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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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b ie ten  als das  yon  v. FRISCH und  AUTRUM 1,7 en twicke l t e  
Modell. 

Dafiir  sp recben  2 morpholog ische  Merkmale  des  O m m a -  
t i d iums :  Ers tens ,  die 4 E i n h e i t e n  des  Kr is ta l tkegels  s ind 
zum v ie rge te i l t en  R h a b d o m  verse tz t ,  so dass  re in  geome-  

t r i sch  die P ro j ek t ion  des Kr is ta l lkege ls  das  R h a b d o m  in 
8 Fe lde r  auf tei l t .  Zweitens,  die  Iso l ie rung der  Re t inu la -  
zellen d u t c h  e inen extrazel lul i i ren R a u m  und  P i g m e n t -  
zetlfortsAtze (Figur  3) ist  in e lek t rophys io log ischer  Hin-  
s icht  8 ein wei teres  Ind iz  dafiir ,  dass  die  d u r c h  die S t r u k t u r  

Fig. 1. Ultrastruktur von zwei Kristallkegeltypen im Querschnitt, vgl. mit Figur 2, Typ 2 und 3. KK = Kristallkegel; PZ = Pigmentzelle; 
RZ = Retinulazelle (a + b). × 19600. 
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Fig. 2. Schematische Darstellung von 6 KristaUkegeltypen im Quer- 
schnitt. 13bergangsformen wurden nicht beriicksichtigt. Rh = Schema 
eines Rhabdoms in der geometrischen Orientierung zu den Kristall- 
kegeln. 

der  Kr is ta l lkegel  bed ing te  var iab le  L i c h t a b s o r p t i o n  zur 
un te r sch ied l i chen  S t imul ie rung  inne rha lb  eines R h a b -  
domers  f t ihr t  und  in den  be iden  dazugeh6r igen  Re t inu la -  
zellen als 2 gesonder te  I n f o r m a t i o n e n  wei te rge le i te t  
wird.  Die s t ruk ture l l e  Di f fe renz ierung der  Kr is ta l lkegel  
in 6 versch iedene  ,Grund typen~  v e r b u n d e n  m i t  der  
Organ isa t ion  der  e inzelnen geschlossenen R h a b d o m e  
l~tsst, was  die L ich tpe rzep t ion  bet r i f f t ,  wen igs tens  
4-, 6- oder  8teilige E r r e g u n g s m u s t e r  i nne rha lb  e inzelner  
O m m a t i d i e n  en t s t ehen .  Die K o m b i n a t i o n s m u s t e r  mehre -  
rer  O m m a t i d i e n  b le iben  vo re r s t  unber i icks ich t ig t .  U n t e r  
diesen Vorausse t zungen  di i r f te  den  8 Desmosomen ,  die  
den einzigen d i rek ten  K o n t a k t  der  Ret inulaze l len  un te r -  

,e, ,  , -  

Fig. 3. Ausschnitt yon zwei benachbarten Retinulazellen eines Ommatidiums. D = Desmosom; EC = endoplasmatische Cisternen; ER = 
endoplasmatisches Retikulum; G = Golgi-Apparat; KF = Kristallkegelfortsatz; M = Mitochondrium; PF = Pigmentzellfortsatz. × 45800. 
Beachte 1. die Separierung der RZ durch den extrazellul~ren Raum, den PF und den KF, 2. die Anordnung von D und KF, 3. das zwischen 
PF und D parallel zur Zellmembran verlaufende ER. 
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e i n a n d e r  dars te l l en ,  e ine r e i zkon t ro l l i e r ende  u n d  -regu- 
] ie rende  F u n k t i o n  (in b e i d e n  R i c h t u n g e n )  zugesp rochen  
werden .  A h n l i c h  k 6 n n t e n  die m o r p h o l o g i s c h e n  9,1° u n d  
e l ek t rophys io log i s chen  *,11 B e f u n d e  a n d e r e r  A u t o r e n  ge- 
d e u t e t  werden .  I n w i e w e i t  d ie  4 d e n  Desmosomen b e n a c h -  
b a t t e n  Kr i s t a l lkege l fo r t s~ tze  d a r a n  phys io log i sch  be-  
t e i l ig t  s ind  u n d  welche  B e d e u t u n g  d e m  in  a l l en  R e t i n u l a -  
zel len d i c h t  a n  de r  Z e l l m e m b r a n  ge lage r t en  e n d o p l a s m a -  
t i s c h e n  R e t i k u l u m  (F igur  3) z u k o m m t ,  sei  zur  Diskuss ion  
geste l l t .  

d i f f e ren t  p h y s i c a l  qua l i t i e s  c o n s e q u e n t l y  p r o v i d i n g  a 4- 
to  8-fold p a t t e r n  in  t h e  r h a b d o m  of t h e  o m m a t i d i a .  

