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figures in the  case of the  controls  were 103 mg/100 ml and 
the  pressur ized were 115 rag/100 ml. I t  is d e a r  t h a t  com- 
press ion  a t  48 kb in the  solid s t a t e  does  no t  mater ia l ly  
affect  the  biological ac t iv i ty  of insulin. 
The presence  of wa te r  has been  suggested to have  a pro-  
found  influence upon the  course of d e n a t u r a t i o n  of pro-  
te ins  a t  h igh  pressure.  In  order  to t e s t  the  possible in- 
f luence of th is  p h e n o m e n a  upon the  p resen t  sys tem,  insulin 
in concen t r a t ed  solut ion (pH 2.90, ace ta t e  buffer) was 
compressed  for 1 h a t  50 kb and  a m b i e n t  t empera tu res .  

After  th is  t r e a t m e n t  i t  was found  t h a t  the  h o rmo n e  was 
fully act ive  as measured  by  the  ra t  assay  as descr ibed 
above.  
We believe insulin to  be a unique example  of a p ro te in  
which is able to  w i t h s t a n d  very  high pressures  w i t hou t  
a p p a r e n t  effect.  All o ther  biological macromolecules  are 
dena tu red  by  such t r e a t m e n t ,  even in the  solid s ta te .  The 
re la t ive r ig id i ty  of the  molecule in spi te  of its subs tan t i a l  
degree of associa t ion combined  wi th  i ts  small  size m a y  
account  for these  proper t ies .  
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Summary. Following fas t ing and refeeding, the  colonic ep i the l ium of the  ra t  exhib i t s  a marked  hyperplas ia .  This 
response  is of a s imilar  magn i tude  bu t  of a longer dura t ion  to t h a t  observed  in mice. This response is not  a f fec ted  by  
reducing serum calcium levels to those  r epor ted  to al ter  normal  t issue pro l i fe ra t ion  in vivo. 

Previous  s tudies  have  shown t h a t  cell renewal  of the  
colonic ep i the l ium is marked ly  sensi t ive  to d ie ta ry  
manipu la t ion .  Fol lowing a period of fast ing,  colonic cell 
p roduc t ion  in the  mouse is reduced by a factor  of 2, w i th  
subsequen t  refeeding produc ing  a 4fold increase in S- 
phase  cel lulari ty a. This response requires  both  phys ica l  4 
and nu t r i t iona l  5 factors  in the  refeeding diet.  Among  
th  la t ter ,  a d i s t inc t  r equ i r emen t  for d ie t a ry  minerals  is 
noted.  Animals  refed wi th  nu t r i t iona l ly  complete ,  bu t  
minera l  free, diets  fail to undergo the  colonic hyperp las ia  
which  is seen wi th  the  refeeding of a minera l  reple te  diet. 
These non- in jur ious  a l te ra t ions  of in tes t ina l  cell produc-  
t ion p re sen t  a unique tool to examine  contro l  mechan i sms  
governing  ceil p roduc t ion  in th is  sys tem.  Previous ly  
repor ted  observa t ions  have  impl ica ted  serum calcium as 
a regula tor  of cell prol i fera t ion in bo th  normal  and 
i r rad ia ted  bone mar row 6 8 and t h y m u s  8"a~ and the  liver 
following a par t ia l  h e p a t e c t o m y  n,  12. These observat ions ,  
and  the  minera l  r equ i r emen t  of the  colonic refeeding 
response,  suggest  a po ten t i a l  role for calcium as a regula tor  
of th is  response,  as well as in tes t inal  cell renewal.  The 
purpose  of the  p resen t  s tudy  was 2fold: a) to examine  

