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Three choice test for aggregation of the first nymphs of the German cockroach. (A) A group of the nymphs, approxitnatcly 60 individuals, 
was introduced into a glass pot. (B) After 19 min. A piece of filter paper conditioned by contamination with cockroach faeces was 
located at upper left. (C) After 43 min. 

suggest ive  of secre tory  ac t iv i ty  as previous ly  supporsed  
by  SNODGRASS 5. 

Small  pieces of fi l ter pape r  condi t ioned  by  con t ac t  wi th  
male  cockroaches  which  had  been  depr ived  of the  e ighth,  
n i n t h  and  t e n t h  abdomina l  s egmen t s  did no t  elicit the  
aggrega t ion  response.  N y m p h s  did aggregate ,  however ,  
in response  to  fil ter pape r  i m p r e g n a t e d  wi th  a m e t h a n o l  
ex t r ac t  of t he  r e c t u m  and  pos ter ior  p a r t  of the  colon. 

The resul ts  indica te  t h a t  mate r ia l  hav ing  the  ac t iv i ty  
of an aggrega t ion  p h e r o m o n e  is poss ib ly  p roduced  in t he  
r ec tum and  t h a t  it  is appl ied  to  the  faeces as t h e y  emerge.  
The ac t iv i ty  on the  surface of the  a b d o m e n  is p r e s u m a b l y  
f rom the  same source, t he  spread  of the  ac t ive  subs tances  
over  t he  abdomina l  surface being faci l i ta ted by  the  fluid 
na tu re  of t he  cut icular  wax.  

Cockroaches which  had  had  the i r  an t ennae  a m p u t a t e d  
did no t  aggregate .  This  f inding, t oge the r  wi th  the  observa-  
t ion  t h a t  aggrega t ion  occurs on condi t ioned  fi l ter  pape r  
even  in darkness ,  conf i rms  the  suppos i t ion  t h a t  t he  olfac- 
t o ry  sense p lays  an i m p o r t a n t  role in t he  aggrega t ion  
behaviour .  

I t  has  r ecen t ly  been  known  t h a t  p h e r o m o n e s  serve as 
a t t r a c t a n t s  responsib le  for aggrega t ions  of Lycus loripes 
(Chevrolat)  s Ips conJusus Lec. 7, and  Calotermes flaviollis 
(Fabr . )S .  The  mean ing  of t he  aggregat ion  is, however ,  
d i f fe ren t  in the  insect  species s tudied .  

The  aggrega t ion  p h e r o m o n e  found  in t he  G e r m a n  cock- 
roach  also seems to  serve as a t t r a c t a n t  for t he  aggregat ion.  
I t  is ev iden t  t h a t  th is  p h e r o m o n e  is con ta ined  in faeces 
excre ted  f rom the  cockroach  themse lves  w i t h o u t  regard  

to  sex and n y m p h a l  stages,  and  t h a t  the  gregarious be- 
haviour  of n y m p h y s  favours  the i r  g rowth  and  develop-  
ment .  -A more ex tens ive  pape r  will be publ i shed  elsewhere 9. 

Zusammen/assung. Die La rven  der  Schabe,  Blattella 
germanica L., leben in VerbAnden,  wodurch  ihre Wachs-  
t umsgeschwind igke i t  beschleunig t  wird. Der  Herden in -  
s t i nk t  funk t ion ie r t  auch  im Dunkel ,  n ich t  aber  nach  Ab- 
schne iden  der  Ffihler.  Eine  chemische  Er regungssub-  
s tanz,  die fiir Z u s ammen s i t z en  ve ran twor t l i ch  ist, wurde  
im K o t  gefunden.  Diese wird of fenbar  im R e c t u m  pro-  
duz ier t  und  im K o t  ausgeschieden.  Die Subs t anz  wird  als 
eine Art  yon ((Pheromon~ angesehen,  und es wird  vorge-  
schlagen,  da sie fiir das  Z u s ammen s i t z en  der  Schaben  ver-  
an twor t l i ch  ist, sie als (~Aggregationspheromon,,  zu be- 
zeichnen.  
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Variations of Nucleic Acid Content in the Salivary Glands of Drosophila hydei during Late Larval 
Development 

