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p o r t a n t  resul t  w i th  respec t  to radiobio logy of early cleav- 
age s tages is the  d e m o n s t r a t i o n  t h a t  differences in oxygen  
concen t ra t ion  w i th in  t h e  cell nucleus dur ing the  progres-  
sion fiarough LEe cell cycle do no t  con t r ibu te  to  the  var ia-  
t ion  of radiosensRivi ty .  

On the  o ther  hand ,  these  tes t s  do no t  exc lude  t h e  possi-  
b i l i ty  t h a t  the  oxygen  concen t ra t ion  wi th in  t he  nucleus  
changes  dur ing  the  cell cycle. Figure  2 shows the  depen-  
dence of the  X- ray - induced  ra te  of l e tha l i ty  on the  ex te rna l  
oxygen concen t ra t ion  as d e m o n s t r a t e d  by  FINSINGER 9 for 
zygotes.  As is ind ica ted  b y  the  arrows, smal l  resp i ra t ion-  
d e p e n d e n t  changes  in the  oxygen  concen t ra t ion  wi th in  
the  cell nucleus canno t  inf luence the  rad iosens i t iv i ty  to a 
measurab le  ex t en t  t~_. 

Zusammen/assung. Drosophila-Embryonen zeigen eine 
m i t  d e m  Ablaut  der  Fu rchungs t e i lungen  korrel ier te  Va- 
r ia t ion  der  S t rah lenempf ind l ichke i t .  Ftir  alle Mitosesta-  

dien wurde  eine Sauers tof f -ErhOhungsra te  vou rund  2 
festgestel l t .  Dies zeigt, dass eine v e r m u t e t e  a tmungsbe -  

. d ing te  Var ia t ion  des Sauers tof fgehal tes  in den  Zellen n ich t  
anl Z u s t a n d e k o m m e n  der  Empf ind I i chke i t sva r i a t ion  be- 
teil~gt ist. 
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A t t r a c t i o n  of the  Male  H o u s e  Fly  to Cut icu lar  H y d r o c a r b o n s  and Feces  of  Severa l  o ther  D i p t e r a n  
Spec ie s  

The male  house  fly, Musca domestics L., r esponds  to a 
p h e r o m o n e  1 which  was tound  in h y d r o c a r b o n s  of the  cut i -  
cle and feces of sexual ly  ma tu r e  females2, a. This  phero-  
mone  was isolated and  chemical ly  ident i f ied  as cis-9-trico- 
sen t  r In  an earlier s tudy,  i t  was  shown t h a t  male  house  
flies also were a t t r ac t ed  to  the  feces of the  s tab le  fly, Sto- 
moxys calcitrans (L.) 5. This suggested t h a t  cross a t t r ac t i on  
m i g h t  occur among  var ious  species in i h e  fami ly  Muscidae.  
Cross a t t r ac t ion  has been d e m o n s t r a t e d  conclusively  in t he  
order  L e p i d o p t e r a  where  several  species and families 
uti l ize the  same p h e r o m o n e  6-0. General ly,  where  several  
sympa t r i c  species use the  same sex pheromone ,  the  pre-  
sence of add i t iona l  phe romones  m a y  be pos tu l a t ed  to  ex- 
pla in  reproduc t ive  isolat ion and  to  reduce meaningless  
communica t i ve  signals. 

The behav ior  of Muscid flies in a b ioassay  sys t em makes  
it d i f f icul t  to  measure  responses  to  pheromone .  F u r t h e r  
s tudies  on o ther  species of flies will  require  inves t iga t ing  
the i r  behaviora l  p a t t e r n s  before i m p l e m e n t i n g  m e t h o d s  
for phe romone  assays.  Because  our house fly assay sy s t em 
provides  reliable data ,  it  was considered i m p o r t a n t  to  con- 
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Relationship oi quantity of cis-9-tricosene to attraction (expressed as 
A.Q.) of the male house fly (power curve Y = axe; a = 0.10, 
b = 0.59; r ~ 0.69; p < 0.01 at d. f. = 20). 

duc t  p re l imina ry  t e s t s  on the  a t t r ac t iveness  of cut icular  
h y d r o c a r b o n s a n d  feces f rom o the r  Dip te ran  species in t he  
mule house  fly b ioassay s y s t em even t h o u g h  i n -d ep t h  s tu-  
dies are no t  p l anned  a t  th is  t ime.  This communica t i on  re- 
por t s  resul ts  of these  p re l imina ry  tes ts  which  m a y  be use- 
ful to  o thers  cu r ren t ly  conduc t ing  D i p t e r an  p h e r o m o n e  
studies.  

