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T a b l e  I. A s imi la r  response  ha s  been  d e m o n s t r a t e d  b y  
o t h e r  workers  ~ 3. The  h ighe r  t e m p e r a t u r e s  p r o v e d  l e t h a l  
to  t he  con t ro l  fish acc l imat ized  a t  12°C: resu l t s  of t e s t s  on  
20°C acc l imat ized  fish are s h o w n  in Tab le  I i,  T he  con t ro l s  
se lected t h e  lower t e m p e r a t u r e s  or, p e r h a p s  more  cor- 
rect ly ,  avo ided  t he  h i g h e r  t e m p e r a t u r e s .  Th i s  was  n o t  
shown  b y  the  t h iou rea  t r e a t e d  fish. 

A t  lower t e m p e r a t u r e s  t h e  t h i o u r e a  t r e a t e d  f ish were 
more  mobi le  t h a n  t he  cont ro ls .  A n  increase  in t e m p e -  

T a b l e  I 

"- T ° C 
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T a b l e  I I 
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G r o u p  
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s t a t i o n a r y  

C 
Acclimatised 
a t  20°C 

+ T  
Acclimatised 
at `20 ° C 

50.5 33.7 12.4 0.25 0.5 `2.6 15.0 

38.4 6.7 16.5 2(I.6 3.,1 14.4 38.0 

Average  of al l  records .  E a c h  f igure  r ep re sen t s  the  a v e r a g e  of n u m b e r  
of t imes  a t e m p e r a t u r e  was  se lected in t en  tests .  

r a t u r e  increased  the  m o b i l i t y  of t he  con t ro l s  so t h a t  t h e y  
b e c a m e  t he  more  mobi l e  g roup  b u t  d id  no t  af fec t  t he  ex- 
p e r i m e n t a l  group.  A c h a n g e  in b e h a v i o u r  of s a l m o n  fry 
as a resu l t  of t h i o u r e a  t r e a t m e n t  ha s  been  s h o w n  b y  HOAR 
et  al. 4 

The  b e h a v i o u r  of t he  t h i o u r e a  t r e a t e d  f ish could  be  ex- 
p la ined  b y  a loss of t e m p e r a t u r e  pe rcep t ion .  However ,  
e x p e r i m e n t s  fol lowing BULL'S 5 m e t h o d  h a v e  s h o w n  t h a t  
these  fish can  s t i l l  e s t ab l i sh  a c o n d i t i o n e d  ref lex  to a t e m -  
p e r a t u r e  increase.  An  a l t e r n a t i v e  e x p l a n a t i o n  d e p e n d s  on  
t h e  a n t i - t h y r o i d  ac t ion  of t h e  drug.  T h y r o i d  changes  a f fec t  
b e h a v i o u r  in fish*, a n d  as t h i o u r e a  a u g m e n t s  t o l e rance  to  
h igh  t e m p e r a t u r e s  ~-s t h i s  m a y  exp la in  t h e  m o v e m e n t  of 
t he  t h i o u r e a  t r e a t e d  f ish in to  t he  h i g h e r  t e m p e r a t u r e s .  I t  
is sugges ted  t h a t  a c h a n g e  in t h y r o i d  a c t i v i t y  is co r r e l a t ed  
w i t h  changes  in s w i m m i n g  b e h a v i o u r  w h i c h  lead to  a 
v a r i a t i o n  in t h e  se lected t e m p e r a t u r e .  

