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e l e t t r o n i c o  in  m i t o c o n d r i  i n c u b a t i  in  s o l u z i o n i  d i  Ca  ++ e 
d a  q u e s t i  i d e n t i f i c a t e  c o m e  p r e c i p i t a z i o n i  d i  ca lc io  f o s f a t o ,  
h a  d a t o  v a l o r e  di  in iz ia l i  p r e c i p i t a z i o n i  c a l c a r e e  a I u n z i o n e  
~muclean te~ .  I n  c o n c l u s i o n e ,  q u i n d i ,  lo s t u d i o  u l t r a s t r u t -  
t u r a l e  de l l a  ca l c i f i caz ione  r e n a l e  d a  s u b l i m a t o  ci h a  con -  
s e n t i t o  d i  p r e c i s a r n e  la  m o r f o l o g i a  s u b m i c r o s c o p i a  e l ' a s -  
s e n z a  di  r e l a z i o n e  c o n  le f ib re  c o l l a g e n e ;  r e s t a n o  c o n f e r -  
m a t i  i d a t i  t o p o g r a f i c i  r i c a v a t i  da l lo  s t u d i o  a l  m i c r o -  
s c o p i o  o t t i c o  (PALLADINI e t  al .4).  

S u m m a r y .  C a r r y i n g  o n  t h e  r e s e a r c h e s  o n  t h e  b i o l og i ca l  
p r o c e s s  o f  c a l c i u m  d e p o s i t i o n ,  t h e  ro le  o f  t h e  s u b s t r u c t u r e s  
in  t h e  p r e c i p i t a t i o n  of  c a l c i u m  s a l t s  in  t h e  loci of  d i s t r o -  

p h i c  c a l c i f i c a t i o n  of  k i d n e y  t u b u l e s  f o l l o w i n g  s u b l i m a t e  
i n j e c t i o n s  h a s  b e e n  i n v e s t i g a t e d .  I n  a g r e e m e n t  w i t h  t h e  
h i s t o c h e m i c a l  d a t a  p r e v i o u s l y  f o u n d ,  t h e  p r e s e n c e  of  
c o l l a g e n  f i b r e s  in  t h e s e  s i t e s  is  e x c l u d e d ;  t h e  m o r p h o -  
log ica l  a p p e a r a n c e  o f  c r y s t a l  d e p o s i t s  is d e s c r i b e d .  T h e  
i m p o r t a n c e  of  m i t o c h o n d r i a  in  t h e  c a l c i u m  ion  d e p o s i t i o n  
in  k i d n e y  t u b u l e s  is d i s c u s s e d .  
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F a i l u r e  of I o d o a c e t a t e  to  P r o t e c t  the  A n t i g e n i c  
P o w e r  of  I n s u l i n  f r o m  C y s t e i n  I n a c t i v a t i o n  

T h e  ' t h i o l '  c o m p o u n d s  ( cys te in ,  g l u t a t h i o n e ,  d i m c r c a p -  
t o p r o p a n o l ,  etc.)  p r o m o t e  *, e v e n  n o n - e n z y m a t i c a l l y ,  t h e  
l i n k e d  r e a c t i o n  o f  o x i d e  r e d u c t i o n  b e t w e e n  t h e  SS  of  
t h e  p r o t e i n  a n d  t h e  n o n - p r o t e i n  ' t h i o l '  g r o u p .  
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T h e  r e d u c t i o n  of t h e  i n s u l i n  b y  c y s t e i n ,  a c c o m p a n i e d  b y  a 
loss  of  i t s  p h y s i o l o g i c a l  a c t i v i t y ,  is a l so  r a p i d .  

