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B E R B ARIE R BT BB P e AL, SRR XA T 1% HeLa an J0 38 78 i B0y o, ik KA
BN A Sephadex LH-20 £t A% &, 3542 ) &R & 208 A48 €355 7 i AT 3636 f) OB T B3 3L B AL 34T o B 4640 AR IB FE AL M R F o 3
(Frig  Ei% Bt ) BB AT K TSN, VAT #HJ% HeLa 2ol A 3T %, vA 5- R AkEw2 (5-FU) 4 Fa BT IR, 5K A v W A4
SUmk 2k A ) 22 BAL A R B A2 (39 5 6.25.,12.5.25.50, 100,200 pg/mL) T4k 32 J5 & 2 e ) | 5F 3+ 53 44 ) 5% (ICs) ,
VAT i B P AR SRR IR 52 B AKX R TR 4K (3 4 50 ng/mL) % HeLa 20 AL if 5 4k 1 69 v s R A 2 KA XGEN5-FU 5 Lik
FEE SRR 5 R BEA[(3.12546.25) L (6.25+12.5) , (12.5+425) . (25+50 ) pg/mL]#9 2 R . £ R KBS Te k) T B SIS0 1% b 2k 5 5 13
B 6MMLE, R A EmE(L) 3,4, T-ZAFHR) A FRERTBRN) 4-FARTEV) A&7 0B
(V) RILEEE(VD) . 5% asf Bk, 5-FU fe &4L44 (5-FU:6.25~200 ng/mL &) & , 444 1 :12.5~200 pg/mL &5 &
A4 11 :25.50,200 pg/mL, 44 11 :6.25.100,200 pg/mL, 441V :50.100.200 pg/mL, 44 V :12.5.25,200 pg/mL,ﬂ’/a\
#V1:6.25~200 pg/mL &7 &) 3 T 2 F I Fampedphl £, Bsd 1V VI ICH 8% B KK (P<0.05 3% P<0.01), H 7 4Lé
M 1 VIeg ICfEAR AT 884K, 5-FU H4bb-dy 1 VIR 28 it e it 45 38 & 3 8 5 G x5 AL B 245 (P<0.05 2 P<<0.01) ;5-FU 231 5
teah 1 VIBEIR G , 5F HeLa 0 It 69 3% 75 AL AR m 338 32 09 W Bl AP R AR GR35 33 K T0.9), &k o9 1 ~ VI A4k
IRBETE R B LA 4 B AR B, B F Ao JR LRI JL B T AR R BERAR 4G SRR, 3K 2 AR M B AR 3 T 3 ) AT 30 % HeLa e ie
W38 s An T A B BRI S mbAp BIVE R, LS 5-FU BE R JG 694 R AR R 3% T 9 8 5 21 2
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Separation and Purification of Alhagi sparsifolia n-butanol Extract Monomeric Compounds and Study on
Their Effects on Human Cervical Cancer HeLa Cells

LIU Xuesong', MA Xiaoling”, SHI Leiling’, Aletengtuya’, ZHANG Dapeng', LI Ning®’, WEI Hongyan®(1. College
of Life Sciences and Technology, Xinjiang University, Urumgqi 830046, China; 2. Xinjiang Uygur Autonomous
Region Institute of Traditional Chinese Medicine and Ethnic Medicine, Urumqi 830002, China; 3. School of
Traditional Chinese Medicine, Shenyang Pharmaceutical University, Shenyang 110016, China)

ABSTRACT OBIJECTIVE: To separate and purify 4A/hagi sparsifolia n-butanol extract monomeric compounds, and to investigate
its effects on the proliferation and metastasis of human cervical cancer HeLa cells. METHODS: The n-butanol extract was separated