Rdsumd. Le t r a i t e m e n t  p a r  le th iour6e  a a u g m e n t 6  Ia 
mobi l i t6  chez Phoxinus phoxinus a u x  basses  t e m p 6 r a -  
lures ,  ma i s  n o n  a u x  h a u t e s  t e m p 6 r a t u r e s ,  g e s  cas t 4mo ins  
o n t  6vi t6 tes h a u t e s  t e m p 6 r a t u r e s ;  ce qu i  n ' 6 t a i t  pas  le eas  
chez  les poissons  soumis  ~ l ' exp6r ience .  Ces fa i t s  sugg6ren t  
une  corr61ation en t r e  le n o u v e a u  e o m p o r t e m e n t  e t  la 
g l ande  thyrok te .  
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2,2 ' -Dihydroxy-6 ,6 ' -d inaphthyl  Disulphide 
(DDD)  Diazo Blue B Reactive Granules in the 

Parathyroid Gland of the Rat and Toad 

I t  is c o m m o n l y  accep ted  t h a t  t he  p a r a t h y r o i d  g land  is 
a n  endocr ine  o rgan  w h i c h  e l abo ra t e s  a n d  re leases  a poly-  
pep t ide  ho rmone .  A l t h o u g h  severa l  i n t r a c e l l u l a r  m a t -  
er ials  h a v e  b e e n  i n t e r p r e t e d  as secre t ion ,  or  i t s  an tece -  
d e n t s  in the  p a r e n c h y m a l  cells of t h e  g l and  ~-~, a t t e m p t s  
to  d e m o n s t r a t e  morpho log ica l ly  p a r a t h y r o i d  h o r m o n e  or a 
r e l a t ed  s u b s t a n c e  w i t h i n  t h e  cells h a v e  n o t  b e e n  v e r y  
successful.  Dur ing  work  o n  chemocy to log i ca l  f ea tu re s  of 
t h e  r a t  p a r a t h y r o i d  g land  8, I h a v e  n o t e d  t h e  p resence  of 
2, 2 ' -d ihydroxy-6 ,  6 ' - d i n a p h t h y l  d i su lph ide  (DDD) d iazo  
b lue  B r eac t ive  g ranu les  w h i c h  cons i s t  of p r o t e i n s  w i t h  
s u l p h y d r y l  a n d  d i su lph ide  groups.  T h e  g ranu les  were  seen 
p r i m a r i l y  in  t he  c y t o p l a s m  of t he  p a r e n c h y m M  cells, a n d  
a d d i t i o n a l l y  on  t he  ou t e r  surface  of t h e  p l a s m a  m e m b r a n e  
a n d  w i t h i n  t h e  in t e r s t i t i a l  c o n n e c t i v e  t i ssue  space  inc lud-  
ing  t h e  vascu la r  endo the l i a l  ceils (Figure  1). Such  d i s t r i bu -  
t i on  p a t t e r n  ha s  led me  to  t h e  c o n s i d e r a t i o n  t h a t  t h e  

g ranu les  c an  pass  t h r o u g h  t h e  p l a s m a  m e m b r a n e  of t h e  
p a r e n c h y m a l  ceils a n d  m a y  t h u s  be  assoc ia ted  w i t h  t he  
sec re to ry  a c t i v i t y  of t he  cells. Therefore ,  t h e  ob jec t  of m y  
p r e s e n t  work  was to  e x a m i n e  t h e  m o r p h o l o g y  of t he  
g ranu les  u n d e r  va r i ed  condi t ions ,  in  a n  a t t e m p t  to  eluci- 
d a t e  t h e i r  cy tophys io log ica l  s igni f icance  r e l a t e d  to  t h e  
e l a b o r a t i o n  a n d  e l i m i n a t i o n  of h o r m o n e  in  t h e  p a r a t h y -  
roid g l and  of r a t s  of the  W i s t a r  s t r a i n  a n d  t o a d s  (Bu[o 
vulgaris ]aponicus). 

Tile m e t h o d  e m p l o y e d  in t h e  d e m o n s t r a t i o n  of t he  
D D D  diazo  b lue  B r eac t i ve  g ranu le s  in  t h e  t i ssue  was  t he  
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or ig ina l  m e t h o d  of BARRNETT a n d  SELIGMAN 9,10. T h e  
p a r a t h y r o i d  g l ands  were  t a k e n  f rom n o r m a l  a n d  b i la te r -  
a l ly  n e p h r e c t o m i z e d  ra ts ,  a n d  also f rom t o a d s  c a p t u r e d  
seasona l ly  t h r o u g h o u t  t he  year .  T h e  g lands  were  f ixed 
o v e r n i g h t  in  t r i ch lo r  ace t ic  ac id  a lcohol  (1% t r i ch lo r  ace- 
t i c  acid in  80% e thano l ) ,  e m b e d d e d  in  paraf f in ,  sec t ioned  
a t  8 ~ a n d  s t a ined .  

