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Difference in surface area of the corona cells of ova after incubation for 6 h in uterine secretion from rats pretreated with oestradiol, pro- 
gesterone or testosterone 

Substances Doses No. of assays Initial Surface area after Absolute 
s.c. No. of rats surface area 6 h incubation increase 

(mrn 2) (mm ~) (mm 2) 

Controls Vehicle only 12/36 1841 4- 108 4708 -t- 348 2867 i 377 
Oestradiol 3 ~xg/kg 2/4 1191 4- 073 3509 4- 490 2318 -4- 344 

10 txg/kg 2/6 1233 --  212 3202 -t- 1200 1968 4- 988 
30 ~xg/kg 2[6 1394 4- 048 3989 4- 076 2495 4- 159 

Progesterone 3 mg/kg 2i6 2319 4- 020 4665 4- 561 2346 4- 582 
10 mg/kg 7/19 1401 4- 179 1664 4- 306 264 -4- 209 
30 mg/kg 4/10 1254 -r 323 1145 -t- 262 -- 109 4- 082 

Testosterone 3 mg/kg 3/8 1771 4- 056 4071 -b 240 2300 4- 184 
10 mg/kg 3/8 1697 4- 155 4823 4- 780 3125 :L 830 
30 mg/kg 3/8 1437 4- 376 1861 4- 910 424 4- 560 
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Fig. 3. Physical properties of uterine secretion from progesterone 
pretreated rats and action in vitro on dispersion of corona cells 
of the ovum. 

PINCUS s a n d  McCLEAN e t  al.  7 a s s u m e d  t h a t  t h i s  f a c t o r  
m i g h t  be  a n  e n z y m e  s i m i l a r  to  s p e r m a t o z o a l  h y a l u r o n i -  
da se .  W e  h a v e  o b s e r v e d  t h a t  t h e  d i s p e r s i o n  of  t h e  c o r o n a  
cel ls  c a n  be  a c c e l e r a t e d  in  v i t r o  f o l l o w i n g  a d d i t i o n  o f  r a t  
s p e r m a t o z o a ,  w h i c h  s u g g e s t s  t h a t  t h e  f a c t o r  r e s p o n s i b l e  
for  t h i s  e f f ec t  m i g h t  wel l  be  of  a n  e n z y m a t i c  n a t u r e  a n d  
t h a t  i t  c a n  b e  i n h i b i t e d  b y  p r o g e s t e r o n e  t r e a t m e n t .  

Rdsum6. L a  l i g a t u r e  d e s  e x t r ~ m i t 6 s  d i s t a l e s  d e s  c o r n e s  
u t 6 r i n e s  de  r a t e s  c a s t r 6 e s  e t  s e n s i b i l i s 6 e s  ~ l ' c e s t r a d i o l  
(3 [xg/kg/ jour ,  s .c.)  p e r m e t  de  r ecue i l l i r  a u  b o u t  de  21 j o u r s  
la  s 6 c r 6 t i o n  u t 6 r i n e  a c c u m u l 6 e .  Cel le-ci  r e n f e r m e  u n  Iac-  
t e u r  p r o v o q u a n t  in  v i t r o  la  d i s p e r s i o n  de s  ce l lu les  de  la  
c o u r o n n e  de  l 'ceuf .  C e t t e  a c t i o n  e s t  i n h i b 6 e  p a r  u n  p r6 -  
t r a i t e m e n t  de  p r o g e s t 6 r o n e  (10 m g / k g / j o u r ,  s.c.) d u  14e a u  
21 '  j o u r  ou  p a r  de  f o r t e s  d o s e s  de  t e s t o s t 6 r o n e .  L ' c e s t r a -  
diol ,  p a r  c o n t r e ,  ne  p r 6 s e n t e  p a s  c e t t e  a c t i o n  i n h i b i t r i c e .  
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Thyroca l c i ton in  and Citric Acid 

