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examine this  quest ion.  PAINTER, DREW, and HILL 5, 
TAYLOR 6 and WIMBER ? all  p resen t  d a t a  which indicate  
tha t  endogenous rad ia t ion  can  cause damage  to  the  chro- 
mosomes. This  br ief  repor t  indica tes  t he  possible in t ra-  
chromosomal  d a m a g e  t h a t  m a y  follow the  incorpora t ion  
of rad ioac t ive  c o m p o u n d  in to  t he  chromosomes .  

Larger  scale expe r imen t s  in which  precise quant i t i es  
of T - H  a are  in jec ted  in to  la rvae  will  be carr ied ou t  to  
examine more c r i t ica l ly  t he  mutagen ic  proper t ies  of the  
t r i t ium a t o m  af te r  i ts incorpora t ion  into the  chromosomes.  

W.  D. KAPLAN and J .  E.  SISKEN 

Departments o/ Genetics and Experimental Pathology, 
City o/Hope Medical Center, Duarte (Cali/.), August 20, 
1959. 

Zusammen/assung 

Die A u f n a h m e  yon  H~-Thymid in  in 16 h a i te  mAnnliche 
Larven yon  Drosophila melanogaster wurde  autoradio-  
graphisch ver fo lg t  und  die mu tagene  W i r k u n g  des ein- 
ver le ibten Ha-Thymid in  durch  die B e s t i m m u n g  der  HAu- 
figkeit der  gesch lech tsgebundenen  rezessiven Muta t ionen  
gemessen. Es  zeigte sich, dass das der  mi~nnlichen Larve  
der Drosophila melanogaster verabre ich te  H3-Thymidin  
eine bedeu tende  H~iufigkeit de r  Muta t i onen  verursacht .  

5 R. B. PAINTER, R.M. DREW, and W. L. HILL, Science 12,7, 
1244 (1958). 

e j .  H. TAYLOR, Genetics 43, 515 (1958). 
7 D. W. WIMBER, Proc. Nat. Acad. Sci,, Wash. 45, 839 (1959). 

H o r m o n a l  C o n t r o l  o f  M a t i n g  B e h a v i o r  

i n  a n  I n s e c t  x 

Mating  behav io r  in insects  was no t  dem ons t r a t ed  unt i l  
very  r ecen t ly  to  b e  inf luenced by  endocr ine  glands.  A t  
one t ime  i t  was t h o u g h t  t h a t  t h e  a c t i v i t y  of the  gonads 
might  be invo lved  in th is  behavior ,  b u t  i t  was shown tha t ,  
for example ,  in Lymantria 9, Gryllus 3, and Leucophaea 4 
gonadec tomy in males  as well  as in females  does no t  im- 
pair ma t ing  ac t iv i ty .  Conf i rma to ry  resul ts  are also given 
here (Table). Fu r the rmore ,  in females  of Diploptera 5,6 
mating occurs  shor t ly  af ter  emergence,  when  the  gonads 
are still  inact ive .  Recent ly ,  i t  was observed  t h a t  af ter  the  
implan ta t ion  of  n y m p h a l  p ro thorac ic  glands  into adu l t  
females of  Leueophaea only  a smal l  pe rcen tage  of these 
females m a t e d  ~. This  e x p e r i m e n t  was repeated ,  and again  
only 4 of 16 (25%) expe r imen ta l  an imals  accepted  a male  
wi thin  4 weeks  a f te r  emergence.  Apparen t ly ,  the  im- 
p lan ta t ion  of ac t ive  pro thorac ic  glands  changes the  nor- 
mal  response of adu l t  females to  cour t ing  males.  

I t  r ema ined  to be seen whe the r  this  effect  was di rect  
or indirect ,  since implan t s  of ac t ive  pro thorac ic  glands in 
adul t  females  of Leucophaea inh ib i t  t he  ac t iv i ty  of the  
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corpora  al lata.  To tes t  th is  point ,  females of Leucophaea 
were a l l a tec tomized  one day  af te r  emergence  and then  
were kep t  w i th  normal  males.  I n  the  expe r imen ta l  as well 
as cont ro l  series 2 couples  were  p laced toge the r  in each  
f inger bowl, so t h a t  each  female  had  a chance  to  m a t e  
wi th  e i ther  of the  2 males.  

