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Ausserst feine N e r v  lokale Anschwe l lungen  e rkennen ,  die 
sich - ~hn l ich  wie die Corpora  ca rd iaca  - v o m  i ibr igen 
Ne rvengewebe  d u r c h  ihre  weiss-bl/ iuliche F/Crbung u n t e r -  
scheiden.  Die h is to logische  U n t e r s u c h u n g  dieser  Region  
n a c h  PAF-F /~ rbung  e rg ib t  folgendes:  Von  der  A u s t r i t t -  
stelle des N e r v u s  corporis  a l la t i  I I  an  de r  Ven t r a l s e i t e  des 
Corpus a l l a t u m  bis kurz  vo r  seiner  E i n m f i n d u n g  in das  
U n t e r s c h l u n d g a n g l i o n  lassen sich d ich t  m i t  Neu rosek re t  
b~ladene  F a s e r n  verfolgen,  die - wie das  Que r sch n i t t -  
p rApa ra t  zeigt  - v o r n e h m l i c h  im pe r iphe ren  Bere ich  ver-  
laufen  (Figur  2). A t y p i s c h  ffir ein re ines  N e r v e n g e w e b e  
s ind die zah l re ichen  k le inkern igen  Zel le lemente ,  die im 
F a s e r n e t z  e i n g e b e t t e t  liegen. Solange wi t  j edoch  fiber die 

h is to logische  S t r u k t u r  u n d  den  U r s p r u n g  dieser  neuro -  
sek re to r i schen  V e r b i n d u n g  im u n k l a r e n  sind, m a g  der  
Hinweis  geniigen,  dass  die I n t e n s i t ~ t  der  h i s to log isch  
n a c h w e i s b a r e n  sekre to r i schen  Aktivit/Ct i nd iv idue l l en  u n d  
m6gl icherweise  a u c h  funk t ione l l en  S c h w a n k u n g e n  u n t e r -  
liegt. 

I m  Bere ich  des U n t e r s c h l u n d g a n g l i o n  u n d  der  B a u c h -  
gang l i enke t t e  lassen s ich drei  ve r sch iedene  sekre to r i sch  
t / i t ige Ze l l t ypen  u n t e r s c h e i d e n :  (1) Das  U n t e r s c h l u n d -  
gangl ion  u n d  alle B a u c h g a n g l i e n  fiJhren C H P -  u n d  P A F -  
pos i t ive  Zellen in k o n s t a n t e r  Zah l  u n d  s y m m e t r i s c h e r  
A n o r d n u n g .  Sie l iegen s te t s  in  u n m i t t e l b a r e r  N a c h b a r -  
schaf t  e iner  oder  m e h r e r e r  Vakuolen .  (2) V o m  3. T h o r a k a l -  
gang l ion  bis  zu m 5. A b d o m i n a l g a n g l i o n  l i n d e n  sich ven -  
t r o l a t e r a l  s y m m e t r i s c h  l iegende Zellen m i t  p h l o x i n o p h i l e n  
Einsehlf issen.  Das  3. Thoraka lgang l ion ,  das  en twick lungs -  
gesch ich t l i ch  die b e i d e n  e r s t en  A b d o m i n a l g a n g l i e n  in sich 
vere in ig t ,  zeigt  diese Zellen gegenf iber  d en  A b d o m i n a l -  
gangl ien  in doppe l t e r  Anzah l .  (3) I m  v e n t r a l e n  Bere ich  
des U n t e r s c h l u n d g a n g l i o n s  l iegen zwei P A F - p o s i t i v e  
Zellen, de ren  sekre t f f ih rende  Axone  wei te r  d i s ta lw/ i r t s  
ve r fo lg t  werden  k6nnen .  

U n t e r s u c h u n g e n  zur  F u n k t i o n  de r  e inze lnen  E l e m e n t e  
des n eu ro s ek re t o r i s ch en  Sys tems  s ind im Gange.  