T h e  r e l a t i o n s h i p  o f  c a l c i u m  a n d  c i t r i c  a c i d  h a s  b e e n  
k n o w n  fo r  a l o n g  t i m e  1. A c a l c i u m - c i t r a t e  c o m p l e x  in  
b l o o d  r e p r e s e n t s  t h e  n o n - i o n i z e d  u l t r a f i l t r a b l e  f r a c t i o n  
o f  c a l c i u m  a n d  t h e  a m o u n t  of  c i t r i c  a c i d  in  s e r u m  m a y  
i n f l u e n c e  t h e  q u a n t i t y  o f  i o n i z e d  c a l c i u m .  A w h o l e  
n u m b e r  o f  h o r m o n e s  a n d  o t h e r  f a c t o r s  w h i c h  i n d u c e  
c h a n g e s  o f  t h e  s e r u m  c a l c i u m  l eve l  c a n  i n f l u e n c e  t h e  
c i t r i c  a c i d  t o o :  p a r a t h o r m o n e ,  v i t a m i n  D,  t h y r o x i n ,  e tc .  
T h y r o c a l c i t o n i n  (TC) r e d u c e s  t h e  s e r u m  c M c i u m  v e r y  
q u i c k l y ,  a n d  v i c e  v e r s a  t h e  p r o d u c t i o n  of  t h e  h o r m o n e  is 
c o n t r o l l e d  b y  t h e  a c t u a l  q u a n t i t y  of  c a l c i u m  in  t h e  c i r cu -  
l a t i o n .  So f a r  n o t h i n g  is k n o w n  a b o u t  a p o s s i b l e  a c t i o n  of  
T C  c o n c e r n i n g  o r g a n i c  a c i d s  in  g e n e r a l  a n d  c i t r i c  a c id  in  
p a r t i c u l a r .  

I n  o u r  e x p e r i m e n t s  we  t r i e d  to  e s t a b l i s h  w h e t h e r  t h e  
l eve l  o f  c i t r i c  a c id  fo l lows  t h e  c h a n g e s  of t h e  s e r u m  
c a l c i u m  a n d  w h e f l l e r  i t  d e p e n d s  o n  t i m e  a n d  d o s a g e .  T C  
w a s  g a i n e d  f r o m  t h e  t h y r o i d  g l a n d s  o f  p i g s  a c c o r d i n g  t o  
HIRSCHS. T h e  p u r i f i e d  e x t r a c t  in  a c e t a t e  b u f f e r  ( p H  3.8) 
w a s  i n j e c t e d  i .m .  to  i n t a c t  5 0 - d a y - o l d  m a l e  r a t s  of  t h e  
W i s t a r  s t r a i n  ( 1 0 0 - 1 2 0  g) w h i c h  we re  k e p t  for  4 d a y s  on  a 
c a l c i u m - f r e e  d ie t .  Al l  e x p e r i m e n t a l  a n d  c o n t r o l  a n i m a l s  

1 j .  B. PI~CUS, H. A. PETERSON and B. KRAMER, J. biol. Chem. 68, 
601 (1926). 

2 p. F. HIRSCH, E. F. VOELKEL and P. L. MUNSON, Science ld6, 412 
(1964). 
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were  kil led a t  g iven  in te rva l s ,  b lood  s a m p I e s  were  col- 
lected b y  h e a r t  p u n c t u r e  for  an  ana l y s i s  of  c a l c i u m  a a n d  
ci t r ic  ac id  4. 

T h e  resu l t s ,  g iven  in T ab l e s  I a n d  I I ,  s h o w  t h a t  a f t e r  
t h e  a d m i n i s t r a t i o n  of TC t h e  decrease  of s e r u m  ca l c ium 
a n d  ci t r ic  acid is s i m u l t a n e o u s .  S imi la r  b e h a v i o u r  of t h e s e  
2 c o m p o n e n t s  is well  k n o w n  in cases  of h y p o p a r a -  
t h y r o i d i s m .  I n  h y p e r p a r a t h y r o i d i s m  the  rise of t h e  ci t r ic  
acid a n d  ca l c ium c o n c e n t r a t i o n s  in s e r u m  is c o n n e c t e d  
w i t h  t h e  d e s t r u c t i o n  of  bone  t i s sue  on  one  s ide  a n d  t h e  in- 
f luence  of p a r a t h o r m o n e  on  the  k i d n e y s  on  t h e  o t h e r  side. 
T h e  ef fec t  of TC on  b o n e  t i s sue  is a n t a g o n i s t i c  to  t h a t  of 
p a r a t h o r m o n e .  I t  i nh i b i t s  t h e  r e a b s o r p t i o n  of b o n e  
mineralS,  ~, e n h a n c e s  t h e  i n c o r p o r a t i o n  of c a l c i um  in to  t h e  
bones  v, inc reases  t h e  n u m b e r  of  o s t e o b l a s t s  8 a n d  t h u s  
f a v o u r s  t h e  f o r m a t i o n  of  n e w  bone .  I n  sp i te  of  t he se  
f indings ,  t h e  f a s t  decrease  of s e r u m  ca l c i um  a n d  c i t r ic  
acid c a n n o t  be e x p l a i n e d  on ly  b y  t h e  effect  on  b o n e s  m e n -  
t i oned  above ,  b e c a u s e  of t h e  t i m e  fac tor .  T w o  poss ib le  
m e c h a n i s m s  of a c t i on  m a y  be  cons ide red :  e i the r  TC 
affects  t h e  m e m b r a n e s  of b o n e  cells c o n c e r n i n g  t h e  t r a n s -  
p o r t  of  c a l c ium ~ o r / a n d  t h e  loss of b o t h  c o m p o n e n t s  
t h r o u g h  t h e  k idneys .  W e  are well  a w a r e  of t h e  fac t  t h a t  
k idneys  are  n o t  looked  u p o n  as a t a r g e t  o rgan ,  w h i c h  is 
in f luenced  b y  TC. B u t  th i s  q u e s t i o n  is fa r  f r o m  be ing  
clear. T h e r e  is no  a g r e e m e n t  conce rn ing  the  p h o s p h a t u r i c  

