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Study on the Inhibitory Effects and Mechanism of New Small Molecular Kinase Inhibitors Ibr-7 on
Human Pancreatic Cancer Capan-2 Cells

YAN Youyou', ZHANG Bo', ZHANG Qi*, ZHOU Dongmei’, LIN Nengming" * (1. Dept. of Transformational
Medicine Research Center, Hangzhou First People’ s Hospital Affiliated to Zhejiang University School of
Medicine, Hangzhou 310006, China; 2. Dept. of Transformational Medicine Research Center, Hangzhou First
Hospital Affiliated to Nanjing Medical University, Hangzhou 310006, China)

ABSTRACT OBJECTIVE: To observe the inhibitory effects and possible mechanism of new small molecular kinase inhibitors
Ibr-7 [Irutinil (Ibr) derivatives] on human pancreatic cancer Capan-2 cells. METHODS: Taking Capan-2 cells as objects, CCK-8
method was used to determine the proliferation of cells after treated with 1, 2, 4, 8 pmol/L Ibr/Ibr-7 for 48 h. The survival rates of
cells were calculated. Sensitization effects of 1 pmol/L Ibr/Ibr-7 on different doses of gemcitabine/paclitaxel (0.062 5, 0.125, 0.25,
0.5, 1 pmol/L) were detected. Clone formation test was used to detect the situation of cell clone formation after treated with 1, 2,
4 pmol/L Tbr/Ibr-7 for 48 h. The number of cell colony formation was recorded. Flow cytometry or JC-1 method was used to detect
the apoptosis of cells after treated with 2, 4, 8 pmol/L Ibr-7 for 24 or 16 h and the changes of mitochondrial transmembrane
potential; total apoptotic rate and the percentage of mitochondrial membrane potential decrease were calculated. Western blotting
was used to detect the expression of related apoptotic protein (PARP, Noxa, Bcl-2, Bax, Mcl-1, Bel-xL). RESULTS: After
treated with 1, 2, 4, 8 umol/L Ibr/Ibr-7 for 48 h, the survival rates of cells were decreased significantly; those of Ibr-7 groups
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or P<<0.01). After combined with Ibr/Ibr-7, the survival rate
of cells was significantly lower than that of same-dose
gemcitabine/paclitaxel alone group, and the Ibr-7 combination
group was significantly lower than same-dose Ibr combination
group (P<<0.05 or P<<0.01). After treated with 2, 4 pmol/L
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Ibr and 1, 2, 4 pumol/L Ibr-7 for 48 h, the number of cell clone formation was decreased significantly, while Ibr-7 groups were
significantly lower than same-dose Ibr groups (P<<0.01). After treated with different doses of Ibr-7 for 24 or 16 h, total apoptosis
rate of cells (2, 4, 8 umol/L), the proportion of cell mitochondrial membrane potential decrease (8 pmol/L), the relative protein
expression of Noxa (2, 4, 8 umol/L) and Bax (8 umol/L) were increased significantly, while the protein expression of PARP
(8 umol/L) , Bel-2 (4 pmol/L) , Mcl-1 (2, 4, 8 umol/L) were decreased significantly; above indexes (except for relative
expression of PARP and Bcl-2) of 8 umol/L Ibr-7 group were significantly better than same-dose Ibr group (P<<0.05 or P<<0.01).
There was no statistical significance in protein expression of Bel-xL among those groups (P>>0.05). CONCLUSIONS: Compared
with Ibr, Ibr-7 has better inhibitory and apoptotic effects on human pancreatic cancer Capan-2 cells in vitro, and has stronger
chemotherapeutic drug sensitization activity, the mechanism of which may be associated with reducing mitochondrial
transmembrane potential, down-regulating the protein expression of PARP, Bcl-2 and Mcl-1 and up-regulating the protein