Summary .  P A F - p o s i t i v e  mate r ia l ,  wh ich  is found  in t h e  
b ra in  a n d  s t o m a t o g a s t r i c  s y s t e m  of a d u l t  A cheta domes- 
ticus, can  in a d d i t i o n  be d e m o n s t r a t e d  in t h e  N e r v u s  
corpor is  a l la t i  I I .  I n  the  suboesophagea l  gang l ion  a n d  
the  v e n t r a l  ne rve  cord  3 d i f fe ren t  t ypes  of n eu ro s ee r e t o ry  
cells are descr ibed.  
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Fig. 2. Querschni t t  durch den Nervus  corporis a l la t i  I I  mi t  per ipher  Institut /~r Vergleichende Tierphysiologie der Universitiit 
gelegenem Neurosekret .  Para ldehydfuchs in .  • 1100. Kdln (Deutschland), 10. November 1965. 

In terac t ion  P a t t e r n s  of Preopt i c  and Ol factory  
Bulb  E v o k e d  R e s p o n s e s  in the  Rat  

A l t h o u g h  a f fe ren t  p ro jec t ions  f rom the  a m y g d a l a  and  
o l fac to ry  bu lb  to the  a n t e r i o r  h y p o t h a l a m u s  h a v e  been  
r a t h e r  ex t ens ive ly  descr ibed  ana tomica l ly ,  few s tudies  
are ava i l ab le  concern ing  e lect r ica l ly  evoked  a c t i v i t y  
i n the  p reop t i c  area  b y  s t imul i  de l ivered  to  these  
fo rmer  regions 1,2. S c a n t y  ev idence  exists,  moreover ,  on  
evoked ac t i v i t y  in  the  o l fac tory  bu lb  el ic i ted b y  cen t r a l  
ne rvous  s t r u c t u r e  s t i m u l a t i o n  3,4; no ana lys i s  of in t e rac -  
t ion  p a t t e r n s  in  these  regions h a v e  ye t  b e e n  a t t e m p t e d  in 
m a m m a l s .  

As t he  p reop t ie  area  r ep resen t s  t he  m o s t  sens i t ive  
h y p o t h a l a m i c  locus for  e lec t r ica l ly  i nduced  ovu l a t i on  in 
the  r a t  5, wh ich  can  also be  accompl i shed  b y  a m y g d a l a  
s t i m u l a t i o n  s and  since o l fac to ry  bu lb  a c t i v i t y  seems also 
closely r e l a t ed  to t he  m e c h a n i s m s  u n d e r l y i n g  m a m m a l i a n  
r e p r o d u c t i o n  7,s, a n  exp lo r a t i on  of b ioelec t r ic  responses  
and  evoked  a c t i v i t y  i n t e r a c t i o n  p a t t e r n s  a t  these  levels 
was u n d e r t a k e n  as p a r t  of a genera l  p l an  conce rned  w i t h  
cen t r a l  ne rvous  sys t em inf luences  on h y p o p h y s e a l  hor-  
m o n a l  ou tpu t .  

Methods.  Female  a lb ino  r a t s  (200 250 g) u n d e r  ure-  
thane -ch lo ra lose  anaes thes i a  were s t e reo tax ica l ly  ira- 

p l a n t e d  w i th  b ipo la r  s ta inless  s teel  s t i m u l a t i n g  an d  re- 
cord ing  e lec t rodes  in  the  fol lowing regions,  accord ing  to 
DE GROOT'S a t l as :  p reop t i c  a rea  (F: 7.8; L:  1; H :  -- 1), 
a m y g d a l a  (F:  5; L :  4.5; H :  -- 2) a n d  h o m o l a t e r a l  olfac- 
t o ry  bulb .  E v o k e d  p o t e n t i a l s  el ici ted b y  br ief  r e c t a n g u l a r  
pulses  (0.01-0.1 msec;  1-10 V) were p h o t o g r a p h e d  f rom 
t h e  screen of t h e  oscil loscope on  K o d a k  o r t h o c h r o m a t i c  
paper .  Sciat ic  ne rves  were s t i m u l a t e d  a t  t h e  t h i g h  t h r o u g h  
a pa i r  of s i lver  wire  electrodes.  E l ec t rode  loca t ion  was 
pe r fo rmed  in all  b r a i n s  on  u n s t a i n e d  f rozen sect ions  u n d e r  
d i rec t  microscopica l  obse rva t ion .  
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Results.  A highly responsive and res t r ic ted area was 
clear ly  identif ied in the preopt ic  area to both  amygda la  
and olfactory bulb s t imulat ion.  Invers ion  of polar i ty  in 
the  response evoked by  s t imula t ion  of amygda la  occurred 
when the  t ip of the  recording electrode passed f rom zero 
dep th  to -- 1 mm, according to DE GROOT'S atlas (Figure 
1). The  evoked po ten t ia l  consisted of a biphasic short-  
l a tency  (2.2 msec, mean) wave  wi th  an init ial  posi t ive high- 
vol tage  (300-400/~V), 10-15 msec sharp potent ia l  followed 
by  a slow (30-40 msec) broad negat ive  wave. Ter t i a ry  
waves  were also somet imes  observed.  Preopt ic  responses, 
der ived by  olfactory bulb stimuli ,  appeared as short-  
la tency h igh-vol tage  biphasic waves  (Figure 2). 

