 iR 0 1 5 B AR 1 st
(B8] AH G b 470 1) HeLa 40 Mo 34 58 , 1 H 24.48.72 h ]
IC,, 5 3N 5.5.4.2.2.1 g/Ls /N [E) 3 & 14 W 5 il 5 It
FAEE A T HeLa 4010 24 h,0.5 /L ¥ 5E Bl 335 Bt
£ C1O mg/L) i) 9 240 o 36 B RO AE 5 101,52 ¢/L R
S 60 DU 0 10 48 5 61 10 #1200 L 389 5 5 1 FH T HeLa
AL 48,72 h, b 4N FE AR E B IS i () 4 5 £
PO FE R VE A o 5 0 BR 2L AE LA, 4 AN IR AR
SEWE 10 mg/L AR T 15 24 h 35 RE B AH 5
B 555 5 HeLa 40 MO8 T, 4% B A0 ¢ H 3 e 41 P JA
W FEAE S W Gy/G, A 20 B i 2b R S AH DG H R
i Bel-2 A1 i p53. Bax. 2 it K& fil-3 5 A%
Ko EIMH AR AR 0.5 /L AR R B4 B4
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IR Fopth 3 AR FERS RIS RGN FR AR .

2% 5 Mg SR 99 1) 1 V8% 7 A A e R A
BB E IR TT , AR N T0.7%, b hlie B a
BN 74.6% (56/75) 1 3] = f i 24 5296 1 3 AR
KON 58.33% (14/24) s AN #5738 H XA
65.38%;; V097 3~6 M7 HE B A BN 93.33%(28/
300, MRE RS H A e DU SR BX G IR 9T 60 151
V0% R 2 B PR R R R N 5%, H A
B BRI 93.1%(27/29) W A = fE e 25 iR BB
HAMENS58%8/3D) ik ks BlIEHK B EEH
RE T 69.6% (16/23) o 5 151 L it 15 255 5 FH R o Tl
BIT I 1B R
5 MMERKRE

T FE SR IE M 2 B 0.1~ 10 g/L iR B A %
iy 0 1) N 02 2 5R R USTMG 4 i 184 B 5F 5 5 1
T, {5 3 41 A J B B A GL/M A {5 40 PR P 3 e 4
IKP T AR T RSP TR B s B R AT -3
oK A<l -8  pS 3+ c-Jun S HE K Uiy A  p38 22 L
TEAGEE BB L R R IA N p27 i i B AR
B -2 A A7 2 L T2 IR F (divin) L Bel-2.E2
J& BT 45 A A0 IR -1 10 25 R 3Rk DA R I R -
T A B A5 PRI FoxM 1 NF-xB 0% 78 H-1 (5%
SISV B A T BT B i 3 O R i A L P 1 A
K BT e R A R TS 5 08 B Rk R HE B i
T

X BT R B ML E T 5410.25.50.100 pmol/L ¥
JEE R 2 Hb 0 i) e 28 5 598 U8 T 4 it 386 B O 5 VA
T FIIRAE , 1 ] 48 h %t U7 41 A 384 5 i) 30 kil 2R 43 31)
N 11.23%- 22.48% 43.21%- 57.31% 77.98%, 3F f#
U7 4t il 1 1 28 Be /1 73 il & &2 J oK (1) 87.43%.
65.12%-50.63%-+35.32%+23.46%. {H iR F 1#
SE BB TE W BN 10 B2 T 12 5 248 i HEB A K J 41 i
YEFT . FRER T UST 41 il DNA #1153 I i1 L 38 77
A KR 1 52 A - T 2 PR W K I -N L 25 T 4 ) B
H Mg -2 3 M1 IC,, 43 il N 22.43. 31.25. 6.32
8.23 umol/L, - fE T 1l NF-xB ik Fl 0T 2 B K &
Bl -3 35 PR o Az HP AR R TE B A g R 1 4 A
DNA ¥ b 57 /) B 135 M, AN DNA 46 4 5 14 B 1T
TEPE, VRN B SRR E AR E B 38 i 5 DNA 4R 57
A T TP 2, I e ik A S B B 7K 12k 5 - 410 1) il
TEVE AR PUM R AR A BN R E B E I # | DNA
PN FABE S , F0H DN A 23 S S A AFE TR E -
6 IBhERAIE bR LmAR

