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17-32 of t he  h u m a n  molecule or hav ing  electrical  charges 
and  conformat iona l  p roper t ies  qui te  s imilar  to  th is  
f r agmen t  5. 

Rdsumd. Les cellules C de la thy ro ide  de ra t  on t  6t6 
localis6es par  un an t icorps  ant ica lc i tonine  huma ine  (im- 

munof luorescence  ind i r ec t@ L ' inh ib i t i on  de la r6action 
par  la calc i tonine humaine  et  ses f r agmen t s  a 6t6 6tudi6. 
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Fragments 1-10, 11-32, 17 32, 24 32 were kindly supplied by 
Merck, Sharp and Dohme and synthetic human ealeitonin was a 
generous gift of Ciba Basel. 
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Effect of Manganese  on the ADP-Induced  Platelet  Aggregat ion  

In  a prev ious  work  i t  was found  t h a t  Mn ~+ inhib i t s  clot 
r e t r ac t ion  and  t h a t  i t  induces  a ve ry  quick and  comple te  
re laxa t ion  of a fully con t r ac t ed  clot, as well as p r e v e n t i n g  
clot  r e t r ac t ion  ~. As subs tances  k n o w n  to  inf luence the  
clot r e t r ac t ion  could also mod i fy  the  adhes ion-aggrega t ion  
reac t ion  2-~, i t  seemed in te res t ing  to  see w h e t h e r  t he  
aggregat ion  of p la te le t s  by  A D P  is d e p e n d e n t  on some 
similar  connec t ions  to  c o m p a r a b l y  Mn2+-sensitive mech-  
anisms.  The p resen t  p a p e r  shows t h a t  t he  respons iveness  
to A D P  of t he  ra t  p la te le t s  is effect ively modif ied  by  
add ing  MnCI~. 

Methods and materials. Venous  blood was col lected by  
plast ic  syr inge f rom the  r i g h t  vent r ic le  in open-ches t  
animals  (Albino Wis t a r  Rats ,  body  weight  300-400 g) 
anaes the t i zed  wi th  ether .  

P la t e l e t  - r ich p l a sma  (PRP) ,  P la te le t  - poor  p lasma  
(PPP)  and  p la te le t  coun t  were pe r fo rmed  as prev ious ly  
descr ibed 5. The A D P - i n d u c e d  p la te le t  aggregat ion  was 
t e s t ed  in P R P  wi th  a s t a n d a r d  p la te le t  concen t ra t ion  
(700.000/F1) by  an  aggregometer  (169 P la te l e t  Aggrega t ion  
Meter,  E v a n s  E lec t rose len ium Ltd)  and  recorded by  
Speedomax  X L  690 Series Recorde r  (Lees and Nor th rup ,  
N o r t h  Wales  and  Phi ladelphia)  as usual  5. 

Chemicals  used are:  Adenos ine -5 ' -d iphospha te  (ADP) 
t r i sod ium salt  (Boeringher,  Mannhe im,  Germany)  dis- 
solved in veronal  buffer,  p H  7.4, a t  a concen t ra t ion  of 
10 -a M and  s tored  at  - -20~  unt i l  use;  manganese :  
MnC1 v crystals ,  (Mall inckrodt  Chemical  Works ,  St. Louis  
- N e w  York-Mont rea l ) .  

S ta t i s t ica l  analys is :  the  da t a  ob ta ined  were e labora ted  
for the i r  s ta t i s t ica l  s ignificance by  the  2 sample  t-test ,  
for 0.05 probabi l i ty .  

Results. Figure  i shows the  average  O.D. changes  of 
P R P  te s t ed  in 42 expe r imen t s  as follows: a) 12 experi-  
men t s :  P R P + A D P  (final concen t ra t ion  10 -~ M) ;  b) 
8 expe r imen t s :  P R P + A D P  (as above) + MnC12 (final 
concen t ra t ion  10 -1 21//); c) 14 expe r imen t s :  P R P + A D P  
(as above) + MnCI~ (final concen t ra t ion  10 .2 M); d) 
8 expe r imen t s :  P R P + A D P  (as above) + MnC12 (final 
concen t ra t ion  10 -3 M). 

