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Circannuale  Per iod ik  bei  G r a s m i i c k e n  ( S y l v i a )  1 

Bei V6geln konnte  eine endogenc Jahresper iod ik  bisher  
nur  fiir zwei Laubs~ingerarten der  Ga t t ung  Phyl loscopus  
und  zwar  fiir drei  Vorg£nge - Mauser, Zugak t i v i t £ t  und  
jahreszei t l iche K6rpergewichts / inderungen - nachgewie-  
sen werden ; fiir eine Re ihe  wei terer  Ar ten  und fiir wei tere  
Prozesse bes tehen ledigl ich Hinweise  auf  eine solche 
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Circannuale Periodik der Hodenl~inge, der Nachttmruhe, der K~rper- 
gewichts/inderungen und der Klein- und Grossgefiedermauser (KM, 
GM) einer Sylvia borin im LD 10 : 14. ~ Zeitpunkt, an dem der Vogel 
(geschliipft am 29. Mai 1968) in konstante Bedingungen 8ber- 
gefiihrt wurde. WZ, Wegzug; HZ, Heimzug; PJM, postjuvenile 
Mauser; PRNM, praenuptiale Mauser; PONM, postnuptiale Mauser. 
0bere Bildhfilfte: Prozesse im 1. Jahr, untere Bildh/ilfte: Prozesse 
im 2. Jahr. Die Hodenl/inge wurde in 1 bis 2monatigen Abst/inden 
durch Laparotomie bestimmt. Die Periodenl/inge der einzelnen 
Vorg/inge betrug 8-12 Monate, die des Gonadenzyklus 10 Monate. 

Per iodik  (LYbersicht~). I m  R a h m e n  des Grasmficken- 
p rog ramms  unseres Ins t i tu tsS,  4 konnten  wi t  1. eine cir- 
cannuale  Per iod ik  bei zwei wei te ren  Ar ten  fests tel len:  
bei  Sylvia borin, e inem ausgeprAgtcn Zugvogel  (Wcit-  
s treckenzieher,  Figur) ,  und bei S. atricapilla, e inem 
weniger  ausgeprfigten Zugvogel  0Vlittelstreckenzieher). 
Die Mehrzahl  von je  40 gr6sstentei ls  handaufgezogenen  
Gar ten-  und MSnchsgrasmticken zeigte fiber (bisher) 
2 J a h r e  eine endogene Jahresper iod ik  der  Mauser,  der  
Zugunruhe  Und der K6rpergewichts [ tnderungen in 3 ver-  
schiedenen kons tan ten  Bed ingungen  (t[igliches Licht -  
Dunkel-Verh~iltnis = LD:  10: 14, 12:12 und 16: 8, jeweils  
450 : 0, 01 L u x ;  Tempera tu r  20 =t= 1,5 °C; N~theres siehe 4). 
2. W i r  fanden bei be iden Ar ten  ausserdem eine circan- 
nuale  Per iod ik  der GonadengrSsse:  Hodenzyk lus  (Figu'r) 
und Ovarzyk lus  waren  bei mehr  als 15 daraufh in  unter -  
suchten  VSgeln auch unter  kons tan ten  Bed ingungen  zu 
beobachten.  Bisher  gab es unseres Wissens  ledigl ich 
m e h r  oder  weniger  gute  Hinweise  auf  eine c i rcannuale  
Per iod ik  des Gonadenzyklus  8-9. 3. Da  unsere  handauf -  
gezogenen VersuchsvSgel  spAtestens v o m  60. Lebens t ag  
ab un te r  kons tan ten  ]3edingungen lebten,  muss  ihre 
c i rcannuale  Per iod ik  angeboren sein. Unsere  Ergebnisse  
sprechen dafiir, dass bei  Zugv6geln wie den beiden hier  
un te r such ten  Ar ten  zumindes t  viele  jahresper iodische  
Prozesse einschliesslich des Gonadenzyklus  pr im~r  durch  
eine c i rcannuale  Per iod ik  gesteuert  werden.  

Summary. I n  Sylvia borin and S. atricapilla, c i rcannual  
r h y t h m i c i t y  was found in moult ,  m i g r a t o r y  restlessness 
and in changes of body  weight  and gonad  size under  
cons tan t  photoper iod ic  condit ions.  