effect  of TC, a n d  even  in case  of calc iur ia ,  t h e  r e su l t s  a re  
p e r h a p s  a f fec ted  b y  d i f f e ren t  c o n d i t i o n s  of  t he  exper i -  
m e n t .  A decrease  of  u r i n a r y  c a l c ium a f t e r  TC in fus ion  w a s  
o b s e r v e d  in e x p e r i m e n t a l  a n i m a l s  ~~ b u t  in n o r m a l  m a n  
TC a d m i n i s t r a t i o n  in a s ingle  in j ec t ion  e n h a n c e d  signifi-  
c a n t l y  t h e  e x c r e t i o n  of c a l c ium n .  N o t h i n g  w h a t e v e r  is 
k n o w n  a b o u t  ci t r ic  ac id  exc re t ion .  

I t  w a s  e s t a b l i s h e d  t h a t  f a c to r s  - s u c h  as  p a r a t h o r m o n e  
a n d  v i t a m i n  D - w h i c h  con t r o l  t h e  m e t a b o l i s m  of ca lc ium,  
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Table f 

Time N~. of animals TC Calcium in serum Citric acid in serum 
(rag/100 ml) (rag/100 nil) 

Controls 6 0 10.28 -L 0.18 5.60 ~ 0.17 
(nfin} 

20 6 + c).68 • 0.11 ~ 5.4(, • 0.15 

40 (~ -k 8.63 ~ 0.22 b 5.34 ~ 0.14~ 

60 12 + 8.39 • 0.22 b 4.96 J_ 0.20 b 

120 6 -k 8.32 A- 0-22b 5.10 i 0.35~ 

180 6 -}- 9.00 ~ 0.30 ~, 5.35 ~ 0.21 ,~ 

Control aniinals received 1 ml of acetate buffer pH 3.8. Experimental animals received 8 units according to HIRsCtf~ approximately 0.8 MRC 
units. ~ Statistical significance on the 5~ level. ', Statistical significance on the 1% level. 

Table II  

Controls 
Single dose (rain) 

No. of TC Calcium in serum Citric acid in serum Magnesium in serum 
animals (rag/100 ml) (mg/100 ml) (mg/100 ml) 

4 O 9.80 ~_ 0.12 5.60 ~ 0.19 4.20 i 0.12 

60 4 12 Hirsch U 7.85 ~_ 0.27 ~ 4.00 -~ 0.13 �9 4.07 ~_ 0.10 
1.2 MRC U 

180 4 12 Hirseh U 8.72 -~ 0.18 ~ 5.30 4- 0.30 4.54 -L 0.22 
1.2 MRC U 

Repeated dose (min) 

60 5 4 • 3 Hirsch U 6.96 ~_ 0.22 ~ 4.85 ~ 0.07 ~ 4.40 ~ 0.16 

Control animals received 3.8 ml of acetate buffer pi t  3.8. In case of the repeated dose TC was injected 4 times in the intervals of 30 rain and 
the aifimals were sacrificed 60 min after the last injection. ~ Indicates the statistical significance on the 1% level, 
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also i n t e r v e n e  ac t ive ly  in t he  m e t a b o l i s m  of ci t r ic  acid 12, ~3. 
A c c u m u l a t i o n  of ci t r ic  acid in k idneys  a n d  bones  was 
obse rved  a f t e r  a d m i n i s t r a t i o n  of p a r a t h o r m o n e  or  
v i t a m i n  D. W e  h a v e  the re fo re  e x a m i n e d  ill ou r  exper i -  
m e n t s  t he  c o n c e n t r a t i o n  of ci t r ic  acid and  ca lc ium in t he  
k idneys  a n d  bones,  b u t  t he  e x p e r i m e n t a l  g roup  showed no 
di f ference in compar i son  w i t h  t he  controls .  Only  t he  con- 
t e n t  of ca lc ium in t he  k idneys  was s l igh t ly  d imin i shed  in 
t h e  e x p e r i m e n t a l  group.  

