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g lands  is k n o w n  to  be  r ich  in m u c o p r o t e i n s  wh ich  are large 
molecules  genera l ly  u n a b l e  to  e n t e r  an  a c r y l a m i d e  gel of 
the  c o n c e n t r a t i o n  used here  (7%).  On t h e  o the r  h a n d ,  t h e  
glue also c o n t a i n s  p ro t e in s  of smal le r  sizeK T he  D. palli- 
dipennis p ro t e in  b a n d  86 as well  as t he  e q u i v a l e n t  D. 
pseudoobscura p ro t e in  b a n d  (band  55) p r o b a b l y  be long  to 
t h i s  ca tegory .  

The  p ro t e in  b a n d s  50 a n d  58 which  a p p e a r  a t  t he  160 h 
s tage  could be  u n d e r  ecdysone  control .  B u t  whi le  b a n d  58 
is specific of t h i s  s tage  a n d  m a y  h a v e  a f u n c t i o n  r e l a t ed  to  
glue secret ion,  b a n d  50 is also p r e s en t  a t  t he  20 h a f t e r  SE 
s tage and  m i g h t  be  r e l a t ed  to  m o l t i n g  (pupar ia l  m o l t  a t  
160 h and  p u p a l  m o l t  a r o u n d  20 h a f t e r  SE).  I d e n t i c a l  be- 
hav io r s  were obse rved  for none  of t he  D. pseudoobscura 
p ro t e in  bands .  

A v e r y  i n t e r e s t i ng  o b s e r v a t i o n  is t h a t  new p r o t e i n  b a n d s  
a p p e a r  a t  t he  20 h a f t e r  SE  stage,  i.e. a few hour s  before  
the  comple t e  h is to lys is  of the  s a l iva ry  glands.  2 p r o t e in  
b a n d s  were n e v e r  p r e sen t  before  th i s  stage,  i.e. b a n d s  76 
a n d  93. T h a t  2 comple t e ly  new p ro t e ins  also a p p e a r  a t  a n  
iden t ica l  d e v e l o p m e n t a l  s tage  in D. pseudoobscura sa l iva ry  
g lands  3,~, b a n d s  82' and  85", is s t r icking.  In  b o t h  cases 
these  2 b a n d s  were no t  de tec ted  in o t h e r  t issues ; t he re fo re  
t h e y  are  p r o b a b l y  t i ssue  specific. F u r t h e r  i n v e s t i g a t i o n  is 
u n d o u b t e d l y  needed  in o rder  to  d e t e r m i n e  w h e t h e r  these  
p ro t e in s  are syn thes i zed  de  novo  a t  th i s  s tage  or come  f rom 
p ro t e ins  of h i g h  molecu la r  we igh t  which  h a v e  been  par -  
t i a l ty  degraded .  Th i s  coutd  be  of p a r t i c u l a r  i m p o r t a n c  e for 
poss ib le  co r r e l a t i on  w i t h  puf f ing  p a t t e r n s ,  t he  s t u d y  of 
wh ich  has  shown  the  f o r m a t i o n  of new puffs  v e r y  la te  in  
t he  d e v e l o p m e n t  of t he  s a l iva ry  g lands  8, 9. 

The  s t u d y  of t h e  d e v e l o p m e n t M  p a t t e r n  of unspecif ic  
p ro t e in s  of t he  s a l iva ry  g lands  of Drosophila pallidzpennis 

has  t h u s  conf i rmed  severa l  obse rva t i ons  m a d e  w i t h  Dro- 
sophila pseudoobscura, i.e. t h e  d i s a p p e a r a n c e  of ce r t a in  
p ro t e in  c o m p o n e n t s  a t  t h e  t i m e  of spi racle  evers ion  a n d  
t h e  a p p e a r a n c e  of new such  c o m p o n e n t s  a few hour s  be-  
fore t h e  comple te  h is to loys is  of t he  s a l iva ry  glands.  These  
obse rva t ions  sugges t  t h a t  such  p h e n o m e n a  m a y  t a k e  place  
t h r o u g h o u t  t he  genus  Drosophila 10. 

