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r e s i s t an t  to  UV- l igh t  t h a n  to X-rays ,  the  pe rcen tage  
surviva l  be ing  grea te r  in t h e  former .  SAVAGE ~ has  also 
observed  t h a t  t h e  X - r ays  have  more  mutagen ic  effect  
t h a n  UV-l ight .  

The yield  of t he  an t i funga l  subs tance  by  the  m u t a n t s  
has  changed  due  to  i r radia t ion.  KELNER 7 has  ob t a in e d  

Table II. Production of the antifungal substance by the 2 mutants 
of S. nigrilaciens as well as the parent culture as assayed in terms 
of inhibition of spore germination of Colletotrichum capsici 

Replicate Parent Asporogenous Pigmented 
No. culture mutant mutant 

1 98.05 4.05 100.00 
2 98.28 3.21 100.00 
3 98.26 3.26 100.00 
4 97.84 4.05 100.00 
Mean 98.13 3.75 100.00 

Mean of 50 observations. 

an an t ib io t i c  p roduc ing  m u t a n t  of S. griseus f rom a non-  
an t ib io t ic  p roduc ing  cul ture.  SAVAGE l, I)ULANEY et  alP, 
DULANEY 4 have  o b t a i n e d  m u t a n t s  of S. griseus t h r o u g h  
i r rad ia t ion  which gave h igher  yield of s t r e p t o m y c i n  t h a n  
the  original  culture.  I t  is l ikely t h a t  i r rad ia t ion  m a y  
effect  t he  yield  of t he  ac t ive  subs tance  in b o t h  ways,  
as is ev iden t  f rom the  p r e s e n t  inves t iga t ion .  

Rdsumd. C h a n g e m e n t  de  capaci t6  de p r o d u c t i o n  an t i -  
b io t ique  chez m u t a n t s  n o u v e a u x  de Streptomyces nigri- 
/aciens. 
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T e s t i n g  o f  L S D - 2 5  a n d  R e l a t e d  C o m p o u n d s  f o r  P o s s i b l e  E f f e c t s  o n  E g g - L a y i n g  C a p a c i t y  a n d  E g g -  
T o - A d u l t  V i a b i l i t y  i n  Drosophila 

The  cont rovers ia l  na tu r e  of t he  avai lable  i n fo rma t ion  
on the  effects  of lysergic acid d i e t h y l a m i d e  on somat ic  
ch romosomes  l-e, meio t ic  ch romosomes  7-s, deve lop ing  
e m b r y o s  9-15 and  d i rec t ly  on the  genet ic  mate r ia l  le-*0 
has  p r o m p t e d  us to  u n d e r t a k e  e x p e r i m e n t a t i o n  in which  
lysergic acid d i e t h y l a m i d e  (LSD-25), Bromolyserg ic  acid 
d i e t h y l a m i d e  (BOL), and  D-lysergic acid, were t e s t ed  for 
poss ible  genet ic  and /o r  deve lopmen ta l  effects.  

E a c h  e x p e r i m e n t  pe r fo rmed  was  des igned as follows: 
t h i rd  ins t a r  Drosophila pseudoobscura female  larvae  were 
in jec ted  wi th  0.4 ~1 of a 10 t~g/ml solut ion of t he  com- 
p o u n d  unde r  cons idera t ion  in p h o s p h a t e  buf fe red  (pH = 
7.4) physiological  saline. Fema le  larvae,  chosen  a t  r a n d o m  
f rom the  same cul tures  as t he  ones above,  were  in jec ted  
w i t h  0.4 t~l of p h o s p h a t e  buf fe red  physio logica l  saline 
and  were  used as controls .  The in jec t ion  a p p a r a t u s  was 
t h a t  descr ibed  by  STOCKER 2t and  i t  involved  the  use 
of a 10 ~1 H a m i l t o n  microsyr inge  connec ted  to  a glass 
needle  t h r o u g h  p las t ic  tubing.  The  in jec ted  larvae  were  
p laced  in cu l ture  bo t t l e s  and  were  al lowed to  comple t e  
the i r  d e v e l o p m e n t  to  adul t s .  These adu l t  females  were 
aged for a 3 d a y  per iod  and  t h e y  were t h e n  crossed 
ind iv idua l ly  to  males  of t he  s ame  age in plas t ic  bo t t l es  
con ta in ing  charcoal  b l ackened  (to fac i l i ta te  egg counts)  
Drosophila medium.  E a c h  pa i r  was  t r ans fe r red  to  new 
m e d i u m  every  2 4 h  (for 10 consecu t ive  days) and  the  
eggs depos i t ed  were  c oun t ed  and  were  a l lowed to  ha tch .  
The  adul t s  p roduced  f rom these  eggs were coun ted  and  
sexed to  de te rmine  poss ible  egg- to -adu l t  v iab i l i ty  dif- 
ferences,  and /o r  sex-ra t io  d i s tu rbances .  

