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Coat 'Color' Difference Between Castrated and 
Intact Male Mice 

In  a p rev ious ly  repor ted  expe r imen t  concerned wi th  
geno type  and sex dr ive  1, 12 of 24 male  mice of the  hybr id  
s t ra in  B 6 D 2 F  1 were cas t ra ted  a t  16 weeks of age. The  
animals  were housed in groups  of 6 so t h a t  each cage 
conta ined  b o t h  cas t ra ted  and in t ac t  males.  Da i ly  tes ts  
for sexual  behav io r  were  cont inued  unt i l  a cr i ter ion for 
loss of t he  e j acu la to ry  ref lex was me t  b y  all  castrates .  A 
to ta l  of 11 weeks was required to mee t  th is  cri terion.  

A b o u t  4 weeks a f te r  castrat ion,  we discovered tha t  i t  
was possible to select f rom each cage the  cas t ra ted,  or  
the  non-cas t ra ted  males, on the  basis of the i r  ' coa t  color '  
alone. Animals  of th is  s t ra in  are  black, bu t  there  was a 
qua l i t a t i ve  difference in coa t  blackness  be tween  cas t ra tes  
and  non-castra tes .  Comparisons  wi th  animals  of  var ious  
ages in the  l abora to ry  indica ted  t h a t  the  non-cas t ra tes  
had  undergone  a normal  mou l t  which changed the i r  coats  
f rom a glossy black to a r a the r  rus ty  black. The  castrates ,  
on the  o ther  hand,  had  ma in ta ined  a more  ' juveni le '  coa t  
condit ion.  Crude microscopic  examina t ions  indica ted  a 
lower p igmen t  con ten t  in hairs  of the  i n t ac t  males.  

10 naive  observers  were asked to look a t  the  mice in 
each  cage and  to  d iv ide  t h e m  into  2 groups on the  basis 
of coa t  color. I n  eve ry  case, the  observers  placed all 
cas t ra tes  in 1 group and all in tac t  males in the  other.  

Af te r  all males had  m e t  the  cr i ter ion for decline of sex 
drive,  in ject ions  of 1 mg  tes tos terone  propiona te  ~ were 
g iven for 21 consecut ive  days.  These  inject ions  failed to  

change the  coa t  condi t ion  of the  cast ra tes ,  a l though  sex 
dr ive  r e tu rned  in all  animals .  

A search of  the  r e l evan t  l i te ra ture  has  failed to reveal  
previous  repor ts  of such a major  effect  of cas t ra t ion  on 
coat  color. Since we do no t  p lan  to pursue  the  m a t t e r  
fur ther ,  we decided to present  our  observa t ions  in this  
shor t  no te  wi th  the  hope t h a t  t h e y  m i g h t  be  of in te res t  
to  those  concerned wi th  h o r m o n e - i n t e g u m e n t  in ter -  
act ions L 

Zusammen/assung. Es  wird festgestel l t ,  dass kas t r ie r te  
m/innl iche Miiuse der  Kreuzung  B 6 D 2 F  1 sich yon  nicht-  
kas t r i e r t en  m~tnnlichen Mgusen gleichen Alters  durch  
e inen qua l i t a t i ven  Untersch ied  der  Fe l l fg rbung  unter -  
scheiden. 
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A New Method for Recording the Swimming  
Activity in Flatfishes 

Several  me thods  for recording the  d iurnal  a c t i v i t y  of 
fishes have  been developed in recent  years,  some more or  
less adap ted  to a single species. For  a rev iew of the  main  
principles described in the  l i terature ,  see t he  Table.  

Fo r  our  s tudy  of the  diurnal  ac t iv i ty  of flatfishes under  
near ly  na tu ra l  condit ions,  the  use of a large t a n k  
(8.5.  3.5 • 1.5 m) seemed essential .  Fi rs t ,  severM recording  
me thods  were tes ted  w i thou t  sa t i s fac tory  results.  The  
mechan ica l  m e t h o d  used p rev ious ly  for plaice 4 failed in 
a large basin wi th  turbots .  The  wires easily became en- 
t ang led  and the  leaden bails were b i t t en  off. The  main  
object ion,  however ,  was t h a t  the  levels  a t  which the  fishes 
passed could not  be clearly separated.  