I n  t h e  p a r a t h y r o i d  g lands  f rom b i l a t e r a l l y  n e p h r e c t o -  
mized  ra ts ,  a no t i ceab le  a b u n d a n c e  of i n t e n s e l y  D D D  
diazo  b lue  B r eac t ive  g ranu les  was o b s e r v e d  as c o m p a r e d  
w i t h  t hose  f rom n o r m a l  an imals .  These  g ranu le s  were  
m o s t  n u m e r o u s  in t h e  c y t o p l a s m  of t h e  p a r e n c h y m a l  cells 
a n d  p a r t i c u l a r l y  w i t h i n  i t s  p e r i p h e r a l  layer .  An  e x a m p l e  
of t h i s  a b u n d a n c e  is s h o w n  in  F igu re  2. 

Fig. 1. DDD diazo blue B reactive granules in parathyroid tissue of 
a normal rat. x 1500. 

Fig. 2. An abundance of intensely DDD diazo blue B reactive gran- 
ules in parathyroid tissue of a rat at 12 h after bilateral nephrectomy. 

x 1500. 
Fig. 3. An abundant amount of intensely DDD diazo blue B reactive 
granules in parathyroid tissue of a toad captured in July. x 1500. 
Fig. 4. A moderate amount of DDD diazo blue B reactive granules in 

parathyroid tissue of a toad captured in October. x 1500. 
Fig. 5. A minimal amount of faintly DDD diazo blue B reactive gran- 
ules in parathyroid tissue of a toad captured in February. × 1500. 

I n  t h e  p a r a t h y r o i d  g l ands  f rom toads  sacr i f iced in sum-  
mer ,  a n  a b u n d a n t  a m o u n t  of i n t e n s e l y  D D D  diazo  b lue  B 
reac t ive  g ranu les  were  seen in t h e  c y t o p l a s m  of t h e  pa ren ,  
c h y m a l  cells, on  t h e  o u t e r  surface  of t h e  p l a s m a  m e m -  
b r a n e  a n d  w i t h i n  t h e  c o n n e c t i v e  t i ssue  space  (Figure  3)- 
whi le  in  those  f rom a n i m a l s  ki l led in  sp r ing  a n d  a u t u m n  
t h e  a m o u n t  a n d  s t a i n a b i l i t y  of t h e  g ranu le s  were  found  to  
be  m o d e r a t e  (Figure 4). I n  t h e  p a r a t h y r o i d  g l ands  f rom 
toads  in d o r m a n t  s ta te ,  t h e  g ranu le s  were  m i n i m a l  in  
a m o u n t  a n d  s t a in ing  in tens i ty ,  in  f ac t  occas iona l ly  ab-  
s en t  (Figure  5). 