The D N A  and  R N A  con t en t  of the  sa l ivary  g lands  of 
Drosophila has  been  previous ly  inves t iga ted  by  PATTER- 
SON and  DACKERMAN 1, and  CHEN et  al. *, by  b iochemical  
me thods ,  as well as, for DNA,  b y  h i s t o p h o t o m e t r y  3-5. 
All these  works  were  carr ied  ou t  w i th  the  purpose  of 
de t ec t i ng  the  abso lu te  values  of t he  nucleic acid c o n t e n t  
in t he  m a t u r e  gland,  or in order  to  make  a compar i son  
b e t w e e n  cells of d i f fe rent  genotypes .  

The  only  in fo rma t ion  so far  avai lable  on the  var ia t ions  
of t he  nucleic acids c o n t e n t  in t he  sa l ivary  g lands  dur ing  
the i r  d i f fe rent ia t ion ,  comes  f rom a r ecen t  research  by  

RODMAN e who has  been  able to  follow the  changes  in the  
a m o u n t  of D N A  wi th  the  aid of h i s t o p h o t o m e t r y .  

The inves t iga t ions  r epo r t ed  in the  p re sen t  p a p e r  con- 
cern the  d e t e r m i n a t i o n  by  b iochemica l  m e t h o d s  of the  
nucleic acid c o n t e n t  in t he  sa l ivary  g land  dur ing  the  
per iod in which  the  la te  d i f fe ren t ia t ion  of t he  g land takes  
place in connec t ion  wi th  the  increased nuclear  po l i teny  5. 
For  th is  purpose ,  f rom synchron ized  7 cul tures  of Droso- 
phila hydei St. (wild stock),  we col lected a cons i s t en t  
n u m b e r  of larvae  every  24 h, f rom the  late  second to the  
late th i rd  instar .  Biochemical  d e t e r m i n a t i o n s  of DNA and  
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tZNA c o n t e n t  were  carr ied  ou t  on  t h e  sa l ivary  g lands  
excised f rom these  larvae.  

E x t r a c t i o n s  were  m a d e  s imul t aneous ly  on all t h e  
groups  of g lands  accord ing  to  t h e  s t a n d a r d  Scm~-IDER'S 
procedureS;  for  t h e  D N A  d e t e r m i n a t i o n  we  fol lowed 
BtlRTO~'S m e t h o d  as i m p r o v e d  b y  GILSS and  MY~RSS; 
the  R N A  c o n t e n t  was  e s t ima ted  by  the  orcinol  react ion.  
The resul ts  are r e p o r t e d  in Tables  I and  II .  

On accoun t  of the  concep t  t h a t  in t he  sa l ivary  chromo-  
somes  the  molecule  of D N A  is cons idered  as a un i t  t h a t  
repl ica tes  sequent ia l ly  and  only  once in each e n d o m y t o t i c  
cycle x°, t h e  increase of 5 t imes  in t he  to ta l  D N A  c o n t e n t  
should  cor respond,  on t h e  average,  to  more  t h a n  2 D N A  
doubl ings  in t he  cell nuclei.  The  h i s t o p h o t o m e t r i c a l  

Table I. DNA content in the salivary glands of D. hydei during larval 
development 

h after No. of glands Total DNA Average Relative 
ovoposition used for the in the sample DNA/gland increase 

determination (#g) (/~g x 10 -~) 

96 436 10.90 2.50 1.00 
120 155 4.96 3.20 1.28 
144 335 28.77 8.58 3.43 
168 251 32.19 12.82 5.12 
192 251 33.83 13.47 5.38 

Table II. RNA content in the salivary glands of D. hydei during 
larval development 

h after No. of Total Average Relative 
ovoposi- glands RNA in RNAlgland increase 
tion used for the sample (jug × 10 -~) 

the deter- (/zg) 
minations 

RNA/DNA 

96 436 22.86 5.24 1.00 2.09 
120 274 71.44 26.07 4.97 8.14 
144 335 188.60 56.29 10.74 6.56 
168 251 182.35 72.64 13.86 5.66 
192 251 170.73 68.01 12.97 5.04 
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Changes in the rate of increase of DNA and RNA content in the 
salivary glands of D. hydei during third instar, expressed as the 
difference in the natural logarithm of the amount of each con- 
stituent per individual, at successive 24 h intervals. 

m e a s u r e m e n t s  b y  RODMAN6 are in  ve ry  good a g r e e m e n t  
w i t h  our  da t a .  

