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In human lymphocyte cul tures  t r ea ted  with aspi r in  in concentra t ions  of 10, 100, 200, and 300 
/~g/ml in the G O stage of the cel l  cycle  and in concentra t ions  of 10, 50, 100, 500, and 1000 
# g / m l  for 1 h in the S stage the f requency of induced chromosomal  aber ra t ions  was signifi-  
cantly higher  than in the control .  After  t r ea tmen t  with aspi r in  in the G i stage a significant 
di f ference was found only with aspi r in  concentra t ions  of 50 and 500 ~g /ml ,  and if t r ea ted  in 
the G 2 stage,  in concentra t ions  of 10, 50, and 100 /~g/ml. No l inear  re la t ionship  could be 
found between the cytogenetic  effects  of asp i r in  and its dose. 
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P rev ious  cl inical  investigations showed that asp i r in  significantly inc reases  the number of chromo-  
somal aber ra t ions  in the lymphocytes  of patients with rheumat ic  fever  [1]. 

The object  of the p resen t  investigation was to make an exper imenta l  analysis  of the f requency of 
ch romosomal  aber ra t ions  in lymphocytes  in stages Go, Gi, S, and G 2 of the cel l  cycle  in o rde r  to establish a 
possible dose dependence of the cytogenetic  effect  of aspi r in .  

E X P E R I M E N T A L  M E T H O D  

Blood was cul tured in the usual way [2]. Blood f rom cl inical ly healthy donors aged 27-29 yea r s  and 
f rom th ree  patients with a l le rg ic  d iseases  of the hear t  aged 28-30 y ea r s  was used. Cul ture  continued for 
58 h. Chromosomal  aber ra t ions  were  analyzed in the metaphase  stage; aber ra t ions  of chromat id  and 
ch romosome  types were  counted. Before  the investigation, the prepara t ions  were  numbered  and thei r  iden- 
t i ty disclosed only before  the final analys is  of the resu l t s .  Statist ical  analysis  of the r e su l t s  was ca r r i ed  
out by the k 2 method.  

EXPERIMENTAL RESULTS 

Aspir in  in concentra t ions  of 10, 100, 200, and 300 # g / m l ,  if acting on the G O stage without r insing,  in- 
duced chromosomal  aber ra t ions  in the proport ions  of 2.6, 3.3, 3.3, and 3.870, significantly higher  than the 
contro l  level  of 1.470 (P < 0.05). In the G 1 stage (12 h af te r  the beginning of cultivation, exposure  for 1 h 
then r ins ing off) asp i r in  in concentra t ions  of 10, 50, 100, and 500 /~g/ml also induced chromosomal  a b e r r a -  
tions to the number  of 2.4, 4.1, 3.8, and 5.870 respec t ive ly ;  a significant excess  over  the control  (1.670) was 
obtained with concentra t ions  of 50 and 500 ~g /m l  (P < 0.05). In the S stage (28 h af ter  the beginning of cul-  
ture ,  exposure  for 1 h, r ins ing off) asp i r in  in concentra t ions  of 10, 50, 100, 500, and 1000 ~g /m l  induced 
ch romosomal  abe r ra t ions  in 3.8, 2.9, 2.8, 3.5, and 3.670 of cases ;  the excess  over  the control  (1.370) was 
significant (P < 0.05). In the G 2 stage (54 h f rom the beginning of cultivation, without rinsing) asp i r in  in 
concentra t ions  of 10, 50, 100, and 500 # g / m l  induced chromosomal  aber ra t ions  in numbers  of 3.7, 3.3, 3.6, 
and 2.97O, significantly higher  than the control  (1.470) with doses of 10, 50, and 100/~g/ml. In these exper i -  
ments ,  with asp i r in  concentra t ions  c lose  to the therapeut ic  level  (100-200/~g/mD, chromosomal  aber ra t ions  
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were  induced at  the G O and S stages,  and the i r  level  was s ta t is t ica l ly  significantly higher  (3-4 t imes) than 
the control .  The f requency of chromosomal  abe r ra t ions  in a cul ture  of lymphocytes  f rom a healthy donor 
and f rom patients with a l le rg ic  d iseases  of the hea r t  was the same (P > 0.05). Of the 316 aber ra t ions  de- 
tected,  70.9% were  chromat id  breaks ,  28.2% were  i sochromat id  breaks ,  and 0.9% were  aber ra t ions  of the 
exchange type, i .e. ,  the pr incipal  type of ch romosomal  aber ra t ions  induced by asp i r in  were  chromat id  
breaks .  The fact that the f requency of ch romosomal  aber ra t ions  did not depend on the dose of asp i r in  can 
be at t r ibuted to its effect  on the permeabi l i ty  of the cel l  membranes .  It can be concluded f rom these find- 
ings that the effect  of asp i r in  in a dose of 10 # g / m l  di f fers  only sl ightly f rom its effect  in a dose of 1000 
# g / m l .  Evidently 10 ~ g / m l  is the minimal  concentra t ion of asp i r in  at which the membrane  permeabi l i ty  
is sharply reduced,  prevent ing fur ther  penetra t ion of the drug into the cel l  and the nucleus.  This  hypothesis  
r equ i r e s  fur ther  detailed investigation, for  the solution to this problem could shed light on the fine mech-  
anisms of action of asp i r in  (including the mechanisms  of its an t i inf lammatory  action). The r e su l t s  of the 
p resen t  exper iments ,  demonst ra t ing the weak mutagenic action of aspir in ,  ag ree  with data obtained by other 
worke r s  who have studied the cytogenetic act ivi ty of aspi r in  in cul tures  of lymphocytes  [3] and of skin 
f ibroblas ts  of healthy donors [4]. 
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