YAI.OW a n d  BERSON'2 s t a t e  t h a t  p l a s m a t i c  i n s u l i n  d is -  
a p p e a r s  w h e n  t h e  s p e c i m e n  is i n c u b a t : e d  a t  p i t  8 in t h e  
p r e s e n c e  of  0 . 0 2 M  c y s t e i n .  T h e  p r e s e n t  p a p e r  r e p o r t s  
o b s e r v a t i o n s  o b t a i n e d  w h e n  s t u d y i n g  t h e  a c t i o n  of iodo-  
a c e t a t e  a n d  c y s t e i n  o n  t h e  s t a b i l i t y  of  l )ov ine  i n s u l i n ' s  
a n t i g e n i c  p o w e r  u n d e r  c e r t a i n  e x p e r i m e n t a l  c o n d i t i o n s  
a ~ d  u s i n g  t lALES a n d  I?AXI)LV:'S i m m u n o l o g i c a l  m e t h o d  a. 

Melhod .  U n l a b e l l e d  i n s u l i n  a c t s  as  a c o m p e t i t i v e  in-  
h i b i t o r  on  t h e  f o r m a t i o n  of t h e  a n t i g e n i c - a n t i b o d y  c o m -  
p l e x  b e t w e e n  l a b e l l e d  i n s u l i n  a n d  a n t i - i n s u l i n  a n t i s e r u m .  
T e s t  s a m p l e s  of  i n s u l i n  a r e  t r e a t e d  w i t h  i o d o a c e t a t e  a n d  
c y s t e i n ,  a c c o r d i n g  to  t h e  c o n d i t i o n s  e x p l a i n e d  in  t h e  t e x t  
a n d  t h e  p r e v i o u s  p a p e r  4. 

S t a b i l i t y  of  t h e  a n t i g e n i c  p o w e r  of  i n s u l i n  in  t h e  
p r e s e n c e  of c y s t e i n :  C o n c e n t r a t e s  of  250 a n d  500 l m / m l  of  
b o v i n e  i n s u l i n  a r e  i n c u b a t e d  for  2 h a t  3 7 ~  w i t h  0 . 0 2 M  
a n d  0.01 M of  c y s t e i n  a t  p t I  7, 7.5 a n d  8 r e s p e c t i v e l y  a m l  
s u b s e q u e n t l y  d i a l y s e d  fo r  3 h a g a i n s t  a s o d i u m  p h o s p h a t e  
b u f f e r  of  0 . 0 4 0 M  a t  p I I  7.4. 

Q u a n t i t i e s  o f  t h e  s a m e  s a m p l e s  a re  t r e a t e d  l i kewise  b u t  
w i t h o u t  t h e  c y s t e i n  s t a g e .  

Resul t s .  A l t h o u g h  t h e  i n c u b a t i o n  a n d  d i a l y s i s  in  t h e m -  
s e l v e s  i n d u c e  a s i g n i f i c a n t  loss  of  a c t i v i t y ,  T a b l e  I s h o w s  
c l e a r l y  t h a t  a f t e r  a d d i t i o n  of  c y s t e i n ,  t h e  i n s u l i n  b e c o m e s  
q u i t e  i n a c t i v e  a t  p H  7.5 a n d  8. A b o u t  2 5 %  of  t h e  o r i g i n a l  
a c t i v i t i e s ,  h o w e v e r ,  r e m a i n s  a t  p i t  7. 

F . f fect  of  i o d o a c e t a t e  a n d  c y s t e i n  o n  b e e f  i n s u l i n  
s t a b i l i t y  a t  p l I  7.5:  I n  i t s  role  a s  a b l o c k i n g  a g e n t  of  t h e  
- S I t  g r o u p s ,  t h e  i o ( l o a c e t a t e  m a y  r e a c t  q u i c k l y  w i t h  
c y s t e i n  5, w h i c h  s u g g e s t s  t h a t  a n  i n h i b i t o r  of  t h e  i n s u l i n ' s  
b io log ica l  a c t i o n  in Vitro m a y  b e  c a p a b l e  of  p r o t e c t i n g  
t h e  h o r m o n e  a g a i n s t  t h e  w e l l - k n o w n  i n a c t i v a t i n g  e f f ec t  
of  t h e  a m i n o  acid .  I t o w e v e r ,  t h i s  does  n o t  occn r ,  a s  c a n  
be  s een  in  T a b l e  I I ,  a t  l e a s t  f r o m  t h e  a n t i g e n i c i t y  v i ew-  
p o i n t .  I n  o u r  e x p e r i m e n t a l  c o n d i t i o n s  w i t h  p r i o r  i n c u b a -  

