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g e g e n i i b e r  d e n e n  d e r  M~innchen  s ind .  I n  d iese  M o n a t e  
f / t i l t  d ie  E m b r y o n a l e n t w i c k l u n g  u n d  die  G e b u r t  d e r  
J u n g e n .  E s  i s t  a n z u n e h m e n ,  d a b  die  W e i b c h e n  w ~ h r e n d  
d iese r  Ze i t  sowoh l  in fo lge  ih res  k 6 r p e r b e h i n d e r t e n  Zu-  
s t a n d e s  wie  a u c h  info lge  i h r e s  of t  au f f~ l t igen  gese l l igen  
B e i s a m m e n s e i n s  in  d e n  W o c h e n s t u b e n  grOBeren Ge-  
f a h r e n  a u s g e s e t z t  s i nd  als  d ie  M ~ n n c h e n ,  w o m i t  d ie  o b e n  
g e m a c h t e  F e s t s t e l l u n g  v o n d e r  h 6 h e r e n  Ve r lu s t z i f f e r  im 
w e i b l i c h e n  G e s c h l e c h t  se ine  E r k l i i r u n g  f i n d e n  wt i rde .  

M. EISENTRAUT 

Zoolog i sches  M u s e u m  Ber l in ,  d e n  28. F e b r u a r  1947. 

S u m m a r y  

(1) T h e  g r e a t e s t  age of Myot i s  myot is  h i t h e r t o  ascer-  
t a i n e d  b y  m e a n s  of t h e  m a r k i n g  m e t h o d ,  is 12 years .  

(2) T h e  a n n u a l  loss, o b s e r v e d  w i t h  s t r i k i n g  r e g u l a r i t y ,  
a m o u n t s  to  40 %. 

(3) I t  is r e m a r k a b l e  t h a t  in  t h e  f i r s t  y e a r s  of c o n t r o l  
t h e  n u m b e r  of losses of f ema le s  is f a r  h i g h e r  t h a n  t h a t  
of males .  Th i s  o b s e r v a t i o n  co inc ides  w i t h  t h e  a s c e r t a i n e d  
f a c t  t h a t  t h e  r e p o r t e d  n u m b e r  of f em a l e s  f o u n d  d e a d  is 
n e a r l y  d o u b l e  t h e  c o r r e s p o n d i n g  n u m b e r  of ma les .  

(4) A c c o r d i n g  to  t h e  n o t i f i c a t i o n s  of d e a d  a n i m a l s  f o u n d  
t h e  m o n t h s  m o s t  r i ch  losses a re  M a y  a n d  J u n e .  E v i d e n t l y  
t h e  f emales  a re  p a r t i c u l a r l y  e x p o s e d  t o  per i l  b y  t h e  
d e v e l o p m e n t  of  t h e  e m b r y o  w h i c h  t a k e s  p lace  a t  t h a t  
t ime ,  a n d  b y  t h e  b r e e d i n g  of t h e i r  y o u n g  ones.  

e v e n  s p e a k s  of f a n n i n g  m o v e m e n t s  ( fXchelnde Be-  
wegungen )  of  t h e  g i l l - f i l amen t s  in  t h e  Gobiiformes, t o  
w h i c h  f i le  a c t i o n  of  t he se  a d d u c t o r  musc l e s  s h o u l d  con-  
t r i b u t e .  A c c o r d i n g  t o  R i ~ s s  t h e  b l o o d  of  t h e  a r t e r i a  
b r a n c h i a l i s  s h o u l d  b e  p u s h e d  b y  t h e  h e a r t - p o w e r  o n l y  
as  f a r  as  t h e  b r a n c h e s  of  t h e  f i l a m e n t s .  B y  a success ive  
c o n t r a c t i o n  a n d  r e l a x a t i o n  of  t h e  a d d u c t o r  musc l e s  t h e  
a f f e r e n t  vesse ls  for  t h e  f i l a m e n t s  s h o u l d  be  c losed a n d  
o p e n e d  a l t e r n a t e l y ,  w h i c h  w o u l d  cause  t h e  c u r r e n t  of t h e  
b l o o d  t h r o u g h  t h e  f i l a m e n t s .  I t  is e v i d e n t ,  t h a t  t h e s e  
a u t h o r s  s t a r t  f r o m  t h e  s u p p o s i t i o n ,  t h a t  t h e  a d d u c t o r  
musc l e s  h a v e  a r h y t h m i c a l  a c t i on ,  in  w h i c h  c o n t r a c t i o n  
a n d  r e l a x a t i o n  fo l low e a c h  o t h e r  c o n t i n u o u s l y .  

