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these  an ima l s  is n o t  as deve loped  or special ized as in t h e  
m a m m a l .  

I t  is also w o r t h y  of no te  t h a t ,  whi le  in  a n i m a l s  t r e a t e d  
w i t h  3 a n t i g e n  doses,  t h e  n u m b e r  of a n t i b o d i e s  c i r cu la t ing  
becomes  g r ea t e r  t h a n  in those  t r e a t e d  w i t h  2 doses, t h e  
r a t io  b e t w e e n  t he  va r ious  t ypes  of a n t i b o d y  p r o d u c i n g  
cells does  no t  change .  

R e s e a r c h  is in  progress  to  e s t a b l i s h  t he  p e r c e n t a g e  of 
a n t i b o d y  p r o d u c i n g  cells o u t  of t h e  t o t a l  n u m b e r  of cells 
e x t r a c t e d  f rom t h e  spleen,  a n d  w h e t h e r  ~his p e r c e n t a g e  
var ies  w i t h  t h e  a n t i g e n  dose. Moreover ,  b y  us ing  o t h e r  
pa i r s  of a n t i g e n s  (red cells of n e w t s  a n d  l izards,  of l a m p r e y s  
a n d  t r o u t  etc.),  i t  will be  i n t e r e s t i n g  to  see if t h e  m i x e d  
r o s e t t e '  p e r c e n t a g e  var ies .  

Riassunto. Si ~ s t u d i a t a  la  n a t u r a  delle cellule i m m u n o -  
l og i camen te  c o m p e t e n t i  del la  mi lza  di X.  laevis Daud .  
M e d i a n t e  la t ecn ica  del la  i m m u n o - c i t o - a d e r e n z a ,  si ~ po-  
t u t o  c o n s t a t a r e  t h e  ta l i  cel lule e s t r a t t e  d a  mi lze  di  an ima l i  
i m m u n i z z a t i  con  g lobul i  rossi di pollo e coniglio,  r i s p o n d o n o  
ad  uno  solo o ad  a m b e d u e  gli an t igen i ,  c h e l a  p e r c e n t u a l e  
delle cellule che  reag iscono  sia  c o n t r o  le emaz ie  di  conigl io  
che  di  pollo & di  m o l t o  super iore  a que l la  dei m a m m i f e r i  e 
che  t a l e  p e r c e n t u a l e  n o n  v a r i a  al  v a r i a r e  delle dosi  di a n t i -  
gene  s o m m i n i s t r a t o .  
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' I n s u l i n - L i k e '  A c t i o n  o f  an Oxytocin Analogue Lacking a Disulphide Group, and o f  a Cystathionine 
Peptide Related to a Sequence of  I n s u l i n ,  on Rat Epididymal  Adipose Tissue  in vitro 

Like  insulin,  o x y t o c i n  a n d  some s y n t h e t i c  ana logues  of 
t h e  n e u r o h y p o p h y s i a l  h o r m o n e s  s t i m u l a t e  glucose up-  
t a k e  1, glucose o x i d a t i o n  ~-7, l ipid ~-5 a n d  p r o t e i n  8 s y n t h e s i s  
b y  r a t  e p i d i d y m a l  ad ipose  t i ssue  in v i t ro .  M m s K v  a n d  
PERISUTTI 4 h a v e  s h o w n  t h a t  t h e  ac t ion  of o x y t o c i n  on  
ad ipose  t i ssue  in v i t r o  is i n h i b i t e d  b y  p r e t r e a t m e n t  w i t h  
s u l p h y d r y l - b l o c k i n g  r e a g e n t s  a n d  conc luded  t h a t  t h e  di- 
su lph ide  b o n d  is a necessa ry  ( t h o u g h  n o t  a suf f ic ien t  3) 
r e q u i r e m e n t  for  ' insu l in - l ike '  a c t i o n  on  th i s  t i s sue  4. Th i s  
was  in l ine w i t h  ear l ie r  conc lus ions  a b o u t  t h e  f u n c t i o n a l  
role of t h e  d i su lph ide  b o n d  in t he  ac t ion  of n e u r o h y p o -  
phys i a l  h o r m o n e s  on  t he  a m p h i b i a n  b l a d d e r  a n d  m a m m a -  
l i an  k i d n e y L  However ,  i t  h a s  r e c e n t l y  b e e n  s h o w n  1°-13 
t h a t  a s y n t h e t i c  o x y t o c i n  ana logue  ~4 I b  isoster ic  w i t h  de-  
a m i n o - o x y t o c i n  1~ (Ia), b u t  w i t h  t he  d i su lph ide  g roup  re-  
p laced  b y  a m e t h y l e n e  t h i o e t h e r  g roup ing ,  shows  t h e  t yp i ca l  
effects  of oxy toc in  on  t he  u t e r u s  ~°a~, m a m m a r y  g l a n d  ~2, 
v a s c u l a r  s m o o t h  musc le  12, m a m m a l i a n  k i d n e y  n-x3 a n d  
a m p h i b i a n  m e m b r a n e s  n,~3 W e  h a v e  now  used t h i s  ana -  
logue to  e x a m i n e  t h e  f u n c t i o n a l  s igni f icance  of t h e  di- 
su lph ide  b o n d  for t he  ac t ion  of o x y t o c i n  on  r a t  e p i d i d y m a l  
ad ipose  t issue.  