Table I. Effect of cystein on beef insulin stability at different p t t  

ptI Control sample Control sample Sample incubated 
beforeincu- incubated and with cysteill and 
bation and dialysed with- dialyscd 
dialysis out eystein 

/~u/ml t~u/ml /~u/ml 
0.02 M 0.01 M 

7 500 400 48 100 
7 250 180 10 25 
7.5 500 390 0 20 
7.5 250 195 0 0 
8 500 420 6 0 
8 250 210 0 0 

Table II. Effect of iodoacetate aim eystein on beef insulin stability 
at p t t  7.5 

Reagent present during incubation Residual activity 
(#m/roll t ime (rain) 
0 t 20 

None (without incubation) 500 500 
None 500 360 
I �9 10 5M iodoacetate : 0.02M cystein - 0 
1 �9 10 4 M  iodoacetate -. 0.02M cystein - 0 
1 �9 10 .a M iodoacetate i 0.02 M cystein - 0 
1 �9 10 2M iodoacefate ~- 0.02 M cysteie. - 0 
1 �9 10-~M iodoacetate + 0.01 M cystein - 0 
1 �9 10 ~M iodoacetate + 0.01 M eystein - 0 
1 �9 1 O-aM iodoacctate - 0.01 M cystein - 0 
1 �9 10 2M iodoacetate ~ 0.01 M eystein - 0 

Incubation was carried out at 37~ except where it is indicated. 
Tubes contained 500 #u /ml  of crystalline insulii~ and the indicated 
additions in phosphate buffer 0.040 M, pH 7.5. After incubation the 
salnples were dialysed out for 3 h and assayed for activity. 

1 Glutathione. Proceedings of the Sylnposiunl held at Ridgefield, 
Connecticut (Academic Press Inc., New York 1954). 

2 S. R. YALOW and A. S. BERSON, J. olin. Invest. 39, 1157 (1963). 
a C.N. }lAZES and P. J. RANDLE, J3iocheln. J. 88, 137 (1963). 
4 C. I,OPEz-QIJIJADA, Fxperientia 22, 330 (1966). 
5 E. S. G. 13ARRON, Adv. EnzymoL 11, 201 (1951). 
6 j .  "1". fgDSAI.L, Bioehclnistry d, 28 (196.1). 
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t i o n  of i odoace t a t e  a n d  cys te in ,  t h e  s t ab i l i t y  of t he  hor -  
m o n e  is no t  m a i n t a i n e d .  

Discussion. The  loss of t h e  insu l in ' s  an t igen ic  power  
(coinciding w i t h  t he  d i s a p p e a r a n c e  of i ts  biological  func-  
t ion)  in  t he  presence  of cys te in ,  impl ies  t he  poss ib i l i ty  
t h a t  t he  d i su lph ide  groups  of t he  molecule  are also some-  
h o w  invo lved  in t he  con t ro l  over  i ts  an t igen ic  power.  I t  
is a n  e s t ab l i shed  fac t  t h a t  t he  add i t i on  of O i I  ions to  a n  
isoelectr ic  so lu t ion  of cys te in  l ibe ra tes  p ro t rons  of t h e  
N H  3 group,  w i t h  t he  c o n s e q u e n t  ion iza t ion  of t he  ' th io l '  
group.  I n  1956 DE DEKEN et  al. ~, s t u d y i n g  t he  displace-  
m e n t  of t he  U V - s p e c t r u m  of a b s o r p t i o n  f rom the  ionized 
cyste in ,  sugges ted  th i s  m e c h a n i s m .  A consequence  of th i s  
r eac t ion  are ce r t a in  modi f i ca t ions  d i rec t ly  connec ted  w i t h  
t h e  s t r u c t u r e  of t he  ho rmone .  A t  p H  7 these  modi f i ca t ions  
are less p ro found  b u t  increase  as t he  p H  is increased.  

