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Concentration curves  of the cytogenetic action of the Soviet anti tumor preparat ion photrin 
were studiedin 24-h cultures of human lymphocytes with an exposure of 1 h (concentrations 
f rom 10 to 70/zg/ml ,  interval 10 pg/ml)~ The percentage of aber ran t  metaphases at the 
minimal concentration was 1900 and at the maximal  69.5. The relationship between the 
concentrat ion of photr in and the number of damaged chromosomes  per  100 ceils within the 
range of concentrat ions studied was descr ibed by the equation 

Y~3,126-i-I.33 c:-0.01!56 c ~, 

where Y is the number of damaged chromosomes  per  100 cells and c the concentrat ion of 
photrino The main types of chromosomal  aberrat ions were single and paired fragments 
and chromatid exchanges~ With respect  to the type and frequency of the cytogenetic lesions 
induced by it, photr in resembles  the known prepara t ion thioTEPA and it is atypical  alkylat-  
ing mutageno 
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Considering the large number of possible medicaments  and in the at tempt to use those with the 
s t ronges t  therapeutic action, the a s s e s s m e n t  of their possible genetic effects has become par t icu lar ly  im- 
por tan t  [1, 5, 6]. 

The object of this investigation was to study the cytogenetic action of the new Soviet cytostat ic pho- 
tr in in cul tures  of human per iphera l  blood lymphocytes .  

EXPERIMENTAL METHOD 

Photr in  (2,2,4,4,6-pentaethyIeneimino-6-morpholinocyclotr iphosphazatr iene)  is an original Soviet 
ant i tumor preparat ion;  in its chemical s t ruc tures  it is an ethyleneimine derivative with 5 ethyleneimino 
groups.  

Tests  were car r ied  out on human blood lymphocytes in microculture~ Photr in  was diluted in d i s -  
tilled water  before use and added to the cultures for 1 h in various concentrat ions after  growth for 24 h, 
and the cultures were then washed twice with 10 volumes of Hanks'  solution. The medium was replaced 
by f resh  in the original  proport ion but without phytohemagglutinin. Cells were fixed after  58 h in cu l tu re  
and prepara t ions  were obtained by the usual method. 

E X P E R I M E N T A L  R E S U L T S  

The resul ts  of analysis  of the cytogenetic action of photrin are  given in Table 1. They show that in 
a concentrat ion of 10 pg /ml  photrin significantly increased the frequency of cells with aberrat ions  corn- 
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TABLE 1. F r equency  and Types  o f  
A b e r r a t i o n s  Induced by Pho t r i n  in 
Cu l tu res  of Human  L ym phoc y t e s  

d.~ 
~o~n 

[ No. of aberrations 
per li0 cells _ 

o ,  o , o  

10 
20 
30 
40 
50 
60 
70 

Control 

300 19,0 9,7 11,3 
200 25,5 11,0 19,0 
300 32,7 17,3 18,0 
450 52,4 26,4 40 0 
200 58,5 36,0 57,0 
300 64,7 50,0 66,0 
450 59.5 57,8 64,7 

500 1,4 ! 1,6 1,0 
/ 

TABLE 2. E x p e r i m e n t a l  (X e) 
and P r o b a b l e  (X o) Values  of  
the Number  of  A b e r r a n t  C h r o -  
m o s o m e s  p e r  100 Cells  

Conch. of 95~ con- 
photrin x H fidence xo 
(/~g/ml) [limit s 

i0 
20 
30 

0 40 
1,5 50 
2,7 60 
3,3 70 
3,5 
5,0 

11,1 Control 

23,0 t 20--26 
34.51 30--40 
42,0 ] 37--47 
76,2 I 69--84 

104,5 91--121 
120,9 116--145 
148,0 135--162 

2,0 I 1,8--2,2 

14,1 
34,4 
53,4 
74,8 
98,5 

1 2 4 , 0  

152,9 

3,1 

pa red  with the con t ro l  (P < 10 -1~ With an i n c r e a s e  in concen t r a t i on  the f r equency  of  a b e r r a n t  me taphase s  
i n c r e a s e d  as a non l inea r  funct ion.  

A m o n g  the types of  c h r o m o s o m a l  a b e r r a t i o n s  induced by pho t r in ,  m o s t  (94.3%) w e r e  s ingle  and 
pa i r ed  f r agmen t ;  the i r  r e l a t ive  f r equenc ie s  did not  depend s ign i f ican t ly  on the pho t r in  concen t r a t ion  (P = 
0.17) and w e r e  43.6 and 56.4%, r e s p e c t i v e l y .  The absolute  f r equency  of  s ingle  and pa i red  f r a g m e n t s  in-  
c r e a s e d  with an i n c r e a s e  in the pho t r in  concen t r a t i on .  The exchanges  o b s e r v e d  w e r e  main ly  of  the c h r o -  
mat id  type ,  and the i r  f r equency  a lso  r o s e  with an i n c r e a s e  in the concen t r a t i on  of photrino The r e l a t i o n -  
ship be tween  the pho t r in  concen t r a t i on  and the n u m b e r  of  damaged  c h r o m o s o m e s  p e r  100 ce l l s  within the 
r ange  o f  concen t r a t i ons  studied (Table 2} was  d e s c r i b e d  s a t i s f a c t o r i l y  by the equat ion 

Y = 3.126 ~ 1.33 c ~ 0.01156 c ~, 

w h e r e  Y is the n u m b e r  of  damaged  c h r o m o s o m e s  p e r  100 cel ls  and c the concen t r a t i on  of pho t r in .  

Ana lys i s  o f  these  r e su l t s  and of  those obtained by o the r  w o r k e r s  [2-4] who have studied the m u t a -  
genic ac t ion  of  cy tos t a t i c  p r e p a r a t i o n s  in l ymphocy te  cu l tu re s  sugges t s  that  the m e c h a n i s m  of ac t ion of  
pho t r in  is s i m i l a r  to the cy togene t ic  ac t ion  of  the widely  used p r e p a r a t i o n  th ioTEPAo 
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