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Fig 1

Absorption spectra of CPZ- DNA with DNA as

reference . [ CPZ]=7.46 x 10°° mol* L™', [ DNA]
(x10°° mol* L™ ") are 0, 8.07, 13.45, 18.83,
24.21,29.59 and 34.97 for 1 to 7 respectively .
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Fig 2 Absorption spectra of TFP- DNA with DNA as
reference . [ TFP]=7.40 x10"° mol* L™ ', [ DNA]
(x10°° mol*L™") are 0, 2.69, 8.07 and 13. 45 for
1 to 4 respectively .
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Fig 3 Absorption spectra of EB. 1. In water; 2. In

the presence of DNA, [ DNA]=2.73 x 10" > mol*
L°':3~5. EBDNACPZ,[ CPZ]( mmol*L™ ') are
0.17,0.35 and 0.52 for 3 to 5 respectively .
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Fig 4 Fluorescence quenching of EB-DNA by phenothiazine drugs(Aex =542 nm, dem =586 nm) . A. CPZ;
B. TFP; C. PMZ.[EB]=1.00x10"°mol*L"'. 1 .[ DNA]=8.07%x10 °mol*L ';2.[ DNA]=1.88 x

107° mol* L.
3 DNA Scatchard , MB
EB DNA Lol DNA , Scatchard
Scatchard n s (el MB
r/c= K(n- r) (1) DNA 1,3
, T EB 5 C DNA CPZ > TFP >
EB ; K ;n PMZ.
EB . r/c r s 4 DNA
EB Scatchard n , DNA ,
DNA EB DNA
Scatchard K DNA 1 s ( NaCl) EB- DNA
; EB  Scatchard , Na® DNA EB
K n s DNA DNA . CPZ,TFP
s DNA
Scatchard , EB DNA K PMZ , Na* DNA
1.10x10° Lemol" ', n 4.5, (el , K,n , K
1 . CPZ TFP EB- DNA K PMZ DNA
Scatchard n s . 3 DNA
PMZ K,n , CPZ , CPZ TFP DNA
TFP DNA , PMZ DNA , PMZ DNA



Acta Pharmaceutica Sinica 1999 ,34(4): 276 ~ 279

279 -

Tab 1 Data of Scatchard equation of the interaction bet ween drugs and DNA
Drug [ NaCl]/ mol* L' Scatchard equation Regression coefficient K/ L+ mol "' n
No drugs 0 y=2.42x10°-1.10x10% - 0.990 1.10x10° 4.5
0.05 y=2.23x10°-1.19x10° -0.985 1.19x10° 5.3
CPZ 0 y=1.34x10"-5.99x10°x - 0.995 5.99x10° 4.5
(R =5.3) 0.05 y=1.19x10%-5.84x10°x - 0.997 5.84%x10° 4.9
TFP 0 y=1.90x10°-8.82x10°x - 0.986 8.82x10° 4.6
(R =5.3) 0.05 y=1.70x10°- 8.88x10°x - 0.989 8 .88 x10° 5.2
PMZ 0 y=1.93x10°-9.22x10°x - 0.990 9.22x10° 4.8
(R =6.7) 0.05 y=2.06x10"-1.14x10% - 0.991 1.14x10° 5.5
MB 0 y=2.03x10°-9.11 x10°x - 0.981 9.11x10° 4.5
(R,=0.08)
Note : Ry =[ drug]/[ DNAT.
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THE INTERACTION BETWEEN PHENOTHIAZINE DRUGS
AND DNA BY ETHIDIUM BROMIDE PROBS

Cao Ying( Cao Y) , Li Yijun( Li YJ), Gao Zhi( Gao Z) and He Xiwen( He XW)

( Depart ment of Che mistry Nankai University, Tianjin 300071)

ABSTRACT AIM: The interaction between phenothiazine drugs and DNA was studied with ethidium
bromide ( EB) probe by electronic absorption and fluorescence spectra. METHODS AND RESULTS: Both
chloropromazine hydrochloride( CPZ) and trifluoperazine hydrochloride( TFP) in buffer solution at pH 7. 4 can

intercalate into DNA. Promethazine hydrochloride( PMZ) , which has the similar group as CPZ, can weakly
bound to DNA by mixture modes . CONCLUSION: This interaction can be inhibited if high concentration of ions

exists .
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