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cy top la smic  p ro t e in  f rac t ions ,  Y a n d  Z, wh ich  b i n d  or- 
ganic  an ions  (such as b i l i rub in)  h a v e  been  isola ted TM. 
Whereas  p ro t e in  u is p r e s en t  exc lus ive ly  in the  l iver  ~ 
a n d  increases  a f te r  p h e n o b a r b i t a l  a d m i n i s t r a t i o n  ~, t he  
smM1 in t e s t ina l  m u c o s a  on ly  con ta ins  f r ac t ion  Z t6. Fai -  
lure  of p h e n o b a r b i t a l  in inc reas ing  c o n j u g a t e d  b i l i rub in  
c o n c e n t r a t i o n  in t he  i n t e s t i na l  m u c o s a  of h o m o z y g o u s  
G u n n  ra t s  is s imi lar  to  t h a t  descr ibed  for t h e  l iver  6. This  
fac t  and  t he  cor re la t ion  be t w een  T m  values  a n d  percen t -  
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ages of m u c o s a  c o n j u g a t e d  b i l i r ub in  seem to  conf i rm t h a t  
g lucuron ide  syn thes i s  b y  t h e  i n t e s t i n a l  m u c o s a  is para l le l  
to  t he  l iver  c a p a c i t y  t, 4. W e  de tec ted  some c o n j u g a t e d  ra-  
d ioac t ive  p i g m e n t  in  t h e  gu t  l u m e n  of h e p a t e c t o m i z e d  r a t s  
a f te r  t he  in jec t ion  of labe l led  uncon j  u ga ted  b i l i rubin .  How-  
ever, t h e  m e c h a n i s m  of t r ans f e r  was  no t  e s t ab l i shed  is 19. 

Resume~z. Se es tudi6  el efecto del f e n o b a r b i t a l  sobre  la 
con jugac idn  de la b i l i r r u b i n a  en r a t a s  W i s t a r  y G u n n  he- 
t e roc igo tas  some t ida s  a la  in fus idn  c o n t i n u a  de b i l i r r u b i n a  
no  con jugada .  Los resu l t ados  ob t en idos  p e r m i t e n  supone r  
_clue el f e n o b a r b i t a l  es capaz  de e s t imu la r  la conj ugac i6n  de 
la  b i l i r r u b i n a  t a n t o  en el Mgado  como en  la  m u c o s a  in tes t i -  
na l  de r a t a s  con def ic iencia  parc ia l  de g lucuroni l  t r ans -  
ferasa.  
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U l t r a s t r u c t u r e  of the  P a r a t h y r o i d  and 'C' Cells  of the T h y r o i d  in E x p e r i m e n t a l  Rach i t i s  in the  Rat  

I n  young  r a t s  s u b m i t t e d  to a d ie t  * cha rac t e r i zed  by  an  
increased  c a l c i u m / p h o s p h o r u s  r a t io  and  a lack of V i t a m i n  
D, a decalc i f ica t ion  of t he  fo rmed  bone  a e d  an  absence  
of ca lc i f ica t ion in t he  growing bone  was produced .  These  
an ima l s  showed some h i s topa tho log ica l  a l t e r a t ions  of t he  
gas t r ic  mucosa  w i th  a s ign i f ican t  increase  of HC1. Macro-  
scopic u lce ra t ions  in large q u a n t i t i e s  were also obse rved  ~. 

Suppos ing  t h a t  t he  d ie t  d i rec t ly  inf luences  t he  regula-  
t o r y  m e c h a n i s m s  of ca lc ium a n d  phosphorus ,  we s tud ied  
the  m o r p h o l o g y  of t h e  t hy r o i d  g lands  ('C' cells) and  t he  
p a r a t h y r o i d  g lands  since se rum ca lc imn  levels were the  
same in the  t r e a t e d  r a t s  as in t he  n o n - t r e a t e d  wh ich  were 
used as t he  con t ro l  g roup  ~. 