W h e n  we h a v e  a look  a t  t h e  f igures  of a h o r i z o n t a l  
s ec t ion  of t h e  b r a n c h i a l  r eg ion  in  a Te leos t  in  t h e  dif-  
f e r e n t  t e x t b o o k s  of zoology a n d  c o m p a r a t i v e  a n a t o m y  
(GEGENBAUR 1, p. 226;  BOAS ~, p. 511;  HERTWlG 3, 
p. 526;  CLAUS-GROBBEN-K/dHN 4, p .  919;  NEAL a n d  
RAND 5, p .  247;  PARKER a n d  HASWELL e, p.  86) we  
a l w a y s  see a wide  a p e r t u r e  b e t w e e n  t h e  f i l a m e n t - t i p s  
of t h e  p o s t e r i o r  h e m i b r a n c h i a  of one  gill a n d  t h e  a n t e r i o r  
one  of i t s  i m m e d i a t e  successor  in  t h e  s c h e m e s  (fig. 1 a). 
As  ea r ly  as 1932 WOSKOBOINIKOFF 7 c o n c l u d e d  t h a t  
in  l iv ing  Te leos te i  t h e  f i l a m e n t s  of two  success ive  
b r a n c h i a l  a r ches  s h u t  off t h e  sl i ts  b e t w e e n  the se  a rches .  
On ly  in  t h i s  w a y  t h e r e  is a m a x i m u m  of c o n t a c t  b e t w e e n  
t h e  r e s p i r a t o r y  w a t e r  a n d  t h e  b lood  in  t h e  lamell~e; t h e  
r e s p i r a t o r y  w a t e r  is n o w  forced  to  pass  on ly  t h r o u g h  
t h e  smal l  s l i ts  b e t w e e n  t h e  lamel lm (fig. l b ) .  I f  t h e r e  

T h e  m e c h a n i s m  of m o v e m e n t  
of the  g i l l - f i l a m e n t s  in  T e l e o s t e i  

O u r  k n o w l e d g e  of t h e  s t r u c t u r e  of  t h e  gills a n d  of t h e  
way ,  in  w h i c h  t h e  g i l l - e l emen t s  f u n c t i o n  in  Te leos te i ,  is 
m o s t l y  of o lde r  d a t e  a n d  h a s  n o t  y e t  b e e n  a d a p t e d  to  t h e  
r e s u l t s  of t h e  r e c e n t  p h y s i o l o g i c a l  i n v e s t i g a t i o n s  of t h e  
r e s p i r a t i o n  of t h e s e  f ishes .  

I t  is  a w e l l - k n o w n  fac t ,  t h a t  e v e r y  g i l l -ba r  b e a r s  a 
d o u b l e  r ow  of f i l a m e n t s  (g i l l -p la tes  of t h e  f i r s t  o rder ) ,  
t h e  t w o  hemib ranch i ae .  T h e  f i l a m e n t s  of  b o t h  h e m i -  
branchia~ of  a gill  a l t e r n a t e  w i t h  e a c h  o t h e r .  E v e r y  f i la-  
m e n t  i s t  s u p p o r t e d  b y  a p iece  of  ske l e ton ,  t h e  gi l l -rod,  
w h i c h  is c o n n e c t e d  w i t h  t h e  v i sce ra l  a r ch .  T h e  f i l a m e n t s  
a re  m o v a b l e  t h r o u g h  t h e  a c t i o n  of  s m a l l  m us c l e s  in  t h e  
sense  of  a n  a d d u c t i o n  of t h e  f i l a m e n t - t i p s  of t h e  t w o  
hemib ranch i ae ,  w h i c h  b e l o n g  t o  one  gill. T h e  e x c h a n g e  
of  c a r b o n i c  ac id  a n d  of o x y g e n  t a k e s  p lace  in t h e  b lood-  
lacunae of t h e  t h i n  lamellae (g i l l -p la tes  of  t h e  s e c o n d  
order ) ,  w h i c h  a r e  p l a c e d  o n  b o t h  s ides  of  t h e  f i l a m e n t s ,  
n e a r l y  p e r p e n d i c u l a r  to  t h e  sur face .  

