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Synthesis, DNA Interaction and Anticancer Activity of Mixed-Ligand Copper(I)
Complex of 5-Methyl-2-(2'-pyridyl)benzimidazole and Glycinate

MO Hui-Wen LIU Ya-Xian CAI Dai-Hong SHEN Fang LE Xue-Yi*
(Department of Applied Chemistry, South China Agricultural University, Guangzhou 510642, China)

Abstract: A new copper(ll) complex [Cu(HPBM)(Gly)(H,0)]C10,-0.5H,0 (HPBM =5-methyl-2-(2' -pyridyl)benzi-
midazole, Gly =Glycinate), was prepared and characterized by elemental analysis, IR spectroscopy, UV-Vis
spectroscopy, molar conductivity and ESI-MS spectroscopy. Electronic absorption spectroscopy, EB-DNA
fluorescence quenching spectroscopy, viscosity measurement and molecular docking revealed that the complex
could interact with CT-DNA through a minor groove binding mode. The cytotoxic activity in vitro of the complex
against Eca-109, Hel.a and A549 cell lines was evaluated by MTT method. The ICs, values ranged from 6.4 to
8.5 pmol -L™". AO/EB double staining analysis indicated that the complex could induce apoptosis in Eca-109
cells. The comet assays demonstrated that the complex could damage DNA in Eca-109 cells, which further
revealed that the complex could cause apoptosis in the cells. The mitochondrial membrane potential studies
showed that the complex could induce decrease in the intracellular mitochondrial membrane potential. Moreover,
the cell cycle arrest of Eca-109 cell lines was investigated by flow cytometry. The results demonstrated that the

complex can induce apoptosis in Eca-109 cell through DNA interaction and mitochondria dysfunctional pathways.

Keywords: copper(ll) complex; 5-methyl-2-(2'-pyridyl)benzimidazole; glycine; DNA interaction; anticancer activity
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i NN T AT R, VRN ES R Rk
BN FZ250AN T2 A, JFHRREY
TG R A A o T R B BC AL Y | AE At
AKOFREA BB AF R R, PR s & 1R S 259 5 T 0
HORBUE 259 07 F B BEA G5 AL BT 05 ARG
Yy BA L) 531 rh ks | I T 1 W e S5 i 141 2
LR B B IF BB AT WA R BUR AL PR
B FIPLIOR SE AL TE M, LR Y 5 AT BRI
Be A e 38 2o B [ 4 FH AT g — 20 4 i LA 0 MR
R R EEW RO, BATIRLE 0 A Wy e A
FIEALE 09 A= W08 M (an bt L1k 470 i 45 B iUl A= 4
KorFDiae, 1ENEARAI B FH A&
A= T ELRE RS A3 E A 0 TE VR TP I T A
e v AR W R 3 | AR 5 @ AR 45

BT UL R E AR A R RAE T B
= JC 4 () IR B B A 4 [Cu (HPBM) (Gly) (H,0)]CLO, -
0.5H0(FH: o HPBM=5-H 22 (27N IE J5) R I Rk |
Cly=HZMAM), 5 T &% 5 DNA FA/EH K&
PR 1 1 R T AR AL

1 SEWHES

11 FE# RS

/AR DNA(CT-DNA) W H A2 45038 7 A7 FRA
w AR W4l A R BRI S 5 T R s el [ 2R
= REYEARGBRAF) Ao e ilm o m &
S AT 2l B R A M (Eca-109) A\ E 85195 21 MY (HeLa)
ANl 962 200 7. (A 549) 45 40 i 220k B il R 2 50 56
shrbony , AR B FH K BTk,

JT FALES A Tl e I AL #8 A PR ] DDS-11A
B i %40, 321 Nicolet 23 F] ACATAR 360 FT-
IR BT AN 1%L ; 75 "] ELEMENTAR /2 7l Vario EL
LR P ; H A Shimadzu 28 7] Pharmacia UV-
2550 A0 WA T, H A B RF-5301 %¢
HECTEAK 5 1165 i 25 B AT PR W) 5 [N BT T i1
Tecan 2~ F Infinite M200 pro 2 Y) GEBEAR AL ; b 51K
— AL AR T JY200C HL UK AL ; & KA Laboratories-
Segrate BIO-RAD BE AR RS0 ; 52 Thermo 2 )
Scientific Forma CO, 40 Mi3% 7247 ; 5[ LEICA 2 7
DMI3000B iF & %<5t i il 55 ; 52 [F BD Bioscience 2%
7l FACSCalibur ¥t 340 4%
1.2 EHRBARES