Material and melhods. W i s t a r  rats ,  25 to  30 d a y s  old, 
weighing  45 to 55 g and  ot a l ea to ry  sex were used and  t h e y  
were p u t  on  t he  d ie t  i m m e d i a t e l y  a f te r  weaning.  Blood 
samples  were t a k e n  b y  d e c a p i t a t i o n  of t r e a t e d  and  non-  
t r e a t e d  r a t s  in  basa l  condi t ions .  The  samples  were al lowed 
to coagu la te  a t  r oom t e m p e r a t u r e  and  were t h e n  cent r i -  
fuged. The  inorgan ic  p h o s p h a t e  was d e t e r m i n e d  b y  a 
pho toco lo r ime t r i c  m i c r o m e t h o d  a u t i l iz ing a B e c k m a n -  
D U  pho toco l i r ime te r  for i t s  readings .  

For  t h e  u l t r a s t r u c t u r a l  s tudy ,  t he  p a r a t h y r o i d s  a n d  
t h y r o i d s  were t a k e n  u n d e r  anae s t he s i a  w i t h  u r e t a n e  
n l o m e n t s  before t he  decap i t a t i on .  T he  f r a g m e n t s  ob t a ined  
were i m m e d i a t e l y  f i xa t ed  in g l u t a r a l d e h y d e  (2 it) and  
o s m i u m  t e t r o x i d e  (1 h), buf fe red  b y  p h o s p h a t e  buffer  to  

Serum levels of inorganic phosphorus in normal (C) and rachitic rats 
(R) 

Groups P Significance 

C (9) 4.00~0.2172~ NS 

R (7) 3.97~0.2516~ NS 

P = rag/100 ml. ~ Mean+standard error. In parenthesis, number of 
determinations. 

p H  7,2 a t  a t e m p e r a t u r e  of 4 ~ D e h y d r a t e d  w i th  acetone,  
inc luded  in ves topal ,  cu t  w i t h  an  u l t r a m i c r o t o m e  L K B ,  
c o n t r a s t e d  w i th  u ran i l  a n d  lead c o m p o u n d s  a n d  obse rved  
w i th  a Phi l l ips  EM-200 e lec t ron  microscope.  

Resulls. The  q u a n t i t y  of fl~organic p h o s p h a t e  c an  be 
seen in t he  Table .  

P a r a t h y r o i d s .  The  p r inc ipa l  cells were cha rac t e r i zed  
b y  a g rea te r  e lec t ronic  d e n s i t y  in t he  nuc leus  and  cyto-  
p lasm,  and  b y  t he  emiss ion of n u m e r o u s  microvi l l i s  on 
the  surface wh ich  in te rc rossed  w i t h  those  of ne ighbor ing  
cells, l eav ing  be tween  t h e m  clear spaces  (Figure 1). The  
n u m b e r  of I n i t ochondr i a  and  of rugous  endop la smic  
r e t i cu lum were m o d e r a t e  in  t h e i r  deve lopmen t .  The  Go!hi 
a p p a r a t u s  appea red  v e r y  well  deve loped  (Figure 1). 
A r o u n d  i t  were a few low-dens i ty  g ranu les  s u r r o u n d e d  b y  
a n i t id  m e m b r a n e .  A b u n d a n c e  of free r ibosomes  and  
po lysomes  (Figure  1). The  cent r io les  were r e m a r k a b l y  
deve loped  so t h a t  even  c i l ia ted  images  were seen (Fi- 
gure 1). F r e q u e n t l y  myel in ic  bodies  were observed  in t he  
cel lular  c y t o p l a s m  and  in t he  i n t e r s t i t i a l  spaces (Figure 1). 
The  nucle i  w i t h  ev iden t  nucleolus  and  dense  c h r o m a t i n ,  
s epa ra t ed  below double  nuc lea r  m e m b r a n e ,  showed wide 
gashes. The  con t ro l  r a t s  of the  s ame  age c lear ly  showed  
t he  p r inc ipa l  ceils w i t h  t he i r  cha rac t e r i s t i c  t ypes  - clear 
a n d  d a r k  - (Figure  2A). 