F r o m  t h e  physio logica l  po in t  of view, t h e  r e su l t  is 
possible  to  c o m p r e h e n d .  T h e  p r e s en t  ev idence  i n d i c a t e s  
c e r t a i n l y  t h a t  t h e  a m o u n t  a n d  s t a i n i n g  i n t e n s i t y  of 
D D D  diazo  blue  B r eac t ive  granules  are  a p p r o x i m a t e l y  
para l le l  to  t h e  e x t e n t  w i t h  which  the  p a r a t h y r o i d  g l a n d  
is phys io log ica l ly  f u n c t i o n i n g  in b o t h  a n i m a l  species  
s tud ied .  On  th i s  basis,  i t  m a y  be conc luded  t h a t  t h e  gra -  
nules  are  a re f lec t ion  of t h e  secre tory  a c t i v i t y  of t h e  
g l a n d u l a r  cells. I t  deserves ,  however ,  d iscuss ion w h e t h e r  
t h e  g ranu les  r e p r e s e n t  p a r a t h y r o i d  h o r m o n e  i tself  or  i t s  
s u p p o r t i n g  ma te r i a l .  Accord ing  to RASMUSSEN 11, p a r a -  
t h y r o i d  h o r m o n e  cons is t s  of a po lypep t ide  which  is f o u n d  
on  ana lys i s  to  c o n t a i n  on ly  a n  exceed ing ly  smal l  a m o u n t  
of cys t ine .  Therefore ,  a l t h o u g h  t h e  h o r m o n e  m a y  be  
respons ib le ,  to  a c e r t a i n  ex t en t ,  for t h e  s t a i n a b i l i t y  of 
t h e  D D D  diazo  blue  B r eac t i ve  granules ,  a car r ie r  p r o t e i n  
c o n t a i n i n g  s ign i f i can t  a m o u n t s  of s u l p h y d r y l  an d  di- 
su lph ide  g roups  a n d  ex i s t ing  in assoc ia t ion  w i t h  t h e  
ac t ive  pr inc ip le  a p p e a r s  to  c o n s t i t u t e  the  m a j o r  mo ie ty  of 
t h e  granules .  Th i s  n o t i o n  seems s ign i f i can t  in  view of a 
b iochemica l  ev idence  t h a t  t h e  biological  a c t i v i t y  of pa ra -  
t h y r o i d  h o r m o n e  is r e l e v a n t  to  i ts  o x i d a t i o n - r e d u c t i o n  
p rope r t i e s  11. 

More  de ta i l ed  s tud ies  on  t h e  morpho log ica l  fea tures  
of D D D  diazo  b lue  B r eac t ive  g ranu les  in  t h e  p a r a t h y r o i d  
t i ssues  will be  p u b l i s h e d  elsewhere .  

Zusammen[assung. G r a n u l a  in  P a r e n c h y m z e l l e n  y o n  
R a t t e n  u n d  K r 6 t e n - E p i t h e l k 6 r p e r c h e n  t r e t e n  du rch  2, 2 '-  
D i h y d r o x y - 6 , 6 ' - d i n a p h t h y l - d i s u l f i d  (DDD) Diazo-Blau-  
B-gef~irbt,  deu t l i ch  hervor .  I h r e  Menge,  F~irbbarkei t  u n d  
V e r t e i l u n g  u n t e r  v e r s c h i e d e n e n  B e d i n g u n g e n  sche inen  ftir 
die zellulAre Sekre t ions t~i t igkei t  c h a r a k t e r i s t i s c h  zu sein.  
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P l a n t a r  R e f l e x e s  in  Cat 

SHERRINGTON 1 desc r ibed  that" b r o a d  i nnocuous  pres-  
sure  of t h e  p l a n t a r  cush ion  in t h e  sp ina l  dog  e v o k e d  a bi -  
l a t e r a l  br ie f  e x t e n s i o n  of t h e  whole  l i m b - - t h e  e x t e n s o r  
t h r u s t .  Ref lex  responses ,  in  m a n ,  to  pa in fu l  s t i m u l a t i o n  of 
d i f f e ren t  p a r t s  of t h e  foot  h a v e  b e e n  e luc ida ted* .  Th e  
p r e s e n t  i n v e s t i g a t i o n  on  acu t e  sp ina l  ca t s  deals  w i t h  some 
p l a n t a r  ref lex  ac t ions  to  musc les  p e r f o r m i n g  toe  a n d  ank le  

m o v e m e n t s .  Ref lex  ac t ions  f rom d i f f e ren t  sk in  a reas  to  
t h e  s h o r t  toe  muscles  f lexor d i g i t o r u m  b r e v i s  (FDB)  a n d  
e x t e n s o r  d i g i t o r u m  brevis  (EDB)  h a v e  b e e n  s t u d i ed  in a 
few cases 3 b u t  in  genera l  ref lex c o n n e c t i o n s  to  t h e  s h o r t  
musc les  of t h e  foot  are  u n k n o w n .  
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