and purified by silica gel column, Sephadex LH-20 gel column and prep-HPLC. The structures of compounds were analyzed and
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identified according to physicochemical properties and spectrum (mass spectrum, hydrogen spectrum, carbon spectrum) data.
Using human cervical cancer HeLa cells as objects, 5-FU as positive control, MTT assay was used to detect the inhibitory rate of
HeLa cells pretreated with different doses of compounds (6.25, 12.5, 25, 50, 100, 200 ug/mL); 1Cs was calculated to screen
active monomers. Scratch test was used to investigate the effects of above active monomers (all 50 pg/mL) on the migration ability
of HeLa cells. Kim’s formula was used to evaluate the effects of 5-FU separately combined with above active monomers [(3.125+
6.25), (6.25+12.5), (12.56+25), (25+50) pg/mL]. RESULTS: Six compounds were isolated from the n-butanol extract part of 4.
sparsifolia and identified as butin ( I ), 3", 4’ , T-trihydroxyisoflavone ( I ) , p-methoxyphenylacetic acid ( 1l ) ,
4-hydroxyacetophenone (IV ), aurantiamide acetate ( V), protocatechualdehydea ( VI). Compared with blank control group, 5-FU
and each compound (5-FU: 6.25-200 pg/mL, compound I : 12.5-200 pug/mL; compound I : 25, 50, 200 upg/mL; compound
IIT: 6.25, 100, 200 pg/mL; compound IV: 50, 100, 200 pg/mL; compound V : 12.5, 25, 200 pg/mL; compound VI: 6.25-200
pg/mL) could significantly increase the cell inhibition rate. ICs of compound 1, V, VI were decreased significantly (P<<0.05 or
P<<0.01), and those of compound I and VI were lower relatively. The migration distance of cells in 5-FU and compound I and
VI groups were decreased significantly, compared with blank control group (P<<0.05 or P<<0.01). 5-FU separately combined with
compound | and VI showed additive and enhanced inhibitory effects on the proliferation of HeLa cells (synergistic index>0.9).
CONCLUSIONS: Compounds I - VI are isolated from Alhagi for the first time. Butin and protocatechualdehydea are active
monomers of its n-butanol extract part. Above two monomers can inhibit the proliferation and migration of human cervical cancer
Hela cells, with strong inhibitory effect in vitro, and stronger inhibitory effect combined with 5-FU than any compound alone.

KEYWORDS Alhagi sparsifolia; n-butanol extract part; Monomeric compounds; Antitumor activity; Proliferation; Migration;

Drug combination; Human cervical cancer HeLa cells

9% 0V (Alhagi sparsifolia Shap.) kS FH& 57 5 J& #E
Y, R T SV X R ) — A R 2D
TR RES =7 2 —  HAT TR BT R AR SRR R
R EEDIY, RIR T IR IE K JRIBRIETE X LA Sk
whaE: PR IAIR S S IR ) R 2,
P d B UL IR IR |, A3k AR 2948 8 A 9] 50
T, IF BB G AR R Ak ) S H ™ U L PR AR
A fd R, IS B B R B K AR R B 2
13.577 , 29 5 A BRA AR B SRR & 10 G iR 1730, |
HI BB A P25 Gy T T B oA B T rh e A &2
REERS B B0 B IR TRCR B i TR E T ROR S
JR PR, LI R A2 3 T — 2 BRI L, 3 —E
O TARFG: I A0 MG 58 52 7% SR OGP, DL
KU HIRIT 259, A GE A FT Ao & B, 98 el
IE T B AR BB A 470 e (G 2 8 30098 ) G2 01 49 1Y)
VR SR e ORISR AE M A b, XS B T
P2 R L A 70 138 Al Ab S S e S 5 RIS
I N B 20 HeLa 2 i Ry %t G2, XSS PR HET T i
FEXT I PR LA R DR R R TR0, DA A 8 el i
BATRTT E SR I e S S B HE S AR

1 7
1.1 {88

BC-J80S ! CO, K5 #5246 ( 1 R S A FR 23 F) B2
JP A5 ) s ELx800 AU 4> [ sh b 42 ( 35 ¥ BioTek 2
] ) 3 ARX-300 BURZ B ALPRAL L AV-600 BUAZ 1 IEPR A (1
[ Bruker 23 # ) 5 API 2000 %I ¥ A €5 33 - £f ¢ B 3%
(LC-MS/MS )% (5 [ Sciex /A ] ) ; FTIR6700 Bl 21 4p i

TEIEE 2019EF0EFELE

T (2 [ Nicolet /A 1] ) ; ZF-6 1 = F 4 Sk 0% ( |
1 5 MR AT R A ] ) ; SPD-20A F s SORHH (%A ( H
7K Shimadzu 23 5] ) 5 Eclipse Ts2 % {3 B W fif &% ( H A
Nikon /A F] ) ; DZF-2B 8 F AT 28 T4 (db ik o6
BEIP AN A FRA W) 5 V-100 AU fiEs4E 25 41 .CCA-1111 !
Y ENIKAE PR B (1 2 AR AT FR S | ) s RE-5210A
Rl 7% AN (o A AR ) s SHB- T AU R /K
K2 B2 5 OBM AR T3 A FRA ] ) ; SW-CI-2F
RUVE A TAE & R M H s e R A R | 5 Mikro
220R 174 v B 0 ML (5 8 Hettich 23 7)) ; UPT-I-5T/L %
Mo R Al K AL B AR R 2E R A7 BR A R ) s THZ-02 T &
K ARG (h E R B iR o B A=) .
1.2 #M Am5ikF