T h e  s m a l l  musc les ,  w h i c h  m o v e  t h e  f i l a m e n t s ,  a re  
d e s c r i b e d  as  a d d u c t o r  musc les .  T h e y  r ea l ly  a c t  as  a d -  
d u c t i n g  p o w e r s  for  t h e  f i l a m e n t - t i p s  of t h e  t w o  h e m i -  
b ranch iae  of a gill. S e v e r a l  a u t h o r s  (R1Ess ~, WOSKO- 
BOINIKOFF z, ELFRIEDE SCHOTTLE 3) a s c r i b e  to  t h e s e  
a d d u c t i o n  m o v e m e n t s  of t h e  f i l a m e n t - r o w s  of  a gill  a 
s ign i f i cance  for  t h e  r e n e w a l  of t h e  w a t e r  d u r i n g  b r e a t h i n g  
a n d  for  t h e  p r o p u l s i o n  of t h e  b lood  t h r o u g h  t h e  vesse ls  
of t h e  g i l l - f i l amen t s .  ELFRIEDtZ SCHOTTLE a (1932, p.10) 

1 A. RtEss, Der Bau der Kiemenbl/itter bei den Knochenfisehen. 
Arch. Naturgeseh., 47. Jg., 1 (1881). 

2 M.W. WosxoBOJNIKOFF, Apparat der Kiemenatmung der 
Fische. Zool. Jb., Abt. Anat. Ontog. aa (193o~). 

a SCHdTTLE, Et.FRXEDE, Morphologie und Physiologie der At- 
mung bei Wasser-, Schlamm- und landlebenden Gobii/ormes. Z. 
wiss. Zool. 140 (1932). 

i .e .  

a, 

~: .g. 

b 

Fig. I. Schematic diagram of a horizontal section of the head of 
an osseous fish. a Wrong reproduction of the position of the filaments 
during quiet respiration (after BoAs, 1922), b Correct reproduction 

of the position of the filaments during quiet respiration. 
g.a. gill-arch. ]. filamcnt with lamcllae, i.c. inspiratory ca~ity. 

¢. c. expiratory cavity. 

s h o u l d  b e  a wide  a p e r t u r e  b e t w e e n  t h e  f i l a m e n t - t i p s ,  
t h e  g r e a t e r  p a r t  of t h e  r e s p i r a t o r y  w a t e r  w o u l d  f low 
a w a y  w i t h o u t  h a v i n g  p a s s e d  t i le  Iamellae. U n d e r  t h e s e  
c o n d i t i o n s  t h e  d i f f e rence  in  q u a n t i t y  of o x y g e n  of t h e  
w a t e r  be fo re  a n d  a f t e r  p a s s i n g  t h e  gills ( the  u t i l i z a t i o n  
of t h e  oxygen)  s h o u l d  b e  low. O n  t h e  c o n t r a r y  VAN DAM s 

1 C. GEGENBAUR, Vergleichende Anatomie der Wirbeltiere mit 
Ber(ieksichtigung der Wirbellosen, ~. Bd., 1901. 

2 j . E .  BOAS, Lehrbuch tier Zoologie, 9. Auflage, 1922. 
3 R. HERTWIG, Lehrbueh der Zoologie, 15. Auflage, 1931. 
4 CLAUS, GROBBEN und KOHN, Lehrbuch der Zoologic, 10. AuG 

lage, 1932. 
5 H, V. NEAL and H. W. RAND, Chordate Anatomy, 1939. 
6 PARKER and HASWELL, ATextbook of Zoology,6th 6dition, 1943. 
7 M. W. WOSKOBOINIKOFF, Apparat der Kiemenatmung der 