Rdsumd. Les pro t6 ines  pr6sen tes  dans  les g landes  sali- 
va i res  de Drosophila pallidipennis on t  6t6 analys6es  grace  

une  t e c h n i q u e  de micro61ectrophor6se discMe. L e s  va-  
r i a t ions  observ4es  p e n d a n t  le d 6 v e l o p p e m e n t  de la l a rve  
e t  de la  j eune  p u p e  on t  6t6 compar6es  avec  celles de Dro- 
sophila pseudoobscura. I1 semble  que  ce r ta ines  v a r i a t i o n s  
so ien t  le r4su l ta t  de p h 6 n o m 6 n e s  c o m m u n s  ~ t o u t e s  les 
esp4ces du  genre  Drosophila. 
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Constant Oxygen Enhancement  Ratio During the Mitotic Cell Cycle in X-rayed Drosophila melano- 
gaster Embryos  

W i t h  a v a r i e t y  of cell types ,  a s t rong  s t a g e - d e p e n d e n t  
v a r i a t i o n  of t h e  r a d i o s e n s i t i v i t y  d u r i n g  mi tos i s  or meiosis  
is observed .  This  was  d e m o n s t r a t e d  b y  W0RGLER for t he  
mi to t i c  s tages  of t he  ea r ly  c leavage  d iv i s ions  in  Drosophila 
melanogaster (WORGLER, ULRICH a n d  SCHNEIDER-MIN- 
DER1). He used an  egg col lec t ion t e c h n i q u e  (WORGLER, 
ULRICI~ a n d  SPRING ~) wh ich  al lows t he  o b t a i n i n g  of 
samples  w i t h  a m p l e  n u m b e r s  of eggs w i t h i n  3 inin.  These  
s amp le s  were exposed  to X - r a y s  a t  va r ious  t imes  a f t e r  
col lect ion.  Fo r  convenience ,  t h e  ceils in samples ,  w h i c h  
are  older  t h a n  15 m i n  a n d  w h i c h  in  fac t  are  ea r ly  embryos ,  
are  st i l l  cal led 'eggs' .  

A cyclic v a r i a t i o n  of t h e  r a d i o s e n s i t i v i t y  w i t h  age (see 
also F igure  1) was  observed .  The  c r i t e r ion  used to  m easu re  
t he  r a d i o s e n s i t i v i t y  was t h e  p e r c e n t a g e  of e m b r y o n i c  
l e t h a l i t y  ( = n m n b e r  of eggs f rom w h i c h  no l a rvae  h a t c h e d /  
n u m b e r  of eggs i r rad ia ted) .  Cytological  ana lys i s  showed  
t h a t  t he  r ad io r e s i s t a n t  ceils are  in in t e r - /p ro -phase ,  
the  m o s t  sens i t ive  cells in  ana - / t e lophase .  R e c e n t l y  LEUT- 
I~OLD ~ i r r a d i a t e d  c leavage  s tages  o b t a i n e d  f rom s tocks  
w i t h  va r i ab l e  c h r o m o s o m e  number s .  He  found  t h a t  rad io-  
s ens i t i v i t y  is pos i t i ve ly  co r re l a t ed  w i t h  t he  a m o u n t  of 
c h r o m o s o m a l  m a t e r i a l  i r r a d i a t e d  pe r  c leavage  nucleus.  
Th i s  ind ica tes  t h a t  e m b r y o n i c  l e t h a l i t y  is t he  consequence  
of r a d i a t i o n - i n d u c e d  c h r o m o s o m e  lesions. MATTER 
p o s t u l a t e d  t h a t  p a r t  of t he  s t a g e - d e p e n d e n t  changes  in  
s ens i t i v i t y  resu l t s  f rom a v a r i a t i o n  in t he  c o n c e n t r a t i o n  of 
free S H  groups  w i t h i n  t he  chromosomes .  The  basis  of t he  
r e m a i n i n g  v a r i a t i o n  is n o t  ye t  clear.  

