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OOKAWA and TATEISHI 1. I n  addi t ion,  t h e  au thor  of ten  
observed  the  2 componen t s  on the  b-wave dur ing  the  
course of r ap id ly  decreased body  t e m p e r a t u r e  as well  
as gradual  cool ing ~. The  double  b-component ,  which  is 
c lear ly  evidenced dur ing pen toba rb i t a l  infusion, has  been  
repor ted  on the  developing  chick 2-4, and i t  has photopic  
and scotopic  propert ies .  

A 

/-- 
COBB and MORTON ~ found t h a t  t he  h u m a n  E R G  

showed several  r h y t h m i c  wavele ts  on the  ascending 
phase of t he  b-wave. S imi lar  osci l lat ions h a v e  been 
found in m a n y  species, and h a v e  been des ignated  as t he  
'osc i l la tory  po ten t i a l '  by  YONEMURA 6. YONEMURA et 
al. e,7 ment ioned  t h a t  the  r h y t h m i c  wavele t s  in t he  b i rd ' s  
E R G  are s imilar  in wave fo rm to t he  osci l la tory po ten t ia l  
in mammal s .  The  minor  components  super imposed on 
the  ascending phase of the  b-wave were also repor ted  
on the  b i rd ' s  3.s E R G .  The  a , -wave  and the  double  
b-wave componen t  observed  in t he  chick in t h e  present  
expe r imen t  m a y  be comparab le  to a pa r t  of t he  r h y t h m i c  
wave le t s  or  the  osci l la tory po ten t ia l " .  

Zusammenfassung. Mit der  A b n a h m e  der  K6rpe r t em-  
pe ra tu r  ve rminde r t e  sich gleichzei t ig  die A m p l i t u d e  dex 
b- und  c-Wellen des E R G .  Zwei kleinere,  yon  den a- und  
b-Wellen abgespal tene  K o m p o n e n t e n  wurden  wiihrend 
der  Abki ih lung  festgestel l t ,  wi ihrend nach  ~Viederher- 
s te l lung der  H y p o t h e r m i e  das E R G  die  normale  ~¢Vellen- 
form registr ier te .  
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Fig. 2. ERG recordings from a 14-day-old chick at the rectal tem- 
perature of 39.2 °C (A) and 22.5 °C (B), respectively. For the details 
see the text. 
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The Ontogenet ic  D e v e l o p m e n t  of the c - W a v e  in the 

In  t he  mouse  E R G ,  there  is no apprec iable  c -wave  
in the  younges t  animals ,  whereas  i t  becomes v e r y  pre- 
d o m i n a n t  in the  21st pos tna ta l  day  x. I n  t he  younges t  
chick, t he  absence of t he  c -wave  is r epor ted  by  V¢Ir- 
KOVSKY ~, t h o u g h  he  suggested t h a t  one unexplored  pos- 
s ibi l i ty  is t h a t  the  c-wave m a y  be present  in older  chicks 
by  analogy w i t h  f indings in ra ts  t. Recent ly ,  BLOZOVSKI 
and BLOZOVSKI" repor ted  t h a t  t he  c-wave appears  a t  
6 days  old in t he  ha tched  chick. I n  the  present  invest iga-  
t ion,  t he  au thors  observed  t h a t  t he  c -wave  was seen 
ju s t  before  and a f te r  ha tching.  

Materials and methods. 40 W h i t e  Leghorn  chicks (Gore- 
201 and  -202 line) were  used for  th is  exper iment .  The  
head of the  embryos  were exposed by  a r emova l  of a 
por t ion  of t he  shell. The  beak  and ex te rna l  acoust ic  
mea tus  of t he  chick was f ixed wi th  a holder.  Dur ing  
the  E R G  recording,  body  t empe ra tu r e  of the  bird was 
kep t  as normal  as possible, using a the rmoregula to r .  
The  body  t e m p e r a t u r e  was checked by  a the rmis to r  
placed in  t he  r ec tum (about  1 cm f rom the  cloaca). Unde r  
local anesthes ia  (Benoxil ,  Osaka), upper  and lower 
eyelids, t he  n ic t ia t ing  m e m b r a n e  and the  upper  edge 

Chick ERG 

of the  orb i t  were cut.  General  anesthesia was no t  em-  
p loyed in this  exper iment .  

