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be accelerated in hypophysec tomized  animals  in compari-  
son to in tac t  ones (Table II) .  Controls in which the  hypo-  
tha lamic  region of the  brain is exposed wi th  the  p i tu i t a ry  
remaining in tac t  respond like unopera ted  animals  to 
background changes. 

Darkness:  In  darkness the lower dermal  melanophores  
of white-  and b lack-adapted  hypophysec tomized  catfish 
equi l ibra te  at  a mean  MI 2.76 in about  6 h, suggesting 
t h a t  the  cont r ibut ion  of the  p i tu i t a ry  to equi l ibr ium in 
darkness is not  appreciable.  

4. Injection o/ pituitary extract. In t raper i tonea l  inject ion 
of 0.3 ml  of crude p i tu i t a ry  ex t rac t  (2 glands f rom long 
whi te -adapted  fish in 4 mt Ringer) into whi te -adapted  
hypophysec tomized  fish of the  same size induces dispersion 
to MI 4.00 (mean of 3 animals) in 2 h whereas the  same 
inject ion causes only slight dispersion (MI 2.20) in un- 
opera ted  whi te -adap ted  controls. 

Discussion. Comparison of the  t ime  relations of the  
chromat ic  changes of o ther  teleosts shows t h a t  I.  melas 
fills the  gap be tween  the  species in which these changes 
are ent i re ly  or p r imar i ly  neural ly  coordinated (e.g. Macro- 
podus ~, Fundulus  ~, Gasterosteus s, Lebistes ~, and Phoxi- 
nus s) and those in which thei r  control  is main ly  hormonal  
(e.g. dnguillag). 

The p i tu i t a ry  appears  to be essential  for full dispersion 
of melanophores  in black background adap ta t ion  ~~ Of 
all  the  layers the  epidermal  melanophores  appear  to be 
most  influenced by  p i tu i t a ry  hormones.  Fur thermore ,  
adap ta t ion  of hypophysec tomized  fish to a whi te  back- 

ground shows no s ta t is t ical ly  signif icant  difference from 
tha t  of the normal  fish, and therefore indicates  t ha t  no 
p igment  aggregat ing hormone  is p laying a pa r t  in the  
normal  colour changes of I. melas. 

Zusammen/assung.  Beim Zwergwels Ictalurus melas lie- 
gen die Melanophoren 'ira E k t o d e r m  sowie im oberen und 
t ieferen E n t o d e r m  und zeigen ein schichtty.pisches Ver- 
halten.  Nach  Hypophysek tomie  bleibt  das unterschied- 
liche Verhal ten  bestehen: Pos topera t iv  wird der Fisch 
auf  schwarzem Un te rg rund  weniger  dunkel  als das nor- 
male Tier, w~hrend die Anpassung auf weissem Unter -  
grund unver~Lndert bleibt.  
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An Unusual Trabecular Thyroid Cancer Producing Calcitonin 

We have  established tha t  thyro id  medul la ry  carc inoma 
wi th  amylo id  s t roma 1, 2 is a d i f ferent ia ted  t u m o u r  secret ing 
calci tonin (CT) S,~, the  hypocalcemic  hypophospha temic  
hormone  5. In  the  course of a sys temat ic  s tudy  of the  
h i s tochemis t ry  and b iochemis t ry  of thyro id  carcinomas, 
we had the  oppor tun i ty  to observe a case of t rabecular  
thyro id  cancer  lacking amyloid  s t roma and producing 
large amount s  of C T  

The pa t i en t  was a 60-year-old  female. The left  lobe 
of the  t hy ro id  increased in size wi th in  9 months,  was 
hard  to pa lpa t ion  and the  scan demons t ra ted  a lack in 
131I uptake.  The pa t i en t  had no signs of diarrhoea,  flush 
or cutaneous neurof ibromatosis .  Serum calcium levels 
f luc tua ted  be tween  9.5 and 7.0 mg/100 m l ;  serum phos- 
pha te  levels were 4.0 rag/100 ml. To ta l  abla t ion of the  
thyro id  was per formed (April 1970): the  left  lobe (35 g) 
was the  seat  of a hard,  whi te  mass wi th  a hemorrhagic  
center.  Lymphnodes  had a normal  appearance  and were 
left  in situ. Different  samples of the  t u m o u r  were e i ther  
ex t rac ted  for CT or fixed for microscopic examinat ion .  

Methods. CT-bioassay:  Turnout  f ragments  were de- 
fa t ted  wi th  e ther  and ex t rac ted  wi th  butanol -ace t ic  acid 
waterS;  the  hormone  conten t  of the  ext rac ts  and of 
fresh serum were assayed for hypocalcemic  and hypo-  
phospha temie  3 ac t i v i t y  using a 4 poin t  bioassay in the  
ra t  wi th  a M.R.C. reference as a s tandard  ~s. The results 
are expressed in m U / m g  of t issue d ry  weight .  