Fo r  some cell t ypes  i t  is k n o w n  t h a t  t he  oxygen  con- 
s u m p t i o n  changes  f rom s tage  to  s tage d u r i n g  t he  cell 
cycle (for r ev iew see MAZlAS). I t  was shown  b y  KIHLMAN G 
t h a t  ac t ive  r e sp i r a t ion  decreases  t he  oxygen  c o n c e n t r a t i o n  
w i t h i n  t he  cell nuc leus  c o m p a r e d  to t he  oxygen  concen t r a -  
t i on  p r e sen t  ou ts ide  t he  cell. S t a g e - d e p e n d e n t  v a r i a t i o n s  
in t he  r e s p i r a t o r y  a c t i v i t y  could the re fore  lead to  v a r i a b l e  
oxygen  c o n c e n t r a t i o n s  in  t he  r ad iosens i t i ve  s t r u c t u r e s  
d u r i n g  the  cell cycle. There fore  in  e x p e r i m e n t s  in  which  
exposu re  to  X - r a y s  is pe r fo rmed  in a n o r m M  ai r  env i ron -  
m e n t  a t  leas t  p a r t  of t he  s ens i t i v i t y  di f ferences  be tween  
s tages  m i g h t  resu l t  f rom v a r i a t i o n  in  t h e  oxygen  c o n t e n t  
w i t h i n  t h e  rad iosens i t ive  s t ruc tures .  Assuming  t h i s  hypo-  
thes is  to  be  t r ue  for Drosophila eggs, for wh ich  t h e  rad io-  
sens i t ive  s t r u c t u r e s  d u r i n g  c leavage  are chromosomes ,  we 
p red ic t  t h a t  t h e  r e l a t i ve  rad iosens i t iv i t i e s  of d i f fe ren t  
mi to t i c  s tages  shou ld  differ, d e p e n d i n g  on  w h e t h e r  rad ia -  
t ion  is g iven  u n d e r  oxic or anoxic  condi t ions .  Consequen t ly  
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Experimental data on embryonic lethality (given in %) observed after X-irradiation of early Drosophila embryos in air or nitrogen with 800 R 

Age at Irradiation in air 
irradiation (rain) 

Irradiation in nitrogen 

Eggs tested Eggs kiiled % Eggs tested Eggs killed % 

9.5 77 75 97.40 110 82 74.54 
10.5 103 83 80.58 114 75 65.79 
11.5 74 56 75.68 94 54 57.45 
12.5 77 49 63.64 --  --  --  
13.5 111 61 54.95 89 30 33.71 
14.5 73 41 56.16 82 26 31.71 
15,5 --  - -  --  113 40 35.40 
16.5 98 66 67.35 82 31 37.80 
17.5 --  - -  --  80 36 45.00 
18.5 61 53 86.88 91 56 61.54 
19.5 83 79 95.18 74 54 72.97 
20.5 96 93 96.88 70 58 82.86 
21,5 87 81 93.10 109 75 68.81 
22.5 73 64 87.67 59 26 44.07 
23,5 46 29 63.04 66 26 39.39 
24.5 70 57 81.43 39 21 53,85 

The percentages of embryonic lethality are not corrected for spontaneous lethality. This lethality was found to be 6.35%. The nitrogen 
t reatment  itself is not toxic. 

we  e x p e c t  a v a r i a t i o n  of  o x y g e n  e n h a n c e m e n t  r a t i o s  ( O E R  
= r a t i o  b e t w e e n  t h e  e f f ec t  f o u n d  in  t h e  p r e s e n c e  a n d  in  
t h e  a b s e n c e  of o x y g e n )  w i t h  t h e  c o u r s e  of  t h e  m i t o t i c  
cycle .  

