
922 Specialia EXPERIEtCTIA 28/8 

B e h a v i o u r a l  R h y t h m s  i n  C u l t u r e s  o f  I m m a t u r e  Drosophila melanogaster 
Circadian  r h y t h m s  of locomotor  a c t i v i t y  h a v e  been  found  

in several  species of Drosophila 1-3. A p a r t  f rom the i r  role 
in a d a p t i n g  to  t h e  d i u r na l  cycles of e x t e r n a l  fac tors  4, 
r h y t h m s  m a y  also increase  r e p r o d u c t i v e  success b y  
synchron i s ing  sexua l  a rousa l  in  b o t h  sexes 5 and  G~oss -  
FIELI) 6 infer red  a close r e l a t i onsh ip  be tween  locomotor  
ac t i v i t y  and  m a t i n g  f rom s imi lar i t ies  in  t h e i r  c i rcad ian  
r h y t h m s .  Us ing  measures  of locomotor  a c t i v i t y  a n d  
p reen ing  r ecen t l y  deve loped  for the  genet ica l  ana lys i s  of 
Drosophila b e h a v i o u r  7, t h e  d i u r na l  per iodic i t ies  were 
s tud ied  here  d u r i n g  t he  t h r e e  days  a f te r  t he  f i rs t  p u p a e  
emerged,  on  t he  hypo thes i s  t h a t  changes  of r h y t h m  in 
th i s  pe r iod  of inc reas ing  sexua l  m a t u r i t y  m a y  also 
ind ica t e  some connec t ion  w i t h  m a t i n g  act iv i t ies .  

Methods. The  sub jec t s  came  f rom Oregon,  S a m a r k a n d ,  
Flor ida ,  6 C/L, E d i n b u r g h  and  Wel l ing ton ,  6 i nb red  
s t r a ins  of D. me[anogasler which  h a v e  a l r eady  se rved  in a 
gene t ica l  ana lys i s  of ma le  m a t i n g  speed s. T he  s tocks  were 
rea red  b y  m a s s - m a t i n g  in s t a n d a r d  h a l f - p i n t  cu l tu re  
bo t t l e s  a t  25 ~ ~ 2 ~ bu t ,  r a t h e r  t h a n  a regu la r  l ight-  
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Changes in behaviour of D. ncelc~nogc~ster observed between 10 and 
19.00 h. The points show the mean angular-transformed proportions 
of the particular response during 10 observations in the first 60 sec 
following stimulation. A) The rhythm of locomotor activity, averaged 
over the 3 days of testing, in males (--) and females (- - -). N = 108 
for each point. B) The rhythm of activity averaged over sexes, ttereO, 
day 1 after eclosion; A, day 2 ; O, day 3. N = 72 for each point. C) The 
rhythm of preening, averaged over sexes and days of testing. N = 216 
for each point. Note that the ordinate of C) differs from A) and B). 

d a r k  cycle, t he  flies were k e p t  in  un l i t  i n c u b a t o r s  and  
exposed to l igh t  on ly  w h e n  t h e  door  was  opened.  Th i s  is 
t he  s t a n d a r d  p rac t i ce  in  the  l a b o r a t o r y  a t  B i r m i n g h a m  
and  one to  which  t he  s t r a ins  will  p r e s u m a b l y  h a v e  
a d a p t e d  over  t he  severa l  h u n d r e d  gene ra t ions  of inbreed-  
ing. 

The  p a r e n t s  were r e m o v e d  f rom the  cu l tu res  on  the  
day  before  t he  f i rs t  p u p a e  emerged.  On t h e  3 succeeding 
days,  2 ma les  a n d  2 females  were t a k e n  f rom each  of 
3 bo t t l e s  of eve ry  s t r a in  a t  8.30, 11.30, 14.30 a n d  17.30 h. 
As the  cu l tu res  were no t  c leared  of o the r  flies a t  these  
t imes ,  t he  age r a n g e  was increas ing  w i t h  eve ry  test .  The  
72 flies in  each  sample  were i n t r o d u c e d  u n d e r  l i gh t  CO2 
seda t ion  in to  s epa ra t e  10 cm leng ths  of glass tub ing ,  of 
suff ic ient  d i a m e t e r  (3 a m )  to p e r m i t  all  m o v e m e n t s  
excep t  f l ight ,  and  ass igned a t  r a n d o m  to  12 c o r r u g a t e d  
t r a y s  where  each  i n d i v i d u a l  was  comple t e ly  screened 
f rom i ts  ne ighbours .  