Nex t ,  a t h e r m o c o n d u c t i v e  m e t h o d  was employed  lL 
The  diff icul ty  wi th  th is  m e t h o d  was t h a t  large scale 
eddies caused by  the  c i rcula t ion sys tem and  by  the  move-  
ments  of fishes of the  size used were pers is tent  in large 
t anks  and were recorded toge ther  wi th  t he  real displace- 
ments  of the  fishes. 

I n  the  wake of the  fish there  are  a suff icient  n u m b e r  
of smal ler  eddies. These are less permanentZL Smal l  
eddies can  be se lec t ively  measured  wi th  a rap id  the rmic  
sys tem.  The  the rmic  resis tance of t he  glass envelope  of 
the  thermis tor ,  however ,  p roved  to be  too large for our  
purpose.  In  seawater ,  an unpro tec ted  thermis tor ,  on the  
o the r  hand,  de ter iora ted  in the  course of a few weeks and 
the  ini t ia l ly  successful me thod  became  unreliable.  

Final ly ,  the  fol lowing m e t h o d  was worked  ou t  and 
yielded rel iable  results.  This  induc t ive  m e t h o d  repor ted  
here uses the  induc t ion  vo l t age  which is genera ted  in a 
fixed, oblong,  r ec tangu la r  coil, when  a f latf ish provided  

wi th  a p e r m a n e n t  m a g n e t  crosses the  coil (Figure 1). 
The  m a g n e t  is a plast ic  covered  ferri te (size: 15 • 9 • 5 
m m ;  mass :  5.5 g), a t t a c h e d  by  means  of a f i shtag accord-  
ing to  PETERSEN. 

For  the  recording of  t he  a c t i v i t y  on and along the  
bo t tom,  one coil was bur ied in the  sand, while for the  sur- 
face ac t i v i t y  a second coil was placed in the  same posi t ion 
jus t  above  the  surface. The  l eng th  of the  coil was deter -  
mined  by  the  wid th  of the  passage to be control led.  

The  ac tograph  was to  opera te  when  the  magne t ic  f lux  
~b th rough  the  coil reached  a cer ta in  th reshold  value.  This  
was achieved by  the  in tegra t ion  of the  vo l tage  induced 
over  the  coil (dq~]dt). The  range of the  ac tograph  will t hen  
become,  in principle,  i ndependen t  of t he  swimming  speed 
of the  passing fish. Only  wi th  v e r y  small  swimming  veloc- 
it ies is the  range  impa i red  owing to  the  bad ra t io  be tween  
the  induc t ion  tens ion  and  the  tensions as a resul t  of the  
magne t i c  pe r tu rba t ions  in t he  env i ronment .  As t h e y  h a v e  
no swimbladder ,  f latf ish cannot ,  however ,  reduce the i r  
swimming  speed un l imi t ed ly  w i thou t  sinking. 

The  range of the  ac tograph  is de te rmined  by  the  dipole 
m o m e n t  28 of the  m a g n e t  M (=  2 . 2 . 1 0  -~ Vsm), the  
n u m b e r  of windings n (2.  1250; 0.22 m m  Cu), the  
dimensions  of the  coil  (1 • 0.1 m) and the  a d j u s t m e n t  of 
the  range  (Figure 2a). The  range  applies to  a f ish swimming  
hor izonta l ly .  A fish sw imming  obl ique ly  upward  will  
cause a smatIer  difference in f lux th rough  the  coil, resul t-  
ing in a s l ight  decrease of the  range.  Fo r  the  case d rawn  
in F igure  1, the  magne t ic  f lux ¢ is abou t  equal  to :  

n M a  { 2 l  I ~ } 1 
z~ Z s (Z • + 12)½ (Z 2 + 1 s) ½ 1 -- (a s -  y2M)/Z2 

(1) 
prov ided  t h a t :  a ~ z and YM ~ z. 
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Methods used for activity recording in fishes. (R), Round fish; 
(F), Flat fish 

Principle References 

Physical methods 

Mechanical: Fish is connected to recorder by a wire 
(R) 

Displacements of unstable constructions s - e  

(wire, pendulum, or frame) as a result 
of swimming cause the closing of 
electrical contacts (R)~ (F). 