Fische. Zool, Jb., Abt. Anat. Ontog. aa (19321. 
8 L. v. DAM, On the utilisation of oxygen and regulation of 

breathing in some aquatic animals. Diss., Groningen 1938. 
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found in the  eel and  the  t r ou t  a u t i l i za t ion  of 8 0 % ;  and  
accord ing  to HAZELHOFF 1 th is  va lue  a m o u n t s  to  an  
ave rage  of 62 % in some  o the r  Tcleostei .  W i t h o u t  know-  
ing WOSKOBOII~KOFF'S publ ica t ion ,  VAN DA~t 2 conc luded  
in t he  same w a y  f rom the  va lue  of t he  u t i l iza t ion  of t he  
oxygen,  t h a t  t he  wall  s epa ra t ing  the  in sp i r a to ry  and  the  
ex p i r a t o ry  c a v i t y  m u s t  be a wall  w i t h o u t  big slits. 

I n  pe r fec t  a g r e e m e n t  w i th  these  conclus ions  are  t he  
resul ts  of  e x p e r i m e n t s  on T i n c a  t i n c a ,  car r ied  o u t  b y  
Mrs HOFDIJK-ENKLAAR (Zoological  L a b o r a t o r y  of t h e  
U n i v e r s i t y  of Gron ingen ;  no t  publ ished) .  B y  looking 
under  t he  g i l l -cover  in the  phase  of exp i ra t ion  i t  is 
possible to wa t ch  the  posi t ion of the  f i l ament - t ips .  
Mrs HOFDIJK-ENKLAAR found,  t h a t  in th is  phase  of 
the  resp i ra t ion  the  f i l amen t - t ips  of one h e m i b r a n c h i a  
and  those  of  t he  success ive  one  of  a fol lowing branch ia l  
a rch  lean aga ins t  each  o ther .  As in t h e  i n s p i r a t o r y  
phase the  g i l l -cover  lies close to  t he  body,  it  is no t  possi- 
ble to  observe  the  f i l aments  dur ing  this  phase  of brea-  
thing. I t  was necessary  to m a k e  a smal l  c i rcular  open ing  
in t he  g i l l -cover  in o rder  to  observe  the  f i l amen t - t ips  
dur ing  b o t h  phases  of b rea th ing .  A bi t  of t r a n s p a r e n t  
cel luloid was inse r ted  in the  l i t t le  c i rcu lar  hole  to  
p reven t ,  t h a t  t h e  pressure  re la t ions  in t h e  e x p i r a t o r y  
c a v i t y  should  change .  Mrs HOFDIJK-ENKLAAR could  
observe  t h a t  in qu ie t  resp i ra t ion  the  f i l ament - t ips  of 
one h e m i b r a n c h i a  and  those  of the  successive one of 
the  n e x t  gill t ouch  each o the r  dur ing  insp i ra t ion  as 
well as dur ing  expi ra t ion .  

I t  was also not iced,  t h a t  in a p p a r e n t l y  c lean wa te r  a 
n o r m a l l y  b r e a t h i n g  fish opens  t h e  gi l l -clefts  a t  r egu la r  
in te rva ls ,  e .g.  8 t imes  to 50 b rea th ing  m o v e m e n t s .  I t  
makes  so-cal led cough ing  m o v e m e n t s .  I f  smal l  f r agmen t s  
of de f i l emen t  (small  f i l aments  of f i l ter ing paper ,  a large 
q u a n t i t y  of de t r i tus ,  etc.) are  added  to t he  water ,  these  
coughing  m o v e m e n t s  become  more  f requen t .  I n  his 
inves t iga t ions  concern ing  the  resp i ra t ion  of t he  Teleos te i  
KulPErt~ obse rved  these  a b n o r m a l  r e sp i r a to ry  m o v e -  
ments  wh ich  he  r igh t ly  i n t e rp re t ed  as cough ing  move -  
ments .  I n  his de ta i l ed  s t u d y  (1907) he accu ra t e ly  
describes t he  sequence  of open ing  and  closing of m o u t h  
and  g i l l -cover  dur ing  the  cough ing  m o v e m e n t s .  