A l t h o u g h  r ecove ry  f rom the  CO2 t o o k  only  a b o u t  
90 sec, scor ing  did  n o t  s t a r t  u n t i l  some 80-90 m i n  later ,  
in  deference  to the  sugges t ion  1 t h a t  such  a per iod  of 
d e p r i v a t i o n  f rom food and  mo i s tu r e  can  s u b s t a n t i a l l y  
r educe  t he  a c t i v i t y  r h y t h m .  Then ,  in  t u rn ,  each  t r a y  of 
tubes  was p laced  u n d e r  h o m o g e n e o u s  i l l u m i n a t i o n  of 
50 lux  p r o v i d e d  b y  a cool l igh t  source (max.  t emp .  25 ~ 
t he  flies s t i m u l a t e d  b y  t a p p i n g  b r i sk ly  on  t he  t r a y  a n d  
t he  b e h a v i o u r  of each  one recorded  as e i the r  l ocomoto r  
a c t i v i t y  or  p r een ing  or  i nac t i v i t y .  Obse rv ing  all 6 flies 
on  t h e  t r a y  t o o k  6 sec a n d  t h i s  scor ing  was r epea t ed  
10 t imes ,  to  give f requencies  for each  b e h a v i o u r  in  t h e  
f i rs t  ra in  a f t e r  s t imu la t i on .  

Resulls and discussion. The  changes  in a c t i v i t y  �9 a n d  
p reen ing  d u r i n g  t h e  day  are  p r e sen t ed  in t h e  Tab le  and  
t he  3 p a r t s  of t h e  Figure.  Ac t iv i ty ,  t he  p r e d o m i n a n t  
response  to s t imu la t i on ,  rose t o w a r d s  even ing  whi le  t he  
f r equency  of p r een ing  decl ined.  The  v e r y  p r o n o u n c e d  
per iodici t ies ,  desp i te  t he  food d e p r i v a t i o n  w i t h  wh ich  
CO~2r 1 r educed  an  a c t i v i t y  r h y t h m ,  p r o b a b l y  resu l t  
f rom the  measures  here  be ing  ones of r e a c t i v i t y  to  
s t imu la t i on ,  wh ich  is fa r  less a f fec ted  b y  th i s  fo rm of 
d e p r i v a t i o n  t h a n  is s p o n t a n e o u s  a c t i v i t y  (A~Gus,  per-  
sonal  c o m m u n i c a t i o n ) .  Such  r e a c t i v i t y  is k n o w n  to 
i m p e d e  m a t i n g  9 and  6 C/L, whose  v e r y  h igh  a c t i v i t y  was 
chief ly  respons ib le  for  t h e  large s t r a i n  v a r i a t i o n  (Table),  
is t h e  s lowest  to  m a t e  of these  6 s t r a ins  s. 

The  m a g n i t u d e  of t h e  a c t i v i t y  r h y t m  increased  over  
t he  3 days  ( the ' t i m e  •  i n t e r a c t i o n  and  F igure  B); 
while  th i s  change  m a y  be  due on ly  to  t h e  g rea te r  synchro-  
n i za t i on  of eclosion, p r o d u c e d  in  Drosophila popu l a t i ons  
b y  exposure  to  l igh t  d u r i n g  t he  p u p a l  s tage  10 h o r m o n a l  
fac tors  are  needed  to exp la in  t he  more  p r o n o u n c e d  
r h y t h m  in females  ( the ' t i m e  • sex '  i t e m  a n d  F igure  A). 
The  sexua l  r e c e p t i v i t y  of female  Drosophila is v e r y  
d e p e n d e n t  upon  the  corpus  a l l a t u m n ,  wh ich  is l i nked  to 
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Summary of the analyses of variance 9 f activity and preening, based on the sum of 10 observations per fly (total N = 864), after an angular 
transformation 

Item d.f. Activity Preening 
Mean square Significance leveI (P) Mean square Significancelevel (P) 

Time of day 3 3639.6 0.1% 697.9 0.1% 
Strain 5 3580.4 0.1% 690.3 0.1% 
Day of testing 2 127.7 NS 1088.7 0.1% 
Sex 1 188.6 NS 380.0 5 % 
Time • day 6 802.1 1% 150.5 NS 
Time • sex 3 634.8 5 % 189.8 NS 
Error ~ 720 245.1 104.5 

Only items significant in at least one analysis are incRtded; the error terms comprise the bottle interactions pooled with the within-bottle 
variances. 

the  corpus  c a r d i a c u m  con t ro l l ing  t he  r h y t h m  of s pon t a -  
neous  a c t i v i t y  a n d  whose  own secre t ions  show a r h y t h m  
oI o u t p u t  ~2. Th i s  r h y t h m i c i t y  would  increase  w h e n  t he  
g land  deve lops  ( the 2nd  and  3rd days  a f t e r  eclosion), 
a f fec t ing  t he  a c t i v i t y  r h y t h m  of females,  a n d  poss ib ly  
e v e n  t h a t  of males ,  s ince m a t i n g  b e h a v i o u r  is co -o rd ina t ed  
b e t w e e n  t h e  sexes a n d  t he  presence  of flies of t h e  oppos i te  
sex can  inf luence  t h e  a c t i v i t y  r h y t h m  of Drosophila ~3. 