BROEHIR B oBrsmnt SR IX , 2o mal E/R AR IX
2 RO 2 FE BT ST 5 01 4 0 o SRR B s
FE WD 5E ] (A. sparsifolia Shap.) BHE T3R43 -

5-F8 PR M E (5-FU ) J5URE24 (i I 2R % 24l A7 BR
oyl At FAT6 1012 Il I Aif LUAH L 35 57 BERf B 22 0.25
/10 mL) ; DMEM =5 2L (415 : L0T20170511-0135)

A2 137 (FBS, #it5-: TBDO110HYT) . 0.25 % i & |1 i

(F5: LOT20170612-0085) | 75 5 2 555 2 AL (PS, it
5 : L0T20170310-0146) 4 1 7 K HBH T LR A= 9 i o
BHEA B AW R ER 22 1 (PBS, 55 [ Boster 231,
fit*5: 11D16B30, pH 7.2) ; PU FH S8 S e £R (MTT, 3£ [
Sigma 2% ] , 41t 5 : 1212U0516) ; ik ¢ G 1 2 Mz 6k e
GF254 )2 M (5 BV TABRAF) s RyCos (i A
(250 mmx>4.6 mm, 5 pm, KIEVLH 43 B RFERR ] 5
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JFi% ODS 2,34 [100 mmx4.6 mm, 15 pm, YMC (1 [H)
> wl]; Sephadex LH-20 7 5 Ml B ¢ €4 335 41 (80 emx 1.3
cm, 40 um, % [E GE Healthcare Bio-Science AB A H] ) ;
HPD100 A FL W% B4 fig (742 : 0.3~1.25 mm, ¥ M 52 1
L TABRA A 5 R k4, Ak O/ CR S
Fits \IE TS R . FF LR (DMSO) Z538 5] 15 0 4 Hr
afi, KCh LB TK
1.3 4Hp8

B 35 HeLa 20 M R EIRLABE 11626 ar B2 it
FEBEAN AR BE IR AR AL
2 FHiE
2.1 IETEFRISHCHRR BS54

BT i 35 B il 3840 9 ke, 70% L FEVIRH
Fo 1:10(m/V, kg/L)F 70 CHF ] HEE 3 K, £:K 2 h,
B IR, 80 [T 753928 1 550 go REMIKIL
AYHE FIE TBEZEIC3 R, BK 9 L, A5 92 B0/, T 50 C
ikt Z5 1, B IE T B2 BUER 067 260.0 g, 75334 16.77%
(FOE T BEABURAL T SR EZ it E) . Ik
IR DI IE T R A€ BB A7 250 g, 25 HPD100 LW B
JEHE , LA FE-7K (100 0~0: 100, V/V) 6 BEVRII , PRI
G IF e, 15 30 % LRSI /3R 120.0 g F190% £
P W 38 43 V= 75.0 go B 90% £ B ok B 3 4 15
70.0 g, ZRER (100~200 H A, LA 4 F e FHEE (100 :
1.90: 1, VIV BB VR, 2 82 05500 5 68,15 44>
WA (Fr.l~Fr4) . Fr.l ZJFj ODS A1 43 , DL H -7k
(100: 1, V/V)BEME, 15 Fr.1.15 % Fr. 1.1 4 7 48 B e ok
FHETE (EIEHA RyCe) 208 A6 G4 1 (13.4 mg) Fl
A9 1 (20.3 mg) . Fr.2 251/t ODS A (3%, L) H -
JK(80: 1, V/V) UL , 4% Fr.2.2A Fl Fr.2.2B; X Fr.2.2A Fl
Fr.2.2B JEA 7 il 28 70 e 350 AR (6335 43 85, A A & T
(13.2 mg) MAL-AWIV (12.3 mg), Fr.3 &I ODS H:
Tk, DA EE-ZK (30 1, V/V) B, 45 Fr.3.3; %) Fr.3.3 #E4 74l
AR AR 5 S 2, 18 B V (134 mg) . Fra %
JHiit ODS #: (a3, LA EE-IK (52 1, V/V) B, 15454
VI(13.2 mg).
2.2 KR