PRFEDH T8 A5 5 BN 5 2 0 AE 48 h # i 3E

/IN 20 i fil e AS49 4 AR 3G B 1) 1C,, 43 il 8 1031,
7.14 mmol/L. 45 BUA & 4 3 B <& Bl 1 # 5 st BH
21 R AR AE 48 X JifiJie AS49 41 i 3 5 1) 1C,,
439124 2.13.1.90 mmol/L. 2% J S04 36 M 52 ik
1B FH 72 h 301 AS49 4 A 3% 58 (¥) 1C,, 8 37.2 mg/L,
FEFEF R T, AT AS49 4 B 3 B8 AE G/M I, BRAIK
YT A A s 28 R0 2 B RE 77, 1 VR e 4T A P 9 1k AR K
SRR A3 R A B-8 RIA, FIHAAF R
Bel-2 4t f J8 1 8 AR -2 L B B 2 1 CD44.
B e R E A2 R SR E O -9 RIA, THE
I B IR 1k 7K F A NF-«B %% 56 1% P R0 40 i 9 72
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38 Ik 1 e A M P 9 R K R AL R e A
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DMS153 4 il A= K, P 245 5K FH i 28 B 4100 ) A= 52
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$& 1 PS3 A e M, 48 P53 85 (A1 21 3 1 B 26 min
FEKF 79 min, TS pS3 15 5 M , 7 A 40 1) 1
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ik DL R 46 4 AR A K IR (e TG I 3R /KT 5 0
Hippo il # , i 5 T iF L 3L CYR61.CDX2 . X3k
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A [ 3k R, M0 £E pS3 BB A NCI-H1299 48 Jifg
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FH NCI-H460 41 f B8 Fe 8 B0 (1) /N BRIE S 4 B, B
K ip M € Bk 16.9 mg/kg B B% K ip M 41 4.8 mg/kg 5L
TR 243 1 FH 22 die 40 1) S P R LR o T G G, T 2 R
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9 d,ip ML E MK 10,20 mg/kg, 37 Jii & A K (1] R 5y
N 49%53%, i ig MR 5 B8 20 mg/kg HE 4L 10 d 1198
FHN30%-
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84.9% F1 83.8% , X B Z 0 A375 4 At 184 B (1) #10 f] 2R
539 R 52.4%57.8% o € BB 1 B FH 25 1 i I
AR FH 48 bkt 1) /i 41 i i PC3 48 i 5 58 11 1€, 77
W4 2.38.1.59 mmol/LP", 2% 55 Hg SO 53 M 1 il
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7 5
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PM-2 4l ffd . SKVO3 48 g, & 291 Ji HeLa 40 i1 , fiti 4
A549 4 ffil . NCI 41 Jfd , DMS153 21 Jfd,, B2 %985 A375
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L1210 40 i, fifiJ& Lewis 40 g, PR S180 41 ff . S,, 41
FfiL W256 2 il \EAC 20 i A% A8 78 /) BRBlOK B Y
Ao HH] DNA $h $b 55 04 Bl 1 14 2 B e B ik
Jo A FH B0 0o I PR B R i 2k TR 7 %
P ¥4 5 4T B PR Y A e g T I LR

PR SE B o 2B 22 ) S A A, A9 e i S DA
PO 24 3 W T P, T e AR s R e R 1 7
V& Ja T 2, J0H 2 o og i A LI 7
ANEERN 277 0 52 Bk 1 A ol 0 250 B R SR, [RLAY
o 2 AN AL S AR A AT RE A T DL A
(B ¥R 9 BRI G R 1) RS0 e 8 24 , A 5 R
SR PR 25 W B REAE e PRS2 A2, 2 75 0 i Al
W T, G FH 2 R 8 5 T i g, 48 O A R
BRI SR PUN R 25 75 S0 — Fh g

T L i TR A L O TR A B 3 . R TRl R
SR G B R R, (ELF A IR L AR ) S 2 T g
MM T AR Nk . MR RE B2 15 15 S
FRAE AT 12 2 IR At o0 A6 B AE D AT 15 BT T
ESE .