On the  o t h e r  h a n d ,  t h e  pe r iod ic i ty  of p r een ing  was  
c o n s t a n t  ove r  t h e  3 days,  b u t  p r e e n i n g  dec l ined  signif-  
i c an t l y  b e t w e e n  t h e  2nd  a n d  3rd days,  w h e n  t he  f i rs t  
females  would  be  r each ing  sexua l  m a t u r i t y  ( the means ,  
in  angles,  on t he  3 successive days  were 20.81, 19.53 a n d  
16.92 w i t h  S.E.ai js  = 4- 0.85). W h e n  in  groups,  p r een ing  
keeps  flies a ce r t a in  m i n i m u m  d i s t ance  apa r t ,  7, ~,  ~5 a n d  
also impedes  t h e  ma le  c o u r t s h i p  display,  so t h a t  b o t h  
t h i s  decrease  a t  m a t u r i t y  a n d  t h e  lower  level  of p r een ing  
in males  ( the  ' sex '  i t e m  of t h e  Table)  m a y  c o n t r i b u t e  to  
m a t i n g  success. 

F u r t h e r  s tud ies  are  n e e d e d  to  s epa ra t e  t h e  effects  of 
endogenous  r h y t h m s ,  w h i c h  on ly  become  e v i d e n t  some 
t i m e  a f te r  emergence ,  f r om such  p o p u l a t i o n  per iodic i t ies  
as t he  r h y t h m  of eclosion wh ich  is in f luenced  b y  inc reas ing  
group  dens i t y  ~6. I t  m a y  t h e n  be  possible  to  exp la in  some 
of t h e  incons i s tenc ies  b e t w e e n  t h e  ex i s t ing  f ield a n d  
laboratrory r epo r t s  of a c t i v i t y  r h y t h m s  in  Drosophila ~7. 

Zusammenfassung. Die l okomoto r i s che  A k t i v i t g t  y o n  
a d u l t e n  Drosophila melanogaster zeigt  e inen  T a g e s r h y t h -  

mus,  der  w/~hrend der  drei tKgigen Re i fungsper iode  zu- 
n i m m t  u n d  in W e i b c h e n  ausgepr~g te r  i s t  als in M~nn-  
chert. Die Pe r iod iz i t~ t  de r  P u t z h a n d l u n g e n  is t  weniger  
ausgepr / ig t  u n d  ~indert s ich n ich t ,  doch  n i m m t  die Fre-  
quenz  der  P u t z h a n d l u n g e n  bei  den  rei fen Fl iegen ab. E s  
wi rd  ein r ez ip roker  Z u s a m m e n h a n g  zwischen Pu t z f r e -  
quenz  u n d  sexuel ler  A k t i v i t / i t  fes tgestel l t .  
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Tetraethyl Lead Dose Response Curve for Mortality in Laboratory Rats 

I n  v iew of t h e  ex t ens ive  use  of l eaded  gasol ine  t h r o u g h -  
ou t  t he  wor ld  a n d  t h e  r a t h e r  r ecen t  i n c e p t i o n  of psycho-  
pha rmaco log ica l  i nves t i ga t i ons  of such  compounds ,  i t  was 
d e e m e d  i m p o r t a n t  to  e x t e n d  t h e  work  of p r ev ious  
i nves t i ga to r s  in a more  t h o r o u g h  toxicologic  s t u d y  of 
t e t r a e t h y l  lead.  As a f i r s t  s tep,  t he  LDs0 va lue  of t h e  t o x i n  
was d e t e r m i n e d  f rom a s m a l l  s a m p l e  a n d  p r e s e n t e d  
ear l ier  1. Th i s  c o m m u n i c a t i o n  r ep re sen t s  a n  a s se s smen t  of 
t h e  dose response  cu rve  for  s ingle  dose, ora l  a d m i n i s t r a -  
t ion .  

Method. 96 Sp rague -Dawley  ma le  a lb ino  r a t s  were 
e m p l o y e d  for  t he se  tes ts .  4 r ep l i ca t ions  of 6 dosage levels  
were p e r f o r m e d  us ing  24 new  sub jec t s  each  t ime.  The  
an imals ,  w h i c h  r a n g e d  in we igh t  f r o m  350 to 450 g, were 
r a n d o m l y  ass igned  to  t h e  d i f f e ren t  dosage  groups.  As in 
t he  p rev ious  s tudy ,  s t r i n g e n t  s a n i t a r y  measu re s  were 

enforced  to  p r e v e n t  SMmonel losis  and  chronic  r e s p i r a t o r y  
disease;  2 diseases to  w h i c h  l e a d - t r e a t e d  r a t s  a p p e a r  
p a r t i c u l a r l y  suscept ib le .  The  s impl i f ied  m e t h o d  of 
LITeI~FIELD and  W I L C O X O N  2 WaS the  p rocedure  chosen  for 
a p p r o x i m a t i o n  of t he  dose response  curve.~ 

Procedure. T e t r a e t h y l  lead, o b t a i n e d  f rom the  V e n t o r  
Corpora t ion ,  Bever ly ,  Massachuse t t s ,  was  dissolved in 
100% pu re  p e a n u t  oil to  p roduce  a so lu t ion  w i t h  a con-  
c e n t r a t i o n  of 7.32 mg/ml .  The  an ima l s  were dosed accord-  
ing to t h e  p rocedu re  se t  f o r t h  b y  SCHROED~R, AVERY a n d  
CROSS 1. 
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