G55 e R A PE BT, R BT (MS) L &
('H-NMR) &% (“C-NMR) . ZL4h (IR ) % 1% T B xf 1k
G T ~ VI TEs i 5 .
2.3 31 HeLa Z0BEI85E 5 14 R ROTF 1%
2.3.1  ANMIEE3R W5 HeLa 40 M VR ZC R ECHS , TH G B
F 37 CORUEHR R, BBOE 1 2 550 T, A4 e ks
Fi (75 10% FBS A DMEM iR 35 3, N A 3 mL,
LA 1000 r/min .05 5 min J& , 7725 LR B DOEEET
YRS SRR 1 mL IR 2 ARG SN, A2 i
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B2 5 mL, IR, BT 37 °C .5% CO. 2 i 1% 346 vh itk
TTREFR 3 B 2 KO A MG SR 10K, O T sl T g
MBI , &
2.3.2 THPERAGE R BCU2.3.17 IR X R A K
HeLa 4, F 0.25 % Jif 2 /1 B Ab i 1] o 2 g i o
T, FH AN 77 008 40 i 235 B R 48 32 6% 10" ~/mL, 4%
100 pL/ALHFN 2 96 FLAR T 37 °C 5% CO. 5544 T &5
FE 24 hg AN BEALS 28 6 IR 5-FU 4 figs Ak
G (K25 A R348 6.25,12.5,25,50, 100,200
pg/mL, 5% & ¥ 2% SCER[15]) , 25 U6 IR 45 755
VRFR A AN 1 TR, FEA S 45 2 4 4 T AR R 5 B 2540
(BN =R . BAREIANEA, T
37 C 5% CO. 1 F R 37 48 h , LA 5 mg/mL [ MTT
VW (LA FRER K M), 10 WAL AVEFT 4 h, 3525 B3
W, A DMSO 3& & (100 pL/AL) , THEK FHR% 5~10
min ffi 58 2R AT, T4 A AR T 570 nm P Ak
R 45 FL A OG I T A B I R (B [E= (1 — &4
AR G A PR B LS 6 ) <100 9% ], -4
SRR BE (1Cs0, RIS A7 15 4 B B0 b — i) B s
(A2 ) | A 16 305 1 e ( B 1Cso {2718 ) 1Y
Bk, PR ER 3.
24 HREXIREIE

B2.3.17 3T X #0449 HeLa 20 0, FH 40 Jf 15
FE N 20 M5 BE PR AL % 1x10°>/mL, 4% 400 pL/FL 4 F
A8 LM, F 37 C 5% CO. 50F F R 37347, i 200
pL AR Sk 7E 20 i 3R ML P 3 5) RR S , I PBS WUk 3 1K,
A E FBS 09 241 fd 355 72 0 (RIS 5 FBS 1) DMEM i
WERE SRR, R A 5, 37 B 5] B 5 B ) B (B ]
0 h) 5 B K 20 I BE AL 4k a5 G BR G L 5-FU 411
“2.37 I i PR MR R R AL A A (A 2 A ) Y
450 pg/mL, 5 it ik B S A U A i 58 BUR Y
“2.3.27 5 NI IC1E) , 25 O BRAL A TS IR R
& FBS YA MG TR, o 25 25 25 2H 25 T AR LR Y 24
YL FBS ARG FR 0 R o ALk E 34
AL A F 37 °C 5% COL 5 T R 5% 24 48 hF , I
BB RE AN, 5 0hHE,48 h
IR 4 B 46 /N 22 (BB R HeLa 411 A3 E AL HE 5179,
IR E R 3K,
2.6 BERBUREN

BL42.3.17 30 %04 4 0T 04 HeLa 40 it , FH 41 i 35
FE VR 20 M5 BE PR AL % 1x10°>/mL, 4% 100 pL/AL 4 F
%96 LR, T°37 °C 5% CO. 54 F 153833 %5, B
L FEHLA> A 5-FU B4 2.3 100 i ik A A5 P s Ak &
WA R [ (3.12546.25) L (6.25+12.5) . (12.5+25) |
(25+50) pg/mL ; 1) 1t 15 B 2 25 A U2 i 1 I 5% A
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), 25 U R 25 T SRR FRAN MO RS R, R & 40 24
ZH 25T AN ) B 25 (1 DL g B 85 35 IR ) o
HIE 3 NESL, T 37 C.5%CO M FHFE48 h i,
AIA 5 mg/mL (9 MTT I WAEH 4 h, 5% BIEW, A
DMSO i 5 (100 pL/AL) , THEIK %% 5~ 10 min fifi 5¢
ARSI, i 2.3.27 WUR Jr A A5 FL WO BE 5
E, IR & A XN I RCR . g=E.o/ (Et
E,—ExE,) (X, “q" FIRHRE “ B 25 5E F D
i3 “E B i A 25 2) s Hirfr,0.85<g<<1.15
SHARIMERT L 1.15<<g<<20 M#&smfE L, 0.55<<¢<<0.85 &
fEPUEH . BRI 31k,