PR E AR 2 Tl SR 7 2 B AT A SRl A A A
HAGURRE B LR RS E R B 1T K
NPT 254, AT CAR T PUm 38 20T . Hoil
PRIT 2T LA 5 St A7 B, DL M 22 [7] S 44 A
LR AT AL & . B T 8 M E
Bk 245 50 2 BORE A NIRRT T 2R S B T
AR AR E Bl AT A 0 B0 5 Rl DA X R R kA Joi A 51
TR o] -4, K R T T A L R R 24 T A ) e
LBV G IE R A S BN IR S

FIBAE PAAEHY B UR LA EA R

S3E 0k

(1] SKRUIK, ETES: | o ZH8R B AL v Sl K b i 24 FR AR
P FERERE[D). Z50ITAN T 5T, 2020, 43(6): 1189-1196.
Zhang M F, Shen Y Q. Research advances in
pharmacologic effects of matrine and oxymatrine against
large intestine carcinoma [J]. Drug Eval Res, 2020, 43(6):
1189-1196.

(2] % &, Ehedl, KW, 5 W E T VBT s A

L ¥k SW620 19 1F JH Ui i [9]. 25 44, 2008, 31(6):
866-869.
Liang L, Wang X Y, Zhang X H, et al. Screening on
alkaloid of Sophora alopecuroides against adenocar-
cinoma of colon cell line SW620 in vitro [J]. J Chin Med
Mater, 2008, 31(6): 866-869.

[3] B &, ok&r, Fhede, 55 . Mg o N &5 s 20 e

Bk SW620 3 45 A1 JH T (¥ 52 i (], 25 B 22 Gl 4R
2008, 24(6): 782-787.
Liang L, Zhang X H, Wang X Y, et al. Effect of
sophoridine on proliferation and apoptosis of human
colon adenocarcinoma cells(SW620) [J]. Chin Pharmacol
Bull, 2008, 24(6): 782-787.

[4] 3 & . MLE B HUEs e (K 1E F LA 55 (D] 1M
A J7 R AR, 2008,

Liang L. Inhibitory effects of sophoridine on colorectal
carcinoma and its mechanism [D]. Guangzhou: Southern
Medical University, 2008.

[5] EJA %, AR, RAEAR, & B2 B #R A2 A 1 S A
o SW480 4 K & p53. VEGF £k AEH KI5 [7]. &
T BERER 2241, 2010, 30(7): 1593-1596.

Wang Q R, Li C H, Liu Y W, et al. Effects of sophoridine

on the growth and expressions of p53 and vascular



+ 458 -

$F44% FE28 202128 ’éﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No. 2 February 2021

(6]

(9]

[11]

[12]

endothelial growth factor of transplanted solid tumor
SW480 in nude mice [J]. J Southern Med Univ, 2010, 30
(7): 1593-1596.

e R, B ey, BE OB, L ST R BV R R
H FELJRE 00 1) 1 P DA B ) 52 4 s 2 PR 8l (Eph A 1) 5
R0 [J]. 32 E R E 24, 2014, 25(2): 320-322.

Den WL, LU S Q, Lu M, et al. Effects of sophoridine on
the inhibition of transplanted intestinal cancer and
expression of EphA1l [J]. Lishizhen Med Mater Med Res,
2014, 25(2): 320-322.

R . ST IR ST S5 HCT116 4R B bR XS iR
R B 5 AL R L AR R SE SR AT T [D). BB R B
SEERRLRE, 2012,

Li J J. Sophora alopecuroides extract on human colon
cancer cell line HCT116

chorioallantoic membrane experimental study on tumor

strains of chick embryo

angiogenesis [D]. Urumgqi: Xinjiang Medical University,
2012.

