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8 9 33'-dipropyl oxacarbocyanine(DPC)2} poly(styrenesulfonate)}PSS)e] AZ 243948 §4¢ 3
34 e wgle s dAFsigden o|F A== stacking modelE A=iE|slch. DPCs} PSS Ale 43
g A P35 EA T F5 ¥ ¥F FRAEE Y0 gt QFEke). DPC-PSSH 9] ol s
T ojgtAE AT EN AFHoT WY 5 Uk £ JEF 2 o]RA7te] WRE
&3 DPC-PSSAS 2 §hke vl7lFol F A2 dojdd A9E & Udoh

ABSTRACT. The interaction between 3,3'-dipropyl oxacarbocyanine and poly(styrenesulfonate) has
been studied by means of absorption and fluorescence spectroscopic methods. The results was interpreted
by stacking model. The kinetic studies of the interaction between 3,3'-dipropyl oxacarbocyanine and
poly(styrenesulfonate) were carried out by the absorption and fluorescence spectroscopic stopped-flow
methods. The observed relaxation effect in DPC-PSS system was described quantitatively by assuming
two relaxation processes. The dependence of rate of reaction on the salt concentration of the solution

was also studied. The results are consistent with the two-step mechanism,

A 2

2AFAR AL F od 3L 54 YaFAle
A% o, 94 Y20t A 259 A gFe o2
Wy se] 2 FHe 2AA FHSHE A7 ek
o122 FAhe 1875 Jirgen'el o3 Mgo=
Asle] 2 ¥8E metachromasia®)z} ¥4+ 3}
t}. Metachromasy & vtebdle AA& metachroma-
tic dyett B2, ¢|F Yi¥ze TR X5
dgel A g} EAF gl ol o7l
5971 Vel oleidt spectrag] W3 &5
FEld A Yao| Fxst nha MR
A7EST ARRAA ) IR0 Q) HApon
Sl oA vehbz Hog gz Qo) $4-9

o Aige] rk H}o] wE spectra W=
Argde ¥ 7t 92t a-band9] F50F
233, a-band ¥} I B-band F7}
74, 244 @M E o FE JBFed y-
band”} “ehtAy, a-band X} AAFe)| J-
band7} ‘iehpe, o]} 2 FAL HAFR)Eo)
TEYel A FAATL 37) Wl deivle AL
B @9A ekt zeat AW EAsA
eh = metachromasyt 4432}teh z 82 A
7o) 2] 7} gEzbge] o Jehe e
42 glem, stacking o] B QYRR
AWEYA EASIAE spectrad] F4H #H3}
o) ey, o3t A S5 18

—~604—



FATIZ AN Q2R ats] AP G W& EY 9 605

@il o3 micelled YA AQYYAL 4
242} 712 AA7)A AZ S o8 YA Y-
AHZAAA ARYE WY Y2 iR FAE e
71z Alos <A gkt XA o)3F o
MR AR Frigd] aalx Qr¥a}e] MY
HAake] el o)A YiFAEe) Y 2o
AL FRo M EE 2A o] 2pif B Ref 29
o2 J1A] gz atgol] oj3ed a2 PE YAl
o A M

Y- 2P AA oA el e metachromasy s o
] dFalEe] A F5 R wyleg
A+ A EFH(stopped-flow method)
R &% Tokyi(temperature jump method)s] 213
A GESEEA R 9FHT k5% Sakoda
$M22 DNA-acridine oranged 2} w-g-4¢ g3
978 ¥ ¥ ¥R AANEEYHo 2 n3sg,
DNA-acridine orangeA2] ¥h§ mechanisme] ¥
A Wk FAIEY A4 BHm Li $%52
DNA-proflavined| ¢] 41§ mechanisme &% Zof
Yo 2 R3], F A mechanism$ A 3sic),

ABY M polyacrylic acid E3folA] 33-
diethy! oxacarbocyanines] ¥ A7} 4 2 I3
AA 25U R Y mechanism& T Fsjed, W
A QA ol QoA nEA Fo)
719t A7 o2 AZASHe o|RAkgoln,
T e YR Y2 PASo] A2 gEats
e AR A9

£ FFddAe A4 2EA AHAQA poly(styre-
nesulfonate)(e| 31 PSSt EAfstoiAd AJhd 4
A¢l 3,3 -dipropyl oxacarbocynine(e)3} DPCe}gh)
2 HPEAE ¥ R 83 IR ngsly,
Fr X ¥yY ANBEY R Y mechanismE
93 aApjiey

4 o

217 % Al2k  3.3'-dipropyl oxacarbocyanine io-
didex= AldrichAlel A} 28] 2 poly(styrenesulfonate)
sodium salt= B3] 500,00040 & Polys-
cienceAll A 77} qlEled o] o) AAglel
A2 A3l e £7) 2 fr1AdEe %