2.6 FitFEH*

K HI SPSS 13.0 A0 Bt i AT et 40t THEEWR
BHPLx s 2o, R R I 22500, P<0.05 K25
Baiiterm Lo
3 #R
3.1 HHEE

a1 aRE A . 533 CuOHu, 41t
286, % & (mp) : 330~332 C., ML T2 ik (EI-MS) :
m/z 287[M+H]" . 'H-NMR (CD,OD, 600 MHz) J : 7.65
(1H,d,J=8.4 Hz,H-5),6.98(1H,d,/=1.8 Hz,H-2'),
6.82(1H,dd, J=1.8,7.8 Hz,H-6') ,6.80(1H, d,J=7.8
Hz,H-5'),6.51(1H,dd,J=2.4,8.4 Hz,H-6),6.36 (1H,
d,J=2.4 Hz,H-8),5.35(1H, dd,J=3.0,12.6 Hz,H-2) ,
2.98(1H,dd,J=12.6,16.2 Hz, H-3b) , 2.65 (1H, dd, J=
2.4, 16.2 Hz, H-3a) , “C-NMR (CD,OD, 150 MHz) ¢ :
190.5(C-4),165.2(C-7),164.4(C-9),146.2(C-4"),145.9
(C-3"),132.0(C-5),129.4(C-1"),119.2(C-6") ,116.0(C-2"),
115.2(C-5"),114.7(C-6),111.1(C-8),103.6(C-10),80.5
(C-2),44.7(C-3) . DL FPOEEHE S SCHR[211 54— 3L,
T Iz S P IR A LA 1A

wEW N R A AR, 75 FxX:CuOHs, 3 F i
268, mp: 271~272 °C . UV (H ) A 261,326 nm,
EI-MS:m/z 269 [M+H]". 'HNMR(CD,OD, 600 MHz)6:
6.83 (1H, s, H-8) ,6.84 (1H, dd, J=8.0, 2.0 Hz, H-6' ) ,
6.84(1H, d, J=8.0 Hz, H-5"), 6.94 (1H, dd, J=8.5, 2.0
Hz,H-6),7.01(1H,d,J=2.0 Hz,H-2'),8.06 (1H,d,J=
8.5 Hz,H-5),8.11(1H,s,H-2) , "C-NMR (CD;0D, 150
MHz) § : 103.2(C-8) , 116.3 (C-6) , 116.4 (C-5") , 117.5
(C-2"),118.2(C-10),121.7(C- 6"),124.8(C-1"), 126.1
(C-3),128.5(C-5), 146.2(C-3") , 146.7(C-4" ) , 154.7
(C-2),159.8(C-9),164.6(C-7),178.2(C-4) . LA itk
Bt 5 SCER[22) 54— 2, e iz b Ak 37,47, 7- =
PRI SRR, Heah Ry L 1B,

AW asHRE . 20 COHw, 70 F
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OCH; OH

COOH
1

CALAH I O AR 2R ) DALE YV (45 2T

7
CHO

on

EALAV (H S ) FALE VI RULZET)

1 &&EW I ~VInEHlK
Fig 1 Structures of compounds I -VI

#1166, mp: 85~87 °C, EI-MS:m/z 167[M+H] ., 'H-
NMR (CD;OD, 600 MHz)é: 3.56 (2H, s, H-2) , 6.76 (2H,
dd,J=8.5, 1.5 Hz,H-2",6"),7.13(2H, dd, J=8.5, 1.5
Hz,H-3',5"),3.70(3H,s,4’-OCH;) . “C-NMR(CD,0D,
150 MHz)§:172.7(C-1),40.2(C-2),115.5(C-1"), 130.4
(C-2',6"),115.1(C-3",5"),154.8(C-4"),52.1(4’-OCH3)
DL i A5 5 SOk (23] A — B, o e iz Ak Gk
XTH RS g, A5 Fy LR 1C.