T h y r o i d s :  N u m e r o u s  ca lc i ton in  cells were obse rved  
w i t h  a b u n d a i i t  secre tory  granules  which  were a size f rom 
1200 to  2500 A of a f ine g r anu l a r  ma t r i x ,  a n d  s u r r o u n d e d  
b y  a ve ry  e v i d e n t  mebrane .  The  Golgi  a p p a r a t u s  was 
wel l -developed and  showed, a t  i ts  b o r d e r  small ,  v e r y  
dense  granules .  (Figure  2t3) 
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Fig. 1. Parathyroid cells. A) Myelinic body (arrow); Golgi apparatus (G); free ribosomes (R); clear spaces and mierovillis (I). Nucleus(N). 
B) Centriolus and eiliated image. (Arrow). Fig. 2. A) Parathyroid normal gland (control rats) : clear cell (C) and dark cell (D). B) Thyroid 'C' 
ceils ill raehitic rats: secretion granules (S). 

Discussion. The  s tudies  of normal  p a r a t h y r o i d s  and  
the i r  verif ied changes  under  hypo-  and hyperea lcaemia  
have  been num erous  4-6, is. In  every case ot hypocalcaemia ,  
i t  is obse rved  t h a t  cellular in te rd ig i ta t ions  are found,  t he  
cellular c i top lasm is da rkened  and  the  nucIear folds are 
increased.  In  our s tudies ,  these  p h e n o m e n a  are m u c h  
more  niarked.  All of th is  was possible p robab ly  because 
our expe r imen t s  were done wi th  adolescent  ins tead  of 
adul t  rats.  

The  calc i tonin ceils, whose  var ia t ions  a n d  morpho logy  
have  also been  a m p l y  s tudied  T-l% were filled wi th  
granulat ions ,  t he  s ignif icance of which  is diff icul t  to  
i n t e rp re t  since t h e y  po in t  to  two  possibi l i t ies:  1. s torage 
in the  granules due to  the  lack of l iberat ion,  2. t h e y  Were 
in a per iod  of fo rma t ion  for the i r  ul ter ior  secret ion.  

The fact  t h a t  the  se rum levels of calcium and  phosphorus  
were no t  a f fec ted  migh t  be due to t he  in t e rven t ion  of the  
regula tory  h o r m o n e s  of t h e  endogenous  calcium metab~ 
olism. This  is possible  because the  die t  used by  us impedes  
the  absorp t ion  of exogenous  calc ium ~5, t~. 

A hypoca lcaemia  a t  t h e  beginning  of t he  d ie t  could be 
the  s t imulus  for t h e  releasing of P T H  and  t h u s  p e r m a n e n t -  
ly c o m p e n s a t e  the  hypoca lcaemia ,  given t h a t  t he  life span  
of the  P T H  in blood is abou t  20 rain iv, and  i ts  con t inua l  
secret ion would br ing  abou t  the  p ic ture  descr ibed  above 
which becomes  no th ing  more  t h a n  an exaggera t ion  of 
the  g land ' s  morpho logy  b y  hypoca lcaemia -p roduc ing  
st imuli .  A hypoea lcaemia  is no t  p robab le  ~ af ter  succesive 
discharges  of P T H  so t h e  i n t e rven t ion  of thyroea lc i ton in  
is no t  needed.  This  ho rmone  has, howewer,  been  cont in-  
uously syn thes ized  10 and  i ts  s tor ing  could expla in  t he  
var iega ted  p ic tu re  of secre tory  granules  which  are 
observed  by  the  e lectron microscope.  W e  believe th is  
poss ibi l i ty  to be the  more  l ikely of the  two given here. 

ZusammenJassung. Bet R a t t e n  wurde  exper imente l l  
eine Rachi t i s  e rzeugt  a n d  dabei  die Vergnderungen  der  
Zellen der  Schilddri ise und  der  Nebenschi lddr i i se  nn te r -  
such t  und  die W e r t e  yon Ca and  P ira BIut.  Bet j u n g en  
Tieren s ind die Ve rgnde rnngen  wesent l icher  sis  bet a l ten  
I~atten. Es  werden  die E inwi rkungen  der  Hypocalc~imie 
diskut ier t .  
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