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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. 
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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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Fig. 1.--Three fibers of the goldfish ventricle. Two of the cells are 
interrupted by intercalated discs (ID), cells I and II  being separated 
by unmodified plasma membranes and some basement membrane 
material. The fibers are usually 1-3 myofibrils wide. x 30000 

Fig. 2.--Two fibers showing an intercellular bar (B) at the level of 
the Z band of the myofibril (MF) at the right. A specialization of 
the abutting plasma membranes in the form of a doubling of mem- 
branes occurs at the level where the myofilaments terminate just 

above the bar. × 80000 

Fig. 3.--Detail of an intercellular bar, showing the oriented inter- 
cellular substance between the modified plasma membranes. × 100 000 
Fig. 4.--Two abutting ceils in which the longitudinal myofibril pat- 
tern is interrupted by step-wise simple intercalated discs (ID). 
The cell borders in the interfibriUar regions are specialized as inter- 
cellular bars. Both disc and bar substances are continuous with the 

Z substance of the peripheral myofibril. × 70000 
Fig.5. -- Simple intercalated disc (I D) interrupting myofibrils (MF I and 
MF2) in two abutting ventricular cells. To the left of the disc is an in- 
tercellular bar in the non-fibrillar portions of the cell borders. × 70000 
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In te rce l lu la r  a b u t m e n t s  are of three  types,  all of which 
have  been observed  in h igher  ve r t eb ra t e  forms. The  mos t  
c o m m o n  is t he  s imple in te rca la ted  disc, in te r rup t ing  the  
longi tudina l  pa t t e rns  of single myofibr i ts  (Fig. 1, 4, 5). 
These  of ten  occur  in stepwise fashion, the  steps being one 
sarcomere  long (Fig. 4). Complex discs, i n t e r rup t ing  the  
pa t t e rn  of more  t h a n  one fibril (Fig. 6) also occur, al- 
t hough  less commonly .  These discs are  convo lu ted  b u t  
no t  to  the  same degree as those  of t he  m a m m a l i a n  cardiac  
muscle.  E i t h e r  t ype  of in te rca la ted  disc m a y  a t  t imes  be 
cont inuous  wi th  Z band  substance  (Fig. 4) and indeed the  
Z band  and disc substances  appear  to  be similar.  The  
s imi lar i ty  is no t  as s t r ik ing in  t he  fish as in t he  m a m m a l ,  
however ,  in t h a t  t he  Z bands  are  genera l ly  of l i t t le  densi ty ,  
whereas  the  discs m a y  be of considerable  dens i ty  and 
indeed of to ta l  w id th  up to  1/3 [~. The  disc itself comprises  

modif ied p lasma membranes ,  vesicles, f i laments ,  a disc 
substance,  and an in tercel lu lar  cemen t  of m e d i u m  density.  
S t ruc tu res  qui te  s imilar  in the i r  detai l ,  b u t  shorter ,  not  
no rmal  to  the  long axis  of the  cells, and  no t  a lways  re- 
la ted  to cont rac t i le  f i laments ,  have  been  observed  asso- 
c ia ted  with,  b u t  a t  t imes  d i s tan t  from, the  in te rca la ted  
discs. These are t e rmed  intercel lular  bars  (Fig. 2-5). They  
seem to  be a lways  associated,  a t  least  in one of the  abu t -  
t ing  cells, w i th  t he  Z band  of a fibril. These  in terce l lu lar  
bars  correspond to, and include, s t ruc tures  p rev ious ly  re- 
ferred to as mir ror  p laques  9, desmosomes 8, and specialized 
regions of the  disc e. 

The  resul ts  of t he  present  s t u d y  show t h a t  an  inter-  
ca la ted  disc, closely resembl ing t h a t  in m a m m a l i a n  car-  
diac muscle,  exists  in the  hear t  of the  fish. I n  addi t ion,  
more  examples  of in tercel lu lar  bars  h a v e  been found,  in 
close associat ion wi th  the  in te rca la ted  disc 8, and  the  
Z band,  af fording fu r the r  ev idence  t h a t  these  three  s truc-  
tures  are re la ted to one another .  

C. E.  CHALLICE and G. A. EDWARDS 

Department o /Physics ,  University o] Alberta in  Calgary 
(Canada) and Division o[ Laboratories and Research, New 
York State Department o] Health. Albany, September d, 1959. 

Rdsumd 

L ' e x a m e n  au microscope 61ectronique de coupes minces 
du cceur de cypr in  dor6 r6vSle la presence de disques in ter-  
calaires de forme soft s imple,  soft complexe ,  semblables  
aux  disques des vert6br6s sup6rieurs.  De plus, les barres  
intercel lulaires  sont  pr6sentes. L a  s t ruc ture  et  les rappor t s  
des disques et  des barres  a v e c l a  bande  Z de la myofibr i l le  
sugg~rent  leur  proche similari t6.  

Fig. 6.--Complex intercalated disc (ID) in fish heart, interrupting 
the longitudinal pattern of several myofibrils. The complex disc of 
the fish is less convoluted than that of the mammal. × 60000 
Fig. 7.--Detail of I region of a myofibril of the ventricular muscle 
fiber, showing N lines on either side of the fairly light Z band. 

× 60000 

The Importance of Autoplastical ly 
Transplanted Pituitaries for Survival  and for 

Regeneration of Adult Tritnrns 

The  essent ia l  role of t he  pi tui tary- for t he  in i t ia t ion  of 
regenera t ive  processes h a v i n g  been  discovered in 1926 x 
and def in i t ive ly  es tabl ished in a series of o the r  re- 
searches 8-4, i t  became imper ious  to  inves t iga te  firstly, 
whe the r  he te ro top ica l ly  t r an sp l an t ed  p i tu i ta r ies  were  able 
to  suppor t  t he  v i t a l  funct ions  indispensable  for survival ,  
and secondly,  whe the r  graf ted  p i tu i ta r ies  a w a y  f rom thei r  
no rmal  nervous  connect ions,  were still  capable  of pro-  
v id ing  the  requi red  s t imul i  for regenerat ion.  Autop las t i c  
t r anspan ta t i ons  were  pe r fo rmed  on 163 adu l t  Triturus 
viridescens (kept  a t  20 ° 4- 1 ° C) in to  t he  an te r io r  eye- 
chamber, the  manus or t he  tarsus. Direc t  observa t ion  un- 
der  the  b inocula r  p e r m i t t e d  to  es tabl ish vascu la r  connec- 
t ions be tween  the  eye and  the  p i t u i t a r y  wi th in  5 to 
10 days ;  for t h e  marius and  the  tarsus  i t  was es tabl ished 
by  his tological  examina t ions  t h a t  vascular iza t ion  oc- 
curred  somewha t  la te r  in most ,  b u t  no t  in all  the  cases. 

I. Survival patterns after autoplastic pituitary trans- 
plantations. Hypophyseopr iv i c  controls  begin  to  die f i f teen 
days  a f te r  t he  opera t ion  and on ly  11% l ive as long as f i f ty  
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