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E f f e c t  o f  A l k y l a t i n g  A g e n t s  D e r i v e d  f r o m  D i a m i n e s  o n  F e r t i l i t y  o f  t h e  M a l e  M o u s e  

A l k y l a t i n g  agen t s  h a v e  b e e n  used  q u i t e  wide ly  as an t i -  
c a n c e r  drugs,  a n d  some h a v e  s h o w n  p romise  as insec t  
c h e m o s t e r i l a n t s L  S tud ies  in  t h i s  l a b o r a t o r y  h a v e  b e e n  
c o n c e r n e d  w i th  b o t h  t ypes  of ac t iv i t i e s  of  a l k y l a t i n g  
agen t s  de r ived  f rom ce r t a i n  d i amines~-L  T he  effects  of 
some  of these  a l k y l a t i n g  a g e n t s  o n  r e p r o d u c t i o n  of t h e  
J a p a n e s e  qua i l  s were  also eva lua t ed .  JACKSON "° h a s  
r ecen t l y  rev iewed  t h e  field of a n t i f e r t i l i t y  c o m p o u n d s  in- 
c lud ing  those  a l k y l a t i n g  a g e n t s  t h a t  are  az i r id ine  de r iva -  
t ives  w h i c h  h a v e  a n t i s p e r m a t o g e n i c  ac t iv i ty .  I t  was  
p o i n t e d  ou t  t h a t  such  biological  a c t i v i t y  va r i ed  d e p e n d i n g  
on  t he  ca r r ie r -moie ty .  T he  se lec t ion  of a l k y l a t i n g  agen t s  
o n  t h e  bas is  of b io log ica l  effects  or  s i tes  of ac t ion  is im-  
p o r t a n t  w i t h  r e g a r d  to  t h e i r  u t i l i t y  as a n t i c a n c e r  agents ,  
insec t  e h e m o s t e r i l a n t s  or  r o d e n t  con t ro l  agents .  Thus ,  we 
h a v e  s t ud i ed  a series of b / s -az i r id ineace ty l  d e r i v a t i v e s  of 
c e r t a i n  d i a m i n e s  (see Figure)  for  t h e i r  effects on  fe r t i l i ty  
of ma le  Swis s -Webs te r  r a n d o m - b r e d  mice  (30-40 g). 

M a n y  i n v e s t i g a t i o n s  o n  d rugs  a f fec t ing  r e p r o d u c t i o n  in 
t he  ma le  h a v e  been  p r i m a r i l y  conce rned  w i t h  h is to logica l  
ev idence  of t e s t i c u l a r  damage ,  r a t h e r  t h a n  t h e  a c t u a l  
f e r t i l i ty  p o t e n t i a l  of t r e a t e d  ma les  c o m p a r e d  to  un -  
t r e a t e d  ones.  Therefore ,  we e v a l u a t e d  ou r  c o m p o u n d s  b y  
e m p l o y i n g  t h e  serial  m a t i n g  t e c h n i q u e  used  b y  JACKSON l°. 
E a c h  c o m p o u n d  a t  t h e  i n d i c a t e d  dose  was  in j ec t ed  i.p. 
i n to  each  of a g roup  of  4 ma le  mice  da i ly  for  5 days .  O n  
d a y  7, each  t r e a t e d  ma le  mouse  was  pa i r ed  w i t h  a fer t i le  
f emale  w h i c h  was r ep laced  each  week  for  a t o t a l  of 12 
weeks.  T h e  r e s u l t a n t  w e e k  b y  week  fe r t i l i t y  d a t a  a re  
s u m m a r i z e d  in  t h e  Table .  