Tris-HCI/NaCl 2z "% Wi (pH=7.2) :0.005 mol - L™
— 3% WY 2 L W€ (Tris) +0.05 mol - L™ NaCl, 0.01

mol - L W% £k 2% /1 %5 WX (PBS,pH=7.4) :2.68 mmol - L'
KC1+0.138 mol -L.7' NaCl+1.76 mmol -L.7' KH,PO, +
0.010 14 mol - " Na,HPO,,0.012 mol - L BEME {5 (MTT)
W H 0.01 mol-L™" PBS Fifil, FL4F/FETF 4 CT
WEOCLRAT AP R L 1 /8, CT-DNA % . H
Tris-HCl/NaCl 28 Wi W Be i BE 45 5 A5 A e/A 55
FEAEA T 1.8~1.9 Z ], SRV W AR &
i, HWE LA £0=6 600 L-mol™-cm™ #fi ™, CT-
DNA WIS AE 4 COKFR N IRAE | ELAEAE I 8] AN
i 3d,

1.3 BEEYHEK

5%, 2 BOCHR T S 4 ic AR HPBM,

B G WA RS B . FREL HPBM (0.5
mmol ,0.052 3 ¢)F 20 mL JE7K I EE | 15 H 58 4 %
f#J5 A 1 mL 0.5 mol -L™" Cu(Cl0y), ¥ , Jin#14i
FEAS B RSO TS T A SRS AR U 22 (0.5 mmol
0.0188 o)/ T 4 mL K& F/KH  FHIIA 1 mL 19 0.5
mol - L™ NaOH ¥ W, 155 B W& ;% B W 22 12 i fin 31|
AW AR 1 h R AR H B EE,
Mg, WEARER 2R EZARKS
DUVEY) , 3k k15 20 0 [ R R oK H e 45 A
RAF I R = 2 TR B R, TTE A Hrd
CuCsHgN,0,5C1 7 5 H (%):C,38.07;H,3.80;N,
11.84 550 H (%) . C,37.86;H,3.86;N,11.72; IR(KBr,
em™):3 438(s,br),3 311(w),3 149(w),1 612(s),1 492
(s),1 398(s),625 (w),432 (w); UV-Vis (H BE R 7 7)),
Amm (g/(L-mol™+cm™):207 (46 512),348 (21 262),
626 (65.35);MS (H Bk %5 5 ) ;m/z =345.9 XF [ T
[Cu(HPBM) (Gly)]*; H 5 280 i (F B 5 51)) . A =
104.2 S-em?-mol™,

14 FEYWS DNA HEEAXR
141 HF RIS T i 50 50

TE 25 L FIRE b 3t b 2 5 A 3 mL Tris-HCL/
NaCl 22 MW 50 wmol - L BLA Wi W, H 540
a3 P66 BE AR I AE 200~450 nm I K 5 N HL -1
Wi, B S AR U 23 Tt R it v 43 S A4
R 2 mmol - L™ CT-DNA %, ffi CT-DNA 57
GV FE ARG AN, BRI CT-DNA ¥ K
JEHE 5 min Ja 76 3R [RVRE U K98 Bl BEATH 4
1.4.2  BOCHERSGTE I E

B ERFL (2.5 mL)1) 8 wmol - L~ 1R 4k £ BE (EB)
5 10 pmol-L™' CT-DNA ¥ IRA), HUE 2 h {f EB
5 CT-DNA FE7-EH] AERE S R A 3 mL 1Y EB-
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CT-DNA BB, W E I HCSEUE R IR R
525 nm, FHMHEE R 240 nm-s™, WA F
540~700 nm, AJ5 , HE WA MKIKAE EB-CT-DNA £
ZTE I 1 mmol - L™ BL & WA W 20 wL, HEAY
W BEAR WG, AR 5 min J5 W0 2Pk
K
1.4.3  CR§EEIN