The Table  shows a s u m m a r y  of t h e  d a t a  ob ta ined  f rom 
the  above  descr ibed expe r imen ta t i on .  S ta t i s t i ca l  analys is  
of the  da ta ,  us ing a D u n n e t t ' s  ~2 mul t ip le  compar i son  t es t  
showed the  fol lowing:  1. Egg- lay ing  capac i ty ,  a) Controls  
vs. LSD-25 - n o  s ignif icant  d i f ference;  b) cont ro ls  vs. 
B O L  - s igni f icant  w i th  a p robab i l i t y  va lue  P <  0.05; 
c) cont ro ls  vs. lysergic acid - s ignif icant  w i t h  a p roba-  
b i l i ty  value a t  P ~ 0.01. 2. Egg- to -adu l t  v iab i l i ty :  a) Con- 
t rols  vs. LSD-25 - no s ign i f ican t  d i f ference;  b) cont ro ls  
vs. B O L  - s igni f icant  wi th  a p robab i l i t y  value a t  P ~ 0.01 ; 

c) cont ro ls  vs. lysergic acid - no s igni f icant  difference.  
3. Sex ra t io :  no s ignif icant  d i f ferences  b e t w e e n  cont ro ls  
and  any  of t he  o the r  groups.  

I t  has  been  suggested in m a n y  of t he  c i ted  publ ica t ions  
t h a t  exposure  to  LSD-25 m a y  resul t  in of fspr ing  wastage .  
Our  d a t a  show no such effects  for th is  drug. The repor t s  
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Summary of data on egg-laying capacity, egg-to-adult viability and sex-ratios of Drosophila pseudoobscura injected with 0.4 [~1 of a 10 [~g/ml 
of a buffered-saline solution of LSD-25, BOL, or l~-Lysergic acid 

Treat- Total Total Range Flies laying (%) Aver- Adult Adult Not 
ment No. of No. of age c~c~ ~ emerg- 

flies eggs 0-99 100-199 200-299 300-399 400-499 500-599 No. of emerg- emerg- ing 
tested laid eggs eggs eggs eggs eggs eggs eggs/ ing ing (%) 

fly 

Saline 55 16,820 69-548 3.6 21.8 25.5 18.2 23.6 7.3 306 6,837 7,319 15.8 
LSD-25 56 17,995 68--494 1.8 7.1 35.7 25.0 30.3 0.0 322 7,275 7,767 16.4 
BOL 58 14,626 0-444 5.2 18.9 39.6 27.6 3.4 0.0 252 5,685 5,545 23.2 
Lysergie 
acid 55 10,897 30-378 7.2 40.0 50.9 1.8 0.0 0.0 198 4,553 4,683 15.2 

Data on buffered-saline iniected controls are included. 

w h i c h  d e t e c t e d  of fspr ing  was t ages  in  Drosophila 1~-1, h a v e  
u t i l ized  doses  m u c h  h ighe r  t h a n  t hose  used  in  ou r  exper i -  
m e n t a t i o n .  Th i s  m a y  be  one  of t h e  reasons  for  t h e  dif-  
ference in resul ts .  I t  m u s t  b e  r e m e m b e r e d ,  however ,  t h a t  
in  e v e r y  case ( inc lud ing  our  e x p e r i m e n t s )  t h e  doses 
a d m i n i s t e r e d  to  t h e  a n i m a l s  Were m u c h  h i g h e r  pe r  g r a m  
of b o d y  w e i g h t  t h a n  t hose  t a k e n  b y  h u m a n  users.  The  
l a s t  s t a t e m e n t  m u s t  n o t  b e  t a k e n  as  m e a n i n g  t h a t  t h e  
d r u g  shou ld  be  cons ide red  safe  to  use. N o t h i n g  is k n o w n  
a b o u t  i t s  m e t a b o l i c  fa te  in  Drosophila, a n d  t h e r e  is a 
cons iderab le  b o d y  of i n f o r m a t i o n  f rom m a m m a l i a n  
s y s t e m s  to  cause  concern .  