The  o c t a m e t h y l e n e  d e r i v a t i v e  (I) d i f fered  f rom the  
h e p t a m e t h y l e n e  d e r i v a t i v e  (II)  b y  1 m e t h y l e n e  group.  
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Aziridine chemosterilants.  
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Aziridine derivatives and male mice fertility 

Compound Dose Effective Average weekly litter size 
(mg]kg chemo- 
i.p., × 5) sterilant 1 2 3 

dose in 
houseflies 
(% in diet) 

4 5 6 7 8 9 10 11 12 

I 20 1 0 3 0 0 0 7 5 8 5 3 5 2 

II 20 1 ~ 0 0 0 0 0 7 5 10 5 6 8 11 

III 20 1 2 0 0 0 0 0 0 0 7 6 3 12 
10 1 2 0 1 1 3 12 7 10 8 9 9 

IV 5 0.1 3 0 0 2 0 1 3 5 8 10 8 10 

V 1~ 0.1 0 3 6 15 10 . . . . . . .  

Control Saline 6 9 7 10 10 7 11 4 8 5 8 6 

Treated cell types represented at mating: week 1, epididymal spermatozoa; weeks 2-3, spcrmatids; weeks 4-5, spermatocytes; weeks 6-12, 
spermatogonia stem cells. * Slightly effective at 10 mg/kg but toxic at 20 mglkg, b Only slightly effective at 1% level. 
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At  the  same dosage bo th  produced  s ter i l i ty  by  interference 
wi th  the  spermatozoa,  spermat ids  and spermatocytes .  On 
the  o ther  hand,  a t  1% concen t ra t ion  in the  diet,  com- 
pound  I comple te ly  inhibi ted  egg-hatch  in the  housef ly  
while compound  I I  was only s l ight ly  effect ive s. Com- 
pound  I also inhibi ted  egg produc t ion  in the  Japanese  
quai l  s a t  250 p p m  in the  die t  and had a the rapeu t i c  index 
of 15 agains t  Ehr l i ch  ascites ca rc inoma in mice 6. The  
o ther  2 compounds  tested,  I I I  and IV,  differed in the  
degree of unsa tu ra t ion  in the  carbon ring. Compound  I I I  
inhibi ted reproduc t ion  dur ing near ly  the  whole spermato-  
genic cycle (---42 days) and also spermatogenia l  prolifera- 
t ion  a t  5 dai ly  doses of 20 mg /kg  while a t  10 mg/kg,  t he  
spermatogenic  cycle was pa r t ly  affected. Compound  IV  
caused subfer t i l i ty  a t  5 mg /kg  and was toxic  to mice a t  
10 mg /kg  in the  drug t r e a t m e n t  schedule.  Agains t  house- 
flies compound  I V  was a more effect ive chemoste r i l an t  
(0.1% in diet) than  I I I  4 while the  l a t t e r  was much  more 
po t en t  in its an t i fe r t i l i ty  ac t iv i ty  against  mice a t  a higher  
bu t  non- le thal  dosage. The  acute  LDs0 values  to male mice 
of I and I I I  were 1070 mg /kg  and 71 mg/kg  oral ly res- 
pect ively,  and 88 mg /kg  and 45 mg/kg  i.p. respect ively  s. 
Aphola te  was an effect ive  chemoste r i l an t  against  house- 
flies and was e i ther  le thal  to mice a t  20 mg]kg or  pract i -  
cal ly non-effect ive  a t  lower dosages. Thus,  var ia t ions  in 
t he  carr ier-moiety,  whe the r  drast ic  or  slight, could resul t  
in subt le  differences in biological  ac t iv i ty  and more  
studies are needed to  clar ify s t ruc tu re -ac t iv i ty  re la t ion-  
ships. 

Recen t  in teres t  in non-s teroidal  an t i fe r t i l i ty  agents  and 
the con templa ted  use of some of t h e m  as roden t  control  

agents  ref lect  a more  sophis t icated ra t ionale  for pest  
control  n.  Presen t ly  under  l abora to ry  inves t iga t ions  to-  
ward such an end are m a n y  classes of compounds ,  in- 
c luding a lky la t ing  agents.  Compared  to o ther  a lky la t ing  
agents,  compounds  I, I I  and I I I  possessed an t i spermato-  
genic a c t i v i t y  s imilar  to N-carbamoylaz i r id ine ,  e thylene-  
1 ,2-d imethanesul fona te  (EDS) and iso-propyhnethane- 
sulfonate  bu t  were more effect ive  than,  for example,  
Myleran  l°. Compounds  I, I I  and I I I  or  the i r  der iva t ives  
m a y  have  promise as an t i fe r t i l i ty  agents  for m a m m a l s  
and especially as roden t  control  agentsl*.  