The  b ioassay  techniques  and  o l fac tomete r  design have  
been  descr ibed in detai l  e lsewhere 2, 3,10. For  these  tes ts ,  
300 newly  emerged  male  house flies were placed in each of 
4 o l fac tometers  m a i n t a i n e d  a t  28 ~ 60% R.H. ,  and  were 
held  unt i l  t h e y  were 2 or 3 days  old before bioassaying.  The 
cut icular  l ipids were ob ta ined  as prev ious ly  descr ibed and 
t h e  hyd roca rbons  were  i sola ted  by  hexane  e lut ion f rom 
silicic acid 8. Al iquots  of t he  eluate were concen t r a t ed  in a 
r o t a ry  evapora to r  and  the  concen t ra t e  was  appl ied  to  
f i l ter  pape r  for bioassay.  Fecal  samples  were col lected on 
pape r  towels or f i l ter  paper  and  t e s t ed  w i t h o u t  fu r the r  
purif icat ion.  E a c h  t es t  mate r ia l  was  b ioassayed  as previ-  
ously descr ibed using E d a m i n  (hydrolized milk  prote in)  as 
an in te rna l  s t an d a rd  and 60 mg of crude fecal l ipid as an 
ex te rna l  s t andard .  A c t i v i t y  quo t i en t s  ~ were used as in- 
dices of a t t rac t iveness .  The  ac t iv i ty  q u o t i en t  as a measure  
of sensory  response  is d e m o n s t r a t e d  in t he  Figure  for t he  
na tu ra l  house  fly phe romone ,  c/s-9-tricosene.  These  d a t a  
conf i rm the  p roper  func t ion  11 of th is  t y p e  of o l f ac tomete r  
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Cross attraction of the male housefly to eutieular hydrocarbons and feces collected from various species of Diptera 

EXPERIENTIA 28/9 

Type of material tested - 

Species Feces Cuticular Quanti ty No. of 
hydrocarbons tested (mg) tests 

Percentage attraction to 

Test Edamin A.Q. ~ 
material 

Muses domestics L. + 

Haematobia irritans (L.) 

Musca autumnMis De Geer + 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

Stomoxys cMcitrans (L.) 

Glossina morsitans Westwood + 
+ 

Glossina austeni Newstead + 
e 

Fannia canicul~zris (L.) + 
+ 

Cochliomyia hominovorax (Coquerel) + a 
+ 
+ 
+ 

60 111 17.3 6.8 --  
5 x 10 -3 6 18.4 7.3 +1.2 
5 •  ~ 6 15.5 5.9 +1.1 

0.6 6 15.2 7.3 +1.1 
5.7 6 25.3 6.7 +2.1 

b 6 24.4 9.8 + 0.9 
0.6 6 14.6 11.4 +0.2 
6.3 12 18.3 7.4 +1.7 

12.6 6 15.8 7.6 +0.5  

0.2 6 5.6 4.7 +0.1 
1.5 4 5.4 6.3 --0.1 

15 7.8 8.9 --0.1 
0.4 12 12.5 12.4 + 0.02 

15 9.4 9.9 - -  0.04 
o 5 7.5 12.0 - - 0 , 3  

1.3 6 12.8 13.5 --0.1 
3.8 6 15.6 15.9 --0.03 

65.1 11 11.3 7.2 +0.9  
0.5 6 6.8 10.8 --0.3 
5.0 6 2.3 6.8 --0.4 

10.0 6 10.8 17.6 --0.6 

Percentage attraction to test material "Percentage attraction to Edamin 
~Activity quotient = Percentage attraction to external s tandard - Percentage attraction to Edamin 
,Cuticular rinse of 43 females, aDiethyl ether extract of feces. 

�9 ~,Large unknown amount on paper. 

s i n c e  t h e  d a t a  p o i n t s  a re  c u r v i l i n e a r ,  f i t t i n g  e i t h e r  a p o w e r  
o r  l o g a r i t h m i c  c u r v e  as  h a s  b e e n  s h o w n  for  m o s t  s e n s o r y  
m e a s u r e m e n t s  1K 

T h e  a t t r a c t i o n  d a t a  a r e  p r e s e n t e d  in  t h e  T a b l e .  M a l e  
h o u s e  f l ies  w e r e  a t t r a c t e d  to  c u t i c u l a r  h y d r o c a r b o n s  f r o m  
Haematobia irri tans (L.) an t i  M u s e s  au tumnal i s  D e  Geer ,  
I t  is  l i ke ly  t h a t  cis-9-tricosene o r  a c l o se l y  r e l a t e d  i s o m e r  is  
p r o d u c e d  b y  t h e s e  t w o  spec i e s .  

