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t h a t  of t he  female,  p r o b a b l y  due to a n  a n t a g o n i s m  to t he  
es t rogens  secre ted  b y  t he  graf t .  P roges t e rone  h a d  t he  
ab i l i t y  to  fac i l i t a te  o v u l a t i o n  in t he  a d u l t  r a t  s a n d  in t he  
androge in ized  r a t  w h e n  i t  was  s u b m i t t e d  to  e lectr ical  
s t i m u l a t i o n  of t h e  h y p o t h a l a m u s  9, ~0. However ,  in  t he  
androge in i zed  ra t ,  t h e  sole a d m i n i s t r a t i o n  of p roges t e rone  
d id  no t  evoke  a n  o v u l a t i n g  r e s p o n s O  ~. This  di f ference in 
response  m a y  der ive  f rom t he  poss ib i l i ty  t h a t  t he  effect  
of i ts  own  and rogens  on  t he  h y p o t h a l a m u s  in t he  new- 
b o r n  ma le  ra t ,  does n o t  pe r f o r m  a 'whole  or none '  result ,  
wh ich  a p p a r e n t l y  occurs  in  t he  androge in ized  ra t .  This  
is s u p p o r t e d  b y  t h e  fac t  t h a t  o v u l a t i o n  of o v a r i a n  g ra f t  
in  ma le  c a s t r a t e d  ra t ,  m a y  be  el ic i ted b y  d i rec t  s t imula -  
t i on  of t he  p reop t i c  a rea  w i t h o u t  p roges t e rone  p r e t r e a t -  
m e n t  ~2. 

The  o v u l a t o r y  ac t ion  of es t rogens  could t h u s  p rov ide  
a n  e x p l a n a t i o n  e i t he r  b y  a ' r e b o u n d '  m e c h a n i s m  of t h e  
s u d d e n  fal l  and  f u r t h e r  increase  of LH,  or b y  a f ac i l i t a t ing  
effect  on  t he  o u t p u t  of fo l l icu l lo t rophines  b y  es t rogens  
pe r fo rmed  a t  c e r t a i n  levels of t h e  cen t r a l  ne rvous  s y s t e m  13 
or d i rec t ly  a t  t he  level  of t he  p i tu i t a r i e s  ~4, a5,16. 

Rdsumd. Des greffons d ' ova i r e  de r a t  i m p u b 6 r e  plac6s 
dans  la  c h a m b r e  an t6 r i eu re  de l 'ceil du  mMe castr6,  apr~s 
t r a i t e m e n t  avec  0,5 m g  de d i p r op i ona t e  d 'ces t rad io l  ou 
avec  deux  doses de 1 m g  de progest6rone,  ou t  m o n t r 6  
une  6v iden te  ovu la t ion .  On interpr&te ce fa i t  c o m m e  dfi 

~t Fac t ion  des h o r m o n e s  in ject6es  dans  le sys t~me n e r v e u x  
cen t r a l  e t  qui  f avor i sen t  le m6can i sme  de l ' ovu la t ion .  
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C i r c a d i a n  F l u c t u a t i o n s  in  T i b i a  C a r t i l a g e  - -  A s s a y a b l e  P i t u i t a r y  H o m o g e n a t e s  of  Fed  a n d  S t a r v e d  
W e a n l i n g  F e m a l e  R a t s  I 

Circad ian  f l uc tua t ions  of severa l  m e t abo l i t e s  in  wean-  
l ing  r a t s  h a v e  been  r epo r t ed  p rev ious ly  2. E a c h  one of 
these  has  been  a t  some t i m e  r epo r t ed  to  be  r e l a t ed  to t h e  
me tabo l i c  a c t i v i t y  of g r o w t h  h o r m o n e  (GH). T he  p r e s e n t  
c o m m u n i c a t i o n  repor t s  on  f l uc t ua t i ons  'observed in t h e  
a c t i v i t y  of p i t u i t a r y  h o m o g e n a t e s  as m e a s u r e d  b y  t h e  
t i b i a  t e s t  3 a n d  p r e s u m a b l y  re f lec t ing  G H  ac t iv i ty .  