S 2 X 6 2 R R AT A T 4 1 ik R A T
1.4.4 SrFx4E

i FH Gaussian viewer ¥4 i i Bt & % /) 4>
25k R Gaussian 09 B AE 34T JLAT R LA 4k
Ak 5 15 2 W LA 90 o+ 45 0 SO L T4 F R
DNA 45k 3012k 3 PDB %44 2 (PDB 1D 6BNA), %
Ao R B AE AutoDock4.2 B0 L AT A%
[EI B4 0.037 5 nm, A% s 0 A A5 H 1 x=24.986 y=
9.578 .2=20.079 , #& s K /INH 60x60x60 , 2K H 28 HiLhir
Hyg st fE 5% (Lamarckian genetic algorithm,LGA),
HHEECN 100, HA S HA R BN & BB Y0
F 1 DNA 4 F 18] A9 fE & DU fic F 2 2050 /0 A i sE it
BT PR SRS R Autodock 1.5.6 K
PEEAT 53 M7 9132 H PyMol 3K {4 2E 47 T #0 £k Ak 02
1.5 E&WEREHRE
1.5.1 MTT S£5

R 40 M RMPI-1640 15 37 B 1555 B0 R (19
IR T 50 em® B IR AT RS 37 | AR X BAE
KA A MR T 96 FLAR 20 % B B fL 8x
10°~1x10* A~ Z 18] K iz A8 & F & 5%((VIV) CO, 11
37 CTC IR K5 A8 T, 10 40 I WG BE I 4K 2 859% B 4T
INZyab 3 AR 2 IR 7 AR vk ARk
TN 1.57~100 pmol - L7, BEANFEE & 3 W, JFfff
FHIGEAE A BRPEXT BE TIN5 & 48 h Je B 2 fL+
W LI 100 wL H IR B8 IR 10
min {7 W €0 H RV i og 4, i 22 T R I AR AU 22
96 FLAR 4 FLAE 490 nm AL UMW EEAE | i SR IFAbHE
VA e
1.5.2 AO/EB AUHE %G YL A%

B 1x10° DA MEER T 6 fLARTT B R 24 h )R
i 25 R 3L SR 5 A KT B9 RPMI-1640 35 77 5& fil—
JEVRBE IR 2 WA B T S L ALR 25 41 9F
B 24 h Ja bR 35350, FH PBS W5 Uk 2 IR, AT BE
FE(AO)/ AL 58 (EB)IR & Y« A (100 weg-mL™" AO,
100 wg-mL™" EB)JL (5 | B 35 7248 th G /EH 15 min
J& , TR PBS 15 Uk 45 40 i 2% 1 A% B 0 e i, 1
PG BB AR AN I I S I TR R (R R

L),
1.5.3  FPL4 5 e Hh Dk i 4

W b X B 1) Eca-109 41 il 32 F6 F 6 FL Ak
W BEFLZY 35 TN BT 5%(VIV) CO, B AR
EEIR 24 h 5, FEINZI WAL A P OT A B 5% 48 4k 22
B A% 24 b, B REFRARICE OF 70 L5 5RM, H PBS oh
VeI R A BB TR AN | T JBE AR A gk
TiEA, R A5 4 J5 A SE & 09 8 Il 7 RPMI-
1640 B3 555 | LA 800 remin™ # H &> 5 min J5 4
LB, SRJEUNIN PBS Z I A B TR R 2 R 2x
10° mL7",

FH PBS BC il 0.5% 1 44 5 B is 4 BE S (NMA)
BT 56 CoKE IR A A, R 2% 2% vl e
0.5%F1 1.0% I £ BN A8 BE R (LMA) & T 38 €K
WHE R A A, B 100 L 0.5% 1E #1555 Bl e A it
T8 A LI B SR A, BT 4 CrkE TP
10 min /E 05 — 20, B8R HUS0 plL b
WY TE S 50 pl 1.09% 154 &5 308 W5 58 1 T
BEYSEST R TS R L, M ESEsE AR E T
VKA 10 ming PRI 100 WL 0.5% K45 55 Bt
LR R e Y o O (1 = ) G ) By = e b ]
A H 10 min, ZHCHITG = 2 R M 8 45 00 8 b
A 4 CCHgCE 40 M 240 v h 240 2 h, B 7R
TR K o O e S T R A, P T R KA
HLUK 20 min(25 V,300 mA), HUKZS A, FH KoK
VEWEAR 10 min, #/H 20 wL EB ¥ (20 wg-mL")7E
WG T AE T 20 min, 5 K B AR 5 1AL
HEATASI
1.5.4 2 pA Bt e (o A5 fb Kl