So i t  appea r s  t h a t  a f t e r  a d m i n i s t r a t i o n  of TC t he  ci t r ic  
acid follows t he  s e rum ca lc ium level and  t he  q u a n t i t y  of 
ionized ca lc ium v e r y  l ike ly  does no t  change,  b u t  no  proof  
ha s  been  o b t a i n e d  t h a t  TC in ter fers  w i t h  t he  m e t a b o l i s m  
of c i t r ic  acid.  

Zusammen]assung. Thyreoca lc i ton in ,  das  neue  K a l z i u m  
u n d  P h o s p h o r  s enkende  H or m on ,  wurde  auf  seine 

W i r k u n g  auf  den  Z i t ronens / iu regeha l t  v o n  P lasma,  
Nie ren  und  K n o c h e n  un t e r such t .  Dabe i  wurde  eine Sen- 
k u n g  der  Z i t ronens~ure  im P l a s m a  festgestel l t ,  n i c h t  abe r  
eine solche in K n o c h e n  und  Niere. 
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Chromosome Morphology of Sceloporine Lizards 

Cytogene t ic  t e c h n i q u e s  for t he  e x a m i n a t i o n  of soma t i c  
ch romosomes  of m a m m a l i a n  cells h a v e  recen t ly  been  
e x t e n d e d  to  r ep t i l i an  s tudies .  Because  of these  advances ,  
i t  h a s  been  possible  to  o b t a i n  k a r y o t y p e s  of severa l  repre-  
s e n t a t i v e  rept i les  to  date .  Some i m p o r t a n t  po in t s  a b o u t  
t he  r ep t i l i an  c h r o m o s o m e s  h a v e  been  descr ibed  in these  
s tud ies  such  as t h e  e v o l u t i o n a r y  p a t t e r n s  of t he  o rder  
crocodi l ia  1 a n d  sex c h r o m o s o m e s  w i t h i n  t he  m i c r och romo-  
some po r t i on  of a k a r y o t y p e  ~. I n  none  of these  s tud ies  
ha s  a nucleolus  o rgan ize r  region been  descr ibed  in a 
r ep t i l i an  k a r y o t y p e .  Our  r ecen t  s tudies  of ch r om osomes  
f rom 2 l izard  species i nd i ca t e  t he  cons i s t en t  presence  of 
sa te l l i ted  c h r o m o s o m e s  w i t h i n  t he  ka ryo type .  This  r epo r t  
descr ibes  t h e i r  a p p e a r a n c e  a n d  b e h a v i o r  in  our  t i ssue  cul- 
t u r e d  cells f rom Sceloporus occidentalis a n d  S. graciosus 
col lected f rom t h e  L a g u n a  m o u n t a i n s  in E a s t e r n  San  
Diego County ,  California.  

Myocard ia l  t i s sue  was minced  and  p laced  in mi lk  dilu- 
t i on  bo t t l e s  in  Eagles  m e d i a  s u p p l e m e n t e d  w i t h  2 • 
e x t r a  a m i n o  acids a n d  c o n t a i n i n g  20% fe ta l  calf  s e rum 
a n d  penici l l in  a n d  s t r ep tomyc in .  The  cu l tures  were in- 
c u b a t e d  a t  30 ~ a n d  a f t e r  severa l  days  t he  t i ssue  pieces 
a t t a c h e d  to  t he  bot t le ,  a n d  cel lular  o u t g r o w t h  began.  
Af te r  2-3  weeks, t h e  cells were r e m o v e d  f rom t h e  glass 
surface  w i t h  t r y p s i n  (0.25%) and  t r a n s f e r r e d  to  new 
bot t les .  Therea f t e r ,  t h e y  are h a n d l e d  in t he  same  m a n n e r  
as m a m m a l i a n  cell cu l tu res  wi th  t he  excep t ion  of t he  
i n c u b a t i o n  t e m p e r a t u r e .  Chromosome  p r e p a r a t i o n s  are  
genera l ly  m a d e  on  t h e  t h i r d  day  a f te r  passage  w h e n  t h e  
cells are i n c u b a t e d  w i t h  0.2 txg/ml colcemid for 6 h a n d  
t h e n  h a r v e s t e d  b y  t ryps in i za t ion .  T he  cells are t r e a t e d  
w i t h  0 . 0 7 5 M  I~C1 for 17 min ,  f ixed in 3:1  e thano l -ace t i c  
acid, and  a i r -dr ied  on  a glass slide. Some cu l tures  h a v e  
b e e n  m a i n t a i n e d  for  over  one  y e a r  to  date ,  a n d  a l t h o u g h  
t h e i r  mi to t i c  a c t i v i t y  is low w h e n  compared  to  m a m m a l i a n  
cell cul tures ,  t h e y  h a v e  r e m a i n e d  p r e d o m i n a n t l y  diploid.  

