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acridine,  and  e th id ium bromide  showed little, if any, 
effect  in t he  t e s t  sys t em used. This is in accordance to 
previous  repor t s  6-s, t h a t  acridines wi thou t  an a lkyla t ing 
side chain  are poor  mutagens .  Daunomyc in  and  adria-  
mycin ,  on the  cont rary ,  showed defini te  mutagen ic  acti-  
v i t y  which is more  p ronounced  on s t ra in  TA 1538 lacking 
the  excision repair  func t ion  (Table). 

The above resul ts  clearly show tha t ,  for the  an t ibac ter ia l  
and  mutagen ic  ac t iv i ty  of an thracyc l ine  ant ib io t ics  
d a u n o m y c i n  and  adr iamycin ,  it  is i m p o r t a n t  whe the r  the  
t e s t e r  bacter ia l  s t ra in  has  a normal  or a defect ive  excision 
repair  sys tem.  In  cont ras t ,  the  acridine dyes  do no t  show 
any  different ia l  effect  on u v r B  and uvr+ strains.  

Mutagenic activity of anthracycline antibiotics 

Compound added Amount(lzg) Revertant colonies from 
tester strain 

TA1978 (uvr +) TA1538 (uvrB) 

None (control) 

Daunomycin 

Adriamycin 

2 3 

1 2 20 
3 5 46 

10 10 65 
30 11 400 

1 12 4 
3 10 10 

10 4 70 
30 7 33 

Figures show the number of revertant colonies (histidine non- 
requiring) per petri plate and are the mean of 2 separate experiments. 

B o t h  groups  subs tances  are known  to  in te rac t  w i th  
D N A  by  s imple  in te rca la t ion  w i t h o u t  cova len t  bonds  1-5. 
I t  has  been  c la imed t h a t  D N A  d a m a g e d  by  cer ta in  acri- 
d ines  w i th  a lkyla t ing  side chains  is subjec t  to  repair  by  
the  bacter ia l  excision repair  sys tem,  while damage  caused 
by  s imple in te rca la tors  is no t  7, s. 

The p resen t  resul ts  show t h a t  even  some noncova len t  
in tercala tors ,  such as an th racyc l ine  ant ibiot ics ,  m a y  
in te rac t  w i t h  D N A  in a way  which  is r e levan t  for t he  
excision repa i r  sys tem.  This  fact  m a y  be re la ted  to  the  
aminosugar  residue of the  two ant ibiot ics ,  since anti-  
bacter ia l  and  mutagen ic  ac t iv i ty  of s imple acr idine dyes is 
equal ly p ronounced  on bac te r ia  w i th  and w i t h o u t  the  
excision repa i r  sys tem.  

Studies  are in progress  for de te rmin ing  which  kind of 
side chain,  a p a r t  f rom the  cases a l ready  k n o w n  6-s and  
th is  report)  confers to  an in te rca la t ing  agent  a reac t iv i ty  
wi th  D N A  which is s ignif icant  for the  excision repair  
sys tem of bacter ia .  

Summary .  D a u n o m y c i n  and  adr iamycin ,  are more  
mutagen ic  and  an t ibac ter ia l  for a s t ra in  of Salmonella 
t y p h i m u r i u m  defect ive  for the  u v r B  gene t h a n  for i ts  
uvr  + coun te rpa r t .  Other  in te rca la t ing  agents ,  as some 
acridine dyes,  affect  equal ly the  two  bacter ia l  strains.  
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Tse t se  Fly Glossina mors i tans  mors i tans  Produces  Ul trasound  Related to Behav ior*  

Several  aspec ts  of t h e  behavior  of the  tse tse  fly are 
unexpla ined.  I t  is u n k n o w n  how tse tse  flies can survive 
low hos t  densi t ies  and  how, f rom an a lmos t  evenly  and 
widely  d ispersed  popu la t ion  in the  bush  1 t h e y  can f ind 
each o ther  for m a t i ng  and  fo rmat ion  of the  wel lknown 
'fol lowing swarm of Swynner ton ' .  This  behav ior  would 
suggest  the  exis tence of some form of communica t i on  
among  t se tse  flies. So far as is known,  tse tse  flies do no t  