His tochemica l  stains:  Periodic  acid-Schiff  (PAS), 
a l c i a n  blue, th iof lav in  T, Congo red, crystal  violet ,  

toluidine blue, lead hema toxy l ine  before and after  acid 
hydrolysis  ~, s, and D a v e n t p o r t ' s  si lver impregnat ion.  

Results. 1. CT: The hypocalcemic  ac t iv i ty  of the  
t u m o u r  is 137.2 m U / m g  (85-214, P < 0.05), the  hypo-  

phospha temic  ac t iv i ty  is 126 m U / m g  (94-158, P < 0.05). 
Hypoea lcemic  ac t iv i ty  of the  serum: 0.2 mU/ml .  

2. Pa tho logy :  The  t u m o u r  crosses the  capsule of the  
thyroid,  invades blood vessels and in par t icular  a thy-  
roidal  vein, forms a para i s thmic  metas ta t ic  nodule 3 m m  
in diameter .  The r ight  lobe of the  thyro id  is un involved  
and shows evidence of thyroidi t is .  The  t u m o u r  is com- 
posed of closely packed neoplast ic  lobules, separated by 
th in  zones of regressive parenchyma.  The lobules are 
formed of t rabecul i  conta in ing 5-50 cells, which are 
surrounded by  a th in  fibrous sheet  and separated by  
voluminous  capillaries. Microscopic appearance:  the  cells 
are often large, polyhedric  or fusiform, the  cy top lasm is 
clear and dis t inct ly  eosinophilic. Numerous  a typica l  
forms exist.  The nuclei  are polymorphie .  Some int ra-  
cellular eosinophilie deposi ts  are found. All s ta ining 
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Fig. 1. Medullary carcinoma: amyloid deposits. Alkaline Congo 
Red. • 140. 

Fig. 2. Trabeeular carcinoma: Intercellular deposits. Alcian Blue. 
• 140. 

reac t ions  for amylo id  s t r o m a  (congo red, c rys ta l  v io le t  
an d  th io f l av ine  T) are nega t i ve  in all  t h e  f r a g m e n t s  s tu-  
died. S t rong  s t a in ing  w i t h  a lc ian  b lue  is n o t e d  in the  
g r a n u l a t i o n s  of m a n y  cells as well  as in  t h e  m a j o r i t y  of 
in t r ace l lu la r  deposits .  Select ive s t a ins  for C cells: Tolui-  
dine blue,  lead h e m a t o x y l i n  a f te r  acid hydro lys i s  and  
s i lver  i m p r e g n a t i o n  b y  D a v e n p o r t ' s  m e t h o d  are pos i t ive  
in  large somet imes  m u l t i n u c l e a t e d  cells. Alkal ine  diazo 
s t a in  an d  lead h e m a t o x y l i n  w i t h o u t  hydro lys i s  give 
nega t ive  results .  A few cells c o n t a i n e d  P A S - p o s i t i v e  
mate r ia l .  

D i s c u s s i o n .  The  hypoca l cemic  an d  h y p o p h o s p h a t e m i e  
ac t iv i t i es  found  in t u r n o u t  ex t r ac t s  are  l ike ly  to  be  due 
to t h e  presence  of CT: t h e  e x t r a c t i o n  an d  pu r i f i ca t ion  
p rocedures  used are those  w h i c h  d e m o n s t r a t e  t h e  pres-  
ence of CT in n o r m a l  h u i ~ a n  t h y r o i d  g land  ; t h e  responses  
of the  ex t r ac t s  in t h e  4-poin t  b ioassay  are para l le l  to 
t h e  M.R.C. s t a n d a r d  for CT as well  as to  h u m a n  CT; 
t h e  r a t io  of the  hypoca l cemic  a n d  h y p o p h o s p h a t e m i c  
a c t i v i t y  is 1.09, close to  1, i.e. to  t h e  responses  of h u m a n  
CT itself. F u r t h e r m o r e  t h e  t u m o u r  con ta ins  cells w i t h  
t h e  s t a in ing  charac te r i s t i c s  of C Cells. S tud ies  are be ing  
carr ied o u t  on t h e  t u m o u r  e x t r a c t  to  a sce r t a in  poss ib le  
i d e n t i t y  or differences  w i t h  CT p roduced  b y  m e d u l l a r y  
ca rc inoma.  

F l u c t u a t i o n  of p l a s m a  ca lc ium level  is one of t he  
biological  signs of CT excess s y n d r o m g ;  such  f luc tua t ions ,  
n o t e d  in t h i s  pa t i en t ,  are in a g r e e m e n t  w i t h  increased  
levels of c i rcu la t ing  ca lc i tonin .  Af te r  t h e  opera t ion ,  t he  
CT c o n t e n t  of t h e  s e rum was normal .  