&N AR, 477X CGOHs, 4 F i
136, mp: 108~111 °C . EI-MS: m/z 137 [M+H] .
'H-NMR (CD;OD, 600 MHz) 6 : 7.89 (2H, d, J=8.4 Hz,
H-2,6),6.83(2H, d, J=8.4 Hz, H-3,5) , 2.52 (3H, s,
8-CH;) . “C-NMR (CD,OD, 150 MHz) ¢ : 130.4 (C-1) ,
132.2(C-2,6),116.5(C-3,5),164.4(C-4),199.6(C-7) ,
26.3(C-8). LA i 5 SCHR[24] A — 3, #iff
G N AR HIR S, 25 LA 1D

AWV A EH RS, 537X CoONHas, 77
it :444,mp: 179~181 °C. IR(CHCl:, KBr)Amw:3 313,
1726.1661.1632.1579,1 264,746,698 cm ™', EI-MS:
m/z 445[M+H]", 'H-NMR(CDC,;,600 MHz)é:1.96(3H,
s,4-CH;),2.75(1H,ddd,/J=15.90,9.20,6.41 Hz,b'-H) ,
3.07(1H,dd,J=10.26,16.42 Hz,b-H) ,3.22(1H, dd,J=
5.99,16.42 Hz,c¢'-H) , 3.84 (1H, dd, J=5.12, 13.46 Hz,
H-2),3,92(1H,dd,J=6.16,13.34 Hz,H-2') ,4.35(1H,
m, d-H) , 4.78 (1H, ddd, J=7.19, 10.26, 9.23 Hz, ¢c-H) ,
6.03 (1H, d, J=8.55 Hz, -N'H) , 6.73 (1H, d, J=7.69
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Hz,-NH), 7.05(1H, m, f'-H) , 7.21 (1H, m, f-H) , 7.30
(2H,m,H-k,k’),7.42(2H,t,J=7.27 Hz,H-j,j') ,7.51
(2H,d,J=727,1.21 Hz,H-g,g'),7.70(4H,dd,J=7.27,
1.21 Hz,H-3',3),8.01(2H,s,H-h,1), “C-NMR(CDCl;,
150 MHz)§:20.77(C-3"),37.49(C-¢"),49.51(C-2),55.03
(C-2"),64.61(C-4),126.77(C-1),127.06(C-j,j’),127.17
(C-b),128.61(C-k,k’),128.65(C-c,d),128.72(C-h,g),
129.15(C-b", g'),129.31 (C-f', ), 131.91(C-1), 133.75
(C-i),136.67(C-a),136.72(C-¢), 167.11(C-m) , 170.25
(C-1'),170.74(C-3) o LA b Wi 8cdln 15 SCHR[25] 54—
B, W 2 A S W R BRI , A5 R LI 1E

E VL AR . 7312 COHs, 73T
H . 138, mp: 153~155 °C . EI-MS:m/z 139 [M+H] .
'H-NMR (CD;0D, 600 MHz)5:9.68(1H, s, 7-CHO) , 7.30
(1H, m, H-6) , 7.28 (1H, brs, H-2) , 6.90 (1H, d, J=8.4
Hz,H-5) . "C-NMR(CD,OD, 150 MHz)§:193.1(C-7),
153.7(C-4),147.2(C-3),130.8(C-1),126.4(C-6),116.2
(C-5),115.3(C-2) o LA I i 4l 15 SCRik[26] 3 A% —
B, o e IZ A S R LA JLA5 R U LR 1F
32 EMBEEMNITIEER

52 IR IR He A, 5-FU MIgAb &4 (5-FU : 6.25~
200 pg/mL &5, L& 1 :12.5~200 pg/mL %5 & ,
& 11 :25.50,200 ng/mL, L& ¥ 1 :6.25,100,200
ng/mL, fbA IV £ 50,100,200 ug/mL, 54V 125,
25.200 pg/mL, LA VI :6.25~200 ng/mL 4% 7)) ¥y af
8 240 A R S T, HL5-FU L RfE A T .V VT
(9 1Cs B3 f 25 FAAIG, 22 R i 22 2 L (P<<0.05 5§
P<<0.01). Hr 659 1 VIR IC (EAHXT AR, $2 78
W%xﬁHeLaéﬂﬂﬂ’@iﬁﬁé@?ﬂlfﬁhﬁﬁ%ﬁ TR K