P. BERTHOLD, E. GWINNER 
und H. KLEIN 

Max-t~lanck-Institut [i~r Verhaltensphysiologie, 
Vogelwarte Radol]zell, D-776I Schloss M6ggingen, und 
Abteilung Ascho/[, D-813l Erling-Andechs (Deutschland), 
8. Ohtober 1970. 

z 2. Mitteilung aus dem Grasm(ickenprogramm des Instituts. 
E. GWINNER, in Biochronometrie (Ed. M. MENAKER; Natn. Acad. 
Sci., Washington 1970), im Druck. 

a Vogelwartc 24, 320 (1968). 
a p. BERTHOLD, E. GWINNER und H. KLEIN, Vogelwarte 25, 297 

(197o). 
5 A. J. MARSHALL und D. L. SERVENTV, Nature, Lond. 78,l, 1704 

(1959). 
8 j .  BENOIT, Yale J. biol. Med. 34, 97 (1961). 
7 F. W. MERKEL, Proc. XlIIth. Int. Orn. Congr. Ithaca 950 (1963). 
B B. LOYTS~ Nature, Lond. 207, 523 (1964). 
9 R.G. SCHWAB, in Biockronometrie (Ed. M. MENAKER; Natn. Acad. 

Sci,. Washington 1970), im Druck. 

Pres ynapt i c  Depo lar i za t ion  of Olfactory Afferent  Fibers  in Cat P r e p y r i f o r m  Cortex  

Ascending  specific sensory p a t h w a y s  are known to  be 
under  m o d u l a t o r y  control  f rom bra in  s tem loci, cor t ical  
regions and per iphera l  nerves.  Inh ib i to ry  influences,  
responsible  for the  nega t ive  sign of this feed-back loop. 
seem to  belong main ly  to the  pre -synapt ic  t ype  a t  the  
dorsal  co lumn nuclei  x, t r igemina l  complex  2 and la tera l  

geniculate".  A l though  reciprocal,  dendrodendr i t i c  inhibi-  
t o ry  synapses h a v e  been  suggested to opera te  be tween  
mi t ra l  and granule  cells in the  o l fac tory  bulb (OB), no 
repor ts  are ava i lab le  on mechanisms  of inpu t  control  a t  
the  level  of th i rd  order  neurons  in ~he af ferent  o l fac tory  
pa thway .  The  present  exper iments  were designed to 
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explore  the  poss ib i l i ty  t h a t  p re - synap t i c  depolar iz ing  
p h e n o m e n a  could be opera t ive  a t  t h e  p r e p y r i f o r m  cor t ex  
(PPz) of the  cat .  

Mater ia l  and  methods. In  N e m b u t a l i z e d  animals ,  elec- 
t r ica l  s t imula t ion  of b o t k  OBs and  of t he  r igh t  PPz 
cor t ex  was  m a d e  t h r o u g h  b ipolar  semi-microe lec t rodes  
(10-20 lzm t ip  d i ame te r ;  0.5 m m  t ip  separa t ion)  ; evoked  
responses  were recorded  f rom the  left  PPz cor tex  b y  
m e a n s  of me ta l  microe lec t rodes  (0.5-1 ~m t ip  d i ame te r ;  
100-250 K o h m  resistance) .  The left  la teral  o l fac tory  t r a c t  

(LOT) was  exposed  fol lowing eye enuc lea t ion  and  r e mo v a l  
of t he  media l  o rb i t  wall ;  f iber  exc i tab i l i ty  was  t e s t ed  w i t h  
WALL'S 4 technique .  