As to t h e  c lass i f ica t ion of thi~ tu rnou t ,  2 t ypes  of 
t h y r o i d  c a r c i n o m a  are k n o w n  to secrete  CT: p r i m a r y  
m e d u l l a r y  c a r c i n o m a  w i t h  amylo id  s t r o m a  3, 10-1~ an d  t hy -  
roid m e t a s t a s e s  of b ronch i a l  carc inoid  1~. The  case r epor ted  
here  c a n n o t  be classified in e i the r  category.  I t  differs 
f rom the  30 cases of m e d u l l a r y  cancer  (Figure 1) we h a v e  
col lected b y  severa l  f ea tu res :  lack  of amy l o i d  s t r o m a  in 
t h e  tu rnou t ,  in  t h e  ve ins  an d  in t h e  p a r a i s t h m i c  me ta -  
s tases ;  i ts  t r a b e c u l a r  s t r u c t u r e  (Figure 2) w i t h  reduced  
a m o u n t  of s t roma,  t h e  r a t h e r  larger  size of t h e  cells, 
t h e  presence  of acid mucopo lysaccha r ide s  in  t h e  cells 
a n d  in t h e  deposi ts  (Figures 2 an d  3), f ina l ly  t h e  r ap id  
r a t e  of g r o w t h  of th i s  t u m o u r .  I t  differs  as well  f rom a 
t h y r o i d  carc inoid  m e t a s t a s e s  b y  i ts  morphology ,  t he  
absence  of s t a in ing  w i t h  lead hematoxyl inS ,  18 before  
acid hydro lys i s  a n d  t h e  h i g h  c o n t e n t  of CT (137 m U / m g )  
as c o m p a r e d  to  ca rc ino id :  t h y r o i d  m e t a s t a s e s  (1.6 m U /  
mg) 13, b ronch i a l  carc inoid  t u m o u r  ( 0 . 1 m U / m g )  and  
caecal  carc inoid  t u m o u r  (0.3 m U / m g )  14 

Fina l ly ,  i t  can  be  d i s t ingu i shed  f rom t h y r o i d  hya l in  
ca r c inoma  15 r ich  in acid mucopo lysaccha r ides  16 b y  the  
absence  of h y a l i n  changes  a n d  of amylo id .  T h e  weigh t  

Fig. 3. Trabecular carcinoma: Acid mucopolysaccharides intracel- 
lular deposit. Alcian Blue. • 340. 
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of t he  ev idence  p r e sen t ed  favors  the  r ecogn i t ion  of a new 
class of t h y r o i d  c a r c i n o m a  p r o d u c i n g  CT, t h o u g h  t h e  
poss ib i l i ty  of t h e  f o r m a t i o n  of amylo id  b y  e v e n t u a l  
m e t a s t a s e s  c a n n o t  be a c t u a l l y  re jec ted  2, ~7. 

I n  s u m m a r y ,  t he  i n v e s t i g a t i o n  of CT-produc t ion  should  
be  e x t e n d e d  to  t r a b e c u l a r  t u m o n r s  of t he  t h y r o i d  an d  
no t  r e s t r i c t ed  to m e d u l l a r y  cance r  w i t h  amylo id  ~s. 

Rdsumd. U n  cance r  t r ab6cu la i r e  de la thyro ide ,  r iche 
en mucopo lysaccha r ide s  et  d 6 p o u r v u  de s t r o m a  amy-  
loide, p r o d n i t  1000 lois p lus  de ca lc i ton ine  que le t i ssu  
t h y r o i d i e n  normal .  I1 semble  s ' ag i r  d ' u n e  en t i t6  a n a t o m o -  

p a t h o l o g i q u e  nouvel le ,  c o r r e s p o n d a n t  5, une  t u m e u r  dif- 
f4renci6e s6cr6 tan t  de la calc i tonine.  
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Chromosomes of Some Asian and South American Squirrels (Rodentia: Sciuridae) 

N o r t h  A m e r i c a n  squir re ls  are cha rac t e r i zed  b y  di f fer ing 
degrees  of c h r o m o s o m a l  v a r i a t i o n ;  cytological  mecha-  
n i sms  p o s t u l a t e d  to  a ccoun t  for k a r y o t y p e  evo lu t ion  v a r y  
in  d i f fe ren t  t axa .  S t r ik ing  divers i ty ,  due  m a i n l y  to 
R o b e r t s o n i a n  changes ,  occurs  in  t e r re s t r i a l  squirrels ,  
Marmot in i ,  of t h e  genera  Spermophilus (2n ~ 30-46)1-~ 
a n d  Marmota ( 2 n ~  36-42)5,6; species of Cynomys 
(2n = 40; 2n ~ 50) are d i f f e r en t i a t ed  b y  b o t h  R o b e r t -  
son ian  m e c h a n i s m s  a n d  per icen t r ic  invers ions  7. A mmo- 
spermophilus (2n = 32) s cons t i t u t e s  a m o n o m o r p h i c  
genus.  T a x a  w i t h i n  t he  genus  Tamias  (2n = 38) T M  

share  s imi la r  d iploid  n u m b e r s  b u t  differ  due to per icen t r ic  
invers ions .  I n  a n o t h e r  g round  squir re l  t r ibe,  Xerini ,  
Spermophilopsis has  a 2n ~ 3812,1a. 