possess sex phe romones  ~,3. Ev idence  of t he  emission of 
sound by  t se tse  flies was gleaned long ago and con- 
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Fig. 1. Typical mating sounds. The amplification on the 47-82 kHz channel was twice that on the channel showing the full frequency range. 
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Fig.  2. Osc i l lograms  of sounds  p r o d u c e d  b y  females  a n d  males  before  a n d  a f t e r  feeding  on  a r a b b i t ' s  ear .  The  ampl i f i ca t ion  o n  the  h igh-  
f r equency  channe l  was  twice t h a t  on the  channe l  d i sp l ay ing  the  full f r equency  range .  
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s e q u e n t l y  sugges ted  as m e a n s  of c o m m u n i c a t i o n  4-7. 
VAI~DERI'LANK s, a f te r  h a v i n g  obse rved  t h a t  m a t i n g  calls 
s t i m u l a t e  copula t ion ,  p roposed  t h a t  specific sounds  m a y  
p l ay  a role in m a t i n g  of t se t se  flies. So far  no e x p e r i m e n t a l  
p roof  ha s  been  p u t  f o r t h  showing  t h a t  sound  is used b y  t he  
t se t se  f ly for  commun i ca t i on .  

I n  t h e  p re sen t  s t u d y  we show t h a t  u l t r ason ic  compo-  
n e n t s  (30-70 kHz)  of t he  sound  p roduced  b y  Glossina 
morsitans are cons i s t en t ly  d i f fe ren t  in c h a r a c t e r  for  
m a t i n g  as c o m p a r e d  w i t h  feeding behav io r .  F u r t h e r m o r e ,  
t he  c h a r a c t e r  of t he  sound  p roduced  b y  males  a n d  females  
is d i f ferent .  W e  hypo t he s i ze  on  th i s  bas is  t h a t  h igh  
f r equency  sounds  m a y  p l a y  a n  i m p o r t a n t  role in  c o m m u n i -  
ca t ion  a m o n g  t se tse  flies. Sounds  in t h e  f r equency  range  
above  t h a t  aud ib le  to  m a n  are for severa l  reasons  more  
f avo rab l e  for  c o m m u n i c a t i o n  a m o n g  insects  t h a n  are  
lower f r equency  sounds ;  b u t  these  h a v e  no t  been  inves t i -  
ga t ed  ear l ier  in  t he  t se t se  fly. 

Sounds  f rom Glossina morsitans were recorded  on 
m a g n e t i c  t y p e  u n d e r  l a b o r a t o r y  cond i t ions  us ing  Brt iel  
& K j a e r  z/4" m i c r o p h o n e  ( type 4135), Brfiel  & K j a e r  
m i c r o p h o n e  ampl i f ie r  ( type 2618) and  a Precis ion I n s t r u -  
m e n t  t a p e  recorder  ( type P I  6200) ope ra t ed  in d i rec t  
modes  w i t h  a t ape  speed of 37.5 inches  pe r  sec. A h ighpass  
f i l ter  (cut-off  f r equency  470 Hz) was inse r t ed  be t ween  t he  
m i c r o p h o n e  ampl i f i e r  a n d  t he  t a p e  recorder  in  order  to  
r e m o v e  low f r equency  noise. The  record ing  s y s t e m  hence  
h a d  a f la t  f r equency  cha rac t e r i s t i c  be t w een  470 Hz  a n d  
100 k H z  (wi th in  less t h a n  + 3 dB).  One or more  t se t se  
flies were k e p t  in  a smal l  box  covered  w i t h  a ny lon  ne t  
f rom wh ich  the  m i c r o p h o n e  was k e p t  a t  a d i s t ance  of 
2-3  cm. The  flies were fed b y  p lac ing  t he  box  on  one of t he  
ears of a r abb i t .  

Osci l lograms of 2 t yp i ca l  m a t i n g  sounds  are  shown  fit 
F igure  1, A a n d  B, on 2 d i f fe ren t  t i m e  scales. The  com- 
p le te  s ignal  is seen in t he  u p p e r  t race ,  whereas  t he  lower 
t races  show the  s ignal  in  t he  f r equency  b a n d  be tween  47 
a n d  82 kHz.  I t  follows f rom the  lower t r aces  t h a t  t he  
sounds  c o n t a i n  cons iderab le  ene rgy  in t he  h igh - f r equency  
range  a n d  t h a t  t h i s  energy  a p p e a r s  per iod ica l ly  as br ie f  
burs t s .  The  pe r iod ic i ty  var ies  f rom a few h u n d r e d s  to  
a b o u t  1000 sec. Despi te  t he  i n d i v i d u a l  va r i ab i l i t y ,  i t  is a 
cons i s t en t  f ind ing  t h a t  m a t i n g  sounds,  in  con t r a s t  to  
feeding sounds ,  are r ich  in h igh - f r equency  ene rgy  (Figure 
1). I t  is no t  k n o w n  w h e t h e r  t he  recorded  m a t i n g  sounds  
were p roduced  b y  t he  male  or t h e  female.  Reco rd ing  f rom 
single females  in  connec t ion  w i t h  feeding shows t h a t  
h igh - f r equency  c o m p o n e n t s  are m u c h  less s ign i f ican t  t h a n  
was the  case d u r i n g  ma t ing .  I n  males  (Figure 2) such  h igh-  
f r equency  c o m p o n e n t s  are  h igh ly  unusua l .  