the  colonic fas t ing-refeeding response  in the  ra t ;  b) to 
eva lua te  the  role of a l te red  se rum calcium levels, as 
es tabl ished by  a p a r a t h y r o i d e c t o m y  procedure  as a 
regula tor  of th is  response.  
Materials and methods. Sprague-Dawley/Zivic-Mil ler  fe- 
male ra ts  (125-150 g) were used t h roughou t  (Zivic-Miller, 
P i t t sburgh ,  PA). All animals  were housed s ingly in 
me tabo l i sm cages to p r ev en t  the  consumpt ion  of bedding  
and /o r  fecal mater ia l .  Pa ra thy ro idec tomized  rats ,  wi th  
in tac t  thyroids ,  and  sham-ope ra t ed  animals  were ob ta ined  
f rom Zivic-Miller 24 h af ter  surgery,  and  al lowed an 
addi t iona l  48-72 h accl imat ion per iod following delivery.  
During this  period,  all animals  received l abora to ry  chow 
(Purina) and dist i l led wa te r  ad l ibi tum. 
Food was r emoved  f rom the  animals,  beginning at  14.00 h, 
for a per iod required to reduce the  b. wt  by  20% (120 h), 
wi th  wa te r  suppl ied  t h r o u g h o u t  the  fast. Animals  were 
t hen  refed, ad l ibi tum, wi th  l abora to ry  chow. At  t imes  
af ter  refeeding, colonic prol i fat ive ac t iv i ty  was de t e rmined  
employing the  t echn ique  of H a g e m a n n  et  al. aa. Briefly,  
the  animals  received a single i.p. in ject ion of 50 txCi 
t r i t i a t ed  t h y m i d i n e  (aH-TdR) 1/2 h prior  to sacrifice by  
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Effects of fasting and refeeding in the colon of control (O), para- 
thyroidectomized (ll) and sham-operated (O) rats. Mean of 10 rats 
per point ~- 1 SE. 
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cerv ica l  luxa t ion ,  u n d e r  e the r  anes thes ia .  Samples  of the  
ascend ing  colon were r emoved ,  weighed,  f ixed in Clarke ' s  
so lu t ion  to r emove  u n i n c o r p o r a t e d  t h y m i d i n e  a n d  t he  
samples  c o u n t e d  emp loy ing  s t a n d a r d  l iquid  sc in t i l l a t ion  
t echn iques .  The  r e s u l t a n t  d a t a  was  expressed  as dis in-  
t e g r a t i o n s  pe r  m in  pe r  m g  of t i ssue  (dpm/mg) .  This  
t e c h n i q u e  is based  on t he  o b s e r v a t i o n  t h a t  ove r  95% of 
t he  cells wh ich  inco rpora t e  3H-TdR in de t ec t ab l e  a m o u n t s  
are t he  S-phase  p ro l i f e ra t ive  cells of the  in t e s t ina l  
mucosa  14. The  d p m / m g  p a r a m e t e r  t h u s  p rov ides  a re l iable  
e s t i m a t e  of S-phase  cel lular i ty .  I n d i v i d u a l  se rum ca lc ium 
levels were d e t e r m i n e d  f rom samples  t a k e n  via  the  j ugu la r  
vein  i m m e d i a t e l y  pr ior  to  sacrifice, employ ing  s t a n d a r d  
a t o m i c  a b s o r p t i o n  procedures .  
Results and discussion. T he  colonic response  to fas t ing  
a n d  refeeding in r a t s  beg ins  w i t h i n  12 h a f t e r  refeeding,  

Total serum calcium content in sham-operated and parathyroidecto- 
mized (PTX) rats during dietary manipulation (mg%) i 1 SE. 

Sham PTX 

Control 10.09 i 0.18% 4.06 :i: 0.23% 
120 h fast 9.37 -4- 0.46% 4.23 + 0.25% 
24 h refeed 9.75 4- 0.05% 4.17 :E 0.07% 
48 h refeed 10.35 • 0.09% 4.44 + 0.22% 
72 h refeed 9.80 :t: 0.10% 4.14 i 0.18% 

