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BE RAFHEBRIERETREETRT 3 BT Fe (1) 5MER (ADM R A4 i d {3
Fefh 7E43E pH KT, Fe(E) 5 ADM R 2 + 1 IR E B AY, Fe(IDKELAIf ADM £ 8
TR E T A RER, X 5HOHFEBREIMR RAKEAHE. WUOLEHBER Bk kT
T ADM-Fe(IDELG4)5 DNA ME &1, ADM-Fe(IDESYi{RE T ADM @ AG& 1
AL, HIER—FI2 2 #) DNA-Fe (1 )-ADM H=T45 &1
KR FER, SHEBETESY, OUZHE, DNA #if

P12 % (Adriamycin, ADM) RIS F IR REBNZEYZ —, WEF A KHEE
B e, (B TR P E O N BT G I SRR I R B R A0, ADM fogs i 1 7
7. Quelamycin £—MITHZ 3 MEE THERY, TR oHO
TEAE 3 pH 44 F» 84 FeCl, 71 ADM TBZIM™. £k i
ADM H 1L B 4 4R RSB ., MR AR  nocrco LT
B RIS Y B T R TT R AL T B A @ OHO OMe
1732 AFE HEO £ B 3407 ADM F1 ADM-Fe (Il ) f5 2538 4F i\

F§. ADM-Fe(I)E&4 5 ADM F e NADPH 5 Ve,
R, XA OEEE S HEMBRFREERE R, TR Fig.1 Structure of ADM
B R MBS PSR T ADM 5 ADM-Fe () e &Y AL 247 192 5.

Someya &R A ADM. FEFHIA Fe (1) 555 T3 DNA {545, Eliot® B3R
£, ADM-Fe(I)EA45 DNA BB ENLESY, B EDTA 1Mt R/ %, I
REFI (AL 52 . 7EBURSTEZERT, 5T DNA Y8107 LA B3] — 5 K Br AORREE A T i bt
S REOHUE » BAFURTE Fe(1)5 ADM [R A FA ADM. Fe, DNA =454 K 5 i3
B BRSO AR E AL, T MBI ADM fHUBHLE, X ADM
5 DNA ZAEFEHRED. B4R, ADM-Fe(1)E44 5 DNA 25415 F MBI R A
R M FINLEE, T X2 & R B A R . A M. ROt
. SR VKRR Fe (1) 5 ADM RRCRHER L5 DNA BI558 KR HER T BFSTRIAMHT-

1 CEERSy

1.1 AFEHE
M EE(H FEES T ISR, 4ifF %k 97%); Calf thymus DNA (Sigma F= %) ;
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FeCl, « 6HLOAL AL T s AR HO, CREAEF LS s AR, JP-2 iR EFEARIEIL GRAB
IL3817); BAS-100A B fk2 4 H7{X (Bioanalytical system, Inc. U.S.A.); DYY- T HH k1%
ez — ).
1.2 EWAE

EUE By ADM B (i BB /R TS Y6 R 3 eo=11 500 mol ™" » cn "W E R BE) » FHE W
(50 mmol/L Tris, 150 mmol/L KCl, pH=7.5)#BEZ 1 X107 mol/L, ] A 10 mL /N
. Bl—E 8 0. 05 mol/L Fe* BFimA ADM ¥E#H, f£—0.4 V~—1.0 V B N L&
Bi#EMEFREZE.

A B EAR I ADM, Calf thymus DNA. Fe*t FI{K & A ADM, Fe**, Calf thy-
mus DNA B35 BURE & 5 BB ARt .

7£ Eppendrof % J 4K 4> BN A — E Wk BE B9 pBR322DNA . ADM, Fe**| Ve, H,0, 5§
ADM. Fe*t, pBR322DNA. Vc, H,0,. 4% 20 uL, £ 37 CKBHERKMN 1 h, G
TR STL . BUEE R E N 1%, & 0.5 pg/mL iy EB, MIK& M N 45
mmol/L TBE, pH=8. %] 100 V B ek 2~3 h, 7EEHMTT .

2 #R5iVE

2.1 ADM-Fe(Il)E&MWRIBILEFITH

i) ADM ¥ B 0 Fe* B 7, #E—0.74 V(us. SCE) =4 1 ¥ 59 & 7 %,
—0. 65 VIR R WERT B T EHAFBR AR E. BEE P MARKM, —0.65 V BER
AR TR, —0.74 V MR RIEARWTHE, RRELFe*t 1/[ADM LY, Wi Rk /panE 2
. B2 aE, H[Fe* ]/[ADM >2 &Y,

FiEF A AR /N B, Fe' 7T 55 ADM J¥ .