A s t r u c t u r a l  f ea tu re  s h a r e d  b y  t h e  insu l ins  a n d  b y  
o x y t o c i n  is t h e  p resence  of a h e x a p e p t i d e  sequence  b r idged  
b y  a d i su lph ide  bond ,  a n d  i t  has  been  sugges ted  2,e t h a t  
t h e i r  q u a l i t a t i v e l y  s imi la r  effects  on  ad ipose  t i ssue  m a y  be  
assoc ia ted  w i t h  t h i s  p a r t i c u l a r  fea ture .  W e  h a v e  the re fo re  
e x t e n d e d  our  s t u d y  to  a c y s t a t h i o n i n e  pep t i de  As, I I ,  
r e l a t ed  to  t he  d i su lph i de - b r i dged  sequence  A (6-11) of 
ov ine  insul in.  

CH2-CO-Tyr= I l e -G ln -As n - N H - C H - C O - Pr o -  Leu-Gly-N H 2 

CH2-X S-CH~ 

Ia X = S Ib, X = CH a 

Bzl 
{ 

NH~-CH-CO-Cys-  A ta -GIy -Va l -NH-CH-COOH 

CHI-CH 2 S-CH~ 

II  

The  ' insu l in- l ike '  a c t i v i t y  of t he  pep t ides  was e v a l u a t e d  
f rom t h e i r  ab i l i t y  to  s t i m u l a t e  x4CO, f o r m a t i o n  a n d  14C 
i n c o r p o r a t i o n  i n to  t o t a l  l ip ids  f rom [ 1-x4C3 glucose b y  r a t  
e p i d i d y m a l  t i ssue  pieces in v i t ro .  T he  t i ssue  was t a k e n  f rom 

male  W i s t a r  r a t s  (100-120 g b o d y  weight )  a f t e r  a n  over-  
n i g h t  fast .  T issue  samples  (80-100 mg) were i n c u b a t e d  in  
5 ml  of K r e b s - R i n g e r  b i c a r b o n a t e  buffer ,  p H  7.4, c o n t a i n -  
ing 12.5 / ,moles  of un labe l l ed  glucose, 1 /tCi of [1-x4C] 
glucose (Rad iochemica l  Centre ,  A m e r s h a m ,  E n g l a n d ) ,  a n d  
10 m g  of b o v i n e  s e r u m  a l b u m i n  ( F r a c t i o n  V, A r m o u r ,  
Chicago,  USA)  a t  37 °C in a D u b n o f f - t y p e  m e t a b o l i c  s h a k e r  
for 2 h. The  buf fe r  was  e q u i l i b r a t e d  w i t h  95% O2 a n d  
5% CO 2. A t  t h e  end  of t he  i n c u b a t i o n  per iod,  0.5 ml  of 
50% aqueous  e t h a n o l a m i n e  x7 was i n j ec t ed  t h r o u g h  t h e  
s t o p p e r  i n to  t he  c e n t r a l  c o m p a r t m e n t  a n d  0.5 m l  2 . 5 N  
H2SO 4 i n to  t h e  i n c u b a t i o n  m e d i u m  in t h e  m a i n  c o m p a r t -  
m e n t  of t h e  i n c u b a t i o n  vessel.  T h e  x4CO2 evo lved  was  
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Effects of oxytoein, peptides Ib and II, and of insulin on the forma- 
tion of 14C0~ and lipogenesis from [ 1-14C] glucose by rat epididymal 
adipose tissue in vitro 

Substance added No. of Radioactivity~ Incorporated into 
(concentration) experi- CO3b total lipids b 

mente 

None (control) 13 9.23 15.5 
(5.94-17.4) (7.17-22.4) 

Oxytocin 6 23.6 a 45.6 ~ 
(0.66/~g/ml) (12.3-30.9) (7.82~1.2) 
Peptide Ib 5 32.7 a 40.5 a 
(0.66pg/ml) (22.6-38.7) (26.5-56.7) 
Peptide II 6 10.9 20.9 
(1.5pg/ml) (6.23-24.5) (8.99-38.3) 
Peptide II 5 45.4 a 66.5 a 
(15pg/ml) (37.3-51.3) (43.4-80.8) 
Insulin 5 28.1 a 49.9 a 
(1 mU/ml) (27.9-34.1) (37.6-55.8) 