TEPRIX 2 MBI IS PE SRR 15 22U .
33 XRIWER

oz X A s, 5-FU 54689 T VIL40iE iy
YE R B 350/, 22 ST B 2 L (P<0.05 3
P<0.01),TEILE2 .32,
34 BARAHYRIENER

AR 5-FU 54669 1 VI 5lBcG/E/ 48 h
J& , 45 ARG ¢ [E3 KT 0.9, B & B Xt HeLa 41
(3 FE B AR IS SR i BRI AR AT LR 3.
4 itig

B USRI IR bS5 R LA IR IR . A
e R AR FE H w5 T R, HURH AR R e,
T A RNEIT T2 . AT FT A5
SRR JEGEHITE T B AR U HA B BT e T
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#1 REFE LGS W Hela M HIHE 5 1 B 1
(xts,n=3)
Tab 1 Effects of different doses of monomeric com-

pounds on the proliferation of HeLa cells (x

s,n=3)

i E,% 1Coug/ml || 43I E%  ICopg/nl
A 0174005 21860+334 || LAY S0pgmlé 0222007 20541£315
SFUG2ugnLdl  053£008” 9512064 || fLAHN 100pg/mldl 0354002
SFUISugmLd  075£003 AN 200 pgml 048006

5.FU 25 pg/mL 4 062£004" AN 625 gL 0132007

S.FU 30 g/l 4 086002 fLAHN 125 pg/mLé 0262003

S.FU 100 g/mL 41 078005 AN 25 pml 8 0.12£006
SFUNOug/mLE 093007 AN 0ugnldl 0361005
WAWT 625 pgml 0255007 MT3E16° || AN 100 pg/mld 0435003

WAMT D5ugmld 04720027 AHN 200 pg/mL i 0374008

ADT Bugmld 0394001 AV 625 po/ml 0122002 104444128°
AT 0ugnldl 0412002 TAHV 125 ugmL A 0282006

HAIT 100ug/mL 06410097 WAIV 5 pgmld 034004

A5 W0ugml i 082£004 HAHV Dugnldl 0194001
WAMT 025 pgml D 0191003 199624300 || AHYV 100ug/ml 4 022003

A 05 ugmlE 0224000 WAMV 200ug/mLf 0652005
AW 25 pgml s 0474003 ANV 625 ug/mL 0 0322003 23124086
AN S0ugmLd 0301006 WAST 25 ugmLd] 0455002

EADT 10yl 022£001 AV 25 pgmL ] 07320047

AN 00pg/ml 0572002 WAI 0ugnldl 0682001
WAMT 625 pg/mL A 0315008 29931368 || fLAHV 100 pg/mLl  0.74£0.08°

A 125 ugmL A 026006 AT 200 ugmL & 0522007

AT S ug/ml 4 0144004

T 52 BRI g, " P<<0.05, " P<<0.01

Note: vs. blank control group, *P<<0.05, **P<<0.01

SN HRAL

5-FU 50 pg/mL 41

APV 50 pgmL 41 LAY T 50 pg/mL 4l

24h 48h
I§Iz ﬂ',A#w I . VIXf HeLa 4R 1T # B 20
Fig 2 Effects of compounds I , VI on the migration

of HeLa cells
PEC, AR BE AR IR | LIRS R A S
i 968 24549 5-FU AR kg BH PR T B ORF 22 SEAACTE AN 285 B
NN RN S NIRRT R S RS
A —E BRI ER) , DU E $988 HeLa 4L X142
TESKSERIIE T A8 BORA o3 8 AEAR R SR -, %) AT
iR i P AR A T O 0, DA O SR R LS T A

HEZE G 2019455 30 45575 4 1)



xK2 EW]1 VI3t HeLa i B EE RIS (X + 5,
n=3)
Tab 2 Effects of compounds I , VI on migration dis-
tance of HeLa cells(x +s,n=3)

4 EBIEE mm 415

BHIE 293009 AT S0 ug/mL4

5-FU S0 pg/mL 4L 138004 AV 50 yg/mL. 41
A R e, P<<0.05, ¥ *P<<0.01
Note: vs. blank control group, “P<<0.05, **P<<0.01

®3 ARFEKSHAZNqE

Tab 3 The ¢ values of combined medication of different

HHEH, mn
19610.06°
207£007°

doses

417 q ikl q

SFUSILS gl ] 625 pgmldl 095 || SFUSIS pgml+ AV 625 pomldl  LI0
S-FU62S b g/"mhﬂﬁ{ 1125 ug/mL?ﬂ 095 5-FU6.25 ;Lg/mL'fJﬁ{ SV 125 }Lg/nlL?ﬁ 097
SEUILS pgnl+LAM T 25 pomldl 091 || SFUILS pgml+ ANV 25 pg/ml 131
SFULS pg/ml AT 50 pg/ml LT || SFUS pgmlHEAHIVT S0 pg/ml 4 146"