W21 MEAY, HADM fEEA—ES <,

HTERAL RITAK F"R5ADM BEAR T,

HERATA. BT Pt L, ERER  §

ADM FBEELZMRER, FrUEEfAAEEE _: 10k

PR AT AR — AT R SR I 0 e 25 £ 5/

AE, AR T W pH EM Fe* BIRE, AT okl o ¥
0 0.5 1.0 1.5 2.0 2.5 3.0 3.54.0

B A ) R 5 T B 3 LA A W 9 T 3058 SR, Molar ratio

ST I A (+:ﬁngﬁﬁ@%)lﬁﬁﬂé%% Fig. 2 Reduction peak current at different molar

RBEIERRE TR BEREOHR2.1%/TO ratios of Fe( Il )/ADM

~27 COFI—1.09%/°C(27~48 'C), FHH a. ADM at —0.65 V;

%%Eﬁﬁﬁﬂ&ﬁﬁﬂﬁﬁﬁﬁm. b. ADM-Fe(X) at —0.74 V.

AT #—$ BT ADM-Fe (D B9 AR B R, BATNIE T ADM 1 ADM-Fe (I )
R REFRRZELE 3AFMBY]. ADM BA R AWM R, 2Bk NA A 3
¥ Fe'* 5 ADM RAMEMEEH Y, Pt SHEM GRS ADM EEGABE T
Ji. —HEAYFK ADM #iR 5, WHEBRETEERK ADM 5 Fe' 5, Bi1H#E
35 B ADM MR K BAETR. Fik, BAITAK Fe'' 5 ADM Efi)s, #6E ADM £
R ET AR, XA I T #5E ADM EFERHFRAEARER, URES TEAFE
it B AR SRR R B, T X P BB A6 B B el XS 40 B R B ™. X 5 ADM-Fe®' fi &
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Fig.3 Cyclic voltammogram of ADM and ADM-Fe (1 )
(A) 1.0X 1075 mol/L. ADM; (B) 1.0X 1075 mol/L ADM+2.0X10~% mol/L Fe(I ).