ERE, HEix, TES, 5. ZICH L RIEX 4 B e
HCT-116 2 J 38 5 J 08 57 2 B 28 A 0 ik 245 0 B P )
S [J]. BRI P2, 2019, 27(3): 386-389.

Wang J F, Xiao J T, Ding H Z, et al. The effect of ZIC1
over-expression on the proliferation of HCT-116 cells in
colorectal cancer and the sensitivity of matrine alkaloids
[7]. I Med Oncol, 2019, 27(3): 386-389.

FOB, N, AR E R, E L M E Bl
MAPKAPK2 i) A &5 B 0 A e (1] th 258 2
2, 2019, 33(9): 722.

Wang R, Liu H W, Shao Y Y, et al. Sophoridine inhibits
the development of human colorectal cancer via target
MAPKAPK?2 [J]. Chin J Pharmcol Toxicol, 2019, 33
(9): 722.

KT, A, XU R, &5 . 8 5T SR 8 B AR R
AT I A TE i A0 A0 U R EL AR [D]. N RS I 2
2014, 25(6): 1366-1369.

Zhang L, Zheng Y X, Den H Z, et al. Anticancer activity
for alkaloid of Sophora alopecuroides and eight kinds of
alkaloid monomer on the digestive tract cancer cell [J].
Lishizhen Med Mater Med Res, 2014, 25(6): 1366-1369.
JEERL, 25 W, SR, &5 B E B 3 N B i MGC-
803 4H AL ¥4 - B SE IS BF T [J]. FMJEE, 2003, 23(3):
197-199.

Zhou B G, Su G, Ma D Q, et al. Apoptosis of gastric
carcinoma MGC-803 cells induced by sophoridine [J].
Tumor, 2003, 23(3): 197-199.

AL BRI, BB, S5 BLE BRI N R 40 Ak
SGC7901 4% 5 i 52 56 WF 7¢ (7], W1 b o 2 2 K27 224l
2012, 14(2): 8-10.

Han J, Den W L, LU S Q, et al. Sophoridine inhibited

[13]

[14]

[15]

[16]

[17]

[19]

proliferation of gastric cancer cells SGC7901 [J]. J Hubei
Univ Chin Med, 2012, 14(2): 8-10.

XSeE R, B, K B, &% A B 4 B7-H1 JE
B N B0 IR 2 2T 25 1 WF T (0], B R 2013, 45
(1): 140-144.

Den WL, LU SQ, Lu M, et al. Reversal effect of
sophoridine on B7-H1-mediated multidrug resistance in
human gastric cancer cells [J]. ] New Chin Med, 2013 ,45
(1): 140-144.

AR, B, RhOW, S5 R E BT B e 40 AR
i H B R ST AT (0], b B P E I ACE R BF
2012, 10(23): 161-162.

Den W L, LU S Q, Lu M, et al. Study on inhibitory
effects of sophoridine on growth of gastric cancer cells in
vitro [J]. Chin Med Mod Dis Ed Chin, 2012, 10(23):
161-162.

BRABZR, #08 5, Ehe =, % M E s AN B e
MKN45 41 ffd f) 359 58 0 2 3t SR T [0]. R B2 4R, 2018,
70(4): 391-396.

Chen X D, Hua X Y, Wang X L, et al. Sophoridine
inhibits the proliferation of human gastric cancer MKN45
cells and promotes apoptosis [J]. Acta Physiol Sin, 2018,
70(4): 391-396.

FETN T, 2550, 4/ 28 L R BT N TR it s 4 i
capan-1 B4 48 J 12 28 R /7. MMP-2 1 MMP-9 7K - ) 5
W (0], #E X BEE AR, 2017, 15(1): 26-28.

Ren L P, Li X J, Jing SJ. Effect of sophoridine on the
proliferation, invasiveness, and expression of MMP-2
and MMP-9 of human pancreatic cancer cell line capan-1
cells [J]. J Community Med, 2017, 15(1): 26-28.