The  k a r y o t y p e s  of b o t h  species show 12 m a c r o c h r o m o -  
somes in t h e  severa l  i nd iv idua l s  of b o t h  sexes wh ich  were 
examined .  The  k a r y o t y p e s  are shown  in F igure  1 a n d  
show S. occidentalis to  h a v e  12 m a c r o c h r o m o s o m e s  a n d  10 
m i c r o c h r o m o s o m e s ;  whereas  S. graciosus has  12 macro-  
c h r o m o s o m e s  a n d  18 mic rochromosomes .  W e  were 
u n a b l e  to  see a n y  di f ference b e t w e e n  t he  2 sexes in  e i the r  
species, con f i rming  COLE et  a12 in t he i r  r e p o r t  on  S. 
ocr 

(Sceloporus occidentalis and S. graciosus) 

There  are 2 p r inc ipa l  obse rva t ions  of in t e res t  wh ich  can  
be  m a d e  in t h e  k a r y o t y p e s  of these  2 species. Firs t ,  i t  is 
e v i d e n t  t h a t  b o t h  h a v e  s imi la r  m a c r o c h r o m o s o m e  mor-  
phology.  I n  c o n t r a s t  to  t he  a r r a n g e m e n t  of LowE et al. 4, 
i t  seems more  logical  to  a r r ange  t he  la rges t  6 pai rs  of 
ch romosomes  f ronl  b o t h  species as m a c r o c h r o m o s o m a l  
e lements .  I n  fact ,  a rev iew of p u b l i s h e d  k a r y o t y p e s  of 
o t h e r  'Sce lopor ine '  species 2, 5-7 show essent ia l ly  ident ica l  
m a c r o c h r o m o s o m e  m o r p h o l o g y  for r ep r e sen t a t i ve s  of the  
genuses  Uta ,  Urea  and  Sceloporus.  However ,  only  
L o w E ' s  k a r y o t y p e  of S. magister shows sa te l l i ted  chromo-  
somes in t h e  complemen t .  Our  p r e p a r a t i o n s  f rom S. 
graciosus h a v e  cons i s t en t ly  h a d  sa te l l i tes  of t he  long a rm  
of w h a t  we choose to call  c h r o m o s o m e  pa i r  No. 2. The  
a p p e a r a n c e  of these  sa te l l i tes  var ies  f rom p r e p a r a t i o n  to 
p r e p a r a t i o n  a n d  spread  to sp read  as is t r ue  for satel l i tes  
in  o t h e r  a n i m a l  (Figure la)  ka ryo types .  Our  f i rs t  p repa ra -  
t ions  f rom S. occidentalis showed no sate l l i tes  (Figure lb)  
b u t  cons i s t en t ly  d e m o n s t r a t e d  a h igh  incidence  of long- 
a r m  te lomere  associa t ion  of pa i r  No. 2 (Figure 2a, b). W e  
be l ieved  t h a t  t h i s  p h e n o m e n o n  sugges ted  the  presence  of 
non-v i sua l i zed  sa te l l i tes  or sa te l l i tes  in  a n  a l t e red  mor-  
phologica l  a n d  func t iona l  s ta te .  S u b s e q u e n t  p r e p a r a t i o n s  
f rom these  serial  cu l tures  h a v e  con f i rmed  th i s  b y  demon-  
s t r a t i n g  sa te l l i tes  on  th i s  c h r o m o s o m e  pa i r  (Figure 2c). 
Sate l l i te  p resence  is classical ly assoc ia ted  w i t h  nucleolar  
o rgan iz ing  func t ion .  The  va r i ab l e  a p p e a r a n c e  p r o b a b l y  
cor responds  to  d i f fe ren t  func t iona l  s t a t e s  of the  organizer .  
Af te r  seeing our  sa te l l i ted  p repa ra t ions ,  COH~NS repor ted  
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