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Abstract 

 

Photostimulated chemotherapy (PSChT) is a relatively new therapeutic method whose principle is based on increasing 

the therapeutic index of certain cytostatics as a result of their interaction with optical radiation. For a particular 

chemotherapeutic agent to be effective in PSChT-type applications, it must fulfill several conditions, the most important 

of which is to have a positive photodynamic potential that consists in the resonant transfer of energy between the 

irradiation source and its molecule. In this study, Dacarbazine (DTIC) was used as the photosensitizing agent, and a high-

pressure mercury lamp was used as the irradiating agent. Preclinical studies in BL / 6 inbred mice carrying B16 murine 

melanoma and spectrophotometric determinations were performed to identify whether the DTIC-PSChT method enhances 

the efficacy of chemotherapy. 
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INTRODUCTION 

 
At the beginning of the 21st century, 

cancer, as a biological phenomenon, is among the 

main morbid entities, as a degenerative disease, 

with a serious evolution. Due to its consequences 

on multiple levels: human, economic and social, 

the image of cancer persists in the darkest of all 

known diseases, being surrounded by a myth of 

incurability and suffering. And yet, the 

accumulated knowledge, both scientific and 

therapeutic, has begun to dispel this myth of 

helplessness and to outline possible ways to 

eliminate this disease. 

One of the most aggressive forms of cancer 

is malignant melanoma, which has as its starting 

point at the melanocytic system. It is frequently 

found on the skin, but it can also be found in other 

tissues and organs that contain melanocytes. 

This tumor is intensively studied due to its 

increased prevalence at relatively younger ages 

compared to other neoplasms, the increasing 

incidence, the metastatic potential, high resistance 

to currently available therapeutic protocols and 

high mortality (Diaconu I. et al., 1996; Ferlay J. et 

al., 2012; Forsea A.M. et al., 2012). 

One of the active substances used in 

standard therapeutic protocols for metastatic 
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malignant melanoma is dacarbazine (5- (3,3-

dimethyl-1-triazeno) imidazole-4-carboxamide). 

Also known as imidazole carboxamide, it is a 

synthetic analogue of the natural purine precursor 

(5-amino-1H-imidazole-4-carboxamide) (Correa 

F.M. et al., 2019; Eggermont A.M.K. et al., 2004; 

https://go.drugbank.com/drugs/DB00851). 

The various manifestations of the chemical 

structure of DTIC regarding its activity as a 

chemotherapeutic agent have been reported by 

Freeman and Hutchinson, the determinations being 

performed by using X-ray diffraction phenomena 

(Freeman H.C. et al, 1979). Recent studies show 

that DTIC has the ability to tautomerize depending 

on the pH of the solution in which it is 

reconstituted, finding a much more intense 

therapeutic activity, enhanced by the action of UV 

radiation to which the cancer patient is exposed. In 

this way it was determined that the DTIC activity 

depends on both the illumination and the pH value 

of the solution (Eggermont A.M.K. et al., 2004; 

Chis M. et al., 2016). 

All these findings are particularly 

important in the use of DTIC as a photosensitizing 

chemotherapeutic agent in PSChT-type 

applications, because it is reflected by the "red 

shift" of the absorption spectrum of dacarbazine as 

shown by our study, this shift being beneficial for 
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