(W, 258 4E, /025 . ¥ il i Caspase-3 /5
N TR e 40 bk capan- 1 U8 ToLRBIE 5 (3], RS R R
SRR BEAERR, 2017, 35(1): 1-3.

Ren L P, Li X J, Jing S J. Effect of sophoridine on
apoptosis of human pancreatic cancer cell line capan-1
cells by caspase-3 signaling pathway [J]. J Henan Univ
Sci Technol: Med Sci, 2017, 35(1): 1-3.

LA, 225, 40 %6 . BT caspase-3/bel-2/bax 15 5
T I (10 B R 5 3 R IR 4 R A capan-1 U T WL I B
72 []. H E AN 5%, 2017, 34(3): 325-528.

Ren L P, Li X J, Jing S J. Influence of sophoridine on
proliferation and caspase-3/bcl-2/bax signaling pathway
of human pancreatic cancer cell line capan-1 cells [J].
Chin J Mod Appl Pharm, 2017, 34(3): 325-328.

AR, 2250 £, 60 25 . e TR N TR i e 40 i R
capan-1 345 & NF-xB 15 5 18 B (520 [J]. 15 = P 24
22L&, 2017, 37(16): 1576-1579.

Ren L P, Li X J, Jing S J. Effect of sophoridine of

proliferation and signaling transduction of NF- kB in



$F44% FE28 202128 %K"‘iﬂ'{ﬁti Drug Evaluation Research  Vol. 44 No.2 February 2021 - 459 -

human pancreatic cancer capan-1 cells [J]. Chin J HIWFFT [D]. B WL K, 2014,

Hospital Pharm, 2017, 37(16): 1576-1579. Lu S S. Matrine induces apoptosis of chronic
[20] XU Wy . = S A WA (R VR4 AT o) it e 20 it A= myelogenous leukemia cells via B -catenin/c-myc

K PR I bl s B HL 7 5 e 0 T O T VR B It signaling pathway [D]. Hangzhou: Zhejiang University,

[D]. K&: H#K, 2007. 2014.

Liu Y. Inhibitive effect and mechanism of different [29] Z=5 M, RIZDE, MREA R, 55 . M b E A (1],

mixture proportions of three kind of alkaloid on tumor ZiH2EHR, 1987, 8(2): 153-158.

cells [D]. Changchun: Jilin University, 2007. Li XM, Wu Y G, Chen S L, et al. Antitumor effects of
[21] 5 3. BE Bl A3 HepG-2 41 A 75 5 98 T2 4F F & sophoridine [I]. Acta Pharmacol Sin, 1987, 8(2): 153-158.

G TR R 4% L ) 0 S BG BFF AT [D]. 22 M 22 K 2, [30] ™4k 5, ¥ 7iH, EHER, 55 . B Bl B i AF AL

2006. ML T [J]. o B 25 2% 35, 2013, 38(23): 4134-4137.

Ma L. Apoptosis of human hepatoma cell HepG-2 Yan J G, Yang Y Q, Wang Y J, et al. Study on effect of

induced by sophoridine and its mechanism of regulatory sophoridine against bone cancer pain and its mechanism

genes [D]. Lanzhou: Lanzhou University, 2006. [J]. China J Chin Mater Med, 2013 38(23): 4134-4137.
[22] VFIRHT . MRLSE B L v ST AR RS B A [31] TRBUAN, 2588, U Z, 55 . MLE Bl FH 28 1 I Jod A 1) il

PUMRE TERT AT [D]. B 75 T R2E, 2019. e S AR B T R I R T (0], b B BARRE 2

Xu Y M. Targeted design structure optimization and 2015, 32(4): 439-442.

activity evaluation of sophoridine and matrine derivatives XuYY, Cai XJ,NilJ, etal. Study on preparation and in

[D]. Nanning: Guangxi University, 2019. vitro antitumor activity of sophoridine cationic liposomes
[23] Ak 3. BRIE A A R 25 A B e 8 R LI AT 72 [D]. [J]. Chin J Mod Appl Pharm, 2015, 32(4): 439-442.

sk kK5, 2011, [32]1 73 ¥ . 5 5T AW S 1 4 I T o 0 £

Lin Z. Anti-tumor effects of alkaloids from TCM Je 4y (D).’ B MLV R 24 K%, 2019.

