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The ultraviolet radiation of 300%400 nm, also 
known as near ultraviolet (NUV), can cause a variety 
of damage to viruses, bacteria and animal cells 
including DNA strand breaks, formation of pyrimi- 
dine dimers and interference in transport and repair 
systems [ 11. The effect of NUV on the inactivation 
of phages and bacteria is significantly enhanced in the 
presence of hydrogen peroxide (HaO,). The syner- 
gistic action of the two agents can be observed at con- 
centrations at which the individual agents may have 
little or no effect [2]. One reason for the photo- 
toxicity by NUV is implicated with the photooxida- 
tion of endogenous tryptophan which, on photolysis, 
generates H,Oa and this agent in turn is photolysed 
to act synergistically on the biological systems. 

Ninety nine percent of a population of phage T7 is 
inactivated if exposed simultaneously to NUV (4.3 X 
IO4 J n-“) and H,Oa (0.3 mM). Addition of hy- 
droxyradical (OH*) scavengers, such as sodium 
benzoate, mannitol or isopropyl alcohol. to the 
system does not prevent the phage from being 
inactivated, suggesting that OH* is not the phototoxic 
agent. However, when the reaction mixture was sup- 
plemented with superoxide dismutase (SOD) phagc 
inactivation was significantly reduced. This suggests 
that superoxide ion (03 is possibly playing an 
important role in the synergistic killing of phage T7. 

Production of 0; from the NW photolysis of 
H,Oz was detected by the oxidation reaction of 
NADPH to NADP [3] and the reduction reaction of 
nitroblue tetrazolium (NBT) to formazan blue [4]. 

Furthermore, the reduction of NBT and the oxida- 
tion of NADPH were prevented in the presence of 
SOD. Presence of isopropyl alcohol or sodium 
benzoate in the reaction mixture did not prevent this 
diminution reaction. 

An action spectrum of the reduction of NBT by 
H,02 showed that the blue colour appeared maximal- 
ly at 310 nm. Also it was noted that, within the range 
of pH 7 and 9, as the pH of the reaction mixture was 
increased the appearance of formazan blue increased 
proportionately. A sequence of reaction is described 
[5] to account for the production of 0; from the UV 
photolysis of H202 : 

hu 
HzOz - 20H. 
OH. + H,Oa - Ha0 + HO; 
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HO; - 0; + H’ 

Is therefore superoxide ion, generated from the 
NUV photolysis of H,Oz, responsible for the inac- 
tivation of T7 when exposed to these agents? To 
investigate this T7 was exposed to the agents in the 
presence of SOD. Phage inactivation was significantly 
reduced suggesting that 0; is the likely phototoxic 
agent. It is possible that 0; is directly reactive with 
the DNA causing strand breaks or that it is first reac- 
tive with a chromophore (perhaps a protein) which 
then reacts with the DNA. DNA to protein cross links 
in phage T7 in the presence of NUV plus H,Oa have 
been documented [6]. 
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The thiuram disulfides and dithiocarbamates are 
widely used in industry, agriculture and medicine 
[ 1, 21. Moreover disulfiram (tetraethylthiuram di- 
sulfide) has been used for over 20 years in the treat- 
ment of certain patients with chronic alcoholism and 
the reduced form of the compound, diethyldithio- 
carbamate anion (DDTC) has been used in the treat- 
ment of nickel carbonyl, arsenic and thallium 
poisoning [3]. 

Recently DDTC has been found to be an effective 
agent in attempts to reduce the dose-limiting 
nephrotoxicity of cis-platin [4]. This compound has 
been shown also to exert a protective effect against a 
variety of chemically-induced malignant tumors and a 
unique immunopotentiating activity [S]. 

Bearing in mind these findings, in recent years WC 
have undertaken to study platinum(H) and palladium- 


