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t h a t  d ipp ing  eggs in o, p' DDD solutions will s ignif icant ly  
reduce ha t chab i l i t y  6. At  ha t ch ing  there  were no signifi- 
can t  differences in b o d y  weight ,  or weights  of the  bursa,  
spleen,  or adrena l  glands.  All bi rds  h a t c h e d  f rom eggs 
in jec ted  wi th  o, p'DDD responded  normal ly  to la ter  inj ec- 
t ions  of ACTH by  exhib i t ing  s ignif icant  increases in the  
n u m b e r  of absolute  he te rophi l s  and a s ignif icant  deple- 
t ion  of adrena l  cholesterol .  On the  o the r  hand ,  the  
adrenal  cholesterol  of birds in jec ted  i.m. w i th  ACTH and  
previous ly  in jec ted  3 t imes  wi th  o,p'DDD was signifi- 
can t ly  h igher  t h a n  comparab le  controls  (Table II).  The 
adrenals  of birds receiving ACTH and  previous ly  t r ea t ed  
wi th  l ipomul  exh ib i t ed  extens ive  vacuol iza t ion  of the  
fuchsinophi l ic  cells of t he  adrena l  co r t ex  while t he  
adrenals  of birds  p re t r ea t ed  wi th  o, p'DDD before ACTH 
admin i s t r a t i on  showed only occasional  vacuoles  in the  
fuchsinophil ic  cells of the  adrenal  cortex.  Two i.v. injec-  
t ions  of o,p'DDD did no t  s ignif icant ly  influence the  
chicken 's  response to  ACTH as measured  by  adrenal  
cholesterol  or adrena l  histology.  I n t r amuscu l a r  in jec t ions  
of 20 mg o,p'DDD for 16 days  increased the  level of 
s teroids  in the  adrenal  g landL The adrena l  cholesterol  
and  histological  da t a  of th is  s t u d y  d e m o n s t r a t e  t h a t  

Table II. Micrograms of cholesterol per mg of adrenal tissue 12 h 
after an i.m. injection of 8 IU ACTH per 100 g body weight into 

birds pretreated with liponml or o,p-DDD a 

Saline ACTH 

Lipomul + PG o,p-DDD o,p-DDD Lipomul + PG 
1 ml-3X 10 mg-3X 10 mg-3X 1 ml-3X 

24.3 25.3 17.9 11.7 

adrenal  cort ical  response  to ACTH is s ignif icant ly  a l tered 
by  3 i.v. in jec t ions  of o,p'DDD. 

The serum a n t i b o d y  level to  BSA of birds p re t r ea t ed  
wi th  10 mg of o,p'DDD (58.8 #g an t ibody  N / m l  serum) 
was s ignif icant ly  less t h a n  b i rds  p re t r ea t ed  wi th  l ipomul 
(100.6 /~g a n t i b o d y  N/ml  serum).  A reduc t ion  in phago-  
cytosis  or in ter ference  wi th  the  i m m u n e  response of im- 
munological ly  c o m p e t e n t  cells migh t  explain  these re- 
suits.  All b i rds  ini t ia l ly t r e a t ed  wi th  an  i.v. in jec t ion  of 
o, p'DDD exh ib i t ed  s y m p t o m s  of anaphylac t ic  shock t h a t  
ranged  f rom muscular  weakness  to  convulsions.  The 
l ipomul birds  did no t  exh ib i t  these  symptoms .  The second 
and  th i rd  i.v. in jec t ions  of o,p'DDD were less effect ive 
in illiciting an anaphy lac to id  response�9 Apparen t ly ,  
o,p'DDD caused the  release of h i s t amine  or some o ther  
pharmacologica l  agen t  capable  of producing  anaphy lac t i c  
shockg,lo. 

Zusamrnenfassung. Die Ausbr t i tba rke i t  von  Ht ihner-  
eiern wird durch  die l n j ek t i on  yon o ,p -DDD signif ikant  
reduzier t .  Durch  die B e h a n d l u n g  mi t  o,p-DDD wird die 
Nebenn ie ren r indenfunk t ion  der  ausgeschl t ipf ten Kiiken 
n ich t  beeinflusst .  Verabre ich t  man  3 Wochen  al len 
Kt iken 30 mg o,p-DDD, d a n n  wird  die Ansprechbarke i t  
der  Nebenn ie renr inde  auf ACTH signif ikant  ver/ tndert .  
Eine  Vorbehand lung  der  Kt iken  mi t  10 mg o ,p -D DD 
reduzier t  die Bi ldung der  Ant ik6rper  im Serum gegen- 
tiber R inde r se ruma lbumin .  
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Lipomul + PG o,p-DDD o,p-DDD Lipomul + PG 
1 ml-2X 10 mg-2X 10 mg-2X 1 ml-2X 

25.5 27.4 13.6 10.1 

~6 birds per mean. 

All means not underlined by the same ~ine are significantly different 
at the 5% level s. 
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A C o n t r i b u t i o n  to  the T e m p e r a t u r e  Sens i t i v i ty  
of  L o r e n z i n i a n  A m p u l l a e  of E l a s m o b r a n c h s  

Ampul lae  of Lorenzini  of E la smobranchs  are bulb-l ike 
and  jelly-filled sense organs which are located  unde r  the  
skin of the  head.  They  are connected  wi th  the  skin surface 
b y  thin ,  jelly-filled tubes,  somet imes  several  cen t imet res  
long. The biological func t ion  of these sense organs remains  
uncer ta in .  They  are sensi t ive to t he rma l  l-a, mechan-  
ical e-s, chemical~, s, and  electrical  s-l~ s t imula t ion .  All 
these  t y p e s  of s t imula t ion  m a y  be act ive unde r  normal  
biological condit ions.  BehaviouraI  s tudies  11 seem to indi-  
cate  t h a t  the  Ampul lae  of Lorenzini  are used for the  per-  
cept ion  of electrical  signals. The locat ion of the  Ampul lae  
migh t  also be of impor tance  for the i r  func t ion  10. 