W e  t e s t e d  t h i s  p r e d i c t i o n  e x p e r i m e n t a l l y  u s i n g  egg  
s a m p l e s  c o l l e c t e d  in  3 - m i n u t e  co l l ec t i on  p e r i o d s .  Al l  s a m -  
p le s  w e r e  o b t a i n e d  f r o m  t h e  s a m e  p o p u I a t i o n  o f  f l ies  ( s t o c k  
B e r l i n  wi ld)  a n d  i r r a d i a t e d  u n d e r  i d e n t i c a l  t e m p e r a t u r e  
a n d  h u m i d i t y  c o n d i t i o n s  (WORGLE~, ULRICH a n d  SPRINO~). 
T h e  s a m p l e s  we re  n u m b e r e d  c o n t i n u o u s l y ,  t h e  o d d  n u m -  
b e r e d  s a m p l e s  w e r e  i r r a d i a t e d  in  a i r  a n d  t h e  e v e n  n u m -  
b e r e d  o n e s  w e r e  t r e a t e d  for  1 r a i n  b e f o r e  a n d  d u r i n g  t h e  
e x p o s u r e  w i t h  n i t r o g e n  ( N a c h g e r e i n i g t e r  S t i c k s t o f f ;  
Sauerstoff and Wasserstoffwerke Luzern). W/3~L~R and 
ULRICH 7 have shown that already a 15-second long nitro- 
gen p r e t r e a t m e n t  is s u f f i c i e n t  t o  a c h i e v e  c o m p l e t e  a n o x i a .  
H u m i d i f i e d  g a s  s t r e a m s  of  3 1 /min  w e r e  u s e d .  I n  o r d e r  t o  
a v o i d  c h a n g e s  in  t h e  s t a g e  c o m p o s i t i o n  of  t h e  e g g  s a m p l e s  
d u r i n g  i r r a d i a t i o n  800 R of  50 k e V  X - r a y s  we re  a p p l i e d  
w i t h i n  o n l y  5 sec.  W i t h  b o t h  t r e a t m e n t s  egg  s a m p l e s  of  a n  
a v e r a g e  age  r a n g i n g  f r o m  9.5 4- 1.5 to  24.5 4- 1.5 r a i n  w e r e  

u s e d .  T h e  n u c l e a r  d i v i s i o n  s t a g e s  t r e a t e d  in  s u c h  egg  
s a m p l e s  o f  d i f f e r e n t  a g e  a r e  i n d i c a t e d  in  F i g u r e  1. T h e  re -  
s u l t s  a r e  g i v e n  i n  t h e  T a b l e .  T h e  p e r c e n t a g e s  o f  e m b r y o n i c  
l e t h a l i t y  a r e  p l o t t e d  s e m i l o g a r i t h m i c a l l y  in  F i g u r e  1. F o r  
t h e  r a t i o n a l e  of  t h e  u s e  of  a s e m i l o g a r i t h m i c  p l o t  see  e.g.  
ELKIND and WHITMORE ~. In order to facilitate the com- 
parison of the results obtained in the air series with those 
of the nitrogen series, the values for the nitrogen series 
were doubled as shown by the closed circles in Figure I. 
These calculated values are very close to those found ex- 
perimentally after irradiation in air. No systematic va- 
riation of the sensitivity pattern is detectable between the 
elfect observed in air or nitrogen. Hence one would assume 
that for all stages treated, irradiation in air is about twice 
as  e f f e c t i v e  as  in  n i t r o g e n .  T h e  m a x i m u m  o x y g e n  en -  
h a n c e m e n t  r a t i o  is  a l r e a d y  r e a c h e d  w i t h  a g a s  m i x t u r e  of  
1 0 %  O ~ + 9 0 %  N 2 (FINSlNGER 9, see  a l so  F i g u r e  2). T h e  
f a c t o r  2 o b t a i n e d  f r o m  t h e  c o m p a r i s o n  o f  t h e  e f f e c t s  in  
n i t r o g e n  a n d  a i r  is  t h e r e f o r e  a r o u g h  e s t i m a t e  o f  t h e  O E R .  
T h i s  v a l u e  is c o m p a r a b l e  t o  t h e  v a l u e  r e p o r t e d  for  1 0 - 2 0 -  
m i n u t e - o l d  eggs  ( so-ca l led  z y g o t e s ;  ~ r i i~aL~R*~  T h e  i ra-  
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Fig. 1. Stage-dependent variation of radiosensitivity in early Droso- 
phila embryos irradiated either in air or in nitrogen. For comparison, 
the data for irradiation in nitrogen were doubled (closed circles}. 
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Fig. 2. Dependence of X-ray-induced embryonic lethality on the 
oxygen concentration in the gas surrounding the eggs (FINSINOERg). 
The arrow indicates that  small changes in the oxygen-concentration 
dne to variable rates of respiration during the celt cycle do not lead to 
measurable changes in the radiation response. 
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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- 

~ 2  
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Pheromone (~g) 

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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