I n  t he  no rma l  cont ro l  series, 90% of the  females  had  
accepted a male  wi th in  26 days  a f te r  emergence  as seen 
by  the  presence of a spe rma tophore  in the  bursa  copula-  
t r ix  (Table). By  contras t ,  on ly  abou t  30% of the  al lat-  
ectomized females accepted  a male  wi th in  t he  same 
period. Sham opera ted  females m a t e d  as read i ly  as normal  
animals  (Table). F r o m  this  i t  seems t h a t  m a t i n g  in 
females of Leucophaea depends  on the  presence and ac t iv -  
i ty  of the  corpora  al lata .  This  conclusion is suppor ted  
by  the  observa t ion  tha t ,  in Leucophaea, m a t i n g  no rma l ly  
occurs a t  a t ime  when  the  corpora  a l l a ta  show his tological  
signs of beginning ac t iv i ty ,  i. e. an  increase in cy top lasmic  
content .  Thus,  t he  effect  of t he  imp lan t a t i on  of ac t ive  
prothoracic  glands on the  female  response to  cour t ing  
males can be accounted  for by  the  inh ib i t ion  of t he  
corpora a l la ta  7. 

Mating in normal and experimentally treated 
Leucophaea 

1. Normal females . 
2. Castrated females 
3. Normal females 

mated with 
castrated males . 

4. Allatectomized 
females 

5. Sham allatec- 
tomized females.  

6 .  Allatectomized 
females that  
received four ac- 
tive corpora allata 
26-30 days after 
emergence . . . 

No. of animals 
ob~rved 

156 
16 

58 

36 

16 

11 

No. of animals mated 

within 12 
within 26 days after  re- 
days  after impl.of cot- 
emergence pora allata 

i4i = 90 % 
i5=94 % 

s5 = 95 % 

11 = 30-5 % 

14 = 87 % 

9 = 82% 

This  conclusion is fur ther  subs t an t i a t ed  by  the  follow- 
ing expe r imen t :  E l e v e n  a l la tec tomized  females  were  k e p t  
wi th  normal  males  for 26-30 days  dur ing  which  per iod  
t h e y  did no t  mate .  E a c h  of these  11 females t h e n  rece ived  
implants  of 4 ac t ive  corpora  a l la ta  t aken  f rom las t  i n s t a r  
nymphs  3-5 days  af ter  the i r  molt .  Corpora  a l la ta  of such 
donors are known to  be act ive,  since af ter  imp lan t a t i on  
into adul t  females t h e y  br ing abou t  egg ma tu ra t ion .  F i v e  
days af ter  the  imp lan ta t ion  of the  corpora  al lata ,  6 fe- 
males had a l ready  accepted  a male,  and on the  12 th day  
af ter  the  imp lan ta t ion  a to t a l  of 9 (82%) of the  exper i -  
men ta l  animals  had  m a t e d  (Table). I n  the  2 animals  t h a t  
had  no t  ma ted  when  the  expe r imen t  was d iscont inued  on 
the  t w e n t i e t h  d a y  af te r  re - implan ta t ion ,  the  imp lan t ed  
corpora  a l l a ta  m u s t  h a v e  been qu i te  inac t ive  because  t h e  
oocytes  of these  animals  con ta ined  v e r y  l i t t le  yolk.  Th is  
expe r imen t  w i th  r e - implan ta t ion  of t he  corpora  a l la ta  
demons t ra t e s  t h a t  in Leucophaea ac t ive  corpora  a l l a ta  a re  
invo lved  in the  responsiveness  of females  to cour t ing  
males.  
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W h a t  is t h e  poss ib le  m e c h a n i s m  of t h i s  h o r m o n a l  e f fec t  
o n  m a t i n g  b e h a v i o r  in  a n  in sec t  ? As  ROTH a n d  WILLIS 8 
h a v e  shown,  t h e  f emale  of some c o c k r o a c h  species,  in-  
c lud ing  Leucophaea, t a k e s  a n  a c t i v e  p a r t  in  cou r t sh ip .  
A n  odo rous  s u b s t a n c e  e x c r e t e d  b y  t h e  ma le  causes  t h e  
female  to  feed o n  his  t e rga l  g land ,  a n d  b y  so do ing  she  
s t i m u l a t e s  t h e  ma le  to  copula te .  Un less  t h e  female  re- 
s p o n d s  in  t h i s  p a r t i c u l a r  way  to  t h e  c o u r t i n g  male ,  no  
m a t i n g  occurs.  To t e s t  w h e t h e r  t h e  a n t e n n a e  se rve  as t h e  
o r g a n s  of smel l  in th i s  female  b e h a v i o r ,  t h e  a n t e n n a e  were 
r e m o v e d  f rom 16 females  s h o r t l y  a f t e r  emergence .  N o n e  
a c c e p t e d  a ma le  in  a n  o b s e r v a t i o n  p e r i o d  of 26 days .  
P e r h a p s ,  t h e n ,  t h e  fa i lure  of a l l a t e c t o m i z e d  females  to  
m a t e  d e p e n d s  o n  some  a l t e r a t i o n  of t h e i r  a b i l i t y  to  per -  
ceive  t h e  m a l e  odor .  W h e t h e r  t h e  c o r p u s  a l l a t u m  ho r -  
m o n e  ac t s  o n  t h e  o l f ac to ry  c e n t e r  in  t h e  b r a i n  or  d i r ec t l y  
o n  t h e  s enso ry  r ecep to r s  o n  t h e  a n t e n n a e ,  or  w h e t h e r  i t  
c o n d i t i o n s  t h e  female  in  a n  en t i r e ly  d i f f e ren t  w a y  c a n n o t  
be  d e t e r m i n e d  a t  t h e  p r e s e n t  t ime .  