PLREALZY 2x10° S Ab T X 800 24E K 1Y Eca-109
Y4 TP 12 FLAR, & F S%(VIV) CO, 85375 h ks
FEWEE L, 40 MG BE K & 809% 22 A4 in A K i
MG AN T EM 24 h )5 WS IHRE R
F PBS T UE 2 %K, BALIA 1 mg-mL™ 58 H6HRET JC-
1,7F 37 CT A P #HOERFH 30 min, fie/o, JH PBS
T VRIS BV B ALK 4R R
1.5.5 4t fa S A

1LY 4x10° 4> Eca-109 41 g 2 7 F 6 1L
B, 8T 5%(VIV) CO, M P I SR, B A —
EWER M-S YT 24 h, FEERREE IR,
FH PBS WUk 2 G A 15 pL 0.2 mg-mL™" &b
M2 i (RNAse) Il 15 wL 0.02 mg-mL™" BLAL TN BE (PL)JF:
G HCE 30 min, 555 AT 2 20 B ASOR I Ak 45
AT A0 B A
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2 HRSUE

2.1 EREWHIRIE

TERC G WL AP 65 |3 438 em™ b 5 2 i 0
HJ&E T/K-OH 43 850 ;3 311 #1 3 149 em™ Zb 1
Wi 43 5310 U5 Ja - -NH, 19 R X6 FiR A 45 i 20 R R i
iRzl ;1 750~1 700 em™ 0 F N A W, R
HEARRZSS TEAM™;1 612 A1 1 392 em™ AWl
W 3 531) R -COO~ 18 A X R A 4 41 2y 0 %5 Bk it 4
3, B Av=r,-v>200 cm™, £ U H 2R H1-CO0—H
PP FC A LA 1 492 em ™ Ab 2R S 14 W U AT U )
TIF A AR 0 C=N 4z 30 ;625 F1 432 em™
Ab (W LI T VA JE T Cu-O A Cu-N B4 iR s

FETC A1) W BV W 52 A0 T OGS 207 #1348
nm &b 2 A~ 1 WY g VA R FRCAR Y o BR
it JF 5 A B HPBM AH & W I 6 A1 L | il &
Yy W i 35 e A T 4L # (202—207 nm, 317348
nm) , LSO B2 3055 UESE T HPBM 2 5 LA ;626
nm b 55 1M G 14 W WS 04 U1 I vt B T Cu ) d—d
BRAE, RUIBC G W53+ 0T Be B AT 281 V0 J7 4k 45 4415
BPEA 5 AN B IR

BCGWICR I 4 R R, SR SR E
H—3%, Mile G P B B W5 A7 7E [ Cu(HPBM)
(Gly)[& 7 i —PESE T HPBM & Gly 5 Cu>id
AL, T3 A1 A FC A P 7 H I 5 V1 JBE O H S o Ay
104.2 S-cm? mol™ , LA W0 1:1 T r fff S0 15
RBRMWAK S B, 456 LIREA Y] LG g
AT EE AL AT HEIAT — K TS SR,

Wi LRITER MY LA AT Wk
T S BE IR L R AR G SR S AR A Y
[Cu(pbt)(Gly)(H,0)]CL1O,HIF 58 25 5L | W] 45 385 b 41 I A
L A ) 4y F 288 [Ca (HPBM) (Gly) (H,0)]C10, -
0.5H,0, 7] B8 1Y 5345 44 4 8 s

X __|C104~0.5H20
oY

Z.

\Cu/
\\OHZ
HN (e}

2

=

K1 RaYT R T 45

Fig.1  Possible molecular structure of the complex
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FEWF I/ T B W (BL & 1) 5 DNA I1E H
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Fig.2 Electronic absorption spectra of the complex upon

addition of CT-DNA

iR EKW] BEE CT-DNA Y B2 3 (B b &7 Sk 48
), Bl & PITE 342 nm AL B A AL I a1k | RS
T A, H WO &R 1 B (A 3l H
PSS Y% CT-DNA EA &5 4d AEH B s, it
A M5 A 1 R PG G WSO B BE R AR Ak
NI A RSB A Y5 CT-DNA 468
ﬁ K},[lg]:

cond(&—&)=con/(er—)+1/[K\(81-&1)] (1)
FH cpw N CT-DNA K &, &, F1 & 7090 £ 7w
Agde . 5 CT-DNA 582454 5 1L & W) B9 RE R O
ZBO A AW EE IR R, LA con/(&r—€.)
X s TEEL, TUDRE3E 5 80HE 19 OB R 45 & 8K,
PAFRNC A5 DNA 456 % B 7.26x10° L-
mol™, A HY A 14 Mt i 5 28 I ok nee 435 (I i 5
Y1 [Cu(HPB)(Gly-L-val)(H,0)|C1O, ¥ 45 & %(3.21x
10° L-mol ™)/ X v 5 F 2 H K T HPB ¥ E 5| A
HJLJ5 7= A T 28 [ B, AS A B & 904 A %) DNA
B X =2 [