expression of Noxa and Bax.
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Fig 1 Structural formulas of Ibr and Ibr-7
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W) s BN Z R IR IR AT R W 2R 5 i (PARP) FRL T fie
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M U BEZH LS 2520 [Tor Tor-7 F 43 o 1.2 .48
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BALAY G B (OD)A, H i H A A0 MLAF 15 R [ A0 A1 %
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IR S RAE 3R H)
2.1.2 BRI EUERNE WX B KA Capan-2
YR, DL 5> 10° A/ LAY %% B2 42281 T 96 FL AR h (45 1L 100
ul),F 37 C 5% CO.AF F 557 24 h )5 K 4 e B
SRS 6 B RN+ PG b B 20 (0.062 5.,0.125,0.25 .
0.5.1 pmol/L) | 58 42 i B FH 21 (0.062 5., 0.125,0.25 .
0.5.1 pmol/L) . Ibr P F4H (1 pmol/L) .Ibr-7 B Z4H (1
umol/L) LA K¢ Tor-+35 P4 Ath €Ik FHZH  Tbr-7+7 P4 5 56K ]
ZH Tor+48 A2 FH 2H F Tor-7+28 K2 W1 JF 26 (16 P 40741
14 1 pmol/L+0.062 5.0.125.,0.25.0.5. 1 pmol/L) , &
R B I S AR i I PR S A5 R
HE 3N AL 25 P BRI A RPMI 1640 £ 57 5
200 pL, 25 25 4 73 I & AH V. 25 9 1) RPMI 1640 1%
FEH 200 pL, T 37 °C .5%CO, 3548 h 5, 15 9%
I BEFLINA AT 10% CCK-8 K751 () RPMI 1640 5 57
FE100 uL, F 37 C 5% CO M FIEFE L h  #4c42.1.17
TR 5 00 5 T B A AT
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TSR 24 h g K A ML B AL 43R 25 P B R4 2 20
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48 hF , 3+ R4 IR, IR +h 2% vl (PBS, pH 7.4) 74
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H2mL, F37 C.5%CO M TR F 1~2 . fFibs
TR, Fr R 5258, F PBS 1 PE 2 1K, FH 0.1 9% 45 A 48 e
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YA 75 TE BCER A RE
2.3 AR EEAETER
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TSR 24 h ) K A M RE AL 53 R S o R R 4G 25 4
(Tbr-7 7543514 2.4 .8 umol/L, Tbr , 75 P4 fth 752 (1) 771 H 15
98 pmol/L, Fl i i BRIES%52.1.170) , R HE 3
ANEAL. ZSEXTERA A RPMI 1640 557535 2 mL, 425
LT RIS AR 2590 1 RPMI 1640 #5573 2 mL, F
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THALBR L W40 B . 40 PBS W vk 2 kA, InA
RPIM 1640 5555 %£ 500 uL F1 JC-1 T AE# 500 pL, &%),
YLt 30 min Ji5 , SR P2 AH SRS 00 244 6 S F, 457 A8 £ v
I, 1d ] FACSDiva v8.0.1 3K {24153 40 it £ 7 {4 Ji5S e, a7
TR A
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KER
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37 °C 5% CO. M F 1597 24 h, % AL40 I %5 RIPA ZL6#%
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SAERWE ., EA% EAEZ RS, T 100 Cilizk
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i 4 - 5 VA s Tk iz 956 1 L Tk (SDS-PAGE) | Bl J i B8 &8
PVDF & I, BAE U &= i P41 1 h )5, 23 510 A PARP
Noxa.Bax .Bcl-2 . Mcl-1 .Bcl-xL . S-actin—$7(1: 1 000) ,
T4 CWFE 18 ; FH TBST PR 3 ¥k, K 10 min,
JIAHRP 72 A9 41 (1:5 000) , M H 1 h,
TBST M BEME 3 K, 447K 10 min, LLECL BA)5, 85T
EEE AR R Ge b AR I R Imaged 1.46r BAF#E17 43
Bro LEHFRE T SNSRNKEMEZ LR H
FREE (A AF XS Feak it
2.6 FitFFH*E

K HISPSS 19.0 A X Bl A T et 40t THiEETE
BHLLX + s F0R AR FLABCR H e . P<0.05 2ZERA
Gt
3 Z#R
3.1 1Ibr . Ibr-7 X} Capan-2 4 ff 38 58 i& 14 F0 25 40 B UM

SEAU

31 AMEAIEEETEYE 5 A PO B R, AN
i Ibr  Ibr-7 /1 48 h /& , Capan-2 41 Jifg i) 736 R 15 I 3%
TR, HAS L Tor-7 20 1) 20 I 470 S5 i 2 (IR [ )

Ibr 20 , 22 S A7 G122 8 L (P<<0.05 8 P<<0.01) ; Ibr-7
B9 ICso {4 (2.3 + 0.2) pmol/L, i Z K T Tbr 19 (20.4 +
LD umol/L, 22 54 iit2478 L (P<<0.01) , FEILEK 1.
%1 Ibr.Ibr-7 3f Capan-2 HfETFE R Z M (X £ 5,
n=3)
Tab 1 Effects of Ibr and Ibr-7 on survival rates of Ca-
pan-2 cells(x+s,n=3)