The  f r equency  s p e c t r u m  of m a t i n g  sounds  has  a signif- 
i c an t  p e a k  in t he  h igh - f r equency  r ange  (Figure  3), t h e  
exac t  loca t ion  of which  var ies  f rom t i m e  to  t ime.  The  
i n t e n s i t y  of these  h igh - f r equency  sounds  is of nea r ly  t he  
same va lue  as t h a t  of the  low-f requency  sounds.  F igure  3 
also shows spec t ra  of typ ica l  sounds  p roduced  a f te r  feeding 
b y  a female  and  a male.  The  doub le  p e a k  be tween  35 a n d  
40 kHz  is cha rac te r i s t i c  for sounds  p roduced  b y  females  in  
connec t ion  w i t h  feeding. The  lack of h igh - f r equency  
c o m p o n e n t s  in  t he  sound  p roduced  b y  males  is ev iden t  
f rom th i s  graph .  

In  shor t ,  t h e  resul t s  show t h a t  t h e  f o u n d a t i o n s  for 
acoust ic  c o m m u n i c a t i o n  a m o n g  t se tse  flies (Glossina 
morsitans) indeed  exist .  To l ea rn  t he  r ecep t ion  and  be- 
hav io ra l  response  of t he  t se t se  f ly to  such sounds  will be 
t he  purpose  of fu tu re  s tudies .  
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Fig. 3. Spectrograms of mating sounds (solid lines), feeding sounds; 
male (dashed line), female (dotted line) made from the tape recording 
using an audiospectrum analysis system with the tapes played back 
at 3.75", i.e. 1/10 of the recording speed. The analyzer had a band- 
width of 250 Hz corresponding to a real analysis bandwidth of 2500 
Hz. Integration time of the analyzer 400 msec corresponds to 40 msec 
real time. Zero dB corresponds approximately to 50 dB SPL, (deci- 
bel sound pressure level, logarithmic measure of sound pressure 
with a reference of 0.0002 [xbar (2 x 10 -~ N/m2)). 

Summary. The  s p e c t r u m  of t h e  sounds  p roduced  b y  t he  
t se t se  f ly Glossina morsitans morsitans ex t ends  to above  
80 kHz  a n d  t he  energy  d i s t r i b u t i o n  be tween  20 and  70 kHz  
is re la ted  to behavior .  
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D e t e r m i n a t i o n  of the  Tota l  N u m b e r  of D i s s o c i a t e d  
of Chick  E m b r y o s  at V a r i o u s  A g e s  

Dissoc ia ted  cells f rom t h e  cerebra l  hemisphe re s  of t he  
ch ick  e m b r y o  h a v e  been  c u l t i v a t e d  b y  a n u m b e r  of 
workers  z-8. D e v e l o p m e n t  of t he  cu l tu res  seems to  
d e p e n d  on  va r ious  fac tors  inc lud ing  t he  k ind  of s u b s t r a t e  
on  wh ich  t he  cells grow, t h e  compos i t ion  of t he  n u t r i e n t  
med ium,  t h e  age of t he  e m b r y o  a t  d i ssoc ia t ion  a n d  t he  
n u m b e r  of ceils cu l t iva ted .  This  m e a n s  t h a t ,  whi le  t he  
effect  of a n y  one of t he  above  p a r a m e t e r s  on  t he  cu l tu re  
is be ing  inves t iga ted ,  t h e  o the r s  shou ld  be  k e p t  as nea r ly  

Cells  Obta ined  f r o m  the Cerebral  H e m i s p h e r e s  

c o n s t a n t  as possible.  Because  of cel lular  p ro l i fe ra t ion  
t a k i n g  place  in t he  deve lop ing  embryo ,  t h e  t o t a l  cell 
c o u n t  changes  rapid ly .  Consequen t l y  one should  h a v e  a 
r easonab le  idea of t he  n u m b e r  of cells a t  va r ious  ages, if 
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