W h e n  olfactory and amygda l a  s t imuli  were sequen- 
t ia l ly  paired, in terac t ion  took place be tween  the  preoptic 
evoked potent ia ls  resul t ing in cons tant  a t t enua t ion  or 
abol i t ion of the  tes t  responses, when the condi t ioning 
evoked potent ia l  preceded the  former  for periods up to  
a m a x i m u m  of 200 msec. Generally,  in teract ion took 
place when bo th  potent ia ls  were separated by shorter  
in ters t imulus  periods, i.e. 10-50 msec. W h e n  these became 
so close t h a t  one response par t ia l ly  superimposed and de- 

formed the  other,  algebraic subt rac t ion  regular ly  dis- 
closed the occlusive effect on the  tes t  potent ial .  

This  took place whether  the  amygda la  evoked response 
preceded or  followed olfactory act ivat ion.  Negat ive  waves 
were main ly  affected, result ing in a 50-100~o reduct ion 
(Figure 3). P r ima ry  responses were less easily modified, 
a l though comple te  blocking occasional ly occurred. 

A similar pa t t e rn  of in teract ions  took  place when re- 
cording was a t t e m p t e d  from the  o l fac tory  bulb. At tenua-  
t ion and abol i t ion of test  responses regular ly  occurred, 
whe ther  the  first  or condi t ioning s t imulus  was preoptic or 
amygdalo id  (Figure 4). 

Homo-  and contra la tera l  sciatic s t imula t ion  did not  
evoke a regular  ac t iv i ty  in the  preopt ic  area;  occasionally 
a long- la tency (20-25 msec) surface-negat ive  somet imes 
biphasic wave  could be detected (Figure 5). Cont rary  to 
the  above findings, no interact ions  occurred between 
these potent ia ls  and responses genera ted  by amygda la  or 
by  olfactory bulb st imulat ion.  Complete  cancel lat ion of 
nega t ive  waves  resulted when the  amygdala -preopt ic  
evoked ac t iv i ty  was preceded by  low-frequency s t imula-  
t ion (50 c/sec, 3 sec duration) of the  mesencephal ic  reticu- 
lar fo rmat ion  (Figure 6). 

These results  prove  tha t  amygdalo id  and olfactory bulb 
generated ac t i v i t y  converges upon the  anter ior  hypo-  
tha lamus  (i.e. preopt ic  area) and t h a t  condi t ioning poten-  
t ials regular ly  depress tes t  responses a t  specific inter-  
s t imulus  latencies. Convergence of different  sensory 
modal i t ies  upon single hypo tha lamic  cells have  been 
found in the  rat ,  and similar  occlusive effects of one sen- 
sory moda l i ty  upon ac t iv i ty  genera ted  by  another  one 
have  also been m e n t i o n e d t  Olfac tory  project ions to the 
preopt ic  area in our  s tudy  seemed to be media ted  direct ly  

Fig. 1. Responses evoked by stimulation of the amygdala in the rat. 
Evoked potentials recorded from a single track in the anterior 
hypothalamus (A 7.8 frontal plane) POA-preoptie region. Note 
turnover of response. Time (horizontal) 40 msec; amplitude (vertical) 

100/~V. Negativity upwards. 

Fig. 3. Interaction of evoked potentials in preoptic region evoked 
fronl olfactory bulb (lst stimulus) and amygdala (2nd stinmlus). 
(a) No interaction. (b) The conditioning stimulus is approximated 
to the test response until a critical interstinmlus distance of 120 msec 
is reached. Note blocking of negative wave of the test response. 