Mrs HOFOIJK-ENKLAAR could  obse rve  t h r o u g h  the  
cel luloid  w i n d o w  of t he  gil l-cover,  t h a t  du r ing  the  
cough ing  m o v e m e n t s  t h e  gi l l -clefts  open for a m o m e n t  
by  the  a d d u c t i o n  of  t h e  f i la rnent - t ips  of t h e  hemi-  
branchim be longing  to one gill. I n sp i r ed  par t ic les  are  
coughed  ou t  e i the r  in a fo rward  or  in a backward  
direct ion.  I n  b o t h  cases a s t rong  cu r r en t  of w a t e r  is 
produced,  which  c leans  the  gills. The  f i laments ,  b r idg ing  
the gill-clefts,  pa r t  f rom each  other .  

I n  t h e  s a m e  w a y  mechan ica l  s t i m u l a t i o n  of  t he  
mucous  m e m b r a n e  of  t h e  i n sp i r a to ry  c a v i t y  as well  as 
of t h e  e x p i r a t o r y  one  causes  t he  open ing  of t he  gill- 
clefts. 

A f t e rwa rds  I found,  t h a t  e x a c t l y  t he  s a m e  adduc t ion -  
m o v e m e n t s  could  be cal led for th  in s t i m u l a t i n g  the  
f i l aments  of a f resh ly  d e c a p i t a t e d  fish w i t h  an  e lectr ic  
cur rent .  I n  such  a t e s t -ob j ec t  the  pos i t ion  of t he  fila- 
ments  is s t i l l  t h e  s a m e  as in t h e  l iv ing  an imal .  I t  was  

1 E.H. HAZELHOFF, l~ber die Ausniitzung des Sauerstoffs bei ver- 
schiedenen Wassertieren. Z. vergl. Physiol. ee, Z. Heft (1938). 

L. v. DA~t, On the utilisation of oxygen and regulation of 
breathing in some aquatic animals. Diss., Groningen 1938. 

3 T. KUIPER, Sul mecanismo respiratorio dei pesci ossei. Rend. 
d. R. Ace. dei Lintel, I. sem., Serie 5a, 15, fasc. 7. 0 (1906); Sur le 
mdchanisme respiratoire des poissons osseux. Arch. ital. de Biol. 45, 
fasc. 3 (1906); Untersuchungen fiber die Atmung der Teleostier. Arch. 
ges. Physiol. 117 (1907). 

even  possible  to  s t u d y  the  m o v e m e n t s  of the  f i l aments  
in a t r ansve r se ly  cu t  gill. I n  this  m a n n e r  a b e t t e r  ins igh t  
cou ld  be  o b t a i n e d  in these  m o v e m e n t s .  As soon as we 
b r ing  a j u s t  d e c a p i t a t e d  fish in  a f ixa t ion- l iqu id ,  t he  
wide clef ts  be tween  the  success ive  gills appear .  I t  is 
ev iden t ,  t h a t  t he  f igures in t he  d i f fe ren t  t e x t b o o k s  are  
de r ived  f rom dead and  f ixed mater ia l .  I n  t he  l iv ing  
a n d  n o r m a l l y  b r e a t h i n g  an ima l  the  gil l-clefts  are  b r idged  
b y  the  f i l amen t s  (fig. 2). 

f. 

~ g.  b. 

Fig. 2. Schematic diagram of the position of the filaments and the 
lamell0e in the living animal showing the blood-circulation in the 

filament, 
[. filament, lain, lamella, g.b. gill-bar, a. br. arteria branchialis. 

a. ebr. arteria epibranchialis. 

As we s t u d y  t h e  cough ing  m o v e m e n t s  in t he  a b o v e  
m e n t i o n e d  way,  i t  appears ,  t h a t  t h e  open ing  of t h e  
gil l-clefts  dur ing  these  m o v e m e n t s  occurs  ac t ive ly ,  t h a t  
is to  say  by  the  ac t ion  of the  a d d u c t o r  muscles.  W e  
f o u n d  two  types  of a d d u c t o r  muscles  (fig. 3 and  4). 
The  muscles  of  the  two  types  ac t  in a d i f fe ren t  way.  
A musc le  of t he  f irs t  type ,  as i t  is f ound  e.g.  in E s o x  

l u c i u s  m o v e s  t h e  hole  f i l ament .  The  f i l a m e n t  p ivo t s  
in t he  syndesmosis  be tween  gi l l - rod and  gi l l -bar  (fig. 3). 

I ~ ' / ,  • II;.zgl, c-r..ttg . 