222 FEAYS DNA EHMZERE K
EB A S A DR, B 546 A 2] DNA fl 5
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Xf i 2 A s ZU RSO T8 AR IEC S W O
F| DNA-EB R R 2ZJ5 | M 4 3 26 5 B 1) 28 fk I
ARAF A R R B, HETRT RT3 AT B & 9 5 DNA
MVE B BRI A P04 EB-CT-DNA 14 & 7¢ )6
PERAEHNE 3 fis ol LG | B2 BC A 9 e i 3
T (& rh i Sk 48 ), EB-CT-DNA 14 & 1) 26 i JE %
W, RHELAS Y1 UE AL Z 0K EB BF
W T HALE . 48, P8 Stern-Volmer 28 2012
A5 AR UL A 0 5 EB-CT-DNA 14 & (1) 5 Y 14
RHH Koy 8

Iy/I=1+Kr )
Hordr gy T 43 5 R A AU AL A 8 EB-
DNA &R DR EE r HBCA Y5 DNA WREE W 1L
H, PR AP EB-CT-DNA & R 58678 K &
BAE N 0.116 2, FH _HEHKS , HA Mo/ A
YERT, 5 L L H R ' e v I e 245 R — 3,

160
!

Ky =0.1162
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K3 BCE WX EB-CT-DNA &R A 3% 195 1
Fig.3 Effects of the complex on fluorescence spectra of

EB-CT-DNA system

223 FAYS DNA 1ERRSE S8

e/ AR 55 R B (4 175 0 R R T 7 A
AL A )5 DNA &5 G5 X5 A 30 Jy ik
AT PO 2 DNA ¥ WRORS B2 T W] 28 4k, R W]
Bl &P L il S 3R 1R AR 45 A 4 DNA R
TR BE AL, R A9 LR 24 A Rtk 47 T
S50 A DNA VS WORS BE 1S O, D035 B I 6 9 D 46
HAmR ARG &, BCAPIXT CT-DNA ¥ 80K 52 i)
mE 4 fs, S5REW, MAEREYNIA, £
CT-DNA MRS EE R R, HSEE S CT-DNA 1 1L
511 38 10 1) — 22 B2 (0.05) 5 R BE FEAR R FEARAE | F
P A5 0 35 43 DAAR ABE AR T, I KB 4 LA 16 A
454775 CT-DNA FEHT, 5 Bk Se g 45 | — 3,

B & 0 A % DNA 45 & Kb it 481

15
1.4+ EB
1.3

;\Qf 1.2

=
1.14
1.0

complex
094 ———————
0.0 0.1 0.2 0.3

CCu1+/ CpNa
Bl 4 BCAY B EB W RTINS CT-DNA X R B i1
Al
Fig.4 Effect of increasing amounts of the complex and

EB on relative viscosity of CT-DNA

224 FAYS DNA FERM 537X 2

HT DA b 52 56 5 5 ] 4 W IC 5 4 ] R 2 DL VA A
ZiaIrXS DNA GG, Wit RIEREY S
DNA Z R BEAE R, AT DNA 20 7 F
B 6BNA(PDB ID:6BNA)HEAT T 43 FXHET5 . 155
M RRE A R AN S i, 25K, Bla-
DNA Fefa 2 M 2 4545 B84 -36.84 k] -mol ™, BLH
W4 A 46 DNA /NI AL | 51 5 40 305 10 Bk 35 1 g & gk
(LA :N4H13---6BNA:DT-19:02(0.259 7 nm), Bl &
) :N4H13---6BNA:DT-7:02(0.192 8 nm)), 4 &5 F L
5 1A ) S A S T 1 AR AR B A5 R — B 3 A,
PRAIEC A S DNA 254 10 20Kk 3h )1 Ry itk
AR ARG S5 DNA &G W ke thny &
BHRE,

Hydrogen bonds between the complex and DNA are represented by
dashed lines

K5 BLEY5S DNAPDB ID: 6BNA): T X #Em i 5
Fig.5 Molecular docked model of the complex with DNA
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23 BEEVWHEIMNARESHE
2.3.1 MTT 5