K . -H.  SKRZIPEK u n d  HELGA SKRZIPEK 

A bteilung /iir A llgemeine Neurologie und A rbeilsgruppe 
/iir experimentelle Neuropathologie und Neuroanatomie, 
Max-Planck- Institut /iir Hirn/orschung, 
Ostmerheimerstrasse 200, D-5 K~ln-Merheim 
(Deutschland), 9. september 1970. 

Summary. T h e  g r a n u l a r  m a t e r i a l  f ound  in t h e  4 sec tors  
of t h e  c rys t a l l i ne  cone  of v a r y i n g  e lec t ron  d e n s i t y  poss ib ly  
causes  a d i f f e ren t  a b s o r p t i o n  of i n c i d e n t  po la r i zed  l ight .  
As t h e  q u a d r a n t s  of t h e  c rys t a l l i ne  cone are  r o t a t e d  
a g a i n s t  t h e  q u a d r a n t s  of t h e  r h a b d o m ,  we can  conc lude  
t h a t  each  r h a b d o m e r e  m a y  be  s t i m u l a t e d  b y  l i gh t  of 
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R e l e a s e  of  E n d o g e n o u s  P y r o g e n  in Cats  by  S t a p h y l o c o c c a l  E n t e r o t o x i n  B 

Staphy lococca l  e n t e r o t o x i n s  A a n d  B e x h i b i t  py ro -  
gen ic i ty  w h i c h  is s imi l a r  in  m a n y  respec ts  to  t h a t  of 
bac t e r i a l  e n d o t o x i n s  1, 2. I n  fact ,  a l t h o u g h  t o t a l l y  d i f f e ren t  
chemica l ly ,  t he se  t o x i n s  sha re  to  some  e x t e n t  t h e  ab i l i t y  
t o  p r o d u c e  a wide  v a r i e t y  of effects  3. E n d o t o x i n s  ( and  
a n u m b e r  of o t h e r  agents )  c an  cause  i e v e r  b y  t h e  re lease  
of a n  e n d o g e n o u s  p y r o g e n  4,5, w h i c h  c a n  b e  d e m o n s t r a t e d  
b y  t r a n s f e r r i n g  se ra  t o  n o r m a l  r ec ip i en t s  f rom d o n o r s  
g iven  e n d o t o x i n .  Such  t r a n s f e r s  cause  f eve r  w i t h  a r a p i d  
onse t  a n d  s h o r t  d u r a t i o n  in  e i t h e r  n o r m a l  or  e n d o t o x i n  
t o l e r a n t  rec ip ients .  T o l e r a n c e  does  n o t  deve l op  w i t h  
r e p e a t e d  t r ans fe r s .  T h e  e x p e r i m e n t s  r e p o r t e d  be low sug-  
ges t  t h e  p resence  of such  a n  e n d o g e n o u s  p y r o g e n  in  t h e  
b lood  of ca t s  d u r i n g  t h e  p e a k  of fever  caused  b y  en t e ro -  
t o x i n  B. 

Materials and methods. H i g h l y  pur i f i ed  s t aphy lococca l  
e n t e r o t o x i n  B was  suppl ied  b y  Dr.  M. S. Bergdo l l  (Food 
R e s e a r c h  I n s t i t u t e ,  U n i v e r s i t y  of Wiscons in ,  Madison,  
Wiscons in ,  USA) .  Commerc ia l ,  n o n p y r o g e n i c  sa l ine  was  
used  for  f lushes.  All  con ta ine r s ,  syr inges ,  needles ,  etc. 
were  e i t he r  of t h e  commerc ia l ,  nonpyrogen i c ,  d i sposab le  
t y p e  or  were  s ter i l ized  in  d r y  h e a t  a t  ove r  175°C for  a t  
l eas t  2 b.  

T e m p e r a t u r e  was  r ecorded  a u t o m a t i c a l l y  in  t h e  r e t ro -  
p e r i t o n e a l  space  of essen t ia l ly  u n r e s t r a i n e d  ca t s  w h i c h  
were  also p r e p a r e d  ch ron ica l l y  w i t h  a j u g u l a r  v e n o u s  
c a t h e t e r  1,s. All  i n j ec t ions  were  m a d e  a t  10.00 h. R o o m  
t e m p e r a t u r e  was  m a i n t a i n e d  a t  75 ~ 2 ° F .  