/;// 
a b 

Fig. 3. Schematic diagram of a section through two successive gills 
with adductor muscles of the first type: a during quiet respiration; 

b during the coughing movements. 
g. b. giU-bar, g. r. gill-rod, s. syndesmosis between gill-rod and gill-bar. 
tr. lig. transverse ligament between the bases of the gill-rods. L lig. 
longitudinal ligament, a. br. arteria branchialis, a. ebr. arteria epi- 
branchialis, add. m. adductor muscle, abd. m. so-called abductor 

muscle. 

A muscle  of the  second t y p e  however ,  as i t  is m e t  w i t h  
in  T i n c a  ~ inca  e . g . ,  on ly  s t r a igh tens  t he  s l ight ly  c u r v e d  
endings  of t he  f i l amen t s  (fig. 4). I n  b o t h  cases h o w e v e r  
t h e  f i l amen t - t i p s  of t h e  t w o  hemibranch i re  of a gill 
a p p r o a c h  each  other ,  and  the  gil l-clefts  open.  T h e  
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f i l a m e n t s  a r e  b r o u g h t  b a c k  a g a i n  in  t h e i r  o r i g ina l  
p o s i t i o n  b y  e las t ic  powers  w h i c h  a r e  e v o k e d  b y  t h e  
a d d u c t i o n - m o v e m e n t .  

I t  is n o t  p r o b a b l e  t h a t  t h e  t h i n  s h e e t  of musc le -  
f ibe r s  a t  t h e  b a s e  of  t h e  ora l  h e m i b r a n c h i a  of  e v e r y  gill, 
t h e  so-ca l led  a b d u c t o r  m u s c l e  w h i c h  is o n l y  p r e s e n t  in  a 
n u m b e r  of f ishes ,  a c t s  as  a n  a b d u c t i n g  p o w e r  a n d  
s h o u l d  he lp  t o  b r i n g  t h e  f i l a m e n t s  b a c k  a g a i n  in  t h e i r  
n o r m a l  pos i t i on .  T h e  f u n c t i o n  of t h e s e  " a b d u c t o r  
m u s c l e s "  m u s t  b e  a n o t h e r  one.  

a b 
Fig. 4. Schematic diagram of a section through two successive gills 
with adductor muscles of the second type; a during quiet respir- 
ation; b during the coughing movements. Indications as in fig. 3. 

So i t  is s e t t l e d  f r o m  t h e  a b o v e  m e n t i o n e d  o b s e r v a t i o n s  
t h a t  t h e  a d d u c t o r  musc l e s  o n l y  h a v e  a s i gn i f i c ance  for  
t h e  c l e a n i n g  of t h e  gills. T h e  a d d u c t i o n  m o v e m e n t s  a re  
of n o  i m p o r t a n c e  for  t h e  c i r c u l a t i o n  of  t h e  b l o o d  
(RIEss~),  n o r  for  t h e  r e n e w a l  of  t h e  r e s p i r a t o r y  w a t e r  
(WosKo~mmKO~V~,  EL~R~ED~ SC~6~ZL~a). 

J .  HUBI~RTttA BIJTEL a 

Zoologica l  I n s t i t u t e  of t h e  U n i v e r s i t y  of  G r o n i n g e n  
( the  N e t h e r l a n d s ) ,  J a n u a r y  7, 1947. 

Z u s a m m e n / a s s u n g  

Bei  r u h i g e r  A t m u n g  s i n d  die  K i e m e n s p a l t e n  d e r  
T e l e o s t i e r  s o w o h l  w ~ h r e n d  d e r  E i n -  wie  w X h r e n d  d e r  
A u s a t m u n g  d a d u r c h  versc t f lossen,  d a b  je  zwei  e i n a n d e r  
z u g e k e h r t e  F i l a m e n t r e i h e n  d e r  a n g r e n z e n d e n  K i e m e n  
s i ck  m i t  i h r e n  F i l a m e n t s p i t z e n  b e r t i k r e n .  N u r  d u r c h  
die g a n z  f e i n e n  S p a l t e n  z w i s c h e n  d e n  L a m e l l e n  d e r  
F i l a m e n t e  h i n d u r c h  k a n n  d a s  A t m u n g s w a s s e r  v o m  
E i n -  z u m  A u s a t m u n g s r a u m  s t r 6 m e n .  