The  E R G  was recorded wi th  an e lect rode (p la t inum- 
ball) a t t ached  to  a con tac t  lens, and the  reference elec- 
t rode  of a s teel  needle was inserted into  t he  exposed orbit .  
The  ERG was registered with  a dua l -beam oscilloscope 
(Nihon-Koden,  VCT) and photographed .  T h e  upper  b e a m  
of the  oscilloscope was used for d isp lay ing  an E R G  
response and the  lower one for t he  sign of pho t ic  st imulus.  
A compar is ion  was m a d e  s imul taneous ly  be tween  pen- 
wr i te r  records (Nihon-Koden,  4 channe l  system) and 
those  ob ta ined  f rom t h e  a b o v e - m e n t i o n e d  oscilloscope, 
and i t  revea led  no s ignif icant  differences in t he  wave-  
form. The E R G  was recorded  w i t h  a t i m e  cons t an t  of 2 
sec on the  oscil loscope and  of 1 sec on the  penwr i te r  
record. An upward  d i sp lacement  in t he  record  was t aken  
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a s  b e i n g  p o s i t i v e  f o r  c o r n e a l  e l e c t r o d e .  T h e  x e n o n  f l a s h  
d i s c h a r g e  l a m p  ( N i h o n - K o d e n ,  M S P - 2 R )  w a s  u s e d  as  t h e  
l i g h t  s o u r c e ,  a n d  i t  w a s  p l a c e d  o n  t h e  o p t i c  a x i s  a t  a 
d i s t a n c e  o f  a b o u t  70 c m  f r o m  t h e  eye .  T h e  s t i m u l u s  

i n t e n s i t y  w a s  e x p r e s s e d  b y  t h e  d i s c h a r g e  e n e r g y  of  t h e  
x e n o n  l a m p .  T h e  E R G  w a s  r e c o r d e d  a f t e r  1 t o  3 m i n  of  
d a r k  a d a p t a t i o n .  T h e  a m p l i t u d e  o f  t h e  c - w a v e  w a s  
m e a s u r e d  f r o m  t h e  b a s e l i n e  t o  t h e  p e a k  o f  t h e  c - w a v e .  
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Fig. 1. The ERG pat tern in a chick 
embryo at  the 21st day of incubation 

b C at  different intensities st imuli  (joules). 
~]D ' ~  The ERG was simultaneously recorded 

with the oscilloscope (A) and the pen- 
J l00 writer (B). Body temperature was finally ~v 

determined at the end of records, and it 
20OlllSeC was 32.5 °C. 

Joules 

0.3 

0.6 

2.0 

20 

40 

80 

I-DAY-OLD 6-DAY-OLD 

Fig. 2. ERG pat tern at different intensities st imuli  
(joules) in 1-day-old and @day-old chicks. These ERGs 
are obtained from I chick in a series of experiments at 
the rectal temperature of 34-36°C in each bird. 
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Results and discussion. I n  F igures  1 a n d  2 are  s h o w n  
t h e  ch i ck  E R G s  t a k e n  a t  severa l  in te r s i t i es  of l i g h t  
s t imu l i  b e t w e e n  0.3 a n d  80 joules  (J) on  t h e  21st  d a y  
of i n c u b a t i o n ,  I - day -o ld  a n d  6 -day-o ld  a f t e r  h a t c h i n g .  
F o r  c o m p a r i s o n  of t h e  a m p l i t u d e  of t h e  c -wave  in  t h e  
deve lop ing  chick,  t he  E R G  was  recorded  w i t h  a c o n s t a n t  
l i gh t  i n t e n s i t y  a t  20 J.  As seen  in F igu re  1, t h e  c -wave  
is f o u n d  in t h e  e m b r y o n i c  ch i ck  a t  t h e  21st d a y  of 
i n c u b a t i o n .  The  a m p l i t u d e  of t h e  c -wave  shows  no  
s ign i f i can t  d i f ferences  b e t w e e n  t h e  21st  d a y  of i n c u b a t i o n  
a n d  newly  h a t c h e d  chicks,  whe reas  a n  increase  in t h e  
c -wave  a m p l i t u d e  was obse rved  d u r i n g  10-day-old  ch icks  
(F igure  3). 