T h e  fac t  t h a t  i odoace ta t e  is u n a b l e  to  p r o t e c t  t he  insu-  
l in f rom t h e  i n a c t i v a t i n g  effect  of cys te in ,  conf i rms  t h e  
poss ib i l i ty  t h a t  t he  amino  acid ac t ion  exceeds i t s  r educ ing  
power  to a m u c h  larger  degree t h a n  t h e  a m o u n t  of reduced  
insu l in  p r e sen t  would  seem to  jus t i fy .  I t  is necessa ry  to 
a c c o u n t  for  t he  fac t  t h a t  r educ t i on  of on ly  10% of the  
t o t a l  n u m b e r  of t he  d i su lph ide  br idges  p r e sen t  in  t h e  

molecule  is capab le  of r educ ing  t h e  biological  a c t i v i t y  of 
t h e  insu l in  b y  87% s. On t h e  o t h e r  hand ,  i odoace ta t e  
b e h a v e s  as axl i n h i b i t o r  of t h e  an t igen ic  power  of t h e  
insu l in  4. T h e  o b s e rv a t i o n s  compi led  in th i s  work  t e n d  to 
con f i rm  t h e  r easonab le  suppos i t ion  t h a t  the  s t r u c t u r a l  
f o r m a t i o n  of insu l in  governs  i ts  an t igen ic  po ten t i a l .  

Resumen. L a  capac i t ad  de reacc idn  de la insu l ina  de 
b o v i n e  con u n  an t i cue rpo  especifico desaparece  comple t a -  
m e n t e  cuando ,  p r e v i a m e n t e ,  se i n c u b a  la m u e s t r a  en  
p resenc ia  de Cisteina.  Concen t rac iones  de iodoace ta to  
h a s t a  1 �9 1 0 - e M  no son capaces  de p ro tege r  a la h o r m o n a  
c o n t r a  la acc idn  i n a c t i v a d o r a  del  aminoac ido .  

C. LOPEz-QuIJADA 

Ins t i tu te  ~G. Maranon~>, VeIazquez l dd, Madrid 6 (Spain), 
Apr i l  26, 7966. 

R. II. DE DEKEN, J. BROCKI{UY~qEN, J. BECHET, and A. MORTIER, 
Biochim. biophys. Aeta 19, 45 (1956). 

s T. E. PROUT, Metabolism 12, 673 (1963). 

T h e  Effect  of  a S u d d e n  R i s e  in  T e m p e r a t u r e  on  
S t r o b i l a e  of  Aurelia aurita 

A ce r t a in  low cr i t ica l  t e m p e r a t u r e  ha s  been  l is ted as 
one of the  cr i te r ia  for s t rob i l a t i on  to occur  in  s c y p h i s t 0 m a  
l a rvae  of va r ious  species f rom t e m p e r a t e  regions 1,~. 
D u r i n g  the  win te r s  of 1962/63 a n d  1963/64, s c y p h i s t o m a  
l a rvae  of Aurelia aurita which  h a d  been induced  to 
s t rob i l a t e  a t  a t e m p e r a t u r e  be low 8 ~ c o n t i n u e d  to  do so 
even  w h e n  t h e  t e m p e r a t u r e  rose as h i g h  as 12 ~ As th i s  
t e m p e r a t u r e  is h ighe r  t h a n  t h a t  recorded  w h e n  s t robi la -  
t i on  occurs  na tu ra l ly ,  a series of e x p e r i m e n t s  was  con- 
d u c t e d  to see how far  s t r ob i l a t i on  was t e m p e r a t u r e  sen- 
s i t ive  a n d  w h e t h e r  s c y p h i s t o m a  l a rvae  could a d a p t  t h e m -  
selves to  a rise in  t e m p e r a t u r e  once the  s t rob i l a t i on  
m e c h a n i s m  h a d  been  in i t i a t ed .  