reach ing  a m a x i m u m  be tween  24 a n d  48 h a n d  rega in ing  
con t ro l  levels b y  72 h. Th i s  c o n t r a s t s  w i th  the  response  
in t he  mouse  8, where  m a x i m a l  response  is obse rved  
b e t w e e n  12 and  24 h w i t h  a d u r a t i o n  of 36 h. Addi t iona l ly ,  
t he  r a t  exh ib i t s  no s ign i f ican t  depress ion  in t h y m i d i n e  
i nco rpo ra t i on  p e r  mg  t i ssue  a f t e r  fas t ing,  as is t he  case 
w i t h  mice  a. 
The  p a r a t h y r o i d e c t o m y  p rocedure  emp loyed  here  sig- 
n i f i can t ly  r educed  t he  s e rum ca lc ium levels (table),  
while  t he  s h a m - o p e r a t e d  an ima l s  showed  no difference 
f rom control .  A n i m a l  su rv iva l  in P T X - a n i m a l s  exceeded 
80% fol lowing fast ing.  P a r a t h y r o i d e c t o m y  d id  n o t  in 
i tself  a l t e r  colonic cell p ro l i f e ra t ion  w h e n  c o m p a r e d  to 
s h a m - o p e r a t e d  con t ro l  mice.  
P a r a t h y r o i d e c t o m i z e d  r a t s  exh ib i t ed  a refeeding response  
e q u i v a l e n t  in b o t h  d u r a t i o n  and  m a g n i t u d e  to. t h a t  seen 
in s h a m - o p e r a t e d  and  con t ro l  ra ts .  The  s e rum ca lc ium 
levels a t t a i n e d  v ia  p a r a t h y r o i d e c t o m y  in t he  p r e sen t  
s t u d y  were e q u i v a l e n t  to  those  which  re s t r i c t ed  bone  
mar row,  t h y m u s  a n d  l iver  p ro l i fe ra t ion  in v ivo  ~,~ 
Th i s  suggests  t h a t  the  colonic response  is no t  m e d i a t e d  
t h r o u g h  se rum calc ium.  The  exac t  n a t u r e  of t he  d i e t a ry  
m i n e r a l  r e q u i r e m e n t  in t he  colonic refeeding response  is 
c u r r e n t l y  u n d e r  inves t iga t ion .  

14 R.P.  Pascal, G. I. Kaye and N. Lane, Gastroenterology 54, 835 
(1968}. 

Oxidat ive  act iv i ty  d u r i n g  the  s e x u a l  cycle  of the  centra l  n e r v o u s  s y s t e m ,  adrena l  g lands  and ovar ie s  
in the  h a m s t e r  (Mesocricetus auratus) 
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Summary. The  resu l t s  i nd i ca t e  s ign i f ican t  increases  of t he  o x i d a t i v e  m e t a b o l i s m  in t he  oes t rus  of t he  ovaries ,  hypo-  
t h a l a m u s  a n d  t he  pos te r io r  cor tex,  whi le  in  the  a m y g d a l a  th i s  increase  occurs  in t he  phase  of dies t rus .  