415 AR, % il IS, %
2 HATIRA 1000443 1 wmol/L Ibe-74 77018
1 wmol/L Tbr4 80.9+15 2 pomol/L Tbr-74] 311£207
2 wmol/L Ibr4ll 759+12° 4 wmol/L Ibe-74] 57117
4 pmol/L hr4l 7B33+12° 8 pmol/L Ibr-741 514087
8 pwmol/L Tbréfl 673+ 11"
528 X IR LA, * P<<0.01; 5 [R] 50 4 Tor 2 L%, "P<<0.05,

#P<<0.01
Note: vs. blank control group, *P<<0.01; vs. same-dose Ibr group,
“P<<0.05,"P<<0.01

3.1.2 MRS MBURYE S5 IO IR AL, A
FI 7 P A (0,125, 0.25,0.5. 1 pmol/L) . %5 42 i
(0.062 5.0.125.0.25.0.5. 1 pmol/L) 4> BIVEH 48 h )5 ,
Capan-2 41 il (1) £73 28 34 | REAK, 22 R Gt &
X (P<<0.05 5% P<<0.01) ; B ] Ibr 5% Ibr-7 /5 , Capan-2 4]
L ) A7 15 238 1 Jb 81 T D 50 6 5 VY e L SRS R
41, FLIFFH Tor-7 21 1 40 A7 76 2R 340 d 251K ) et B
Tbr 4, 27 ¥ 51155 L (P<<0.05 5% P<<0.01), L
#2423,

£R2 Ibr.Ibr-7 5EHFMIEE AX Capan-2 ARTFERMZM (X5, n=3)

Tab 2 Effects of Ibr and Ibr-7 combined with gemcitabine on survival rates of Capan-2 cells(x+s,n=3)

4151 IR, % Eiti] MR, || A0 MRS, %
IR 1000418 | wmol/L Thr L F#] 823454° 1 pwmol/L Tor-7E F4 782408

0.062 5w mol/L 7 Tl 28 F4 96413 1 pmol/L Tbr+0.062 S pmol/ L ETHMERAL 803436 | pmol/L br-7+0.062 5 pmol/LFEMIEREA  69.0£257
0.125 pmol/L i A4 884+28° | pmol/L Ibr+0.125 pmol/ L ETHBERAE 7334147 | pmol/L Ibr-T+0.125 pmol/L ETEREMA  56.540.6
025 pwmol/L Tl e i 589144 | wmol/L Ibr+0.25 pumol/L P AENE AL 451426 | pmol/L Ibr-7+0.25 pmol/ LHTHMENEMAL 3204397
0.5 wmol/LF e 4L 398421 1 wmol/L Ibr+0.5  mol/L 75 PG 36513 | wmol/L Ibr-7+0.5 1w mol/L 3 5B 18.4£2.57 8
1 pmol/L # il LA 8114 | pmol/L Ibr +1 wmol/ LT MEK AL 240402 | pmol/L Ibr-T+1 wmol/L H Ak 4L 1455117

525 X IRAL g, P<<0.05, * * P<<0.01 ;5 5 [R] 1) 75 P4 A s B A 4 e, “P<<0.05, P<<0.01 5 55 Tor-+[R) 51 12 75 P4 e B 41 He e, 2P <<

0.05,*P<<0.01
Note: vs. blank control group, *P<<0.05,**P<<0.01; vs. same-dose gemcitabine alone group, “P<<0.05,”P<<0.01;vs. Ibr+same-dose gemcitabine
group, *P<<0.05,*P<<0.01

%3 Ibr.Ibr-7 5 #ZEZEL A3 Capan-2 fiETFE R (X £5,n=3)

Tab 3 Effects of Ibr and Ibr-7 combined with paclitaxel on survival rates of Capan-2 cells (x +s,n=3)