Disturbance of the equilibrium of a ~,~o 

balance carrying a false bottom is 
caused whenever a flat fish rises. 

Optical: Fish interrupts an I R-lightbeam. lZ,~z 

Thermocon- Swimming motions disturb the con- z~ 
duetive: vection patron around an NTC 

resistance (thermistor) and cause 
resistance variation owing to the 
changed cooling (Crustaceans). 

Electrical : The electrical resistance between a pair z~-z~, 

of electrodes changes when a fish passes 
(freshwater, R). 
The discharge rate of special species of ze 

electrical fish may be used for the 
activity recording, (R). 

Acoustic: Whenever a fish moves in a beam of xa 
ultrasonic sound from or towards the 
transmitter, the reflected sound shows 
a Doppler shift in frequency. 

Chemical methods 

Aaalysis of differences in the consumption of oxygen 
during 24 h 
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Fig. 2a. Diagram of the actograph. With a potentiometer the output 
signal of the integrator can be attenuated whereby the range can be 
diminished, if necessary. The difference in range between several 

units, if any, can thus be compensated. 
Fig. 2b. The measured instantaneous flux ~ through a coil as a 
function of the position of the magnet (0, YM, z). The values of 
for YM = 0 are in agreement with those calculated according to 

formula (I). 

/ 
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Fig. 1. The magnetization is perpendicular to the greatest surface of 
the magnet, i.e. in the dorso-ventral direction. All magnets are to be 

orientated with the same pole to the back of the fish. 
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In  the derivation the undulat ing movement  of the flat- 
fish is left out of account. For ~ = 0.4 m and z = 0.69 m 
the measured progress of the flux with time is given in 
Figure 2b. 

Neither the plaice nor the turbot  seemed to be ham- 
pered by the weight of the magnet. The mass of the 
magnet  may be diminished, however, at  the cost of the 
range of the actograph. For instance, if the mass is 
reduced to one-fifth of the value mentioned above, the 
range becomes according to (1) 5-1/* 2w* ~ 0.5 times the 
original value of about  0.5 m (= l), as M is roughly 
proportionM to the volume. 

For the bot tom uni t  a large range as well as a small 
range may  be desirable in the case of flatfishes, to be 
able to distinguish between swimming and creeping along 
the bottom. With 1 coil as detector, both movements 
may be detected simultaneously (second parallel channel 
dotted in Figure 2a). 

Rdsumd. Une nouvelle m~thode pour enregistrer le 
rythme nyeth6m6ral des poissons plats (Pleuronecti- 
formes) est dgcrite. Elle fair usage du voltage de l ' induc- 
t ion produite dans une bobine, quand un poisson plat  
muni  d 'un  a imant  permanent  passe duns son voisinage. 
Le dispositif fonctionne ind6pendamment de la vitesse 
de natation. 
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La chronologie d'invallinatlon chez le Poulet: 
Etude A l'aide de la thymidine trltifie 

La thymidine triti6e est couramment employ6c duns 
tes probl~mes qui impliquent des migrations de cellutes. 
En effet, ce radio-isotope s'incorpore sp6cifiquement duns 
I 'ADN et ne passe que duns les cellules-filles qui d6rivent 
de cetlules init ialement marqu6es. Le principe consiste 
6changer une r6gion donn6c d 'un  embryon non m~rqu6 
par une r6gion similaire pr61ev~e s u r u n  germe marqu& 
Apr~s une p6riode de d~veloppement d~termin6e, o n / i x e  
l 'embryon et on 6tudie la r6partition des cellutes marqu6cs 
sur les autoradiogrammes. 