Zusammenfassung. Nachweis ,  dass einige a lkyl ierende 
Substanzen,  die yon verschiedenen Diaminen  erhal ten  
wurden,  die Spermatogenese  m/innl icher  Swiss-Webster-  
M/iuse hemmen .  Eine  davon  verursach te  achtwdchige  
Steri l i t / i t  und scheint  zur Kont ro l le  yon  Naget ie ren  be- 
sonders geeignet.  
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Toxicity of Psychotropic D r u g s  i n  Drosophi la  melanogas ter  

We wish to repor t  on the  tox ic i ty  of t he  psychot ropic  
drugs, ch lorpromazine  and t rany lcypromine ,  to growth  
and deve lopmen t  of .the c o m m o n  frui t  fly, Drosophila 
melanogaster. The  flies were reared, m a t e d  and housed on 
s tandard  cornmeal  m e d i u m  1,2 in a walk-in,  cons tan t  
t e m p e r a t u r e  room (24 °C). Steri l ized eggs were incuba ted  
in media  which conta ined  0.001, 0.01 or  0.1% of e i ther  
ch lorpromazine  or  t r any lcypromine .  As the  animals  
eclosed t h e y  were counted  and sexed. Observa t ions  were 
m a d e  on the  ma t ing  behav io r  of 10 pairs  of flies using 
bo th  normal  and drug  t rea ted  males and females. Adul ts  
employed  for ma t ing  observa t ions  were aged 4 days  to 
assure sexual  ma tu r i ty .  

The  rat io  of males to females ob ta ined  f rom un t r ea t ed  
flies was 1.11 wi th  a s t andard  dev ia t ion  of 0.06 as deter-  
mined  f rom 4 exper iments .  The  rat io  of males  to females 
in the  t r ea ted  group a t  the  0.1% level  were as follows: 
chlorpromazine,  0 : 82 ; t r any lcypromine ,  0 : 76. Trany lcy-  
p romine  had no effect on the  ra te  of eclosion or  n u m b e r  
of viable  flies obtained.  However ,  inclusion of 0.01 or  0.1% 
of ch lorpromazine  in t he  m e d i u m  delayed eclosion and 
reduced the  n u m b e r  of viable  flies obtained.  A t  the  0.1% 
level  the  flies began  eclosing 3 days la te r  t han  un t r ea t ed  
flies and the  yield of flies was only 52% of the  un t r ea t ed  
control .  

Dur ing  ma t ing  of ind iv idua l  v i rgin  flies it  was noted  
whe the r  or no t  t he  males  pe r fo rmed  the  fol lowing por t ions  
of the  ma t ing  r i tua l :  v ibra t ing ,  circling, licking, probing 

and  m o u n t i n g  8. The  drug  t r ea ted  flies exh ib i t ed  more  
ins tances  of a c t i v i t y  t h a n  un t r ea t ed  flies excep t  in t i le 
pe r fo rmance  of Wing vibra t ion .  The  only except ion was 
when  ch lorpromazine  t rea ted  males  were m a t e d  wi th  
ch lorpromazine  t r ea ted  females in which case a decrease 
in probing  ac t i v i t y  was observed.  

All drug  t rea ted  flies were able to produce normal  F 2 
genera t ion  flies. 

Zusammen/assung. Toxische Wirkungen  von  Chlorpro-  
mazin  und von Trany lcypromin  auf  Drosophila melano- 
gaster werden  beschrieben.  
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