Thousands of epm/100 mg tissue, b Top: median, below (in paren- 
theses): minimum and maximum values. Statistical significance of 
the differences from the control values determined by the Mann- 
Whitney test 13. e p = 0.02, a p < 0.002. 

a b s o r b e d  d u r i n g  30 min .  T o t a l  l ip ids  were e x t r a c t e d  w i t h  
c h l o r o f o r m - m e t h a n o l  (2:1,  v /v)  a n d  t he  e x t r a c t  was  
w a s h e d  as desc r ibed  b y  FOLCH e t  al. 18. T he  r a d i o a c t i v i t y  
of s amples  d issolved in t o l uene  sc in t i l l a t ion  f lu id  (SLT  31, 
Tesla,  Czechos lovakia)  was  m e a s u r e d  w i t h  a s c in t i l l a t i on  
s p e c t r o m e t e r  (Tracer lab ,  Chicago,  USA) .  S y n t h e t i c  oxy-  
toc in  (purif ied b y  c o u n t e r c u r r e n t  d i s t r i bu t i on )  a n d  t h e  
pep t i de s  I b  a n d  I I  were ava i l ab l e  f rom ear l ier  work ;  
c rys t a l l i ne  insu l in  (Novo,  D e n m a r k )  was  used  for  com- 
par i son .  

T h e  resu l t s  in t h e  T a b l e  con f i r m  t h e  insu l in- l ike  effect  
of o x y t o c i n  on  r a t  e p i d i d y m a l  ad ipose  t i ssue  in v i t ro .  
Moreover ,  t he  t h i o e t h e r  ana logue  of o x y t o c i n  (Ib) is seen 
to  be  a b o u t  as ac t ive  as  o x y t o c i n  in  e n h a n c i n g  c a r b o n  
d iox ide  f o r m a t i o n  a n d  l ipogenesis  f rom glucose b y  t h i s  

p r e p a r a t i o n .  The  p e p t i d e  I I  also shows  th i s  insu l in- l ike  
effect  b u t  i ts  p o t e n c y  (per mole) is on ly  a b o u t  1/t 0 of t h a t  
of oxy toc in .  

I t  c an  be  conc luded  t h a t ,  l ike o t h e r  biological  effects  of 
oxytoc in ,  i t s  ' insu l in- l ike '  a c t ion  on  ad ipose  t i ssue  does  
n o t  f u n c t i o n a l l y  i nvo lve  t h e  d i su lph ide  b o n d  b u t  is as- 
soc ia ted  w i t h  more  genera l  f ea tu re s  of i t s  mo lecu la r  a rch i -  
t ec ture .  A closer  s t r u c t u r a l  a p p r o a c h  to t h e  d i su lph ide -  
b r idged  region of t he  insu l in  cha in  A as in  I I  does  no t  
enhance ,  b u t  r a t h e r  decreases  t he  ' insu l in - l ike '  a c t ion  on  
t h e  e p i d i d y m a l  f a t  pad .  Th i s  f ind ing  raises f u r t h e r  d o u b t s  
a b o u t  t h e  poss ib i l i ty  t h a t  t h e  ' insu l in - l ike '  ef fects  of oxy-  
toc in  a re  due  to  i t s  s t r u c t u r a l  r e s e m b l a n c e  to  a p a r t  of t h e  
insu l in  molecule.  O n  t he  o t h e r  h a n d ,  t he  co r re l a t ion  be- 
t w e e n  t he  ' insu l in - l ike '  effect  a n d  t he  o x y t o c i n  a c t i v i t y  of 
pep t ides  r e l a t ed  to  t h e  n e u r o h y p o p h y s i a l  h o r m o n e s  3 also 
b r e a k s  d o w n  for pep t i de  I I s ince i t  possesses  no  d e t e c t a b l e  
u t e r o t o n i c  a c t i v i t y  30. 