A l t h o u g h  ou r  d a t a  do  n o t  show effects  of  L S D - 2 5  
t h e y  c e r t a i n l y  show effects  of t h e  o t h e r  2 c h e m i c a l l y  
r e l a t ed  compounds .  A t t e m p t i n g  to  m a k e  a n y  k i n d  of 
gene ra l i za t ions  a n d  der ive  def in i t e  conc lus ions  f rom these  
r e su l t s  should ,  again ,  be  cons ide red  p r e m a t u r e .  One  can  
s t a t e  on ly  t h e  obv ious  a n d  t h i s  is t h a t  b o t h  D-lysergic 
acid a n d  B O L  inf luence  t he  egg- lay ing  c a p a c i t y  of our  
e x p e r i m e n t a l  a n i m a l ;  t he  l a t t e r  c o m p o u n d  also a p p e a r s  
to  exercise  a s ign i f i can t  inf luence  on  egg- to -adu l t  v i a b i l i t y  
a m o n g  t h e  of fspr ing  of t h e  t r e a t e d  ind iv idua l s .  H e r e  
aga in ,  de t a i l ed  m e t a b o l i c  s tud ies  are  needed  to  d e t e r m i n e  
w h a t  is t h e  p a r t  of these  molecules  t h a t  c rea tes  these  
effects  ,3. 

Rdsumd. On a in jec t6  du  LSD-25 ,  de l ' ac ide  b r o m o -  
l y s e r g i q u e - d i ~ t h y l a m i d e  e t  de l ' ac ide  D-lysergique A des  
Drosophila pseudoobscura au  t ro i s i~me s t ade  la rva i re .  Le  
L S D - 2 5  n ' a f f ec t e  n i  leur  capac i t6  de  pon te ,  lo rsqu 'e l les  
son t  adul tes ,  n i  la  v iab i l i t6  ( r a p p o r t  n u m 6 r i q u e  a d u l t e s /  
ceufs) de leur  p rog~ni tu re .  E n  r evanche ,  la  capac i t~  de  
p o n t e  es t  r6du i t e  t a n t  p a r  l ' ac ide  lyse rg ique  que  p a r  
l ' ac ide  b r o m o l y s e r g i q u e - d i 6 t h y l a m i d e ,  e t  ce de rn i e r  a l t~re  
en  o u t r e  la  v iab i l i t6 .  

C. D. KASTRITSIS a n d  ANN JACOB-STOCKER 

Department of Anatomy, 
University of Texas (Southwestern), 
Medical School at Dallas, 5323 Harry Hines Boulevard, 
Dallas (Texas 75235, USA), 23 November 1970. 

*a Acknowledgments. We thank H. M. McNEIL and J. QVICK for 
technical assistance and M. SMITH for secretarial help; Drs. 
M. E. GAULDEN, G. PASTEUR and WM. D. WILLIS JR. for useful 
suggestions; Dr. W. DRANE and Mrs. J. REIscn for advice in 
the statistical analysis. Supported in part by NIH M/Small Grants 
Divisiofl No. IR03MH15143-01, and a grant from the Moody 
Foundation of Galveston, Texas. The LSD-25 was provided by 
the NIMH and was Sandoz batch No. 68003. A.J.S. is a pre- 
doctoral graduate student. 

Ant  C o m p o u n d  Eye :  S i z e - R e l a t e d  O m m a t i d i u m  D i f f e r e n c e s  With in  a S ing l e  W o o d  Ant  N e s t  