Resul ts  and  discussion. A m p l i t u d e  and  area  surface of 
t he  negat ive ,  p o s t - s y n a p t i c  c o m p o n e n t  of t he  field po ten-  
t ials  evoked  in t he  left  P P I  co r t ex  b y  OB s t imula t ion  
were cons i s t en t ly  reduced  b y  single and  r epe t i t i ve  (4-5 
pulses;  300 cycles/see) cond i t ion ing  s t imul i  to  b o t h  the  
con t ra l a t e ra l  OB and  PPz  cor tex  (Figure 1 A). In  add i t ion  
the  faster ,  pos i t ive  p re - synap t i c  wave  was  also depressed,  
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Fig. 1. Amplitude variations in a prepyriform field potential evoked 
by single shock stimulation (8.5 V, 0.7 msec, 1/sec) to the ipsi- 
lateral OB, to different experimental procedures. Positive (pre- 
synaptic) and negative (post-synaptic) conlponents are represented 
by filled and open circles, respectively. In A, amplitude of test 
response is plotted on the ordinate against different intervals after 
repetitive conditioning stimulation to the contralateral OB (300 C/see, 
4 pulses, 8 V). B shows percent amplitude of test responses relative 
to intensity of conditioning pulses. C, same as B, only relative to 
number of priming stimuli. In D, time course of disinhibition in a 
prepyriform test response, following an i.p. injection of Picrotoxin 
(1.5 mg/kg). The PPz potential evoked by ipsilateral OB stimulation 
was originally depressed to 24% of its control value by conditioning 
stimuli to the opposite bulb; conditioning-test stimulus interval 
was maintained constant at 47 msec. Abscissa: time in rain after 
injection. 
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Fig. 2. Effects of single and tetanic conditioning stimuli 
to left OB on a right prepyriform test response evoked by 
ipsilateral OB stimulation (12 V, 1 msec, 1 c/see). Upper 
row, left: control test response. Upper row, right: single 
shock conditioning stimulus applied to the left O)3 (10 V, 
0.6 msec); inhibitory effect on test responses. Lower row, 
left and right: test responses 8 and 24see, respectively, 
following end of a conditioning tetanic stimulus (100 c/sec, 
8 V, 4 sec duration) to the right OB. Graph shows time- 
course of inhibition when conditioning stimulus is tetanic; 
zero time on the abscissa corresponds to end of tetanus. 
Inset: C and T, conditioning and test electrodes; R, 
recording site. Calibrations: beam duration is 200msec; 
in B, the first potential is 0.7 mV high. 
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w h i c h  can  be  i n t e r p r e t e d  as a s ign of t e r m i n a l  depola r iza -  
t i on  5,e. T h e  degree  of n e g a t i v e  w a v e  i n h i b i t i o n  was expo-  
n e n t i a l l y  r e l a t ed  to  b o t h  t h e  i n t e n s i t y  a n d  n u m b e r  of 
c o n d i t i o n i n g  pulses  (F igure  1 B  a n d  C). L a t e n c y  of onse t  
was  10-15 msec,  p e a k  30-60 msec,  dec l in ing  p h a s e  70 to  
100 msec,  a n d  t o t a l  d u r a t i o n  a p p r o x i m a t e l y  150 msee.  
Rec ip roca l  effects  were  also disclosed, i.e., r i g h t  PPx 
t e s t  r e sponses  could b e  b l ocked  b y  c o n t r a l a t e r a l  0 ]3  
c o n d i t i o n i n g  vol leys  a n d  v ice -ve r sa  (F igure  2 A  a n d  B). 
I n h i b i t i o n  l a s t ed  severa l  seconds  w h e n  c o n d i t i o n i n g  
s t imu l i  were  app l i ed  as s h o r t  t e t a n i  (100 cycles /sec;  
2 -3  sec d u r a t i o n )  (Figure  2C a n d  D). M e c h a n i s m s  of 
p r i m a r y  a f f e ren t  d e p o l a r i z a t i o n  (PAD) h a v e  been  he ld  
r e spons ib le  for  such  p ro longed  depres s ionL  p r e s u m a b l y  
b y  i n d u c i n g  i n h i b i t o r y  effects  of t h e  p r e - s y n a p t i c  type .  