T MU, 4+ 1S3 A

Note: “+” means “additive” effect, “++” means “enhanced” effect
I7 DA B SE A S8 35 A A I T L 48 vy A A AR A T R R
2%,

AHF5E % Sephadex LH-20 BEMEH: 5,3 .ODS #: (7,
Tk 8 7R v AR A € i SR AR R 6 U T T AR AT
AL H A S5O A T i T B 5 R A 5 A R
MS IR A IR 55 U 15 B AR XS W Z5F A T4
SRS AR I A RERR (1) 3,47, 7-— 5
Fe S (1) o HAREER 2R (1) (4- 32328 2
(IV) &SR (V) AU LASEE (VD 45 6 MEA4,
HYEAE R MIZB Y o 25153, 78 J5 20X E i)
A2 B I SR 275 o AR ST L B5-FU Sy BEAE X
BRI MTT IERT EiR 6 bGP i AR Sl G 1 i1 7
P Z5R R, 525 O R A, 5-FU Rl &4
(5-FU:6.25~200 png/mL 45 &5, /b &9 1 :12.5~200
pg/mL & F& AP 1T :25.50,200 pg/mL, fb& 41
6.25.100,200 pg/mL, LA #71V : 50,100,200 pg/mL, fk
AWV :12.5.25.200 pg/mL, fLEH VI :6.25~200 pg/mL
25T ) Y AT A A A e 2 e ke T
V VI IC (2SR IR A B BRA, HAb &9 T
(1) TCso {E AR AT ARG , $7R LA 0 M T i, Xt S AR PR
MR R A R MY 5 -

s RIS WM JF & e st 254 50 % I i 5 B kA
TR, B BRI H 3 S5 AR T R 4
LA 55 7% S A% T | e B 52 2 PERARE , 7T DL b eg 4= 2%
FVE B 2 S BOB M o A e T E R 22—,
RJR SE 06 21T 20 M AL B ) A 28 375 7k - X PR )22 20
KA, AN Ry ifil i — s 1 XK (RIS ) )5, b T3k

TEIEE 2019EF0EFELE

AL s XS, HREE, Dk H 527

RS PR A LA B T A SE 0, A PR i

TIBI 5 30, 96 B0 B2 B 6 N B 5900 HeLa 4 ffl H AT

A AR S HERT Be AT & A BT s 25 1Y

TR BT, (GO B SR 5 22 5 RS AV P v R DL AH DG

1B o BORMEFE LA 5-FU Sy BHA: X R SR R 52 35 75 22

WEYERR (A T VD) XF HeLa 20 it 1T 8 A4 410 il /5

Mo SR ER, 52 A A, 5-FUSEw T M

ZH 21 ML ) A B B 1 B N R X 2 MBS T

il HeLa 2 ML (AR SMERS o b ALG 9 1 04T 1

FAAR WAHSCHGE , 1669 VIR BT R VR A -5 sCik s ™

FEAR—F,

A 2528 WA sl PN LA 259 [R] i) 5 S )
I H R T GRS AR #E RIE (B
Ff s AT RE 257 AL AH S SRS, SCASBIFSE X 5-FU 54k
1 VIR HRCR AT TR . 455 R B, AR 5]
T 5-FU SIS0 T VI 5 X HeLa 41 i34 HAT
AR S B AR (¢>0.9) , #2 R HoAA —E )
PMAISONE o [RIE, A ST AR 25 W 5] i b 1 B AR
#4 (B 5-FU 3.125 pg/mL+1b-5% 1 84k 59V 6.25
pg/mL) , WAGH] TR EER, s — 2D UESE T P E B P
[FE

25 A AR5 NS JE ) 1F T A ) AR gy 2
3 T 6 MMEA Y, b O e LA R & OE T
B G AT REIR i S SR T NS 8 NP R N < T i NG
I HeLa 4 I (34 58 5 3078 , HAT o i 1A S/ 4t it 0 )
YERT, B 5-FU 5K J5 i 40 i/ FH o 1 79 5 4 i) B
o ABAB 5N B AR5 R T 1 98 584 1 T i
R G DRSS R N AR L7/ DO NS Y IR s A U
HE T SO BB 5 Zebt e — 2L Ik .
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