T h e  w o r k e r  p o p u l a t i o n  of a r ed  wood  a n t  n e s t  p r o v i d e s  
a u n i q u e  o p p o r t u n i t y  for  i n v e s t i g a t i n g  t h e  ef fec ts  on  
b e h a v i o r  of n a t u r a l l y  occur r ing  q u a n t i t a t i v e  d i f ferences  
in  neu ra l  a n d  sensory  s t ruc tu res .  A r e l a t i o n s h i p  h a s  been  
i so la ted  b e t w e e n  t h e  size of t he se  worker s  a n d  t h e  
eff ic iency w i t h  w h i c h  t h e y  l ea rn  to  n a v i g a t e  t e r r a i n  whi le  
forag ing  for  co lony  food 1 I t  was  f o u n d  for  workers  f rom a 
nes t  of Swiss red  wood a n t s  (Formica ru/a), t h a t  t h e  l a rger  
t he  h e a d  a n d  such  s t r u c t u r e s  as  t h e  co rpo ra  p e d u n c u l a t a  
of t h e  b r a i n  ( supraesophagea l  gangl ion)  a n d  t h e  c o m p o u n d  
eye, t h e  m o r e  e f f ic ien t  t h e  fo rag ing  b e h a v i o r .  

I t  is t h o u g h t  t h a t  worke r s  f r o m  a s ingle  n e s t  h a v e  
s imi la r  genet ics ,  a n d  t h a t  worke r  size is a f u n c t i o n  of 
seasonal  fac to rs  such  as t e m p e r a t u r e  a n d  food s u p p l y  
d u r i n g  cr i t ica l  g r o w t h  stages*-*.  T h e  p o p u l a t i o n  is con-  
t i n u o u s l y  d i s t r i b u t e d  in  size, w i t h o u t  d i s t i n c t  m o r p h o -  
logical  subg roup ings  (castes),  a n d  a d u l t  size is n o t  r e l a t ed  
to  age. W o r k e r s  a t  al l  size levels  forage  for  food in t h e  
t e r r a i n  s u r r o u n d i n g  a nest ,  n a v i g a t i n g  b y  m e a n s  of 
sequences  of v isual ,  chemica l  a n d  t ac t i l e  i n f o r m a t i o n  S, e. 

One  m e c h a n i s m  b y  w h i c h  size could  in f luence  n a v i g a -  
t i o n  eff ic iency would  be  t h r o u g h  increases  in  t h e  n u m b e r  

of c o m p o n e n t  e l e m e n t s  in  t h e  v i sua l  a n d  o t h e r  i n fo rma-  
t i o n  p rocess ing  sys tems .  W h i l e  i t  is k n o w n  t h a t  t h e  
n u m b e r  of c o m p o n e n t s  in  t h e  c o m p o u n d  eye a n d  o t h e r  
s enso ry  a n d  n e u r a l  s t r u c t u r e s  is g r ea t e r  in  l a rger  species 
of a n t s  a n d  o t h e r  insec t s  t h a n  in smal le r  r e l a t ed  species ~-8, 
we k n o w  of no  d a t a  o n  s u c h  size d i f ferences  w i t h i n  t h e  
w o r k e r  p o p u l a t i o n  of a s ingle  a n t  nes t .  

T h e  o b j e c t  of t h e  p r e s e n t  s t u d y  was  to  d e t e r m i n e  
w h e t h e r  such  q u a n t i t a t i v e  d i f ferences  occur  in  t h e  com- 
p o u n d  eye as  size increases  w i t h i n  t h e  worke r  p o p u l a t i o n  
of a ne s t  of  Ca l i fo rn ia  r ed  wood a n t s  (Formica integroides). 
T h e  species  is s im i l a r  in  b e h a v i o r  a n d  m o r p h o l o g y  to  
t h e  Swiss a n t s  used  in t h e  s ize-eff iciency s tudy .  The  
sub j ec t s  w e r e  67 a d u l t  worker s  t a k e n  f rom col lec t ions  
m a d e  in  l a t e  s u m m e r  a n d  fa l l  f r o m  a s ingle i so la t ed  
nes t ,  w i t h  t h e  se lec t ion  m a d e  to  ach ieve  a d i s t r i b u t i o n  
o v e r  t h e  size range .  

T h r e e  m e a s u r e m e n t s  were  t a k e n  on  each  a n t  f rom 
s t a n d a r d  p h o t o g r a p h s  m a d e  of h e a d  a n d  eye p r e p a r a -  
t ions .  These  m e a s u r e m e n t s  were :  1. a p l a n i m e t r i c  
m e a s u r e  of h e a d  sur face  a r ea  (Figure  1 A);  2. t h e  l e n g t h  
of t h e  r i g h t  c o m p o u n d  eye (F igure  1 A) ; a n d  3. t h e  n u m b e r  