Duns un premier travail  (NIcoLET~), nous avons 
appliqu6 cette technique, en nous l imitant  ~ l '6tude de la 
destination des cellules contenues duns le nceud de 
Hensen de la ligne primitive achev6c. Comme les r6sultats 
ainsi obtenus ~taient beaucoup plus pr6cis clue ceux qui 
out servi de base ~. l '6tablissement des cartes de localisa- 
tion des 6bauches pr6somptives d6jk publi6es chez le 
Poulet, nous avons d~cid6 de l 'utiliser syst6matiquement 
pour soumettre le probl~me de la gastrulation chez les 
Oiseaux ~ une r6analyse globale. 

Technique. Toutes les op6rations sont effectu6cs sur des 
blastodermes de White-Leghorn cultiv6s in vitro selon 
une variante de 'la technique de NEw. L'6change d 'un  
fragment de la ligne primitive ne pr6sente, du point de 
rue  m6thodique, que des inconv6nients mineurs duns la 
mesnre ob lea fragments excis~ n'exc~dent pus certaines 
dimensions. Notons toutefois que la capacit6 de cicatrisa- 
tion est d ' au t an t  plus grande que l 'embryon est plus 
jeune. En  pratique, les fragments excis6s mesurent 0,4 
sur 0,4 mm, mais seulement 0,2 sur 0,2 ram, si le blasto- 
derme est op6r6 apr~s te stade de la ligne primitive 
achev6e. 

Pour 6tablir avec pr6cision quelle est  la chronologie 
d ' invagination des diff6rentes 6bauches et ~ quel niveau 
de la ligne primitive s'invagine le mat6riet qui leur est 
destin6, nous aurons ~ ~changer diverses parties de la 
ligne primitive de son apparition ~. sa disparition. Pour 
l ' instant,  nous avons pratiqu6 l'6change des parties 
suivantes, conform~ment au sch6ma de la figure: 6change 
des parties ant~rieures et post~rieures de la ligne primitive 
aux stades 2, 3 et 3+ selon les tables de HAMILTON et 

HAMBURGER ~, 6change de quatre r~gions de la ligne 
primitive au stade 4 (fragments A, B, C et D), enfin 
6change de la r6gion post-nodule au stade 5. 

En g6n6ral, les blastodermes operas sont incubus 
jusqu'~ ce qu'ils torment un  corps embryonnaire com- 
prenant  6-7 paires de somites, mais 10-15 paires de 
somites, s'it s 'agit d 'embryons op6r~s au stade 5. 

Rdsultats expdrimentaux. Si la pattie ant~rieure de la 
ligne primitive est 6chang6e aux stades 2, 3 et 3% nous 
retrouvons les cellules marqu6es ell grande majorit6 duns 
l 'endoblaste de l 'aire transparente et en moindre quanti t6 
duns l ' intestin cfphalique. Une minorit6 de cellules parti- 
cipe, semble-t-il indiff6remment, ~. la consti tution de 
toutes les 6bauches chordo-m~soblastiques, A l 'exception 
du m6soblaste extra-embryonnaire. La partie post~rieure 
de la ligne primitive aux stades pr6citgs ne fournit au 
contraire que du m6soblaste extra-embryonnaire. 

En  prat iquant  l'6change du greffon A au stade 4, nous 
retrouvons du marquage duns routes les cellules de la 
chorde, dans une grande pattie des cellules de l ' intestin 
cSphalique et assez souvent dans les cellules endoblas- 
tiques r6parties sur route la longueur de l 'axe embryon- 
naire. Certaines cellules marqu6cs ne s ' invaginent  pus. 
Elles s 'incorporent au plancher du tube neural ou restent 

2 3 3 + ~, 

Schema des diverses r6gions de la ligne primitive soumises ~ l'6ehange 
aux stades sueeessifs de son 6volution. 
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