1995, Vol. 39, No. 8

AT AIFE A3k

¥ spectra®) F3-& Pye-UnicamAte] model
SP8-4004] spectrophotometer®& AME-342, 2
cell?] pathlengthe 23l ulz} 1, 2, 5, 0 mmE
7z} ARgsisih 8§ spectra®) A& JascoAl
model FP-77741 spectroflucrometer& AHg-s}¢ic}.
o] g} spectra®] 4 Otsuka ElectronicsA}] RA-
401(stopped-flow spectrophotometer), RA-414
(fluorescence measurement attachment), RA-451
(data processor) Z2]¥ RA-452(X-Y recorder)
unitE2 AHE-3ksdch pH »lEl& OrionAe] model
6118 AMg-3ide}.

Ay

Al#e| =®. 33'-dipropyl oxacarbocyanines)
HAEAL 24X107 M-S ZAstd e, poly(sty-
renesulfonate) ARL-dL 12X10°'Me] L&
ZA 3] ALl o) ZA P £9E5-L aluminum
foit: B& Atate] viekie] Rt Spectra
S CNE 72 MFgYeld Qe dAegks
TN Ml ALL3GT, RE 494 =4
F 30% Fo S3%gr)

SYWH. 2E spectrad) 244 £ 1mM
2] Tris-HCI $H3-8-%0)x A3z, 3899
TEE WA ASde o]& FAsksig. DPC-
PSSA|9] 33 spectraf FA Aol 7|3 exci-
tation wavelength)-& DPC-PSSAH 2] ¥4 spectra
N viebd FEFH L ojf3gc)

Stopped-flow spectrophotometer 23 A] & 4 g}t
YL 6kg/cm’E ZHIET, 2 celld pathle-
ngth7k 2mm<Q 2e AR&slodch o] ZAstely
dead time2 1~2 mseco]%it}. Fluorescence stop-
ped-flow spectrophotometere) AR&-2} 7|53} of
H2] Y2 460nm) BAYEIZ XA A AA
BEHY ol spectras] ¥ Z7te) e ¥
SallA 83 |4 AW o) F9 2L HF
accumulation spectrum$ JUE, HF olgA|he
Otsuka ElectronicsAtol 4t 133 non-linear cu-
rve fitting program . E5€] &gl



606 F A KRS - PRI

@

L) (b)

0.6

§0.4 -

0.2 |

) S T

®my

Fig. 1. (a) The absorption spectra of DPC-PSS sys-
tem with the various P/D at pH=8 (tris- HC] bufier).
(DPCi=14X10"M (fixed). P/D: 1) 0, 2} 0.2, 3) 0.6,
4) 1, 5) 3, 6) 4. (b) Changes of absorbance (480 nm)
with various P/D at pH=8.00 (tris-HCl buffer).
[DPC]=14X10"°M (fixed).
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Fig. 2. (a) The fluorescence spectra of DPC-PSS sys-
tem with the various P/D at pH=38 (tris-HCI buffer).
{DPC]=14X10"5M (fixed). P/D: 1) 0, 2) 0.2, 3} 0.5,
4) 1, 5) 2, 6) 5. The excitation wavelength is 445 nm.
(b) Changes of fluorescence intensity (500 nm) with
various P/D at pH=8.0 (tris-HCl buffer). [DPC]=14
X1075M (fixed).
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Fig. 3. (a) Typical time course of absorbance changes
observed at 480 nm after mixing of [DPC]=1X10"%
M and {PSS]=1X10"%M. The vertical axis is corre-
sponding to the change in optical density (480 nm)
which increases upward. (b) Fluorescence emission
stopped-flow kinetic trace observed at 500 nm after
mixing of [DPC]1=025%10"°M and {PS5]=025X
107° M. The excitation wavelength is 445 nm. The ve-
rtical axis is corresponding to the changes in fluores-
cence intensity observed at 500 nm through an inter-
ference filter {decreases upward). The trace shows
the reaction curve in 1 mM tris-HC! buffer solution
{(pH=8). The smooth curve represents nonlinear least
square fitting to single exponential curve.
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Fig. 4. Dependence of the reciprocal relaxation time
(1/t) on the total concentrations of DPC and PSS at
fixed P/D=1. C, and C; denote the analytical concen-
trations of DPC and PSS, respectively. —-O-0—-0—;
absorption method, —0-0—-0—; fluorescence me-
thod.
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Fig. 5. Dependence of the reciprocal relaxation time
(1/%) on salt concentration observed at 480 nm at 18
. The salt concentration was controlled by changing
the concentration of tris-HCl buffer at 2 constant pH
of 8. The concentrations of DPC and PSS were 1X
107°M and 1X1075M, respectively (P/D=1).
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