Die  Z u s a m m e n z i e h u n g  d e r  A d d u k t o r m u s k e l n  b r i n g t  
d ie  S p i t z e n  d e r  F i l a m e n t e  zwe ie r  a u f  e i n e m  K i e m e n -  
b o g e n  s t e h e n d e n  F i l a m e n t r e i h e n  z u r  A d d u k t i o n ,  u n d  
z w a r  e n t w e d e r  d u r c h  die  D r e h u n g  des  g a n z e n  F i l a m e n t s  
o d e r  d u r c h  die S t r e c k u n g  se ines  f r e i en  TeiIes.  E i n -  u n d  
A u s a t m u n g s r a u m  s t e h e n  d a n n  d u r c h  b r e i t e  S p M t e n  m i t -  
e i n a n d e r  i n  V e r b i n d u n g .  

Diese  K o n t r a k t i o n  d e r  A d d u k t o r m u s k e l n  t r i t t  be i  
d e n  H u s t b e w e g u n g e n  auf ,  s o w o h l  b e i m  H u s t e n  n a c h  
v o r n e  wie  a u c h  b e i m  H u s t e n  n a c h  h i n t e n ,  Die  M u s k e l n  
h a b e n  also e ine  B e d e u t u n g  fiir  d ie  K i e m e n r e i n i g u n g  

1 A. RiEss, Der Bauder  Kiemenbl/itter bei den Knoehenfischen, 
Arch. Naturgesch., 47. Jg., I {1881), 

M. W. WOSKOSOImKO~, Apparat der Kiemenatmung der 
Fische. Zool. Jb., Abt. Anat. Ontog. ~ (193o~). 

a ELFRIEDE SCH6TTLE, Morphologie und Physiologic der At- 
mung bei wasser-, schlamm- und landlebenden Gobiiformes. Z. 
wiss. Zool. 140 (1932). 

¢ A detailed description of these investigations will appear in 
Arch. n6erland. Zool. 8 (1947). 

u n d  sp i e l en  w e d e r  be i  de r  13ewegung des  B l u t e s  d u r c h  
die Kiemengef~tf le  (RIEss ,  1881, VvrOSKOBOINIKOFF, 
1932) n o c h  be i  d e r  E r n e u e r u n g  des  A t m u n g s w a s s e r s  
(ELFRIEDE SCHOTTLE, 1932) e ine Rol le .  
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P R O  L A B O R A T O R I O  

A u  s u ] e t  d e  la  m e s u r e  d e s  m o d i f i c a t i o n s  
d e  l ' a d r 6 n a l i n o - s 6 c r 6 t i o n  

De n o m b r e u s e s  m 6 t h o d e s  o n t  6t6 d6cr i t e s  p o u r  me-  
su re r  les m o d i f i c a t i o n s  de  la  s6c r6 t ion  d ' a d r 6 n a l i n e .  
P a r m i  les t e c h n i q u e s  employ6es ,  celle de TOURNADE 
p r 6 s e n t e  l ' a v a n t a g e  de p e r m e t t r e ,  g r ace  k la  d 6 r i v a t i o n  de  
la c i r cu l a t i on  ve ineuse  s u r r 6 n a l e  d ' u n  Ch ien  d a n s  la  ve ine  
j u g u l a i r e d ' u n  c o n g 6 n b r e s u r r 6 n a l e c t o m i s 6 ,  u n e i n s c r i p t i o n  
c o n t i n u e  des  m o d i f i c a t i o n s  de  l ' a d r 6 n a l i n o - s 6 c r 6 t i o n ;  on  
en reg i s t r e ,  d a n s  ce b u t ,  la  p re s s ion  a r tg r ie l l e  de  l ' a n i m a l  
r e c e v e u r  a ins i  que  le v o l u m e  de  sa r a t e .  Ce t t e  m 6 t h o d e  
p r 6 s e n t e  c e p e n d a n t  l ' i n c o n v 6 n i e n t  de  n ' S t r e  pa s  d ' u n e  
sens ib i l i t6  e x t r 6 m e ,  l ' a d r 6 n a l i n e  s u b i s s a n t  u n e  fo r t e  
d i l u t i o n  d a n s  la  c i r c u l a t i o n  g6n6ra le  d u  Ch ien  r e c e v e u r  
a v a n t  d ' e x e r c e r  son  ac t i on .  