I n  t h e  r a t  i t  is k n o w n  t h a t  t h e  h y p o t h a l a m u s  regula tes  
t he  secre t ion  of t h e  a n t e r o h y p o p h y s i s  a n d  t h a t  t he re  
exis ts  a close r e l a t ionsh ip  b e t w e e n  t he  ox ida t ive  m e t a -  
bo l i sm of t he  h y p o t h a l a m u s  a n d  t h e  secre t ion of gona-  
do t roph ine s  1, 2. W e  know,  t h e  p a r t i c i p a t i o n  of the  l imbic  
s y s t e m  in t he  axis  h y p o t h a l a m u s - h y p o p h y s i s - g o n a d  3-5 
a n d  t h a t  t he  gonads  show cycl ical  v a r i a t i o n s  in t he i r  
ox ida t ive  m e t a b o l i s m  6. R e c e n t l y  7, i t  h a s  been  shown  
t h a t  in  t he  r a t  t h e r e  seems to  exis t  a possible  par -  
t i c ipa t i on  of t he  pos te r io r  co r t ex  ( latero-occipi tal)  in t he  
con t ro l  of  t he  sexua l  cycle. The re  are n u m e r o u s  works  s, 9 
w h i c h  no te  t h a t  t he  n e u r o e n d o c r i n a l  processes  of t he  
h a m s t e r  seem to b e . d i f f e r e n t  f rom those  of t he  r a t  a n d  
o the r  species of v e r t e b r a t e s .  Th i s  i n f o r m a t i o n  m o v e d  us 
to  ver i fy  if t he  p rev ious ly  m e n t i o n e d  s t ruc tu res ,  wh ich  
in t he  r a t  exper ience  cyclic changes  in t he i r  c o n s u m p t i o n  
of 0 2 , in  t he  h a m s t e r  exper ience  the  same  changes  as an  
i n d e x  of t h e i r  p a r t i c i p a t i o n  in t h e  r egu la t ion  of t he  sexua l  
processes.  
Material and methods. 30 female  hams te r s ,  whose  we igh t  
va r i ed  f rom 130 g to  146 g, were used. T h e y  were fed 
' ad  l i b i t u m '  t he  s t a n d a r d  d ie t  of t he  I n t e r f a c u l t a t i v e  
D e p a r t m e n t  of Phys io logy  of t he  U n i v e r s i t y  of Ovicdo,  
w i t h  free access to  d r i n k i n g  water .  The  l igh t  t12 h l ight,  
12 h dark) ,  t e m p e r a t u r e  (23 4- 3 ~ and  abso lu te  h u m i d i t y  
were  cont ro l led .  T he  se lec t ion  of an i m a l s  was  m a d e  
fol lowing t he  s t u d y  of t h e  vag i na l  cytology,  and  on ly  

those  wh ich  h a d  comple te  cylces of 4 days  were used. 
T h e y  were decap i t ed  and  the  fol lowing ma te r i a l s  were 
d issec ted  in accordance  w i t h  H o f f m a n  a n d  R o b i n s o n l ~  
hypophys i s ,  h y p o t h a l a m u s ,  amygda l a ,  pos te r io r  cor tex  
( la tero-occipi ta l)  and  t h e  sep ta l  area.  Add i t iona l ly ,  t he  
ovar ies  a n d  a d r e n a l  g lands  were e x t r a c t e d  a n d  weighed.  
The  glucose level  in  t he  b lood was d e t e r m i n e d  b y  glucose 
ox idase  me thod .  
One ox ida t ive  m e t a b o l i s m  ( consumpt ion  02) was deter -  
m i n e d  b y  W a r b u r g ' s  M a n o m e t r i c  M e t h o d  ix. This  m e t h o d  
was used because  of t he  a b u n d a n t  ev idence  wh ich  shows 
t he  close r e l a t ionsh ip  be tween  t he  ox ida t ive  m e t a b o l i s m  
of t h e  areas  of t h e  CNS a n d  t he  ovar ies  w i t h  t he  secret ion 
of g o n a d o t r o p h i n e s  1,4. The  s ta t i s t i ca l  t r e a t m e n t  of the  
resu l t s  was  done  in accordance  w i t h  t h e  t e s t  ' t '  of F i sher  
a n d  Y a t e s  12. 
Results. Table  1 shows t he  resul t s  of t he  ox ida t i ve  
m e t a b o l i s m  of t he  d i f fe ren t  s t r u c t u r e s  s tudied .  As we 
can  see, the  ovary ,  t h e  b y p o t h a l a m u s  a n d  t he  pos te r io r  
co r t ex  suffer a s ign i f ican t  increase  in t h e  phase  of estrus,  
whi le  a m y g d a l a  exper ience  i t  in  t he  phase  of d ies t rus ;  
h o w e v e r  the  hypophys i s ,  s ep ta l  a rea  a n d  t he  ad r ena l  g lands  
did  n o t  exper ience  changes  t h r o u g h  t he  sexua l  cycle. 
Tab le  2 reflects  t he  va lues  of t h e  we igh t  of t h e  ovar ies  
a n d  ad rena l  g lands  (mg) as well  as t he  g lucemias  in the  
phases  of es t rus  and  dies t rus .  T a k i n g  in to  a c c o u n t  t h a t  
t he re  is no  s ign i f ican t  di f ference in t he  t o t a l  we igh ts  of 