41 HIRAFER, % 4151 PR, % || 4 MR, %
R 1000£19 1 wmol/L Tbr i 85243.0° 1 mol/L Tbr-7E Fi 187443

0.062 5 pmol/LZHEH A 551417 1 pmol/LTbr+0.062 5 pmol/ LEMEIEAA 467247 | wmol/L Tbr-7+0.062 5 wmol/LEMBHMAL 300 +2.17
0.125 pmol/L EWEH T4 49.1+07 1 wmol/L Ibr+0.125 p mol/L % HEEHE A 407597 | pomol/L Tbr-7+0.125 w mol/L ZH LK F4L 2484217
025 wmol/L EHREHAAL 40507 1 pmol/L Ibr+0.25 1 mol/L R $55£3477 1 mol/L Ihr-7+0.25 1 mol/L £ F/ K P 200+ 1677
05 pmol/LEE AL 40108 1 wmol/L Tbr+0.5 1w mol/L £ H AL 416307 1 wmol/L Ibr-7+0.5 1w mol/L 2 F I AL AN E R
1 pmol/L EFE A $yL14 1 wmol/L Ibr+1 e mol/L £ HBHEFIA 416247 | pmol/L Ibe-T+1 pmol/L EHEEEA U4t

T 525 U BRAE AL, " P<<0.05, ™ P<<0.01; SRl A2 B A I 4 b A, #P<<0.01 5 5 Tor+ [ 70 s S AZ Bl F 20 He e, P<<0.01
Note: vs. blank control group, *P<<0.05,"*P<<0.01; vs. same-dose paclitaxel alone group, “P<<0.01; vs. Ibr+same-dose paclitaxel group, **P<<
0.01
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3.2 Ibr.Ibr-7 X} Capan-2 4 A 55 BE T B HI S0

5525 0 R FRAE, 4557 4 Tor (Tbr-7 2 A 46 M 4
JE R 0820, 2 4 pmol/L Ibr 424 K2 1.2 .4 umol/L Tbr-7
2H R 20 MV T BB Y S 25 k2L, HL 59 2 Tor-7 413
BFART R Tor 4, 22 5 A7 e 11778 L (P<<0.01),
TEILE 2 3R 4.

AZS DA B. 1 pmol/LTbr4l C.2pmol/LTbrZl  D. 4 umol/L Ibr4fl

E.1umol/LTbr-741 F.2 pmol/LTbr-741  G. 4 pmol/L Tbr-741
2 Ibr . Ibr-7 X% Capan-2 4RBA5E &R AL HI S0 (n=3)
Fig 2 Effects of Ibr and Ibr-7 on the clone formation
of Capan-2 cells(n=3)
%4 Ibr.Ibr-73%} Capan-2 ZAf & & B 2RI 2200
(xts,n=3)
Tab 4 Effects of Ibr and Ibr-7 on the number of clone
formation of Capan-2 cells(x+s,n=3)

Eit] MR AR A || 4 MR SR A
= HATIRA M1l 1 mol/L Ibr-74 189+13*
1 wmol/L Tbr4 253+ 14 2 pomol/L Tbr-74] 70+12*
2 wmol/L Ibr4l 202497 4 wmol/L Ib-74] 4437
4 pmol/L brl 170+10°
e A AR L, * P<<0.01 ; 5 [R)FH Tor 4 He 4%, "P<<0.01

Note: vs. blank control group, *P<<0.01; vs. same-dose Ibr group,
P<<0.01

3.3 Ibr . Ibr-73F Capan-2 40 - HI 240

525 U0 B ER A, 4559 o Tbr-7 ZH AN A B R T %
Y5 2T, H.8 pmol/L Tbr-7 41 5 2 7 T [A] 774 Tbr 41,
2SI it L (P<<0.05 5% P<<0.01) , 3£ UL 1K 3.
%5,
3.4 Ibr. Ibr-7 X} Capan-2 £ B2 i {4 B B8 (i 1) 5 1)

5525 P BEAT LR, 4579 2 Tor-7 414N A A 2ok {4 i
He (37 J4I AN [ A B b A A1, 8 pumol/L Tor-7 2H 200 if i 28 A
FEEEL AN T R ) S 2 e, FLR 2 s T IRl R Tor 4, 22
S G E R L (P<<0.05) , LK 4 5,
3.5 1Ibr. Ibr-7 X} Capan-2 LA THXELDR
KRR

1525 UG B2 PR, 45 5] 4k Tbr-7 41 2 JifL PARP (8
pumol/L 4 ) \Bel-2 (4 pmol/L 4 ) \Mecl-1(2.4.8 pumol/L
4 ) 2 A 2235 34 8 3 R %, Noxa(2.,4.8 pmol/L
2l ) \Bax (8 pmol/L 41 ) & [ A X e ik & 2 35 7 5 HL
8 umol/L Ibr-7 £ Noxa ,Bax \Mcl-1 £ [ A X 215 0 44
2 TR or 41, 22 KA Gt 2 L (P<0.05

