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In vitro decomposition rate of degranol in sensitive and resistant NK/lymphoma 
ascites tumours 

(Received 17 September 1965 ; accepted 13 January 1966) 

Kij~bs et al.,1 have studied the rate of decomposition of some alkylating agents in animal and human 
blood both in vivo and in vitro. In these experiments the method of Klatt2 proved to be suitable for 
demonstrating the presence of Degranol and its decomposition. Obrecht et al.3 by a similar method 
have followed the rate of decomposition of a mustard derivative HNz in various organs of rats. 

In previous work we have obtained a strain of the NK/lymphoma ascites tumour with acquired 
resistance to Degranol.4 The object of the present work has been to determine whether a difference 
can be demonstrated between the rate of decomposition of Degranol by sensitive and by resistant 
tumours. 

METHODS 

One hundred and fifty-seven resistant tumours from the sixtieth to eightieth passages and 140 
sensitive tumours were used. After inoculation of 2 x lo6 cells, the animals were killed 8 days later 
and the ascites drained. Degranol (lo@) per ml was added to the tumour. Determinations were carried 
out immediately after addition of the Degranol and 1,2, 3,4, 6 and 18 hr after incubation, using the 
method of Klatt.a All incubations were at 37”, under sterile conditions and with continual shaking. 

For each determination sufficient tumour was taken to give 1 ml of supernatant after centrifugation. 
To 1 ml of the supernatant was added 3 ml of dilute acetic acid and the pH adjusted to 4.5. After 
addition of 0.5 ml of 5 % 4-y-nitro-benzylpyridine dissolved in methyl ethylketone, the mixture was 
shaken and placed in a water bath for 15 min at 80”. After cooling to 0” the precipitated protein was 
removed by centrifugation. 1 ml of 50% diethylamine dissolved in acetone was then added per ml of 
the supernatant and the blue colour which developed was measured at 564 w. Duplicate determina- 
tions were carried out each time, the difference between readings being less than 10 per cent. 

RESULTS 
It appears (Table 1) that the quantity of Degranol decreased more rapidly in the resistant than in 

the sensitive tumour. In Degranol-sensitive tumours after l-2 hr incubation there was 66 per cent of 
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the amount seen at 0 hr, while in the resistant tumour the amount at 1-2 hr was 47-39 per cent. 
This difference of 20 per cent was found at each time of testing. It was also of interest to determine 
whether this observed difference between the two tumours was due to the ascitic fluid or due to the 
tumour cells. In these experiments ascites was taken from the animals and the tumour cells immediately 
removed by centrifugation. To the ascitic fluid obtained in this way from both sensitive and resistant 
tumours, Degranol (IOOy/ml) was added and its rate of disappearance followed. Alternatively De- 
granol was added to a suspension of washed tumour cells in saline and, its disappearance again 
followed. The rate of disappearance of Degranol in saline was also measured. 

It was found that Degranol incubated in saline showed no decomposition after 24 hr. In ascitic 
fluid free from tumour cells, no difference was observed in the rate of disappearance of Degranol. 
However, in the preparation containing tumour cells free from ascitic fluid and suspended in saline, 
there was a greater decrease in Degranol concentration with resistant tumour cells than with sensitive 
cells. 

DISCUSSION 

In the tumour showing acquired resistance to Degranol, this drug disappears from the ascitic 
fluid quicker than in the sensitive tumour, either because the drug is more quickly decomposed, or 
because it binds more to the resistant tumour cells. Since in cell-free ascitic fluid, the rate of dis- 
appearance of Degranol is the same for both tumours, the first possibility is excluded. The observed 
difference is probably due to the fact that more Degranol is bound to resistant than to sensitive cells. 
This phenomenon has been observed with tumours resistant to antimetabolites and to alkylating 
agents. For example, 100 times more Gazoquanine is bound to the RNA of the resistant tumour than 
to the sensitive tumour.5 In rats bearing a sensitive and a resistant sarcoma inoculated bilaterally, 
ten times more Sarcolysine was bound to the DNA of the resistant tumour than to the sensitive.0 
It is assumed that increased binding is accompanied by an increased inactivation of the agent and 
this may serve as an explanation of the mechanism of resistance. 

SUMMARY 

The rate of disappearance of Degranol during incubation with sensitive and resistant NK/lymphoma 
ascites tumours has been measured. In sensitive tumours the concentration of Degranol decreased 
by 50 per cent in 3-4 hr and at 24 hr only 10 per cent remained. In the resistant tumour the quantity 
of active alkylating agent decreased by 50 per cent in 1 hr and only 20 per cent was present at 6 hr. At 
any time there was 20 per cent less Degranol in the ascitic fluid of the resistant tumour than in the 

sensitive. It is suggested that the cells of the resistant tumour bind more Degranol than the cells 

of the sensitive turnours. 

Ot~copathological Institute, 
Budapest, Hungary. 
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