The  t o t a l  R N A  c o n t e n t  increases,  dur ing  t h e  per iod  
considered,  in  a con t inuous  way.  

T h e r e  are, however ,  r emarkab l e  changes  of t h e  R N A -  
D N A  ra t io  dur ing  the  la te  d e v e l o p m e n t  a n d  d i f fe ren t ia -  
t ion  of t he  gland.  The  ra t io  increases  rap id ly  in corre-  
spondence  wi th  t he  moul t ,  t h e n  drops  a n d  undergoes  a 
slow decrease.  The  changes  of t he  r a t e  of syn thes i s  of 
D N A  and  RNA,  as p l o t t e d  in  t h e  Figure,  give some sup-  
p l e m e n t a r y  in format ion .  

As shown b y  th is  graph,  a t  t he  m o m e n t  of t he  second 
moul t ,  g rea t  a m o u n t s  of R N A  are  s y n t h e t i z e d  in t he  
g land;  t h e  r a t e  of syn thes i s  for  D N A  is, on  t h e  con t r a ry ,  
low. The re  is, in addi t ion ,  au to rad iograph ic  ev idence  t h a t  
j u s t  a t  th i s  m o m e n t  t h e  D N A  syn thes i s  is s t rongIy  re-  
pressed,  a n d  t h a t  i t  r e sumes  on ly  a f t e r  some hour s  n .  
These  f indings are  in a g r e e m e n t  ~dth  the  morphologica l  
a n d  cy tochemica l  d a t a  on  the  d i f fe ren t ia t ion  of t he  
sa l ivary  g lands  dur ing  the  larval  life: a f t e r  a c o mp a r a -  
t ive ly  long per iod s p e n t  in t he  syn thes i s  and  secre t ion of 
t he  d iges t ive  enzymes ,  in t he  f i rs t  half  of t he  t h i rd  ins tar ,  
the  g lands  begin to  change  the i r  func t ion  in to  secre t ion  
of t he  p u p a r i u m  glue 5. 

The  exis tence  of a re la t ionship  b e t w e e n  R N A  synthes is ,  
morphogenes i s  and  d i f fe ren t ia t ion  is well k n o w n  x~. I t  
seems reasonable  t o  a s sume  t h a t  in t h e  gland,  a t  t h e  
m o m e n t  of t h e  moul t ,  t h e  cells s y n t h e t i z e  R N A  for  the i r  
fu r the r  d i f fe rent ia t ion .  This  R N A  syn thes i s  is p r i m e d  off 
b y  t h e  p re -ex i s t ing  D N A  and  precedes  t h e  cy top la smic  en-  
l a rgemen t  and  t h e  l a s t  w a v e  of po ly t en i za t ion  in t h e  nuclei .  

F u r t h e r  e x p e r i m e n t s  are  in p r o g r a m m e  wi th  t h e  pur -  
pose  of es tab l i sh ing  the  n a t u r e  of th is  R N A  a n d  i ts  
re la t ionsh ip  to  t h e  nucleic acid m e t a b o l i s m  of t he  sa l ivary  
gland cells dur ing  the i r  la te  d i f fe ren t ia t ion  1~. 

Rdsumd. On a suivi  la syn th~se  de I ' A R N  e t  de I 'ADN 
dans  les g landes  sal ivaires chez Drosophila hydei. Les 
donn6es  b ioch imiques  sur la t e n e u r  en acides  nucl6iques 

diff6rents  m o m e n t s  du d 6 v e l o p p e me n t  larval  s e m b l e n t  
ind iquer  que  la syn th~se  d ' u n e  trSs g rande  q u a n t i t 6  
d ' A R N  a lieu d a n s  Ies g landes  a v a n t  la d i f fe ren t ia t ion  du  
trois i~me s t ade  e t  aussi  a v a n t  le c o m m e n c e m e n t  de  la 
derni~re vague  de  po ly t6n i sa t ion  des ch romosomes .  
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