D ' a u t r e s  m 6 t h o d e s  s ' a d r e s s e n t  a u  p r 6 1 b v e m e n t  d i r e c t  
d u  s a n g  v e i n e u x  s u r r 6 n a l  q u e  l ' o n  fa i r  ag i r  e n s u i t e  s u r  
des  p r 6 p a r a t i o n s  te l les  q u e  l ' i n t e s t i n  isol6 ou  su r  c e r t a i n s  
d o m a i n e s  c i r cu la to i re s .  Lo r s  de  l ' a p p l i c a t i o n  de  ces t e c h -  
n iques ,  le p r 6 I b v e m e n t  d u  s a n g  v e i n e u x  s u r r 6 n a l  s ' ac -  
c o m p a g n e  c e p e n d a n t  d e  c e r t a i n s  i n e o n v 6 n i e n t s  p o u v a n t  
i n f l u e n c e r  d 6 f a v o r a b l e m e n t  l a  s~cr6 t ion  d ' a d r 6 n a l i n e .  
C o n t e n t o n s - n o u s  de  s igna l e r  g c e  p r o p o s  la  m 6 t h o d e ,  
s o u v e n t  ut i l is6e,  du  p r ~ l ~ v e m e n t  d ' u n  6 c h a n t i l l o n  de  
s a n g  d a n s  la  ve ine  l o m b o - s u r r 6 n a l e ,  ap r~s  l ' occ lus ion  
m o m e n t a n 6 e  de  la  v e i n e  s u r r 6 n a l o - c a v e ,  r6al is6e p a r  u n e  
t r a c t i o n  exerc6e  su r  u n f i l  p lac6  sous  c e t t e  ve ine .  Ce t t e  
occ lus ion  c h a n g e  p r o v i s o i r e m e n t  ta  d i r e c t i o n  d u  s a n g  
v e i n e u x  s u r r 6 n a l  qui ,  a u  l ieu de  se d i r ige r  d i r e c t e m e n t  
v e r s  la  v e i n e  c a v e  inf6r ieure ,  ref lue ,  d a n s  ces cond i t i ons ,  
v e r s  la  v e i n e  l o m b o - s u r r 6 n a l e  f o r m a n t  cul -de-sac .  I1 es t  
6 v i d e n t  q u e  l a  t r a c t i o n  exerc~e,  p e u  a v a n t  te pr6t~ve-  
m e n t  d u  s a n g  su r r6na l ,  p a r  le Il l  p lac6  sous  la  ve ine  
su r r6na lo -cave ,  p e u t  t r o u b l e r  m 0 m e n t a n 6 m e n t  Ies cond i -  
t i o n s  de  I o n c t i o n n e m e n t  de  Ia s u r r ~ n a l e  e t  d 6 t e r m i n e r  
c e r t a i n s  r6f lexes  qu i  p e u v e n t  a v o i r  l eurs  r @ e r c u s s i o n s  
su r  la  s6c r6 t ion  a d r 6 n a l i n i q u e .  

V o u l a n t ,  p o u r  c e r t a i n e s  exp6r i ences  a c t u e l l e m e n t  en  
t o u r s ,  t r i t e r  ces i n c o n v 6 n i e n t s  e t  d 6 s i r a n t  d i spose r  en  
m S m e  t e m p s  d ' u n e  m 6 t h o d e  t r~s  sens ib le  p e r m e t t a n t  
de  d6celer  des  m o d i f i c a t i o n s  m S m e  l~g~res de  la  concen -  
t r a t i o n  du  s a n g  v e i n e u x  s u r r 6 n a l  e n  u t i l i s a n t  d i r ec t e -  
m e n t  ce s a n g  t o u t  e n  ne  lu i  f a i s a n t  s u b i r  a u c u n e  d i l u t i o n  
p r~a lab le :  n o u s  a v o n s  app l iqu~  la  t e c h n i q u e  s u i v a n t e :  
chez  u n  Chien,  anes th6s i6  ~ la  m o r p h i n e - c M o r M o s a n e ,  