Time 40 msec; amplitude 50/~V. 

Fig. 2. Preoptic response to stimulation of homolateral olfactory 
bulb. Time 40 msec; amplitude 150 #V. 9 B. A. CROSS and J. D. GREEN, J. Physiol. 148, 554 (1959). 
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(shor t - la tency potent ia ls)  a fact  t h a t  agrees wi th  previous  
ana tomica l  da t a  ~0. 

A s t r iking fact  was the  f inding t h a t  s t imula t ion  of cen- 
t ra l  s t ruc tures  (amygdala ,  preopt ic  area) genera ted  con- 
spicuous po ten t ia l s  in the  homola te ra l  o l factory  bulb,  and,  
moreover ,  t h a t  these  responses  in te rac ted  be tween  t h e m  
in an analogous way  as the  preopt ic  po ten t i a l s  did. A 
similar  occlusive p h e n o m e n u m  has been observed to  occur 
in amph ib i an  o l fac tory  bulbs be tween  evoked responses  
genera ted  by  s t imula t ion  of anter ior  d iencepha lon  and  
ol fac tory  nerve  11. Ef fe ren t  fibres to  the  bulbs  t h a t  prob-  
ab ly  convey  th is  ac t iv i ty  have been descr ibed ana tomi-  
cally by  CAJAL 12 and o thers  ~8,1~ as runn ing  cent r i fugal ly  
t h rough  the  la teral  o l factory  t ract .  Effec t ive  in te rac t ions  
(negative wave depressions,  occlusions) appear  to take  
place a t  preopt ic  level only  be tween  shor t - l a t ency  po ten-  
t ials  genera ted  by  amygda la  and ol factory  bulb  s t imula-  
tion, since per iphera l  long- la tency  responses evoked by  
sciatic s t imuli  did no t  in t e rac t  wi th  e i ther  of them.  

The long effective in te r s t imulus  per iod (up to 200 msec) 
t h a t  separa tes  condi t ioning and t es t  responses  favours  the  

view t h a t  the  depress ion or blocking of the  second re- 
sponse is no t  mere ly  the  resul t  of an occlusion effect  due 
to  the  normal  re f rac tory  per iod of the  involved s t ructures ,  
b u t  r a t h e r  t h a t  an act ive inh ib i to ry  process is opera t ive  
in the  a t t e n u a t i o n  or cancel la t ion of the  t e s t  responses.  A 
similar mechan i sm has  been  suggested as p lay ing  a major  
role in the  blocking of amygda lo id  po ten t ia l s  evoked f rom 
preopt ic  and neocort ical  areas ~ and  of cort ical  ac t iv i ty  
elicited f rom lemniscal  and  ext ra lemnisca l  sys t ems  l~-~s. 

Fig. 4. Interaction of evoked potentials in olfactory bull: evoked 
from amygdala (1st stimulus). (a) No interaction. (b) Complete 
blocking of the second response. Time 40 reset; amplitude 100 #V. 

Fig. 5. Long-latency potential registered in preoptic area by contra- 
lateral sciatic stimulation. Ten superimposed traces. Negativity up- 

wards. Time 50 msee; amplitude 100 #V. 

Fig. 6. (a) Evoked response to amygdala stimulation registered in 
preoptie region. (b) Blocking of negative waves 2 sec after low fre- 
quency (50 sec; 3 sec) stimulation of reticular formation. Time 

50 msec; amplitude 100/zV. 

Rdsumd. Des in te rac t ions  de type  occlusif on t  6t6 ob- 
serv6es au niveau de la r6gion pr60pt ique en t re  des po- 
tent iels  d 'or igine amygda l i enne  et  olfactive (bulbe), e t  au 
niveau du bulbe olfactif,  en t re  des r6ponses 6voqu6es par  
s t imula t ion  pr~opt ique  et  amygdal ienne .  Les r6sul ta ts  
sugg~ient  l ' exis tence de connexions  directes  en t re  le bulbe 
olfactif  et  la r6gion p r f o p t i q u e ;  il exis tera i t  aussi des 
pro jec t ions  centra les  eff6rentes aux  bulbes  olfactifs chez 
le rat.  
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