The  col lect ion and  rea r ing  of s c y p h i s t o m a  l a rvae  has  
been  descr ibed  in a n  ear l ier  r e p o r t  ~. S t rob i l a t i ng  indivi -  
dua l s  were t a k e n  e i the r  f rom the  s tock  aqua r i a  or f rom 
a low t e m p e r a t u r e  e x p e r i m e n t a l  a p p a r a t u s  a n d  were 
p laced  in d a r k e n e d  vessels  in  a w a t e r  b a t h  of t he  requ i red  
t e m p e r a t u r e .  In  al l  o t h e r  respects  t he  condi t ions  were 
iden t ica l  to  those  t h e  an ima l s  h a d  p rev ious ly  been  ex- 
per iencing.  I t  was found  t h a t  whi le  these  an ima l s  were 
genera l ly  able  to  a d a p t  t h e m s e l v e s  to  a g r adua l  rise in  
t e m p e r a t u r e  u p  to 12-14 ~ a s u d d e n  rise p roduced  t h e  
f o r m a t i o n  of t en tac les  cha rac t e r i s t i c  of t he  s c y p h i s t o m a  
in place  of t h e  ephyra l  lappets .  Such a cond i t ion  is shown  
in t he  Figure,  where  a 5 r inged  s t rob i l a  has  p roduced  8 
t e n t a c l e s  in  place  of t h e  l appe t s  in  each  ring.  

The  resu l t s  of e x p e r i m e n t s  where  t he re  is a s u d d e n  
c h a n g e  in t e m p e r a t u r e  are s h o w n  in t h e  Table .  

There  are 3 m a i n  obse rva t i ons  wh ich  can  be m a d e  f rom 
these  resul t s :  (1) Ten tac les  are fo rmed  m o s t  r ap id ly  w h e n  
t h e  t e m p e r a t u r e  is ra ised  to  15 ~ or  above.  I f  t he  t em-  
p e r a t u r e  is n o t  ra ised so h i g h  t he  effect  is e i t he r  a b s e n t  
or  t akes  m u c h  longer  to  appear .  (2) Th i s  effect  is m u c h  
more  m a r k e d  in ind iv idua l s  in  wh ich  s t rob i l a t i on  has  n o t  
p roceeded  far, i.e. up  to a b o u t  5 r ings.  I n  l a t e r  s tages  t h e  
effect  m a y  t a k e  longer  to  appear ,  or  m a y  be comple t e ly  

absen t .  (3) T h e r e  m a y  also be  a r e so rp t ion  of some of t he  
p r o x i m a l  r ings.  

I t  is i n t e r e s t i n g  to no t e  t h a t  in  al l  cases these  changes  
t e n d  to  s t a r t  a t  t h e  p r o x i m a l  end  of t h e  s t rob i l a t i ng  por-  
t ion  of t h e  s c y p h i s t o m a  an d  sp read  distal ly.  

Th i s  a p p a r e n t  reversa l  of t h e  s t rob i l a t ion  m e c h a n i s m  
has  been  obse rved  to occur  n a t u r a l l y  b y  I-IAECKEL 4, who  
lists th i s  t e n t a c u l a t e  fo rm as one of 8 v a r i a t i o n s  of s t ro-  
bila.  TH1EL 5 in his  obse rva t ions  on  s c y p h i s t o m a  l a rvae  in 

1 N. J. BERRILL, Biol. Rev. 24, 393 (1949). 
2 It. THIEL, Kieler Meeresforsch. 18, 198 (1962). 
3 D. R. N. C~'STAXC1,:, Nature 20Z, 1219 (1964). 
4 E. HAECKEL, Metagenesis und Hypogenesis yon Aurelia aurita 

(Jena lS81), p. 24. 
5 H. THIEL, ZOO1. Jber Anat. 81, 311 (1963). 