There  is evidence t h a t  Mn 2+, inh ib i t s  b o t h  A D P  
induced  p la te le t  aggregat ion  and  disaggregat ion.  The 
inh ib i to ry  effect  on the  aggregat ion  is ve ry  mark ed  a t  
h igher  Mn 2+ concen t ra t ions  (until  10 -2 M) at  which  also 
the  d isaggregat ion  is p reven ted .  If the  final  concen t ra t ion  
is less, (10 .3 M) manganese  fails to inf luence the  m a x i m a l  
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Fig. 1. Average O.D. changes observed in: a) PRP@ADP; b)c)d) 
PRP+ADP+~nCI  2. The final concentrations of ADP was always 
10 -4 M; that of MnCI 2 was: b) 10 -1 M, c) 10 -~ M, d) 10 -3 M. Number 
of platelets: 700.000/pd. By the two sample t-test computed for the 
maximal amplitude of the curve, it was found that in respect to 
a) for b) and e) p ~ 0.05 and for d) p > 0.05. For the curve d) the 
values obtained were statistically significant in respect to a) for the 
beginning and the speed of the disaggregation (disaggregation 10 rain 
after the maximal aggregation). 
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Fig. 2. Influence of manganese on the initial ADP-induced platelet 
aggregation speed. The speed was calculated through the tangent to 
the initial part of the curve conventionally expressed in em. By the 
two sample t-test we found that the inhibition is statistically signi- 
ficant for a final concentration of ~n  2+ 10 -1 M and 10 .2 M. 
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p la t e l e t  aggrega t ion  (p > 0.05) whi le  i t  s t rong ly  de lays  
t he  beg inn ing  a n d  i nh ib i t s  t h e  speed of t he  d i saggrega t ion  
(p < 0.05). Therefore  t he  s ens i t i v i t y  of t he  d i saggrega t ion  
to m a n g a n e s e  is m u c h  more  m a r k e d  t h a n  t h a t  of t h e  
aggregat ion .  

The  in i t ia l  p la te le t  agg rega t ion  speed was ca lcu la ted  
b y  t he  t a n g e n t  to  t he  in i t i a l  p a r t  of t he  O.D. curve.  
F igure  2 shows t h a t ,  b y  a d d i n g  MnCI 2, t he re  is a dose- 
d e p e n d e n t  i n h i b i t i o n  of t he  A D P - i n d n c e d  in i t ia l  p l a t e l e t  
agg rega t ion  speed, wh ich  resu l ted  in a s t a t i s t i ca l ly  
s ign i f ican t  va lue  un t i l  a f ina l  c o n c e n t r a t i o n  h igher  t h a n  
10 -~ M).  

Discussion. P r e s e n t  resu l t s  p rov ide  ev idence  t h a t  
m a n g a n e s e  (added to P R P  c o n t e m p o r a n e o u s l y  w i t h  
ADP)  could i m p a i r  p l a t e l e t  aggrega t ion  a n d  i nh ib i t  
d i saggregat ion .  As M n  ~+ inh ib i t s  also c lot  r e t r a c t i o n  ~, 
our  resu l t s  s u p p o r t  t he  hypo thes i s ,  p rev ious ly  f o r m u l a t e d  
b y  DaY-HoLMSEN ~, W h i t e  3 and  de GAETANO et  al. * 
t h a t  the  p la t e l e t  adhes ion -aggrega t ion  reac t ion  is m e d i a t e d  
b y  a n  a c t i v a t i o n  of t h e  same p la t e l e t  con t rac t i l e  s y s t e m  
wh ich  is respons ib le  for t he  clot  r e t r ac t ion .  

BULBRING and  TOMITA 6 a n d  gRADING et  al. 7 d e m o n -  
s t r a t e d  t he  c o m p e t i t i o n  of M n  2+ w i t h  t h e  i n t e r n a l  
ca lc ium in t he  s m o o t h  muscle  cells ; t h e  effect  of Mn 2+ on 
clot  r e t r a c t i o n  p rev ious ly  descr ibed  ~ and  t h a t  on p l a t e l e t  

agg rega t ion  here  r epo r t ed  could be due  to  t he  c o m p e t i t i o n  
of Mn 2+ wi th  t he  p l a t e l e t  ca lc ium.  

Cer ta in ly  our  resul t s  p r o v e d  t h a t  b o t h  p h e n o m e n a ,  
aggrega t ion  and  d i saggrega t ion  are 5{n2+-sensitive, even  
if t he  m e c h a n i s m s  i nvo lved  in t he  coming-ou t  of p la t e l e t s  
f rom aggreag te  are more  sens i t ive  to  Mn ~+ t h a n  those  
invo lved  in t h e i r  going in to  it. 

Riassunto. ~ s t a t a  s tud ia t a ,  con l ' aggregomet ro ,  la  
va r i az ione  di r e s p o n s i v i t [  a l l ' A D P  delle p i a s t r ine  di r a t t o  
a l l ' agg iun t a  di MnC12. MnCI~ inibisce  sia l ' aggregazione ,  
i n d o t t a  da  ADP,  che la d isaggregazione.  Questo  ef fe t to  si 
p r e sume  s i s  d o v u t o  al la  compe t i z ione  di  Mn ~+ con il 
calcio p ias t r in ico .  
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T h e  Effect  of A n t i d i u r e t i c  H o r m o n e  o n  the  E x t r a v a s c u l a r  P r o t e i n  i n  t h e  R e n a l  M e d u l l a  