HREZ R 2019 4555 30 4545 41

8% P<<0.01) ; 1fif Bel-xL 25 [ AR A G e 5 s ¥4 R L i 35 A8
L (P>0.05), LK 5.5 6.
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Fig 3 Effects of Ibr and Ibr-7 on the apoptosis of Ca-
pan-2 cells(n=3)

%5 Ibr.Ibr-73% Capan-2 40 2 A T- 2R K LA KR

L TRELLBIRIRM (x £ 5,n=3)

Tab 5 Effects of Ibr and Ibr-7 on the apoptosis rate
and the proportion of mitochondrial trans-
membrane potential decrease of Capan-2 cells

(xxts,n=3)

4151 BT, % eRi R TR, %
EIRNN G 61£11 75¢11

2 pmol/L Tor-74 83£20° 75404

4 wmol/L Tbr-74] 198327 17+14

8 wmol/L Thr-74] 536137 189+12%

8 wmol/L Ihrél 95+14" 62403

8 wmol/L F FiflEA 191425 90409

T 52 IR AL A, * P<<0.05, * ¥ P<<0.01; 45 [l 5 & Tor 1t
5 ,"P<0.05,P<<0.01

Note: vs. blank control group, “P<<0.05, **P<<0.01; vs. same-dose
Ibr group, “P<<0.05,%P<<0.01

4 ITFig

Tbr & —F 1] B 41 A I 988 H BOK 9 /N 43—F 3l
T, AELXCT R B8 A ) AR A M TR AN o AR 7
RIABIE 5 B R 1k T — ZR 81 Tbr 15424, & 30 Tbr-7
XoF g Capan-2 21 B EAT B0 i 41 il G 58 A S T
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Effects of Ibr and Ibr-7 on mitochondrial trans-

membrane potential of Capan-2 cells
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Fig 5 Electrophoresis of the effects of Ibr and Ibr-7
on the apoptosis-related proteins in mitochon-

dria of Capan-2 cells
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%6 Ibr.Ibr-73} Capan-2 AR A AT HXELR
ERRME (X £s,n=3)

Tab 6 Effects of Ibr and Ibr-7 on the protein expres-

sion of apoptosis-related proteins in mitochon-

dria of Capan-2 cells(x ts,n=3)

A5 PARP Noxa Bax Bel-2 Mcl-1 Bel-xL
SR 1002010 1.00+0.16  1.00£0.12  100+0.15 1.00£0.11  1.00+0.17

1002006 1524023 LI1£0.19  081£0.09 0.63+0.06 0.90+0.21
4pmol/L T4 1014009 3.02£037°° 124023 0.67+0.04" 0.56+0.06° 1.05+0.23
8 pmol/LTbr-741  0.80£0.04" 1980227 1.63+028" 0.80£0.08 0.61+0.07° 0.93£0.15
|
|

2 wmol/L Tbr-74

8 pmol/L Ibrffl 081£0.06" 1.08£0.17  0.94£017 094£0.05 020£0.01°" 1.00£0.17
§ wmol/LFETHMIEAL 0.68£0.08° 1072020  080+0.12  114+005 036+0.04° 085025

TE: 55 IR AL LR, * P<<0.05, * * P<<0.01 ; 5 [ 1 4 Tbr 41 L
#5,"P<<0.05,%P<<0.01

Note: vs. blank control group, *P<<0.05,**P<<0.01; vs. same-dose
Ibr group, “P<<0.05,"P<<0.01

PIVER . ST BEIEAE b, ARDF 5T R A CCK-8 Al 1
Tbr  Tbr-7 X £ Jid 3% B 36 14 A0 25 9 SRR Pk iy 5 - 45 51
BN, 2[R & Ibr Ibr-7 (1~8 umolV/L)EA 48 hf&,
Capan-2 4fl Jif i) 77 15 26 3 45 25 (0 R4 I & AR, L
Tbr-7 B 1Cso fEL i KT Tor, X $E7R X PRI fL & HIX) Ca-
pan-2 4 ARG MG T35 — 2 I PIHRIYE R , B Tor-7 f94E
FHEH R T Tbr,  [AINASBFFESS AL s AT 1 pmol/L
[ Tbr 8%, Ibr-7 J , 7 VY Ath 1 F1 55 A2 BEXT Capan-2 41 g 4
B P TR P 4 S 5 34 i () AL A B P 705 2R 38
ARG [ 500 2 35 VO Al S AZRE S A ) 5 H S HH Tor A8
L, B FH Tor-7 Ji5 40 il A/ A 3G i 5 o B 5 o 3X 4R R Tbr-7
A] o B 2 4 5 Capan-2 4 A X6 7 P At 5E SR B AG R
JE B BB BTG T 5 2L 58 i — 2040