T h e  in f luence  of b o d y  t e m p e r a t u r e  on  t h e  c -wave  in  
t h e  deve lop ing  ch ick  m i g h t  b e  i m p o r t a n t  as  wel l  as  t h e  

a- a n d  b - w a v e s  4. I n  our  exper ience ,  t h e  c -wave  was  
r ead i l y  a f fec ted  b y  dec reased  b o d y  t e m p e r a t u r e .  F u r t h e r -  
more ,  t h e  c -wave  m a r k e d l y  depressed  b y  deep  n e m b u t a l  
a n e s t h e s i a  5, T h e  p r e s e n t  resu l t s  on  t h e  occur rence  of 
t h e  c -wave  in  t h e  ch i ck  E R G  do  n o t  agree  w i t h  t h e  
p r ev ious  p a p e r s  2,3 (see also a r ev iew ar t ic le  b y  1Rose 
a n d  ELLINGSON*). Dif ference  m i g h t  be  a t t r i b u t a b l e  to  
r ecord ing  condi t ions ,  i.e. dec reased  b o d y  t e m p e r a t u r e ,  
anes thes ia ,  etc.  The  f i r s t  r eco rdab le  c -wave  w i t h  t h e  
eye of t h e  ch ick  e m b r y o  in s i tu  is n o t  ye t  d e m o n s t r a t e d .  
However ,  i t  is n o t e w o r t h y  to  p o i n t  ou t  t h a t  GoTo ~ 
s t a t e s  t h a t  P I  c o m p o n e n t  f i r s t ly  a p p e a r s  in  a n  i so la ted  
c h i c k  eyeba l l  on  t he  8 th  d a y  of i n c u b a t i o n ,  a n d  t h a t  
t h e  w a v e f o r m  of t h e  E R G  c o m p l e t e s  i tse l f  o n  a b o u t  t h e  
19 th  d a y  of i n c u b a t i o n  before  h a t c h i n g  s. 
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Fig. 3. The amplitude of the e-wave of White Leghorn chicks 
as a function of the age of the bird. The results are obtained from 
5 chicks in each developing ehick. The ERG was recorded at the 
rectal temperature of 33-36°C in between I-day-old and 6-day-old 
chicks; 38-40°C in 10-day-old and 14-day-old chicks; up to 30°C 
in the 21st day of incubation. 

Zusammen/assung. E l e k t r o r e t i n o g r a p h i s c h e  U n t e r s u -  
c h u n g e n  w u r d e n  in  s i tu  w l ih rend  des  W a c h s t u m s  y o n  
K i i k e n  o h n e  Narkose  ausgef i ihr t .  Die  c-Wel le  des E R G  
t r a t  d i r e k t  v o r  de r  Ausbr i i t e  u n d  bei  f r i sch  gesch l i ip f ten  
K i i k e n  in  E r s c h e i n u n g .  
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Zur funktionellen Bedeutung der r~iumlichen Anordnung des Kristallkegels zum R h a b d o m  i m  A u ~ e  

