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A major type of damage from ionizing radiation is in the form of 

single and double strand breaks in DNA. Single strand breaks were 

analyzed in Chinese hamster V-79 cells which were exposed to 50 krad 

gamma radiation, lysed for 16 h and centrifuged for 90 min at 36,000 rpm 

at 0 C. Fractions were then collected and analyzed in alkaline sucrose 

gradients. The sedimentation profiles obtained showed that the presence 

of WR-2721 during irradiation protects the DNA against the formation of 

single strand breaks. Heavier DNA was obtained following irradiation in 

the presence of concentrations of WR-2721 between 0.05 and 5 mM. Higher 

concentrations did not change, or even decreased, the protective effect. 

Cysteamine also showed a large protective effect. 
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INCREASED SURVIVAL OF IRRADIATED MAMMALIAN CELLS AFFORDED BY WR-2721 AND 

ACTIVATED MICROSOMAL PREPARATION 

M. Green, A. Prager and E. Riklis 

While the radioprotective compound WR-2721 markedly affects the 

survival of mammals, with a dose reduction factor (DRF) value of about 

2.3,its effect on the survival of mammalian cells in culture is much 

smaller, with a DRF value of only about 1.2. Recent work showed that 

the addition of activated microsomal preparation to irradiated 

bacterial cells increases the effect of WR-2721 to a DRF value of 

over 2. This was presumably due to enhanced penetration of the drug 

into the cells, as a result of enhanced dephosphorylation caused by 

the microsomal phosphatases. 

Similar results have now been obtained with mammalian cells. 

In Chinese hamster V-79 fibroblast cells in culture, the addition of 

microsomes plus WR-2721 yielded a DRF value of 1.45 measured at the 

10% survival level in phosphate buffer saline (PBS). The addition 

of WR-2721 alone yielded a DRF value of 1.2 and only 1.13 was obtained 

with WR-2721 plus non-activated microsomes. 

The radioprotective compound cysteamine caused an increase in 

the survival of V-79 cells with a DRF value of 1.6. Cysteamine is 

known to penetrate into mammalian cells at a faster rate than WR-2721, 
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and indeed the addition of activated as well as non-activated micro

somes did not alter that result. 
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PSORALEN PLUS NEAR-ULTRAVIOLET LIGHT: A POSSIBLE NEW METHOD FOR MEASURING 

DNA REPAIR SYNTHESIS^ 

Y. M. Heimer, R. Kol, Y. Shiloh* and E. Riklis 

A new method is proposed to inhibit semiconservative DNA 

synthesis in cultured cells while DNA repair synthesis is being 

measured. The cells are treated with the DNA-crosslinking agent 

Trioxalen (4,5,8-trimethylpsoralen) plus near ultraviolet light. 

Consequently 99.5% inhibition of replicative DNA synthesis is 

achieved. Additional DNA damaging agents induce thymidine incor

poration into the double-stranded regions of the DNA. The new method 

gave results very similar to those obtained with the benzpylated 
(2) 

naphthoylated DEAE (BND)-cellulose method , using three human 

fibroblast strains, of which one had deficient capacity for DNA 

repair synthesis following treatment with gamma rays and methyl 

methane sulphonate. The advantages of the new method are its sim

plicity and rapidity, as well as the high extent to which replicative 

DNA synthesis is inhibited. 

REFERENCES: 

1. Heimer, Y. M., Kol, R., Shiloh, Y. and Riklis, E., Radiat. Res. 
95, 541 (1983) 

2. Strauss, B. S., in: DNA Repair. A Laboratory Manual of Research 
Procedures, edited by E. C. Friedberg and P. C. Hanawalt, 
Dekker, NY, 1981, pp. 319-340. 

2-AMINOETHANETHIOL EFFECTS ON CELL KILLING AFTER BrdUrd AND NEAR-UV 

TREATMENT^ + 
** 

M. P. Hagan and E. Riklis 

Previous observations of the recovery after near-UV irradiation 

of cell proliferation of V79 Chinese hamster cells labeled with 
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