I t  will be  of i n t e r e s t  to  l ea rn  w h e t h e r  in  o t h e r  insec t  
species t h e  c o r p o r a  a l l a t a  l ikewise in f luence  t h e  m a t i n g  
b e h a v i o r  of t h e  females .  E x p e r i m e n t s  in  t h i s  d i r ec t i on  are  
u n d e r  way.  I t  m i g h t  be  w o r t h  m e n t i o n i n g  t h a t  in  Di- 
ploptera a l l a t e c tomized  females  are  c o u r t e d  a n d  m a t e  as 
r e ad i l y  as  n o r m a l  an imal s .  T h e  female  of Diploptera, how-  
ever ,  differs  f rom Leucophaea in  t h a t  she  p l ays  a r a t h e r  
pass ive  role  d u r i n g  c o u r t s h i p  6. T h e  female  of t h e  Cecropia 
m o t h  is also m o r e  or  tess i n a c t i v e  d u r i n g  c o u r t s h i p ;  e v e n  
t h e  i so la ted  a b d o m e n  of t h e  female  is p r o p e r l y  m a t e d  b y  
t h e  male% P e r h a p s  t he  co rpus  a l l a t u m  h o r m o n e  condi -  
t i ons  t h e  females  on ly  in  those  species where  t h e  female  
a c t i v e l y  t akes  p a r t  in  cou r t sh ip ,  i. e., in  species whe re  
t h e  p r o p e r  sequence  of c o u r t i n g  e v e n t s  cons i s t s  in  m u t u a l  
i n t e r a c t i o n  b e t w e e n  t h e  sexes. 

F.  ENGELMANN 

Department o] .4 natomy, A lbert Einstein College o] Medi- 
cine, New York, October 75, 1959. 

Zusammenfassung 

V o n  n o r m a l e n  Leucophaea-Weibchen w e r d e n  e t w a  90%  
n a c h  de r  A d u l t h ~ u t u n g  i n n e r h a l b  y o n  4 W o c h e n  b e g a t t e t ,  
y o n  a l l a t e k t o m i e r t e n  W e i b c h e n  u n t e r  g le ichen Z u c h t -  
b e d i n g u n g e n  n u r  e t w a  30%.  W u r d e n  a l l a t e k t o m i e r t e n  
W e i b c h e n  26 Tage  pos t  o p e r a t i o n e m  a k t i v e  Corpora  a l l a t a  
r e i m p l a n t i e r t ,  so k o p u l i e r t e n  82 % i n n e r h a l b  y o n  12 Tagen .  
K a s t r i e r t e  W e i b c h e n  ze ig ten  N o r m a l v e r h a l t e n .  

Die  "Wirkung de r  A l l a t e k t o m i e  au f  die K o p u l a t i o n s -  
b e r e i t s c h a f t  w i rd  d i sku t i e r t .  

0 L. M. ROTH and E. R. WILLIS, Smith. misc. Coll. lZ2, No. 12 
(1954). 

9 C. M. WILLIAMS, Personal communication. 

T h e  I n t e r c a l a t e d  D i s c  o f  t h e  G o l d f i s h  H e a r t  x 

P r e v i o u s  e l ec t ron  microscopic  i n v e s t i g a t i o n s  h a v e  re-  
vea l ed  t h e  p resence  a n d  t h e  f ine s t r u c t u r e  of  t h e  in te r -  
c a l a t e d  disc  in  t h e  ca rd i ac  musc l e  of a v a r i e t y  of v e r t e -  

1 This study was aided by a grant from the National Heart 
Institute, of the National Institutes of Health, Department of Health, 
Education, and Welfare; Bethesda, Maryland. 