F e m a l e  wean l ing  H o l t z m a n  r a t s  were a c c o m o d a t e d  in 
single cages in  a t e m p e r a t u r e - c o n t r o l l e d  room (22.5~ 
w i t h  06.00-18.00 h l igh t  a n d  18.00-06.00 h d a r k  cycles. 
L a b  chow a n d  t a p  w a t e r  were g iven  a n d  l ib i tum.  On 
t h e  4 th  d a y  t he  r a t s  were d iv ided  in to  8 g roups  of 8 r a t s  
each. Groups  1, 3, 5 a n d  7 were  s t a r v e d  24 h p r io r  to  
sacrifice (08.00, 14.00, 20.00 a n d  02.00 h, respect ively) .  
Groups  2, 4, 6 a n d  8 were a l lowed to  ea t  ad  l ib i tum.  Th i s  
was  done  because  of t h e  we l l -known re l a t i on  b e t w e e n  
food in take ,  f a s t ing  a n d  G H  leve l sq  A t  t h e  i nd i ca t ed  
sacrifice t i m e  t he  r a t s  were qu ick ly  ki l led b y  d e c a p i t a t i o n  
a n d  t he  p i tu i t a r i e s  of a g iven  group  were weighed  a n d  
pooled in  a t i ssue  hom ogen i ze r  a n d  s tored  a t  - -5~  
Af te r  r e m o v a l  f rom s torage  t he  t i ssue  was d i s r u p t e d  b y  
a l t e r n a t e  t h a w i n g  (45 ~ a n d  f reezing a n d  a f t e r  a d d i t i o n  
of sal ine t h e  g l a n d s  were homogenized .  Before  f inal  di lu-  
t i on  (0.7 m g  of f resh p i t u i t a r y  in 0.2 m l  of ex t r ac t )  t he  
p H  was a d j u s t e d  to  10. T he  dosage of 0.2 m l / r a t  was  
in j ec t ed  s.c. i n to  y o u n g  h y p o p h y s e c t o m i z e d  r a t s  once 
da i ly  for 4 consecu t ive  days.  T he  as say  r a t s  were kil led 
on  t he  5 th  d a y  and  t h e  t i b i a  ca r t i l age -widen ing  a c t i v i t y  
of t he  e x t r a c t s  wa~s d e t e r m i n e d  8. S t a n d a r d s  of G H  were 
no t  used since t he  ob jec t ive  was t h e  c o m p a r i s o n  of t he  
groups  sacrif iced a t  d i f fe ren t  in te rva l s .  Signif icance of 
di f ference in ep iphysea l  ca r t i l age  w i d t h  (one scale 
d iv i son  = 1 ~) was  done  us ing  S t u d e n t ' s  t- test .  

Fed  r a t s  : The  p i t u i t a r y  c o n t e n t  of t i b i a - ac t i ve  m a t e r i a l  
rose f rom the  la te  m o r n i n g  levels to  a p e a k  a t  14.00 h 
(p < 0.01, Figure) .  There  was a s ign i f ican t  dep le t ion  b y  
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Circadian fluctuations in the pituitary content of epiphyseal cartilage 
width assayable substance. Solid black line, fed rats; broken line, 
animals fasted 24 h prior to sacrifice. Ordinate shows epiphyseal 
cartilage width in micra, abscissa indicates time of sacrifice. Vertical 
bars depict standard error of the mean. 
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20.00 h (p < 0.001) and a r ea t t a inmen t  of morning  levels 
by  02.00 h. The  deplet ion at  20.00 h could be expected 
since the  period of greates t  ac t iv i ty  is known to begin 
at  approx imate ly  18.00 h (onset of darknessS). Muscular  
exercise is a known powerful  s t imulus for GH secretion 
in man  ~. 

Fas ted  ra ts :  The  effect of the  24-hour fast  appears  
to influence the  G H - a c t i v i t y  in a manner  opposi te  to 
t h a t  in fed rats.  The  highest  con ten t  of G H - a c t i v i t y  in 
the  pi tui tar ies  occurred in the  late  morning  (08.00 h) 
and dropped to its lowest  level  by  14.00 h (p < 0.001). 

Diurnal  f luc tuat ions  of p lasma G H  have  been repor ted  
for children ~ and adul tsL In  children, GH levels are low 
during the  day  and high dur ing the  night,  the  l a t t e r  
being a t t r ibu ted  to the  long fact  since the  previous meal.  
I t  has been repor ted  by  CLARK s t h a t  h igh prolac t in  
levels occur in rats  at  16.00 h and low values  were found 
at  22.00 h. 

The da ta  suggest  c ircadian f luc tuat ions  in the  p i tu i t a ry  
conten t  of t ib ia- tes t -assayable  material ,  p resumably  GH. 
The fact  t h a t  the  remova l  of the  exogenous s t imulus  of 
food in take  did not  e l iminate  significant  var ia t ions  in 
p i tu i t a ry  GH con ten t  suggests t ha t  the  l a t t e r  migh t  be 
subject  to the  funct ion of the  'Biological  Clock' 9. 

