
15.5. 1975 Specialia 609 

A u t o r a d i o g r a p h i c  E v i d e n c e  for  ~Iodine B i n d i n g  B l o o d  C e l l s  in  the  O o z o i d  of Amaroucium 
\constellatum, a C o m p o u n d  A s c i d i a n  " "- 

There have been a number of studies which indicate 
that organically bound iodine is present in ascidians I-*. 
The first reports that examined this topic emphasized 
the iodine-binding properties of the endostyle, because 
of the morphological evidence which indicated that this or- 
gan was homologous with the vertebrate thyroid. However, 
it soon became clear that much more iodine was bound by 
the blood and the tunic than by the endostyle of these 
animals*. A part of this organically bound iodine is found 
in thyroxine and its precursor, monoiodotyrosine and 
diiodotyrosine 3. Thyroxine has been detected in extracts 
of the blood*, the endostyle 4 and the tunic 5. 

Two experimental studies have recently appeared 
which have partially defined one of the physiological 
roles of thyroxine in these animals. In Perophora orien- 
talis, thyroxine and triiodothyronine increase the rate of 
vascular budding, while the goitrogen tbiourea inhibits the 
elongation of the stolon and promotes the process of 

asexua l  r e p r o d u c t i o n  6. T h y r o x i n e  a n d  t r i i o d o t h y r o n i n e  
also acce lera te  t h e  r a t e  of g r o w t h  of t h e  oozoid of A m a r o u -  
c i u m  conste l la tum,  in  p a r t i c u l a r  t h e  g r o w t h  of t h e  pos t -  
a b d o m e n 7 ;  t h y r o x i n e  h a s  been  iden t i f i ed  us ing  radio-  
c h r o m a t o g r a p h i c  t e c h n i q u e s  in e x t r a c t s  of t h e  oozoid 
of A .  cons t e l la tum 7. 

I n  c o n j u n c t i o n  w i t h  t h e  work  on t h e  effect  of t h y r o x i n e  
on  t h e  g r o w t h  of A .  cons te l la tum oozoids, a s t u d y  was  
done  on t h e  u p t a k e  of iodine-125 us ing  a u t o r a d i o g r a p h i c  
procedures .  I n  th i s  s t u d y  s i lver  gra ins  were obse rved  over  
ce r t a in  cel lular  zones of t h e  endosty le ,  some cells in  the  
t un i c  a n d  a ce r t a in  k ind  of b lood cell in  t h e  vascu la r  
s y s t e m ;  t h e  b lood  cells i n c o r p o r a t e d  t i le  la rges t  a m o u n t s  of 
iodine.  Th i s  r epo r t  will concern  i tself  w i t h  the  in t r ace l lu l a r  
loca t ion  of t h e  b o u n d  iodine  in these  b lood  cells. 

Tadpo le  l a rvae  were o b t a i n e d  b y  p lac ing  sexua l ly  
m a t u r e  colonies, wh ich  h a d  been  k e p t  in  t h e  d a r k  for  
12 h, in  t h e  l ight .  T h e  t adpo le  l a rvae  were p icked  up  w i t h  
a p i p e t t e  as t h e y  were l i b e r a t e d  f rom these  colonies a n d  
p laced  in smal l  p e t r i  d isbes  in wh ich  t h e y  were al lowed to  
m e t a m o r p h o s e  in to  oozoids. The  24 h-old  oozoids were 
i n c u b a t e d  in sea w a t e r  wh ich  c o n t a i n e d  1 ~Ci pe r  ml  of 
Na  1351 a n d  penic i l l in  G sod ium sal t  (20 un i t s /ml )  a n d  
s t r e p t o m y c i n  sul fa te  (50 ~g/mI) for 24 h a t  19~ Af te r  
wash ing  br ie f ly  w i t h  sea water ,  t h e y  were f ixed in 2% 
o s m i u m  sea w a t e r  for 1 h a t  0 ~ Af te r  w as h i n g  w i t h  sea 
water ,  t h e y  were d e h y d r a t e d  w i t h  e t h an o l  a n d  e m b e d d e d  
in E p o n  812 resin.  

Fo r  l igh t  microscopic  a u t o r a d i o g r a p h y ,  0.5 a m  sect ions  
were ob ta ined .  A u t o r a d i o g r a m s  were p r e p a r e d  b y  t he  
d ipp ing  m e t h o d  w i t h  E a s t m a n - K o d a k  N T B - 3  nuc lea r  
emuls ion.  Af te r  exposure  for  10 days ,  t h e y  were deve loped  
w i t h  E a s t m a n - K o d a k  D-76 for 4 ra in  a t  20 ~ T h e y  were 
t h e n  s t a ined  w i t h  m e t h y l e n e  blue  a f te r  t h e  m e t h o d  of 
HENDRICKSON et  al. s. Fo r  e lec t ron  microscopic  au to rad i -  
ography ,  s i lver  a n d  gold sect ions  were ob ta ined .  These  
t h i n  sect ions  were p u t  on  copper  150 m e s h  grids and  
s t a ined  w i t h  2 %  u r a n y l  ace ta te .  These  grids  were t h e n  
coa ted  w i t h  E a s t m a n - K o d a k  N T E  nuc lea r  emuls ion  b y  a 
s l ight  mod i f i ca t ion  of t h e  m e t h o d  of SALPETER et  al. 9. 
T h e  grids  were k e p t  for  1 m o n t h  in t h e  d a r k  a t  5 ~ a n d  
t h e n  deve loped  ( E a s t m a n - K o d a k  Dek to l  for 1 ra in  a t  
24~ for F igure  2a ;  E a s t m a n - K o d a k  Microdo l -X for 
1 ra in  a t  19 ~ for F igure  2b).  T h e y  were t h e n  s t a ined  w i t h  
R e y n o l d s  lead c i t r a t e  m e t h o d  10 for  30 rain.  