der Trachtbiene (Apis mellifica L.) x 

Vc'ie unse re  U n t e r s u c h u n g e n  d e r  U l t r a s t r u k t u r  des  
B i e n e n a u g e s  zeigen, z e i c h n e n  s ich  die  4 Tei le  de r  Kr i s t a l l -  
kegel  i n n e r h a l b  e ines  O m m a t i d i u m s  d u t c h  e ine  u n t e r -  
sch ied l iche  e l e k t r o n e n d i c h t e  G r a n u l i e r u n g  aus,  de ren  
St i i rke  i n  R i c h t u n g  R h a b d o m  z u n i m m t .  Sie i s t  in  Quer-  
s c h n i t t e n  U n m i t t e l b a r  o b e r h a l b  des  R h a b d o m s  a m  s t~rk-  
s t en  ausgepr~tgt  (F igur  1). Wi e  i m  S c h e m a  de r  F i g u r  2 
gezeigt ,  k o n n t e n  wir  im Auge  de r  T r a c h t b i e n e  m i n d e -  
s tens  6 ~Grundmus te r~  deu t l i ch  un t e r s che iden ,  wobei  die 
I d e n t i f i z i e r u n g  de r  T y p e n  1-4  le icht ,  die de r  he l l en  u n d  
d u n k l e n  I~r is ta l lkegel  (Typ  5 + 6 )  schwier iger  ist.  Die  
V e r t e i l u n g  dieser  K r i s t a t l k e g e l - T y p e n  in  de r  R e t i n a  litsst 
b i s l ang  ke ine  U n t e r s c h i e d e  e rkennen ,  ausse r  dass  o f t  
b e n a c h b a r t e  Kr i s t a l tkege l  dasse lbe  M u s t e r  aufweisen ,  da s  
in  g le icher  ode r  e n t g e g e n g e s e t z t e r  R i c h t u n g  o r i e n t i e r t  
ist.  

Z u r  Ze i t  w i rd  a n  J u n g -  u n d  T r a c h t b i e n e n  gepri i f t ,  ob  
das  G r a n u l i e r u n g s m u s t e r  de r  Kr i s t a l lkege l  a l tersabh~ingig 
ist.  Die b i she r igen  U n t e r s u c h u n g e n  sp rechen  dafiir ,  dass  
es s ich u m  eine be sonde re  cy to log ische  Di f fe renz ie rung  
hande l t ,  die ftir das  i m  B i e n e n a u g e  e n t s t e h e n d e  Reiz-  

m u s t e r  - A n a l y s e  des  po ta r i s i e r t en  L ich tes  ~,3 i m  S i n n e  
e ine r  u n t e r s c h i e d l i c h e n  L i c h t a b s o r p t i o n  u n d / o d e r  op t i -  
s chen  D r e h u n g  y o n  B e d e u t u n g  sein dt i r f te .  Mi t  a l t e m  
V o r b e h a t t  - die A b h ~ n g i g k e i t  de r  o p t i s c h e n  E i g e n s c h a f t e n  
de r  Kr i s t a l lkege l  y o n  de r  A r t  ih re r  G r a n u l i e r u n g  is t  n o c h  
u n b e k a n n t  - mi i ss te  d a n n  das  y o n  v. Fr~ISCH 4 d u r c h  
die  U n t e r s u c h u n g e n  yon  GOLDSMITH 5 u n d  SCHLOTE 6 au f  
4 Fe lde r  r eduz i e r t e  S te rn fo l i en -Mode l l  w ieder  au f  8 
e r w e i t e r t  werden.  Die v o r l i e g e n d e n  a n a t o m i s c h e n  u n d  
g e o m e t r i s c h e n  B e z i e h u n g e n  y o n  Kr i s t a l lkege l  u n d  zu- 
geh6 r igem R h a b d o m  wi i rden  a l l e rd ings  viel  m e h r  K o m -  
b i n a t i o n s m 6 g l i c h k e i t e n  d e r  O m m a t i d i e n  u n t e r e i n a n d e r  
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