5 h a f t e r  a d o n o r  c a t  was  a d m i n i s t e r e d  e n t e r o t o x i n  
i.v.,  i t  was  a n e s t h e t i z e d  w i t h  e the r .  A ster i le ,  c a ro t i d -  
a r t e r i a l  c a t h e t e r  was  i m p l a n t e d .  H e p a r i n  (1000 un i t s )  
was  i n j ec t ed  v i a  a s a p h e n o u s  ve in ,  a n d  t h e  a n i m a l  was  
e x s a n g u i n a t e d  t h r o u g h  t h e  c a t h e t e r .  Af t e r  c e n t r i f u g i n g  
t h e  blood,  a p o r t i o n  of t h e  p l a s m a  was  t e s t e d  for  s te r i l i ty ,  
a n d  t h e  r e m a i n d e r  was  s to red  a t  4°C. ( In  some  exper i -  
m e n t s  h e p a r i n  was  o m i t t e d ,  a n d  s e r u m  was  col lected.)  
P l a s m a  f rom 2 d o n o r s  was  poo led  w h e n  necessa ry  to  
p r o v i d e  e n o u g h  m a t e r i a l  for  m u l t i p l e  in jec t ions .  A f t e r  
i n c u b a t i n g  a t  37 °C for  1 h,  10 m l / k g  of p l a s m a  was g iven  
i.v. t o  a n  e n t e r o t o x i n - t o l e r a n t  r ec ip i en t  w h i c h  h a d  s h o w n  
no  py rogen ic  r e sponse  w h e n  t e s t e d  1-4  days  ear l ie r  w i t h  
t h e  s ame  dose of e n t e r o t o x i n  t h a t  h a d  been  g iven  to  t he  
donor .  Responses  were  p l o t t e d  w i t h  t i m e  (1 in = 1 h) 
on  t h e  absc i ssa  a n d  t e m p e r a t u r e  c h a n g e  f rom t h e  (base- 
l ine) t e m p e r a t u r e  a t  t h e  t i m e  of i n j ec t i on  (1 in  = 1 °F) 

on  t h e  o rd ina t e .  T h e  area,  in  s q u a r e  inches ,  b e t w e e n  
t he  c u r v e  a n d  t he  base l ine  t e m p e r a t u r e  for  t h e  2-h 
pe r iod  a f t e r  t r a n s f e r  was  m e a s u r e d  w i t h  a p l a n l m e t e r  to  
give a t h e r m a l  r e sponse  i ndex  (TRI) .  A n e g a t i v e  T R I  
i nd i ca t e s  a n e t  fal l  of t e m p e r a t u r e  a f t e r  in jec t ion .  E a c h  
s a m p l e  of p l a s m a  was  t e s t e d  in 1-3  rec ip ien t s ,  a n d  t h e  
ave r age  T R I  was  d e t e r m i n e d  for  e a c h  sample .  

Results. As cont ro ls ,  p l a s m a  s a m p l e s  were  o b t a i n e d  
f rom d o n o r s  w h i c h  h a d  been  m a d e  t o l e r a n t  b y  r e p e a t e d  
in j ec t ions  of e n t e r o t o x i n .  The  re su l t s  a re  s u m m a r i z e d  
in  t h e  Table .  As ind ica ted ,  these  d o n o r s  h a d  l i t t l e  or  no  
fever  a t  t h e  t i m e  t h e y  were a n e s t h e t i z e d .  T h e  r ec ip i en t s  
t e n d e d  to  deve lop  sma l l  decreases  in  t e m p e r a t u r e .  (Sal ine  
so lu t ion  p roduces  v e r y  s imi la r  r esponses  u n d e r  com-  
p a r a b l e  condi t ions . )  I n  con t r a s t ,  n o n - t o l e r a n t  d o n o r s  

Pyrogenic responses of enterotoxin-tolerant recipients to plasma 
collected from donors 5 h after injection of 1.5-2.0 ~glkg entero- 
toxin B 

Status No. of Donor fever Recipient fever 
of donors samples • o F b TRI c 

Enterotoxin- 4 0.5 --0.81 
tolerant (0.2tol.6) (--1.20 to --0.01) 
Enterotoxin- 10 3.8 1.54 
sensitive (1,5to4.9) (--0.70to4.01) 

"Each sample consisted of plasma from 1 or 2 donors, b Mean 
(range) of temperature change from baseline, immediately pre- 
ceeding blood collection, c Mean (range). 
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