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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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t h a t :  ' P r e p a r a t i o n s  f rom the  iguanids  Iguana iguana an d  
Crotaphytus collaris m a d e  s u b s e q u e n t  to  t h e  pub l i shed  
k a r y o t y p e s  h a v e  also shown  a sa te l l i ted  No. 2 pai r . '  Th i s  
raises t he  poss ib i l i ty  t h a t  th i s  m a y  be  a cons i s t en t  
p h e n o m e n o n  in th i s  f ami ly  which  will no t  be  ev ide n t  ex- 
cep t  u n d e r  ideal  t issue cu l tu re  and  p r e p a r a t i v e  cytologic 
condi t ions .  

T h e  second o b s e r v a t i o n s  conce rn  t h e  m i c r o c h r o m o s o m e  
m o r p h o l o g y  a n d  i ts  p r o b a b l e  i m p o r t a n c e  in  species 
d i f f e ren t i a t ion  a n d  p e r h a p s  in specia t io  n i tself  ~,~,9. Our  
a r r a n g e m e n t  of m i c ro ch ro mo s o mes  for S. occidentalis a n d  
S. graciosus suggests  t h a t  t h e  5 m i c r o c h r o m o s o m a l  pa i r s  
in  t h e  fo rmer  are v e r y  s imi la r  if n o t  iden t i ca l  to  t h e  f i r s t  
5 m i c r o c h r o m o s o m e  pa i r s  of t h e  l a t t e r .  A rev iew of t h e  
Uta k a r y o t y p e s  of PENNOCK 2, 7 sugges t  a s imi la r  i d e n t i t y  
for a t  leas t  t h e  f i rs t  4 pairs.  Thus ,  i t  would  seem t h a t  
ana lys is  of m i c r o c h r o m o s o m e  n u m b e r  is n o t  suff ic ient  for  
cr i t ical  in terspeci f ic  compar i son  a m o n g  t h e  l izard  ka ryo -  
types .  B e t t e r  p r e p a r a t i v e  t echn iques  revea l  suff ic ient  
m i c r o c h r o m o s o m a l  m o r p h o l o g y  for  good c o m p a r a t i v e  
ana lys i s  of t h e  l a rger  pairs .  Excel leng  p r e p a r a t i o n s  will  
enab le  one to  see de ta i l  in all b u t  t h e  smal les t  pairs ,  even  
to v i sua l i za t ion  of a p p a r e n t l y  sa te l l i ted  m i c r o c h r o m o -  
somes. A n o t h e r  t e c h n i q u e  recen t ly  deve loped  b y  SHAW 1~ 
has  d e m o n s t r a t e d  v is ib le  a r m  s t r u c t u r e  in  t h e  smal l e s t  
m i c ro ch ro mo s o mes  of S. graciosus n.  Th i s  p romises  to  be  
he lpfu l  in  t h e  fu tu re  ana lys i s  of in terspeci f ic  m i c ro ch ro mo-  
somal  differences  an d  t h e i r  m e a n i n g  in k a r y o t y p e  evolu-  
t ion  in t h e  l izards.  L i za rd  t i ssues  are read i ly  ava i l ab le  a n d  
easi ly h a n d l e d  b y  s t a n d a r d  t i ssue  cu l tu re  t e c h n i q u e s  and  
should  be  a va luab l e  source of m a t e r i a l  for f u r t h e r  s tud ies  
of m i c r o c h r o m o s o m e  b e h a v i o r  an d  func t ion .  

Fig. 1. (a) (top) Karyotype of Sceloporus graciosus. Note satellites at 
end of long arm of second macrochromosolne pair. (b) (bottom) 
Karyotype of Sceloporus occidentaIis. 

Rdsumd. Les c h r o m o s o m e s  s o m a t i q u e s  de deux  L6zards  
r ep r6sen ta t i f s  des scelopor ins  son t  analys6s.  S. graciosus 
a 12 m a c r o c h r o m o s o m e s  et  18 mic roch romosomes ,  e t  S. 
occidentalis a 12 m a c r o c h r o m o s o m e s  et  10 m i c r o c h r o m o -  
somes. La  morpholog ie  des m a c r o c h r o m o s o m e s  de ces 
deux  esp~ces est  la m~ine. L a  morpho log ie  des micro-  
ch ro mo s o mes  offre des diff6rences sp6eif iques i m p o r t a n t e s .  
Ce fa i t  a ins i  que d ' a u t r e s  c o n s t a t a t i o n s  suggSrent  que  les 
c h a n g e m e n t s  observ6s  dans  les m i c r o c h r o m o s o m e s  j o u e n t  
p r o b a b l e m e n t  un  r61e i m p o r t a n t  dans  l ' 6vo lu t ion  du  
k a r y o t y p e  des L6zards.  
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Fig. 2. (a) and (b) Long-arm telomeric association and 'bridging' of 
second macrochromosome pair of S. occidentalis. (c) Satellites of 
second macroehromosome pair of S. occidentalis appearing after 
multiple passages in tissue culture. 
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The Chromosomes of MarmosaJuscata Thomas,  from Northern Venezuela (Marsupialia, Didelphidae) 

The  k a r y o t y p e  of ~Iarmosa robinsoni has  been  recen t ly  
r epor t ed  b y  REIG 1 as be ing  ve ry  s imi la r  to  t h a t  of 
Caluromys derbianus, descr ibed  b y  BIGGERS et  a l ) .  B o t h  
species sha re  t he  same  n u m b e r  of c h r o m o s o m e s  (2n = 14) 
and  t he  au toso lnes  are qui te  s imi lar  in re la t ive  size an d  
a rm  ra t io  the  gonosomes  are s l ight ly  different ,  t hough .  
Marmosa mexicana has  also been  found  2 to  be  ve ry  s imi la r  
to  Caluromys derbianus in  t he  c h r o m o s o m e  comple men t ,  
b u t  a desc r ip t ion  of i ts  k a r y o t y p e  has  no t  been  presen ted .  

The  s t r ik ing  c h r o m o s o m e  s imi la r i ty  found  be t w een  
fair ly  s epa ra t e  d ide lph id  genera  is n o t e w o r t h y .  Marmosa 

a n d  Caluromys are m e m b e r s  of d i f fe ren t  subfami l ies  of t h e  
D ide lph idae  1, a, n a m e l y  D i d e l p h i n ae  a n d  Microbio-  
ther i inae .  Dide lph ids  of t h e  same  s u b f a m i l y  as Marmosa, 
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