Sophora plants [D]. Shantou: Shantou University, 2011. Wan Y. Screening and isolation of alkaloid topoisomerase
[24] BREEA, WAk T, 57 L%, % FLUE i N I FoxM1 fE &8 I inhibitors from Sophora alopecuroides L [D].

B A R s . TR 0] P E AR, Nanchang: Jiangxi University TCM, 2019.

2017, 52(20): 1842-1847. [33] F&RrGe. 52 AW R 23 1) 3 HI % 0 i 98 3 14 T A

Chen X J, Gao S G, Qi Y I, et al. Sophoridine inhibits [D]. Fd7°: ) PHEE RN, 2006.

proliferation and induces apoptosis through Wang Q N. Isolation alkaloids from Sophora flavescens

downregulation of FoxM1 in human adenocarcinoma Ait and study on their anti-tumor activities [D]. Nanning:

from esophagogastric junction [J]. Chin Pharm J, 2017, Guangxi medical University, 2006.

52(20): 1842-1847. [34] s/, HE 22, o5 K, &5 BE BRIDE S IURA X O L
[25] 5k =%, U IR, VO, 55 SRR R B SR VNG A R FHIT, Survivin ¢ PTEN 1A [ 800 [J]. AR AE A I 2

AR LE P T P B8 BT % AT e 2 v (490 22 2 HERE, 2016, 16(24): 4763-4766,4 778.

WAL [I]. W E A N 2, 2008, 2(3): 247-248. Kou X P, Shao Y, Zhan B, et al. Effect of sophoridine

Zhang L, Fan W J, Fan X H, et al. The initial application combined with cisplatin on the expression of FHIT,

of sophpridine combined with lipiodol in TACE for liver survivin and PTEN in ovarian cancer [J]. Progr Mod

metastases caused by gastroenteric tumor [J]. Chin J Biomed, 2016, 16(24): 4763-4766, 4778.

Interv Rad, 2008, 2(3): 247-248. [35] B¢ %%, BLEE, £ W, 55 . 23U XT Hela 240 2
[26] 25 Hg, Ricot, WA EE, 4 B AU BT R 25 M % B ()], T B Y0 f kARG M [, 7176 o 25 2 B 2% 41, 2003, 15

HR DB 245 44 35, 2006, 15(8): 654-657. (2): 40-42.

Li X M, WuY G, Pan D X, et al. Sophoridine is a new Rao Y, Wei H Z, Wang Y M, et al. Capillary

antitumor medicine with new molecular structure [J]. electrophoretic determination of apoptosis of HeLa cell

Chin J New Drugs, 2006, 15(8): 654-657. induced by extract of TCM [J]. J Jiangxi Univ TCM,
[27] EFHH, RS, BT, 55 . HRAC A Vo 44 s 38 2003, 15(2): 40-42.

(28]

PERT ] b5 B2 25 K52 2441k, 1996, 19(2): 59-60.
Wang X K, LiJ S, Wei L X, et al. The effects of inhibiting
tumor in vitro of alkaloids from the seed of Sophora
viciifolia [J].J Beijing Univ TCM, 1996, 19(2): 59-60.
PRYSIS . SRS R A I I 1R A B A AL

[36]

/N B E BB 5 MFUEF T 2000 Hela 40 0 58 5 40 1
TERIBEIL [D]. 22 2K, 2014,

Ma X P. Effects of sophoridine combined with cisplatin
on proliferation inhibition of cervical adenocarcinoma

Hela cells [D]. Lanzhou: Lanzhou University, 2014.