Zusammen/assung. Es  wi rd  mi t t e l s  s y n t h e t i s c h e r  Pep-  
t ide  (Ib, II) bewiesen,  dass  eine D i s u l p h i d g r u p p e  f l i t  die 
~dnsul in/ ihnl iche,  W i r k u n g  yon  m i t  d e m  O x y t o c i n  ver-  
w a n d t e n  P e p t i d e n  a m  F e t t g e w e b e  de r  R a t t e n e p i d i d y m i s  
n i c h t  n o t w e n d i g  ist. S o m i t  wi rd  ein yon  D i s u l p h i d a u s -  
t a u s c h  abh / ing ige r  V ¢ i r k u n g s m e c h a n i s m u s  ansgeschlossen .  
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Inhibition of Large Distal Tooth Formation in Male Medaka, Oryz ias  lat ipes ,  by Estradiol 

I n  t h e  ma le  m e d a k a ,  a t o o t h  c a r p  (Oryzias latipes), large  
d i s t a l  t e e t h  o n  t h e  m a x i l l a e  a n d  m a n d i b l e  a p p e a r  w h e n  t h e  
m e d a k a  is young ,  a t  t h e  s t age  w h e n  t o t a l  b o d y  l e n g t h  is 
a b o u t  22 m m .  The  n u m b e r  of large  t e e t h  g r a d u a l l y  in- 
c reases  to  a b o u t  6 in  each  j aw  b y  t h e  t i m e  t o t a l  b o d y  l e n g t h  
r eaches  30 m m  1. The  females  h a v e  no  la rge  d i s ta l  t e e t h  
d u r i n g  t h e  g r o w t h  s t age  a t  22-30  m m  t o t a l  b o d y  l eng th .  
However ,  t h e  large  d i s t a l  t e e t h  were  fo rmed  in  y o u n g  
female  m e d a k a s  b y  g iv ing  ma le  sex  h o r m o n e  3. T h e  p r e s e n t  
s t u d y  deals  w i t h  a n  i n h i b i t o r y  ac t ion  of female  sex hor -  
mone,  es t radiol ,  on  t h e  f o r m a t i o n  of t h e  large  t e e t h  in t he  
y o u n g  male .  

F o r t y  y o u n g  m a l e  m e d a k a s  (15-17 m m ) ,  b r e d  in  t h e  
l a b o r a t o r y  a t  Nagoya ,  were a l l o t t ed  to  4 e q u a l  groups .  
G r o u p  1 (controls)  were  g iven  a s t a n d a r d  d ie t  3 w h i c h  
c o n t a i n s  s h r i m p  powder ,  t o a s t e d  whole  ba r l ey  flour,  yeas t  
a n d  green  t e a ;  g roups  2, 3 a n d  4 were g iven  10, 50 a n d  
250/ ,g  of estradiol-17fl  4 pe r  g of s t a n d a r d  diet ,  respec t ive ly ,  
for  3 m o n t h s  ( f rom 15 J u n e  to  15 Sep tember ) .  T o t a l  b o d y  
l e n g t h  a t  t h e  end  of t h a t  t i m e  was  25-29  m m .  F o r  obse rva -  
t i o n  of t h e  t ee th ,  j aws  of t h e  m e d a k a s  were t r e a t e d  w i t h  
2 %  N a O H  for severa l  h, s t a i ned  b y  0.1% a l izar in  S, a n d  
p r e s e r v e d  in glycerine.  

No large t e e t h  were  fo rmed  in  g r o u p  3 (Tab le  a n d  
F i g u r e  B), whe rea s  all male  f ish in t h e  con t ro l  g roup  h a d  
2-7  large  d i s t a l  t e e t h  (F igure  A). The  pap i l l a r  process  o n  
t he  male  ana l  fin, t h e  m o s t  p r o m i n e n t  s e c o n d a r y  sexua l  
cha rac te r i s t i c ,  d i s a p p e a r e d  in fish of g roup  3. I n  g roup  2, 
3 f ish h a d  t h e  f emale  ana l  f in t y p e  a n d  no  la rge  d i s ta l  
t e e t h ,  whi le  t h e  o t h e r  7 f ish h a s  1-5  la rge  d i s t a l  t e e t h ,  
i n d i c a t i n g  t h a t  10 pg  es t r ad io l /g  of s t a n d a r d  d i e t  was  n o t  
e n o u g h  to  i n h i b i t  t he  f o r m a t i o n  of t h e  large  t e e t h  in  ma le  
medakas .  The  d i s a p p e a r a n c e  of pap i l l a r  processes  in  t h e  
ana l  fin para l le ls  t he  i n h i b i t i o n  of large  t e e t h  fo rma t ion .  
T h e  fish in g roup  4 d id  n o t  grow well  a n d  some died,  
sugges t ing  t h a t  t h e  dosage  of e s t r ad io l  was  too  h igh .  

E s t r a d i o l  h a s  a f e m a l e - i n d u c i n g  a c t i o n  on  m e d a k a  f ry  
a n d  100% sex- reve r sa l  in  gene t ic  males  c an  be  o b t a i n e d  
a t  a dosage  level  of 10/~g/g  d ie t  ~. I n  t he  p r e s e n t  exper i -  
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