A n t i d r o m i c  p o t e n t i a l s  e l ic i ted in  t h e  L O T  b u n d l e  b y  
s t i m u l a t i o n  of ips i l a te ra l  PPz  co r t ex  were  increased  in  
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a 1 0 - 4 0 %  p r o p o r t i o n  w h e n  s ingle  or  r e p e t i t i v e  con-  
d i t i o n i n g  pulses  were  de l ive red  to  t h e  c o n t r a l a t e r a l  O B  
or  PP1 co r t ex  (F igure  3A, B, C a n d  D), t h u s  r evea l ing  
a n  inc reased  e x c i t a b i l i t y  in  t h e  L O T  p r e t e r m i n a l s .  T h e  
neurophys io log ica l  d a t a  were s u p p o r t e d  b y  p h a r m a -  
cological  s tud ies  : i n h i b i t o r y  effects  of c o n d i t i o n i n g  vol leys  
on  PP1 t e s t  r e sponses  were  cance l led  fol lowing a n  i.p. 
i n j ec t ion  of 1.5 m g / k g  of P i c r o t o x i n  (Figure  3E,  F a n d  G). 
These  resul t s  sugges t  t h a t  P A D  of L O T  p r e - t e r m i n a l  
axons ,  gene ra t ed  b y  c o n d i t i o n i n g  s t imu l i  to  t h e  oppos i t e  
O B  a n d  PPx cor tex,  was  m a i n l y  respons ib le  for  t h e  
depress ion  of t e s t  p o t e n t i a l s ;  t h e y  do  n o t  preclude,  how- 
ever,  t h a t  a direct ,  p o s t  s y n a p t i c  i n h i b i t o r y  a c t i v i t y  of 
t h e  R e n s h a w  t y p e  could m e d i a t e  in  t h e  b lock ing  of t h e  
f ield po ten t i a l s ,  s ince P A D  is on ly  a n  i nd i r ec t  ev idence  
of p r e - s y n a p t i c  inh ib i t ion .  Resu l t s  w i th  P ic ro tox in ,  whigh 
is p r e s u m a b l y  inef fec t ive  in b l o c k i n g  p o s t - s y n a p t i e  inhi -  
b i t ion ,  a n d  t h e  t i m e  course of t h e  i nh ib i t i on ,  s imi la r  to  
t he  d u r a t i o n  of t h e  slow n e g a t i v e  P - t y p e  wave  evoked  
b y  PP1 c o n d i t i o n i n g  pulses (F igure  3H)  a re  in  f avor  of 
p r e - s y n a p t i c  depola r iz ing  ac t iv i ty .  I n  ou r  s tudies ,  how-  
ever ,  p o l a r i t y  of t h i s  w a v e  was r eve r sed  in  r e l a t i o n  to  
s imi la r  pos i t ive  P -waves  recorded  f rom t h e  pons  surface  
a n d  t r i g e m i n a l  complex .  This  d i s c r e p a n c y  can  be  ex-  
p l a ined  b y  t h e  f ac t  t h a t  evoked  a c t i v i t y  was  r ecorded  
in  ou r  cases f rom t h e  deep soma  layer  of t h e  PPx region  
a n d  a b o u t  500 ~ m  med ia l  to  the  superf ic ia l  L O T  axons  s. 
Since f ield p o t e n t i a l s  a t  t h i s  p o i n t  are  m o s t l y  g e n e r a t e d  
b y  a s y s t e m  of core  conduc to r s  o r i e n t e d  in  a v e n t r a -  
l a t e r a l -do r somed ia l  d i r ec t ion  ( the genera l  l a y o u t  of t h e  
superf ic ia l  p y r a m i d a l  neu rons  be ing  n o r m a l  to  t h e  sur-  
face), t he  superf ic ia l  L O T  f ibers  would  ac t  as sources  
for  t he  deep,  m e d i a l  s inks ;  th i s  e x t r a c e l l u l a r  f low of 
c u r r e n t  shou ld  t h e n  be  recorded  as p o s i t i v i t y  f rom t h e  
surface  a n d  n e g a t i v i t y  f rom the  p y r a m i d a l  cell layer .  
A s imi l a r  d i spos i t ion  h a s  been  r e p o r t e d  in t h e  t r i g e m i n a l  
complex ,  a n d  as p red ic ted ,  phase  r eve r sa l  of t he  pos i t ive  
P - w a v e  recorded  f rom t h e  surface  t o o k  p lace  w i t h i n  t h e  
nuc leus  ~. 

Resumen. E1 efecto de e s t imulos  c o n d i c i o n a n t e s  sobre  
el po t enc i a l  evocado  del ~rea  p r e p i r i f o r m e  fud e s t u d i a d o  
en  gatos.  L a  e s t i m u l a e i 6 n  del  b u l b o  o l fa tor io  y de la  
cor teza  p rep i r i fo rme  c o n t r a l a t e r a l  p r o v o c a n  inh ib ic iones  
de l a rga  d u r a c i 6 n  ( >  de 100 mseg) ;  es tas  p e r t e n e c e n  al 
t i po  pres inApt ico  a j u z g a r  po r  la depo la r izac i6n  a f e r en t e  
p r i m a r i a  (DAP)  de los t e r m i n a l e s  ax6nicos  y los efectos  
des inh ib i to r io s  de la  p i c ro tox ina .  
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Fig. 3. A and C: antidromic compound action potentials recorded 
from the LOT in response to stimulation of ipsilateral prepyriform 
cortex. Stimulating voltage is 2.5 x threshold in A, and just above 
threshold in C. B and D: increase in antidromic direct response 
after single and repetitive conditioning stimuli to contralateral PP, 
cortex; C-T interval is 8 msee in B, 30 msec in D. E: prepyriform 
field-potential evoked by ipsilateral OB stimulation (7 V, 0.5 msec, 
1 c/see). F: same as E, but preceded by tetanic stimuli to contra- 
lateral PP1 cortex (11 V, 4 pulses, 300 c/sec). G :  same as F after 
35min of an i.p. injection of Picrotoxin (1.Smg/kg). H: focal 
biphasic potential followed by a slow, negative wave (SN) recorded 
in left PP1 cortex in response to contralateral PP, stimulation. 
Voltage calibration is 0.2 mV for the last 4 traces. 
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