460 - $F44% FE28 202128 ’é!ﬁ-#‘[ﬂi Drug Evaluation Research ~ Vol. 44 No. 2 February 2021
[37] F30a&, MR AR, B0, &5 . M8 Bl i N R 08 Hippo pathway [D]. Nanchang: Nanchang University,

[38]

[39]

[40]

[41]

USTMG 4 fd bk 384 58 S LA RIALAI BIF FE (9], b A 22 5b
BRI A 44 7£,2017,16(3):207-211.

Wang W X, Chen S W, Liao S F, et al. Sophoridine
inhibits proliferation of human glioma U87MG cell line
and its mechanism [J]. Chin J Neurosurg Dis Res,2017,16
(3):207-211.

ARG, B, w2, A5 E B R 22 T R UST
ARG TE . R AR AR SRAE S B B AR (D). o [ R
HEWIRIT 24, 2016, 23(3): 360-365.

Zhao S P, Jin C L, Gao G J, et al. Effect of sophoridine
on proliferation, invasion and relative signaling pathway
of neuroglioma U87 cell [J]. Chin J Cancer Biother,
2016, 23(3): 360-365.

aigrh, XOHE, NS, S B R M SE B S N
DNA $h 0 5 A i 12 40 161 48 F 0BT 52 (9], I 32 1 B
%, 2006, 17(6): 986-987.

JiY Z, Liu G M, Hu R J, et al. Inhibitory effects of
sophoridine hydrochlorium on DNA topoisomerase [J].
Lishizhen Med Mater Medica Res, 2006, 17(6): 986-987.
PR, £, AR S . ML BT it A 549 2 i 14 A1
A GERIAR 2 A A T R AL AT AT (0], oh 25 2
2015, 50(13): 1111-1116.

Li MC, Wang Y L, Dong L Y. Effect and mechanism of
allomatrine in proliferation and invasion in vitro
inhibition of human lung cancer A549 cell line [J]. Chin
Pharm J, 2015, 50(13): 1111-1116.

5. ME S IO p53 A1 Hippo {5 5@ s i i 44
MR ISR [D]. r &: B EK%, 2019.

Cao Y. Sophoridine inhibits lung cancer cell growth and

enhances cisplatin sensitivity through activating p53 and

[42]

[43]

[44]

[45]

[46]

2019.

SRR, TLAESS . FE B E A E BT 130-72 0 v 2
TR 4 A0 G 32 100 ) 6 ) O 00 9 08 JR2 (0], DI e 24 2,
2018,15(6):921-925.

Zhang M F, Shen Y Q. Research advances on anti-

N

inflammatory and immunosuppressant effects of
sophoridine, oxysophoridine and 13a-hydroxymatrine [J].
Anti Infect Pharm, 2018, 15(6): 921-925.

I, VLTRSS | v 2 00 S A W S 2 A A ) AR AT 9
HERE (3] 4PN EE AL, 2019, 42(3): 579-585.

Zhang M F, Shen Y Q. Research advances on
immunostimulation of matrine-type alkaloids [J]. Drug
Eval Res, 2019, 42(3): 579-585.

TR, VLTRSS MBS S B i 7 Bl 1 245
WL R (). BB g4, 2020, 17(6): 777-781.
Zhang M F, Shen Y Q. Research advances on
pharmacokinetics of sophoridine, oxysophoridine and
lehmannine [J]. Anti Infect Pharm, 2020, 17(6): 777-781.
RFRFR, AL, P8, 5 R SE W 28 o B IR AR
SE AT AE M ) 5 B TR S R T AT (0], BAR W)
5ilmk, 2018, 33(1): 1-4.

Dai L L, Li D D, Zhi S, et al. Synthesis of phenoxy-
phosphoramidate  mustard substituted  sophoridinic
derivatives and their antitumor activities [J]. Drugs Clin,
2018, 33(1): 1-4.

BIMSEE, 2 3, B, AF L E BV S 1 4 L
WA [J]. L2, 2014, 45(3): 349-354.

Hu PY, Wu Q, Zheng Q, et al. Preparation of sophoridine
thermosensitive liposomes [J]. Chin Tradit Herb Drugs,

2014, 45(3): 349-354.

[FTEsmE  Fiax]