2.2 ADM-Fe(H) &%) 5 DNA & 51EH

2.2.1 WOk B 4(A) ADM %5 DNA ERIE & BRI —E R Fe* #1556 ADM
5 Fe* 454, 5 DNA FRIRE &K RBOEHEE. KA DNA 7 350 nm 2] 600 nm 2 & B
g, X ADM 5 DNA %5455, ADM f 480 nm MRUERERIF 0. RCIE R 2B R AR 2E
25%) 5 DNA i A2 & HIEED, Bl i 8 (b3l T ADM R &% 3 T 454 DNA f9%
Ng. ADM 555 DNA Z5HMA Fe* ' B7, AR RBOGIERMAE/NLE 4(A L 41, )
Wi ng 7 T ADM-DNA IR (6 liids. ADM g5 Fe** 454, 55 DNA %54, (KR AR
U8R AT ADM-DNA (&R B BiEL B 4 (AL e]. (AR PIARYFARR . WEARR,
Sl F A Fe* WIFF AR, RUCEEERARMZF. XEHT ADM DERFFEHEA
DNA A 2 8] )5 BRA S DNA BEMBRERGE, RABEHMAFr, HBRT Fe't g
ADM gyECOL. BrLk, RRKRBOEIE LB, IR Fe' S5 5 ADM A 454, Fe'" g fL
# e ADM gy &G, mE BN U—&E#HAZ DNA pEEx 2 E, 3EE K DNA Bk E-
Fe (T )-ADM B =JuEe&%). M {# ADM-Fe( I )-DNA £ & f RGeS ADM-DNA (K
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Fig. 4 Absorption spectra (A) and linear sweep voltammogram (B) of system of ADM-DNA-Fe (Il )
and ADM-Fe (Il )-DNA
a. 1.0X1075 mol/L ADM; 4. a+42.0X10 5 mol/L Fe(E ); c. a+1.0X107*mol/L DNA;
d. ¢+2.0X107* mol/L Fe(H ); e. #+1.0X10~%mol/L. DNA.
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REBARE. 84, MAF @IF AR, ADM 5DNA W& EfT NBE a1 fmER
RFHY. JFEt, WIER T ADM-Fe(ID B A2 L Felt B 5 DNA KA Z5-81E AR
2.2.2 LMHEHFE KHA/DNAFE—0.4 V~—1.0V Z[ETLEEK™4, ¥ ADM hi A DNA
J& » ADM R93E FRI& B B RS, X ULBH ADM DIER A IAFHE A DNA BEX 26, $aEm
Tk TR A . ADM 555 DNA 454, BiIA Fe™, —0.74 V AR RIS R LE
4(B)HRER d]; i ADM %555 Fe** 54, H A DNA, —0.74 V B A4 E R /N E 4
(BYBHZR e, XULHH Fe*™ 5 ADM WECAI 438 T ADM 5 DNA B456 3R, IS B &
ADM E{E ADM-Fe (I ) By ¥ B /).
2.2.3 ¥k pBR322 DNA FE &kt , BIELALREAY CCC H Mz mAy OCC .
Bl Fe* 8 1 X107 mol/L H,0, A 5|iz pBR322 DNA gyfifs. 2yt ADM 5 ADM-Fe(1II)
Ee&4 R 5] pBR322 DNA CCC # BB />, OCC # RS £. Felr . H,0,. Ve 4t7F
B}, Ve BB Felt—>Fe?t, Fe?* 5 H,0, %4 Fenton & i 754 OH B B %} pBR322 DNA
ARGRADIE]. WEHMFR, ADM %5 Fe* " BLfi% & 5 pBR322 DNA R, X DNA #y
YRR EE (B 5 B9 5. 6. 7 i)tk ADM 45 pBR322 DNA 454, HimA Fet a5 (& 5 Y 2.
3. 4 38). 5 EPFETAFEN B CCC HF1 OCC #H, TM7E 2 HH CCC #H%; 6 HA T CCC
. M 318 CCC #H5EaiHRk; 7THEAFM OCC 3, M 4 i OCC HELWK, it DNA #i]
BN R BRI EREL. Fe*t 5 ADM B4 &S5, BITH—EHHAZ DNA JENZ
&), Fe ¥ —E B EHpt DNA BEMBRERMaE; 5% 5 DNA BREFE T ERAIE R
Fe* - M =JcBC &Y, XBf Fe* " BF Y B B BRI, 37 a0 sE RN R mansk
ADM S¢5 DNA 44, ADM BFEEMEREE % DNA @i, Fe'' 5 ADM EE{ 455 1L
R, FETBRAFRM A M, B Ve BE, WX DNA P=EERBEMNTT. X5
B H B9 LR 45 Rt 2 — 2.
1. 0.5 pg pPR322 DNA alone;
2. DNA+2.0X107% mol/L ADM-+1.0X 1075 mol/L
Fe( X )+5X107% mol/L HzO2, Vc;
3. DNA-+2.0X107% mol/I. ADM+2.0X107% mol/L
Fe( T )+45X107% mol/L HyOs, Vc;
4. DNA+2.0X1075 mol/L. ADM+4. 0X 1075 mol/L
Fe( M )+5X107% mol/L. HyOz, Ve;
5. 2.0X1075 mol/I. ADM+1.0X 1075 mol/L Fe( 1)
+DNA+5X10"% mol/L H;0,, Vc;
6. 2.0X1075mol/LL. ADM+2.0X10"%mol/L Fe(I)
+DNA45X1075 mol/L. Hz0z, Ve;
7. 2.0X 1075 mol/I. ADM~-4.0X10~5 mol/L Fe(X)
+DNA+5X1075 mol/L. H,O,, Vec.
Fig. 5 Agarose gel electrophoresis results of system of ADM-DNA-Fe(1l ) and ADM-Fe (Il )-DNA

Bz, Fe " ECALAE ADM 7ESE S i B 8T BB R, 33 P BB R0t IR B E ADM 38
JR AR B SR S RAE 4 T R TE R R R B, X 5 H O ISt R )

%k ADM-Fe(IDE &Y R E T ADM 5 DNA A S S HEE, HFER—FREN
DNA-Fe( I )-ADM #§ =5554%).
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Electrochemistry Characteristics of Adriamycin-Fe (1l )
Complex and Its Interaction with DNA

WANG Hong-Fei, YANG Pin' *, LI Qing-Shan, WU Qiang'
(Department of Chemistry, Nanjing University; State Key Lab. of Coordination Chemistry,
Nanjing s 210093; Institute of Molecular Science, Shanxi University' , Taiyuan, 030006)

Abstract Electrochemistry characteristics of adriamycin-Fe (I ) complex was studied by the
methods of osillopolarograph and cyclic voltammetry. At physiological pH, Fe (I ) binds
with ADM to form a complex of 2 : 1 stoichiometry. ADM was reduced at a more negative
potential when it was complexed with Fe( I ), which is close related to the low cardiac toxic-
ity of the complex. The interaction model of ADM-Fe (I ) complex with DNA was studied
by the methods of spectroscopy, electrochemistry and electrophoresis. The complex pre-
serves the DNA intercalation characteristics, and binds to DNA to form a ternary complex
composed of DNA, Fe( I ) and ADM.

Keywords Adriamycin, Fe(II ) complex, Cardiac toxicity, DNA damage
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