T P T BRI 485 SR S, AN [R) 51 R A 384 3
55 FN 2Py USRI 25 L B R LA 2 i 1~4 pmol/L)
Tbr Ibr-7 11 i 48 h )& , Capan-2 2 Jifd ) 5@ P 1 1 52 5] 1
AR 2 A TR BB F R S Tk A 2
I, H Tor-7 41 B A F R Tbr 41, 22 A Gt 2
o X ARRIX LA % Capan-2 41 1 7 B TE A
A —EAHIVE R, ELIbr-7 B4/ FH 3% T Tor.

LRI B LA N B A M I T AR S 2
—0 JC-1 2 —FhPHES T Yt , M LR AR f (o 55 = T
HCATSREE B AN LT rh T8 B A W0 & R L1
7 204 A AR s 7 B B, TC-1 UG 3R 46, DL FAATE
SAFTET K S B, 0T AR 26 6 ) 28 Ak A A 248
MIZRLAAR B HL 7 (A A ARG B AKX 20 B T ik
7 AR S HL A7 F ARG T 25 TR R, 28 AN TR R o Tor-T7 £
J& , Capan-2 A1 S 7228 (2 4 .8 pmol/L 41 ) FZ ki
A S L 57 6 e 497] (8 pwmol/L 2H ) ¥ 45 25 1 % B H 1B 35
Tt H.8 pmol/L Ibr-7 41 5t 2 5 [R50 it Tor 41, 2 5544
FYit X, X425 5 Ibr A e, Tor-7 m] 55 B 5 i
it Capan-2 i (I T  BRAR LRI B LA

et 4 B 0 T 3 AR e, Bel-2 270 4R 1 ATt

2GS 2019 4F55 30 5 4



bR T 2R A R IR E R R GOoRL R S5 # T T e AR
EVE, BA AP T ISP xR )
MR IIREZE 573 M BT T3 F (Bcl-2 Mcl- 1, Bel-xL 5%
L -8 F1 (Noxa . Bax %) . HHp, Bel-2 FEAFA1ET
ZoRifA A BT FIAZIBE |, ARG R AR B AL DR
LR A IR 58 B S5 T RS 3 H A 5 T Bax 3
1 0T B O PE TR0 TR IO K ZR 11 ( Caspase ) , DA
M-S BN T ; 1LAh, Bel-2 34 7] 5 Bax 25 &8 1 57 T3
TZRAK, S 2R T 50 Bel-2 33K R, P
A 2 B IR, S5 AR B A I Rk /b, 4
TS LUK A, a0, DL Bel-2 AR MBI
HE IR IHST B R R Z — . Mcl-1 /& Bel-2 Kk
HEAPEEGUE AN, Al @ S Noxa S I8 124K
FIRZS 5 R R P2 A B 9 3 1K K- R e g s
Bel-xL A3 ixk A AR 2 A 2 Ao 1A B8 170 38 325 000 T 4 L
AR — R AW BT R TR R R BT AR L U T R AR
PARP 1E R 40 ML 8 4% .00 i 53 Caspase W) E Y , HAE
DNA #3058 S AR )8 1 b 445 2R HIY, H g
AL RSP T DGR 1 B R IK K AT RECA A R BT
TR Z — o ARG R R AN [R5 Tor-7 ZH 20 i v
PARP (8 pmol/L 41 ) .Bcl-2(4 pmol/L 4 ) Mcl-1(2.4.8
umol/L ZH) & 1 AR XS ik it 14 g 2 T %, Noxa(2.4.8
pmol/L 21 ) . Bax (8 pumol/L 21 ) £ 1 I A X 35 34 1 3
Thim , 22 A G 0 XA Tor-7 AL i JaA 2k
HiAA T8 11 PARP . Noxa , Bax . Bel-2 . Mcl-1 45 /4 3235
R RIECEANEI T IVER . AP TR Z5 Rk R, 8
umol/L Tbr-7 ZH 4 il Noxa . Bax .Mcl-1 2 [ A AH XS Fe ik i
Y1 2 TR0 Tor 4, 22 /e A Geitaeas . X4
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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
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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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