S u r p r i s i n g l y ,  t h e  c u t i c u l a r  h y d r o c a r b o n s  f r o m  S. calci- 
t r a m  were  n o t  a t t r a c t i v e  to  t h e  m a l e  h o u s e  f ly  a l t h o u g h  
t h e i r  f eces  we re  m o d e r a t e l y  a t t r a c t i v e .  T h i s  a g r e e s  w i t h  
ea r l i e r  t e s t s  s in  w h i c h  l a r g e  a m o u n t s  o f  feces  we re  r e q u i r e d  
t o  g i v e  a s i g n i f i c a n t  r e s p o n s e .  P r e l i m i n a r y  t e s t s  u s i n g  m a l e  
S. calcitrans as  r e s p o n d e r s  in  t h e  b i o a s s a y  g a v e  a p o s i t i v e  
r e s p o n s e  t o  s t a b l e  f ly  feces ,  b u t  n o t  to  cis- or  trans-9-trico- 
sene .  T h e  r e s u l t s  s u g g e s t  t h a t  S. calcitrans r e s p o n d  to  a n  
a t t r a c t a n t  w h i c h  d i f f e r s  f r o m  t h e  cis-9-tricosene p r o d u c e d  
b y  h o u s e  f l ies  a n d  t h e  h o u s e  f l y  a t t r a c t i o n  to  s t a b l e  f l y  
feces  is p o s s i b l y  a g u s t a t o r y  r e s p o n s e .  

C u t i c u l a r  e x t r a c t s  a n d  f eces  f r o m  t h e  t s e t s e  f l ies,  GIos- 
s i n s  morsi tans W e s t w o o d  a n d  Glossina austeni N e w s t e a d ,  
we re  i n a c t i v e  in  t h e  m a l e  h o u s e  f l y  a s s a y .  H o w e v e r ,  we  
h a d  e x t r a c t s  f r o m  o n l y  a v e r y  s m a l l  n u m b e r  o f  t s e t s e  fl ies,  
a n d  we  do  n o t  c o n s i d e r  t h e s e  t e s t s  c o n c l u s i v e .  T h e  c u t i c u -  
la r  h y d r o c a r b o n s  of  F a n n i a  canicularis (L.) we re  i n a c t i v e ;  
h o w e v e r ,  t h e  p r o c e d u r e  for  o b t a i n i n g  c u t i c u l a r  l i p id s  w a s  
a l t e r e d  s l i g h t l y  for  t h e s e  e x t r a c t s .  T h e  f e m a l e s  for  t h i s  
s a m p l e  w e r e  p l a c e d  in  a g l a s s  c o l u m n  a n d  a s m a l l  a m o u n t  
o f  s o l v e n t  w a s  p o u r e d  over  t h e m ,  p o s s i b l y  r e s u l t i n g  in  a n  
i n c o m p l e t e  s t r i p p i n g  of  t h e  l i p i d s  f r o m  t h e  cu t i c l e .  T h e  
c u t i c u l a r  h y d r o c a r b o n s  of  Coch[iomyia hominovorax (Co- 
que re l )  (wh ich  is n o t  in  f a m i l y  M u s c i d a e )  we re  i n a c t i v e  to  
t h e  m a l e  h o u s e  f ly ,  w h i l e  a c r u d e  e t h e r  e x t r a c t  of  t h e i r  
f eces  i n d u c e d  h i g h l y  v a r i a b l e  r e s u l t s .  

T h e  s t r o n g  a t t r a c t i o n  o f  m a l e  h o u s e  f l ies  to  t h e  c u t i c u l a r  
h y d r o c a r b o n s  of  H. irri tans a n d  M .  au tumnal i s  p e r m i t s  
s p e c u l a t i o n  t h a t  t h e s e  3 M u s c i d  s p e c i e s  m a y  be  a t t r a c t e d  
to  one  o r  m o r e  c lo se ly  r e l a t e d  c h e m i c a l s  h a v i n g  a s t r u c -  
t u r e  s i m i l a r  to  t h e  h o u s e  f ly  s e x  a t t r a c t a n t .  H o w e v e r ,  t h i s  
i d e a  c a n n o t  be  t e s t e d  u n t i I  r e l i a b l e  a s s a y s ,  u s i n g  H. irri-  
tans a n d  3f .  autumnal{s  as  r e s p o n d e r s ,  a r e  d e v e l o p e d .  

Zusarnmen[assung.  M / i n n c h e n  y o n  M u s c a  domestics 
w e r d e n  v o n  K o h l e n w a s s e r s t o f f e x t r a k t e n  a u s  de r  C u t i c u l a  
w e i b l i c h e r  35uses  domestics, M .  au tumnal i s  u n d  Haemato-  
bia irr i tans a n g e l o c k t  (g le iche  o d e r  ~ h n l i c h e  P h e r o m o n e ) ,  
n i c h t  a b e r  y o n  e n t s p r e c h e n d e n  E x t r a k t e n  a u s  Stomoxys  
calcitrans, Glossina morsitans, G. austeni,  F a n n i a  can@u- 
laris u n d  Cochliomyia hominivorax.  
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