Hi the r to ,  in all invest igat ions ,  the  t e m p e r a t u r e  sensi- 
t i v i t y  of the  Ampul lae  of Lorenzini  has  been descr ibed as 
being t h a t  of the  cold-receptors  of homoio the rms  : cooling 
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Fig. 1. Impulses from a thin strand of the afferent nerve of a Lorenzinian ampulla of the infraorbital group after rapid warming and cooling. 
Black line represents the temperature of the thermode. 

is followed b y  a r ap id  ove r shoo t  of the  a f fe ren t  impulses,  
w a r m i n g  leads to a t r a n s i t o r y  b lockage  of spikes  2,3,". In  
mos t  of our  e lec t rophysiological  recordings,  wh ich  were 
done  on  t he  a f fe ren t  ne rve  of i sola ted i n f r ao r b i t a l  Loren-  
z in ian  ampu l l ae  of 24 dog f ish (Scylliorhinus canicula), we 
found  t he  same responses.  I n  2 animals ,  however ,  we 
obse rved  the  oppos i te  b e h a v i o u r  in  severa l  ampu l l ae  
(Figure 1), i.e. an  increase  in d ischarge  f r equency  w i t h  
r i s ing t e m p e r a t u r e  and  an  inh ib i t i on  w i t h  cooling. Such  
a response  resembles  t h a t  of warm- recep to r s  of homoio-  
t h e r m s  12. 

At  25 ~ the  d ischarge  f r equency  for s t e a d y  s t a t e  t e m -  
pe ra tu r e s  was h ighes t  for these  'warm-recep to r s ' .  Our  
e x p e r i m e n t s  revealed,  fu r the rmore ,  t h a t  one am pu l l a  m a y  
con t a in  ' w a r m ' -  as well  as 'cold-receptors ' .  

I n  a g rea t  n u m b e r  of Ampul lae  of Lorenzini ,  t he  adap-  
t a t i o n  a f t e r  rap id  t e m p e r a t u r e  changes  was found  to be 
d i f fe ren t  f rom w h a t  has  been  r epo r t ed  b y  o t h e r  au thors .  
The  ove r shoo t  a f t e r  a sudden  cooling d id  no t  level  off to  a 
s t e a d y  discharge,  b u t  i n s t ead  was followed b y  a comple te  
i n h i b i t i o n  of impulses  which  las ted  severa l  m i n u t e s  or, 
as in  some cases, on ly  seconds.  Af ter  th i s  b lockage,  t he  
spike f r equency  r e sumed  a new s t e a d y  f i r ing  level (Fig- 
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ure  2A). The  a d a p t a t i o n  a f te r  r ap id  w a r m i n g  was s imilar .  
The  i nh ib i t i on  was followed b y  a n  increase  in d ischarge  
f r equency  wh ich  t h e n  fell to a s t e a d y  va lue  by, somet imes ,  
pass ing  t h r o u g h  a m i n i m u m  (Figure 2B). 

Our  resul t s  m i g h t  be exp la ined  b y  the  fac t  t h a t  we used 
ampu l l ae  of t he  i n f r ao rb i t a l  or s u p r a o r b i t a l  g roup  ex- 
c lus ively  for our  expe r imen t s .  In  ear l ier  i nves t i ga t i ons  
a b o u t  t he  t e m p e r a t u r e  sens i t i v i ty  of ampu l l ae  of Loren-  
zini, however ,  ampu l l ae  of t he  m a n d i b u l a r  g roup  only  
h a d  been  explored.  These  differences  in  f indings,  t he re -  
fore, seem to s u p p o r t  the  v iew of MURRAY 10 t h a t  the  
local iza t ion  of t he  Ampul l ae  m i g h t  h a v e  a bea r ing  on  
t h e i r  biological  funct ion .  

Zusammen/assung. In  e in igen isol ier ten i n f r a o r b i t a l e n  
Lorenz in i schen  A m p u l l e n  yon  K a t z e n h a i e n  w u r d e n  1Re- 
zep to ren  gefunden,  de ren  E r r e g u n g s m u s t e r  bei  T e m p e r a -  
t u r sp r i i ngen  d e m  V e r h a l t e n  von  W a r m r e z e p t o r e n  bei 
W a r m b l i i t e r n  en t sp r i ch t .  Bei  e iner  Reihe  yon  Ampul len ,  
die wie K a l t r e z e p t o r e n  reagier ten ,  wurde  n a c h  KXlte- 
oder  W g r m e s p r i i n g e n  ein a d a p t i v e s  V e r h a l t e n  b e o b a c h t e t ,  
das  yon  der  b i she r  b e s c h r i e b e n e n  Reak t ionswei se  der  
Lorenz in i schen  A m p u l l e n  bei  T e m p e r a t u r ~ n d e r u n g e n  ab-  
weicht .  
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Fig. 2. Adaptation of an ampulla of Lorenzini after rapid cooling (A) 
and warming (B). 12 E. DODT and Y. ZOTTERMAN~, Acta physiol, scand. 26, 345 (1952). 


