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Introduction: 

 

Binding porphyrins to the simplest models for membranes (surfactants micelles) has 

attracted much interest due to the possibility of understanding these biological processes. 

Micelles, microemulsions and vesicles constitute a very active area of investigation for 

the manifold implications in chemistry, physics, biology and materials sciences [1]. In 

supramolecular chemistry, such organized noncovalent assemblies have been exploited 

to mimic membrane behavior [2,3], taking advantage of their propensity to entrap or 

compartmentalize different species, leading in some cases to a high degree of organization 

and, to create gradients of concentration. Micelle with charged surfaces bind counterions 

selectively, and their solution properties are sensitive to the type of conuterion and theirs 

concentration. Recently, several studies have been made on the micellar behavior of 

cationic surfactant systems with different bulky head groups, and these systems exhibited 

head group induced structural micellar transitions in mixed micelles [4]. In the present 

study, we investigate the interaction of 5,10,15,20-tetrakis(4- N-methylpyridyl) porphyrin 

(TMPyP) with calf-thymus DNA in the presence of hexadecyl trimethylammonium 

bromide (HTAB) as a cationic surfactant. The cationic TMPyP has been extensively 

studied [5]. It has been shown that this cationic porphyrin has a very high affinity to 

anionic DNA strands, with association constants at 105–107 M–1 level. However, there is 

not any report about the effect of cationic surfactant on interaction of TMPyP with DNA. 
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Experimental section 

 

Calf thymus DNA and HTAB were obtained from Sigma. The DNA concentrations 
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were determined spectrophotometrically using the value of 1.32 × 104M-1cm-1 for molar 

extinction coefficients at 260 nm[6]. All of the other chemicals, which have been used for 

these syntheses, were of analytical grade and purchased from Sigma. All solutions were 

prepared using double-distilled water. Porphyrin stock and working solution were stored 

at room temperature in the dark to avoid undesired photochemical reactions. The 

absorption spectra were recorded on a Cary. 500 double beam spectrophotometer using 

1cm quartz cuvettes with thermostat cell compartment, that control the temperature 

around the cell within ±1oC. Titration of porphyrin solution with DNA was performed at 

25oC in a 7.5mM phosphate buffer pH 7.2. 

 

 
Result and Discussion 

 

The presence of isosbestic point absorption spectra of TMPyP in the presence of 

various amounts of ct-DNA represents the homogeneous binding mode with ct-DNA for 

TMPyP in the absence of HTAB. Such behavior has not been observed in the presence of 

HTAB that can be represented of heterogeneous binding mode. The spectral data were 

analyzed in order to estimate the binding parameters using the following equation: 
 

[DNA]T     = 
[DNA]T + 

1 
(ε −ε ) K   (ε  −ε ) (ε −ε ) 

app ƒ app    b ƒ b ƒ 

 

where ε app ,ε b and ε ƒ are apparent extinction coefficient, extinction coefficients of 

bound and free porphyrin, respectively. [DNA]T and K app are total concentration of 

DNA and apparent associative binding constant, respectively. The value of 2.58×106 M- 
1 

was estimated for K app in the absence of HTAB. Such analysis could not be done in 

the presence of HTAB that confirms the change of binding mechanism. The results of 

other studies using various techniques also represent the heterogeneous binding mode in 

the presence of HTAB. It seems that electrostatic interactions of HTAB cations with 

phosphate anion groups in the surface of DNA has a significant effect on binding mode 

of TMPyP. 
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