DANGUETE by BE A X BRI MTT 250045 e 5 4
K BE & HPBM Xf BT 3 40 M #k  (Eca-109 HeLa F1
AS49) G PE(ICs, A) AN R 1 Fros, H& 1 ATl
Bc & HPBM 20 i 5 PR 42 55 , (5 24 5 8 (DI A% A 8 e

GG, O M R (P2 10~20 %), I 50
Y, BT S H A B RE X BC A 4 48
WPEA EE N HP A A YT Eca-109 4 M
R A7 B fesik WLl R 26 Eca-109 41 X i
E VBT R VR FE LA TR ST

F1 BERESYITHEEN IC, &
Table 1 1Cs) values of HPBM and the complex toward selected cell lines

wmol - L
1Cso
Compound
Eca-109 Hela A549
HPBM 127.6£3.3 102.6+2.5 148.9+7.6
Cu(l) complex 6.4+0.2 8.5+0.7 7.3+0.2
Cisplatin 14.7+0.9 7.9+1.4 7.0+0.8

232 AO/EB (%

K AO/EB G 475 M BE & WIE RS Eca-109
I A AR AL, o AO 20 5135 1 116 410 g A st
UM AN, 5 DNA 45 & 2558, 1 EB
N R 7 40 B2 32 B s Bk A DNA 2 BLZT 8980 Fil &
PIXT Eca-109 4 ML i1 5 08 T2l e an 18l 6 fros , 45
R 52 AR a MATIEESH iR il &

(a) Control, (b) Exposed to 6.25 pmol - L™ of the complex for 24 h;
Eca-109 cells were stained with AO/EB and then imaged under a

fluorescence microscope

K6 BLaYXEca-109 40HE 09I T 5 L5
Fig.6 Apoptosis induction experiment of Eca-109 cells

by the complex

(a)

PIAE S50 b v o] U852 20 4 M IS | 20 T e 4 4
MG, RHZELA NI AREE ST Eca-109 4 /i
RAPET,
2.3.3  FALZ BRI PR UK 5 SR 40 B

DNA 1 0y A i B B0l o3, B8 A 2 40 i
TR 225y R E B bR EZ —2 ) 25 1E R T 4001
J&i BRI DNA (AR Ak | AT R 2 i 245 ) 2 A5 1
UM R AR T A R I R DK S S — A R
i JL K- AT DNA 5305 9B 58 073 DR 32 468 1 4
MUAZFE L AR T [ ER A 3, TS ER 2
W X FRE RS, A SCHECS YA Eca-109
AN 24 b 5, WA A AR e Lk W] 7 TR
WP AT UL X BRI (a) Y Eca-109 4 A 52 Bk 1A
M4 AH A PER b o)A RS LR
G Eca-109 41 % DNA # F 4k, A1
AR TR S R T AR T, R E R
B B & TE 5 W v BE 3G T (6.25—12.5 wmol - L),
AR E K (b—c), 2 BB A 1 Wk B 15 4N il DNA

(O]

(a) Control, (b, ¢) Treated by 6.25 and 12.5 pmol- L™ of the complex after 24 h incubation, respectively
7 FEYS Eca-109 A1HAF FH Y541l 5 L Dk

Fig.7 Single cell gel electrophoresis of Eca-109 cells treated by the complex
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%3 BEA5 WG L DNA 256 Koo 1 o4 483
FR 453 1 88 T ERIAUES R RN R DA T (A (2§ AN ER DA N
2.3.4 BRI L S A I 25 2R A JC-1 RAAE LRI (Y JE 5T b T SR 5 1 7™ A=

SCHRARAE | SRR (e BRI 2 2T R R PR (o B G  JC-1 S PRk
SRR T T A c METASE T RSO0, BT E RIS R R AT 6 A
T S S T B JC-1 E RO TR R I H L, A 4 B R P 1 £ 75 AL

so- AN Fca-100 402 KL P B Ha (7 1 5 0 )

45- (SN N L S USRS DO N s SEAR W S S
8 4.0- 1 LA 4,17, BV BR (ceep « Bk 2 LA 4[]

2 357 ) PBEIEBh 2.81, B AW EE K 6.25 F
% 3.0 12.5 pmol - L B SEE HL A3l 4 1 3.84 H1 2.95, 4

g 27 RIS R0 F B R AR (73 2% | I AL
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Fig.9 Cell cycle distribution of Eca-109 cells in the control (a) and exposed to 6.25 pmol- L™ of the complex for 24 h (b)
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