b ru tes ,  e.g., m a m m a l  ~-s, c h i c k ' ,  t u r t l e  s, a n d  t h e  t o a d  9. 
T h e  i n t e r c a l a t e d  disc  is one  of t h e  f i r s t  s t r u c t u r e s  t o  arise 
in  t h e  e m b r y o n i c  ca rd i ac  t i s sue  7,'°-~2. I t s  or ig in  and  
m i c r o m o r p h o l o g y  are  i n t i m a t e l y  r e l a t ed  to  t hose  of inter-  
ce l lu lar  b a r s  s,g. n ,  t2, a n d  i ts  s t r u c t u r e  is also q u i t e  s imilar  
to  t h a t  of t h e  Z-l ine of ca rd iac  a n d  s t r i a t e d  musc le  9,~°. 
T h e  i n t e r c a l a t e d  disc, in  fact ,  a p p e a r s  to  be  a special ized 
t y p e  of t h e  u b i q u i t o u s  in t e rce l lu l a r  bar ,  modi f ied  in cer- 
t a i n  con t r ac t i l e  t i ssues  s u c h  t h a t  i t  i n t e r r u p t s ,  in  s imple 
or  c o m p l e x  p a t t e r n ,  t h e  l o n g i t u d i n a l  myof ib r i l l a r  p a t t e r n ,  
w h e t h e r  found  in s imple  fo rms  as h y d r o i d s  13 or in  complex  
fo rms  as in  t h e  i n s e c t a n  dorsa l  vessel  n ,  a n d  as  in  the  
h i g h e r  v e r t e b r a t e  ca rd i ac  muscle ,  a n d  c o n d u c t i n g  sy- 
s t e m  ~2,14. I t ,  the re fore ,  wou ld  be  e x t r e m e l y  surpr is ing,  
a n d  s ign i f ican t ,  for  ce l lu lar  t heo r i e s  a n d  for  phy logene t i e  
concep t s ,  were t h e  i n t e r c a l a t e d  disc to  be  l ack ing  in  the  
f ish as  p r e v i o u s l y  r e p o r t e d  is, '~ 

E l e c t r o n  microscopic  p r e p a r a t i o n s  were m a d e  of the  
v a r i o u s  regions  of t h e  h e a r t  of t h e  c o m m o n  goldfish 
(Carassius auratus). T h e  m e t h o d s  were  t h e  s t a n d a r d  ones 
of f i xa t i on  in 2 %  buf fe red  o s m i u m  te t rox ide ,  d e h y d r a t i o n  
in  g r a d e d  e thano l s ,  i n f i l t r a t i o n  w i t h  a 9 : 1  m i x t u r e  of 
b u t y l -  a n d  m e t h y l - m e t h a c r y l a t e s ,  a n d  f ina l  e m b e d d i n g  
in  t h e  m i x t u r e  of m e t h a c r y l a t e s ,  i n i t i a t e d  w i t h  2 %  Luci-  
dol, a n d  p o l y mer i zed  a t  47°C. T h i n  sec t ions  were  cu t  
w i t h  a P o r t e r - B l u m  m i c r o t o m e ,  u s ing  a d i a m o n d  knife,  
a n d  t h e  sec t ions  e x a m i n e d  in a S i emens '  E l m i s k o p  I.  

Results. - As in m a m m a l s ,  t h e  h e a r t  musc le  is cel lular .  
T h e  f ibers  t h e m s e l v e s  are  na r row,  one  to  t h r e e  f ibri ls  wide 
in t h e  p l ane  of s ec t ion ing  (Fig. 1). T h e  c y t o p l a s m  appea r s  
g r anu l a r ,  a n d  c o n t a i n s  a large  n u m b e r  of m i t o c h o n d r i a ,  
w h i c h  are  o f t en  long  or  i r r egu la r  in  s h a p e  (Fig. 1). P ino-  
c y t o t i c  vesicles  are  f r e q u e n t l y  obse rved ,  a n d  t h e  endo-  
p l a smic  r e t i c u l u m  is a b u n d a n t  a n d  h i g h l y  organized.  The  
Golgi  co mp l ex  is o f t en  large,  c o n t a i n s  t h e  severa l  ves icu la r  
a n d  d i c t y o s o m a l  c o m p o n e n t s ,  is usua l ly  loca ted  in t h e  
r e s idua l  c y t o p l a s m i c  area ,  a n d  o f t en  h a s  m u l t i v e s i c u l a r  
bod ies  x7 as soc ia ted  w i t h  it.  T h e  f ibr i ls  show al l  t h e  cross 
s t r i a t i o n s  i nc lud ing  a wel l -deve loped  N- l ine  (Fig. 7). T h e  
Z - b a n d  is r e l a t i ve ly  less dense  a n d  less wide  t h a n  in t h e  
m a m m a l i a n  ca rd iac  f iber  b u t  shows  t h e  ves i cu la r  n a t u r e  
(Fig. 2, 4, 7) a n d  h a s  t h e  r e l a t ions  to  t h e  e n d o p l a s m i c  re- 
t i c u l u m  t h a t  a re  c o m m o n  to  t h e  m a m m a l i a n  fiber.  
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