Zusammen/assung. Mit Tibia tes t  auf Wachs tumshor -  
monakt iv i t / i t  geprtiftes Hypophysenmate r i a l  zeigte t ro tz  
Fas tenper ioden zirkadische Gehal tsschwankungen.  Die 
Wahrscheinl ichkei t  besteht ,  dass Wachs tumshormone  und 
eventuel le  andere hypophys/ i re  Hormone  in ihrer Akt i -  
vi t / i t  der <~Biologischen Uhr~ unterworfen  sind. 
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Injury and the Axial Organ of Echinoids 

W h e n  foreign cells or organisms are injected into the  
perivisceral  cav i ty  of cer ta in  echinoids, the  axial  organ 
responds in a dis t inct ive  way  1. Similar  responses occur 
when coelomic fluid is removed,  allowed to clot  and 
re- in t roduced into the  perivisceral  coelom of the  individual  
f rom which it  was obtained.  This  suggested tha t  the  organ 
is responding to condit ions l ikely to be associated wi th  
serious in jury  1. The observat ions  to be repor ted  sub- 
s tan t ia te  this suggestion. 

Material and methods. In jur ies  which pene t ra te  the  tes t  
lead to loss of coelomic fluid and coelomocytes  bo th  by  
escape and by  clot  formation.  I t  is pe r t inen t  to discover 
whether  the  axial  organ responds to such losses. Hea l t hy  
individuals  of A rbacia punctulata were depr ived of coelom- 
ocytes  in 2 ways. First ,  by  wi thdrawing  coelomic fluid into 
a sterilized syringe inserted through the  per is tome ; second, 
by  repea ted ly  removing  the  clot of coelomic fluid which 
sealed an opening 3-5 m m  in d iamete r  made  in the test.  
The  effects produced on the  axial  organ were compared  
and related to the  condi t ion of the  organ ill an individual  
having  a na tura l ly  acquired lesion of similar kind. 

Results and discussion. W h e n  Arbacia punctulata is 
robbed of about  1.0 ml  of coelomic fluid the  fluid lost 
is replaced wi th in  24 h and the  axial  organ shows well- 
defined changes. Cells, cell debris and secretion begin to 
leave the  lacunae and move  into the  contract i le  vessel, 
so t h a t  the  channels in the  t rabeculae  which connect  the  
2, b e c o m e  swollen wi th  such mater ia l  (Figures 1 and 2). 
Some of the  cells resemble lymphocy tes  and fusiform 
cells 2, others  per i toneal  cells and those which produce 
mucus.  Cell divison is ac t ive  in bo th  the  migra t ing  cells 
and those of the  pe r i toneum which covers the  axial  
organ and lines its centra l  cavi ty .  In  such areas the  
pe r i toneum m a y  lose its integri ty ,  al lowing cells and 
secretion to escape f rom the  under ly ing lacunae and to 
pass, together  wi th  the  loosened and prol i ferated peri to-  
neal  cells, into the  lumen  of the  organ or into the  peri- 
visceral  coelom. The na ture  of this secretion and t h a t  
which passes into the  contract i le  vessel in A rbacia punctu- 
late has no t  ye t  been determined,  bu t  in o ther  species 

much  of i t  is acid mucopolysaccharide.  I t  could be 
signif icant  in wound heal ing *. 

These effects are ev ident  31/g h af ter  a single wi th-  
drawal  bu t  urchins can survive  up to 9, provided  t h a t  
the  wi thdrawals  of fluid are separated by  intervals  of 
no less t han  24 h. Under  such condit ions the  coelomic 
fluid declines in c lot t ing power, p resumably  owing to 
loss of coelomocytes  and the  lacunae show signs of 
deplet ion (Figure 3). Similar  effects were d e a r l y  observed 
in all of 15 exper iments  in only 3 of which were there  
signs of debi l i ty  or general  t issue disintegrat ion.  One such 
case had suffered 6 withdrawals ,  the  o ther  two 9. The  
effects in instances such as the  last  ment ioned produced 
by  severe stressing can be accepted only wi th  reserve, bu t  
t h e y  are useful in so far  as t hey  indicate  t h a t  the  depleted 
lacunae appear  to be par t ia l ly  replenished wi th  cells and 
secretion f rom the  area where the  mesen te ry  and its 
contained 'haemal '  vessel are a t tached  to the  axial  organ. 
This hints  a t  a possible funct ion  for the  en igmat ica l  
'haemal '  system. 

Paral le l  exper iments  in which the  per is tome was pene- 
t r a ted  by  the  syringe, b u t  no fluid wi thdrawn,  produced 
comparab ly  clear effects on the  axial  organ in only 2 
instances out  of 7. This suggests t h a t  loss of coelomocytes  
ra ther  t han  unavoidable  tissue damage  is the  major  cause. 

Clear and consistent  effects were reproduced in 4 
urchins f rom which heal ing clots were r emoved  a t  inter-  
vals  of 1-6 days. Af te r  4 or 5 such operat ions c lo t t ing 
and heal ing were impaired or  ceased and the  axial  organ 
showed changes precisely s imilar  to those which followed 
wi thdrawal  of coelomic fluid. 

I t  p roved  possible to relate  these findings to one 
instance t aken  f rom the  normal  envi ronment .  Na tu ra l l y  
occurr ing lesions of the  tes t  p roved  rare in Arbacia: 
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