I n  con t ras t ,  t ree  squirrels,  Sciurini ,  e x h i b i t  r e m a r k a b l e  
c h r o m o s o m a l  h o m o g e n e i t y  exampl i f i ed  b y  2n = 40 an d  
s imi la r  k a r y o t y p e s  in  4 species of Sciurus ~4. Two species 
of Tamiaseiurus ~5, Tamiasc iu r in i ,  h a v e  2n = 46. Com- 
pa r i son  of k a r y o t y p e s  f rom t h e  a b o v e  t a x a  usua l ly  pro- 
vides  a clear  appra i sa l  of t h e  n u m b e r  and  k inds  of 
c h r o m o s 0 m a l  r e a r r a n g e m e n t s  associa ted  w i th  t he i r  evolu-  
t ion,  b u t  d i rec t ion  of evo lu t ion  is dif f icul t  to  eva lua te ,  
because  of i nab i l i t y  to  d i s t i ngu i sh  cent r ic  fusions f rom 
fissions. This  d i f f icu l ty  is c o m p o u n d e d  b y  lack of know-  
ledge concern ing  the  p r o b a b l e  basic  or ' ances t r a l '  2n of 
Sciuridae.  

The  p re sen t  i nves t i ga t i on  descr ibes  t h e  ch ro mo s o mes  
of severa l  species of S o u t h  A m e r i c a n  a n d  As ian  squir re ls  
of t h e  t r ibes  Sciur in i  an d  Callosciurini .  Ch ro mo s o ma l  d a t a  
f rom these  a n d  p rev ious ly  r epo r t ed  species p ro v i d e  a 
b r o a d e n e d  perspec t ive  t h a t  al lows a p r e l i m i n a r y  appra i sa l  
of t r ends  in k a r y o t y p e  evo lu t ion  in t h e  s u b f a m i l y  Sciu- 
r inae.  

Materials and methods. Chromosomes  f rom the  fol lowing 
spec imens  were s tud ied :  Sciurus ano~nalus Gii ldens taed t ,  
I ran ,  Zagros  Mounta ins ,  1 ma le ;  Menetes berdmorei 
(Blyth) ,  Sou th  V ie tnam,  Calu, 1 male ;  Dremomys ruff- 
genis (Blanford) ,  S o u t h  V ie tnam,  Mr. Sont ra ,  1 ma le ;  
Callosciurus / lavimanus (I. Geoffroy),  S o u t h  V i e t n a m ,  
V a n d e r i f t  C o m b a t  Base, Q u a n  Tri,  1 ma le ;  Sciurus grana- 
tensis H u m b o l t ,  S o u t h  America ,  u n k n o w n  locali ty,  1 
male ;  an d  Venezuela ,  Los Venado3,  Mon te  Avila,  D.F. ,  
1 female.  The  n u m b e r  of a u t o s o m e  a rms  were co u n t ed  
to d e t e r m i n e  t h e  f u n d a m e n t a l  n u m b e r  (FN) 16 

Results. The  2n of Sciurus anomalus is 40 (FN 76) and  
the  k a r y o t y p e  con ta ins  18 pa i r s  of m e t a c e n t r i c  an d  sub-  
m e t a c e n t r i c  au tosomes  an d  1 pa i r  of sub te locen t r i c  au to-  
somes;  an  unpa i r ed  m e d i u m  sized s u b m e t a c e n t r i c  and  a 
second smal l  s u b m e t a c e n t r i c  p r o b a b l y  r ep resen t  t h e  X 
an d  Y respec t ive ly  (Figure  1). 

Sciurus (or Guerlinguetus) granatensis has  a 2n = 42 
(FN 78) a n d  a k a r y o t y p e  compr i sed  of 19 pa i r s  of m e t a -  
cen t r ic  a n d  s u b m e t a c e n t r i c  au to somes  an d  1 pa i r  of 
ac rocen t r i c  au tosomes ,  a large s u b m e t a c e n t r i c  X and  a 
m e d i u m  sized s u b m e t a c e n t r i c  Y c h r o m o s o m e  (Figure 2). 

Fig. 1. Karyo type  of a male  Sciurus a.nomalus (2n =: 40) • 3000. 
The sex chromosomes are a t  the r igh t  of the bo t t om row. 
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