As shown  in F igures  l a  an d  b, ce r t a in  k inds  of b lood 
cells b i n d  x25I. These  iod ine -b ind ing  cells r ep re sen t  on ly  
a smal l  p r o p o r t i o n  of t h e  b lood  cells wh ich  m a k e  up  t he  
va scu l a r  s y s t em;  t h e y  are p r e s en t  t h r o u g h o u t  t h e  a d b o m e n  

Fig. l a) Light microscopic autoradiograph showing silver grains 
located over some of the blood cells in the abdomen of an oozoid of 
A. constellatum. • 960. b) Enlargement of one of the iodine-binding 
cells. • ]3, blood cells; Ec, epicardium; Ed, epidermis; H, 
heart; T, tunic; Tc, cell in turtle. 
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and  pos t abdomen .  These cells con ta in  several  m e m b r a n e -  
bound  e lec t ron-dense  bodies in which  the  ~25I is found  
(Figures 2a and  b). 

In  ver tebra tes ,  s imilar  m e m b r a n e - b o u n d  electron dense 
bodies are found in the  ceils t h a t  make  up the  follicular 
ep i the l ium of the  t hy ro id  g land 11-13. The n u m b e r  and  
size of these  e lectron dense bodies  is re la ted  to  the  
func t iona l  d eman d s  t h a t  are p laced on the  thy ro id  gland. 
Autorad iograph ic  s tudies  show t h a t  iodine is b o u n d  by  
these  e lectron dense bodies  18. 

Memb ran e -b o u n d  electron dense bodies  have  also been 
observed in t he  cells t h a t  make  up zone 7 of the  ascidian 
endostylel~,15. In  spec imens  t h a t  have  been  exposed  to 
~25I for a shor t  per iod of t ime,  silver grains  have  been 
observed over  the  apical  surface and  the  mul t ives icular  
bodies of the  zone 7 ceils. I ncuba t i on  for a longer per iod 
of t ime  causes the  t r ans fe r  of the  si lver grains to  t he  
m e m b r a n e - b o u n d  electron dense bodies  in the  same 
cells14,15. These are the  cells of t he  endos ty le  where 
t hy rox ine  b iosynthes i s  is t h o u g h t  to occur. 

The s t ruc tura l  s imi lar i ty  of t he  m e m b r a n e - b o u n d  
electron dense bodies  in the  t h y ro i d  ep i the l ium of ver te-  
brates ,  the  zone 7 endos ty le  ceils and  the  iodine b ind ing  
blood cells of ascidians,  suggests  t h a t  iodine-b inding  
blood cells m i g h t  e labora te  thyro id  hormones .  

Zusammenfassung. Gewisse B lu tk6rpe rchen  in den 
Oozoiden yon  Amaroucium constellatum n e h m e n  1~5I in 
grosser  Menge auf. Das Cy top l a sms  dieser  Zellen bes i t z t  
membrane ingewicke l t e  e l ek t ronend ich te  K6rperchen ,  wo 
sich die Si lberk6rner  ausschliessl ich bef inden.  Die M6glich- 
kei t  der Biosyn these  des Schi lddrf i senhormons  in solchen 
Blu tk6rperchen  wird  diskut ier t .  

M. FUKUMOTO 16 

Biological Institute, College o/General Education, 
Nagoya City University, Mizuho-ku, Nagoya 467 
(Japan), 78 November 797d. 

Fig. 2. a) Electron microscopic autoradiograph showing an iodine- 
binding blood cell which contains several electrondense bodies in its 
cytoplasm. Label (see arrows) is always associated exclusively with 
these electron-dense bodies. • 6,000. b) Enlargement of one of the 
electron-dense bodies which contains radioactive iodine. • 50,000. 
EB, electron-dense body; M, mitochondria; N, nucleus. 
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Effect of D i b u t y r y l  Cycl ic  A M P  on  G l u c a g o n  and Insu l in  S t o r a g e  and S e c r e t i o n  in O r g a n  
Cul ture  of Rat  I s le t s  

I t  is general ly accepted  t h a t  subs tances  which  enhance  
the  intracel lular  level of cyclic A M P  increase insulin 
release f rom endocr ine  pancreas  1-3. I t  has  also been 
sugges ted  t h a t  changes  of t he  cycl ic-AMP value m a y  be 
involved in glucagon secret ion 4-s. We  have  only a t e w  
resul ts  wi th  respect  to  the  cul tured endocr ine  pancreas  3, ~, 
especial ly to  cul tured  islets, which  are charac ter ized  by  a 

cont inuous  d iminu t ion  of release and  s torage  of h o rmone  
wi th  the  dura t ion  of cu l t iva t ion  9-11. 

The a im of th is  paper  is to  inves t iga te  t he  effect  of 
N6-2 ' -O-dibutyrylcycl ic  adenosine-3 ' ,  5 ' -monophospha t e  
(DB-CAMP) on the  co n t en t  and  secre t ion of hormones  of 
cu l t iva ted  ra t  islets. Collagenase isola ted  islets of adul t  
Wis t a r  ra ts  (s tarved overn igh t  w i th  a b o d y  weight  of 