There  is now a grea t  deal  of ev idence  t h a t  t he  rena l  
medu l l a  con ta ins  a re la t ive ly  large pool  of exchangeab l e  
a lbumen ,  m u c h  of i t  e x t r a v a s c u l a r  1. I n  p rev ious  experi-  
m e n t s  2 we were able  to  show t h a t ,  in  a d u l t  rats ,  t h e  
a m o u n t  of dye- label led  p r o t e i n  wh ich  passed  ou t  of 
t h e  m e d u l l a r y  vessels du r ing  t he  two m i n u t e s  a f te r  t he  
in j ec t ion  of t he  dye  was s ign i f ican t ly  g rea te r  in  an ima l s  
unde rgo ing  a w a t e r  diuresis  t h a n  in those  in which  t he  
diuresis  h a d  been  checked b y  an t i d i u r e t i c  h o r m o n e  (ADH),  
sugges t ing  t h a t  t he  h o r m o n e  d imin i shes  t he  p e r m e a b i l i t y  
of t h e  m e d u l l a r y  vessels. T he  p r e s en t  expe r i m en t s  were 
p l a n n e d  to s t u d y  th i s  p h e n o m e n o n  in a d i f fe ren t  way  b y  
f i rs t  load ing  t h e  medu l l a  of d iu re t i c  r a t s  w i t h  label led  
p r o t e i n  a n d  t h e n  s t u d y i n g  t he  r e m o v a l  of t h i s  f rom t h e  
in t e r s t i t i a l  t i s sue  a f t e r  t he  in j ec t ion  of A D H .  I n  t h e  
p rev ious  exper imen t s ,  a p ro longed  sal ine w a s h o u t  was  
used to  e l imina te  all i n t r a v a s c u l a r  p r o t e i n  bu t ,  s ince th i s  
some t imes  gave  s o m e w h a t  e r ra t ic  results ,  in  t he  p re sen t  
work  no  w a s h o u t  was  a t t e m p t e d  b u t  t he  t o t a l  p ro t e in  
space in t h e  medu l l a  was  ca lcu la ted  f rom e s t i ma t i ons  
of t h e  m e d u l l a r y  a n d  p l a s m a  dye  levels. 

Materials arzd methods. 12 male  W i s t a r  r a t s  we igh ing  
be tween  230 a n d  300 g were used. E a c h  was g iven  2 i.p. 
in jec t ions  of w a r m  dis t i l led  w a t e r  a t  1 h in t e rva l s  a n d  t he  
resu l t ing  diuresis  conf i rmed  1 h a f te r  t he  las t  i n j ec t ion  b y  
e x a m i n i n g  t he  ur ine  osmolal i ty .  E a c h  r a t  was t h e n  
g iven  a n  i.v. in jec t ion  of 0.5 ml/100 G of a n  E v a n s  Blue  
solut ion,  p r e p a r e d  as descr ibed p rev ious ly  3. 10 ra in  later ,  
0.5 ml  of b lood was r e m o v e d  for ana lys i s  and  a f u r t h e r  
sample  of u r ine  t aken .  The  ra t s  were t h e n  g iven  a s.c. 
i n j ec t ion  of e i the r  50 m U  of P i t ress in  T a n n a t e  (Parke-  
Davis)  in 0.1 ml  oil or a cont ro l  in jec t ion  of a s imi l a r  
vo lume  of oil only. Af te r  a lapse of 30 min,  f u r t h e r  b lood  
and  ur ine  samples  were t a k e n  and  t he  left  k i d n e y  was 
excised, a n d  al lowed to  dra in .  I t  was t h e n  dried,  t h e  
capsule  s t r ipped  off, and  t h e  whole  inne r  medu l l a  removed ,  
t a k i n g  care to  avo id  c o n t a m i n a t i o n  w i t h  b lood f rom the  
res t  of t he  kidney.  The  inne r  medu l l a  was  weighed,  
homogen ized  and  i ts  E v a n s  Blue  c o n t e n t  e s t i m a t e d  b y  

t he  t e c h n i q u e  p rev ious ly  descr ibed  2. The  b lood samples  
were cen t r i fuged  and  t he  dye levels in t he  p l a s m a  e s t ima t -  
ed b y  t he  same me thod .  

Results and discussion. The  level  of E v a n s  Blue  in t he  
p l a s m a  fell d u r i n g  t he  30 m i n  wh ich  e lapsed b e t w e e n  
t a k i n g  t he  2 b lood samples  b u t  t h e r e  was  no s ign i f ican t  
difference in t h e  r a t e  of fall  b e tween  t h e  d iu re t i c  and  t he  
an t id iu re t i c  an ima l s  (Figure 1). As can  be seen f rom F igure  
2, a s ign i f i can t ly  smal le r  E v a n s  Blue  space was found  in 
t he  medu l l a  in  the  r a t s  which  h a d  been  g iven  A D H  t h a n  
in t he  d iu re t i c  rats .  One of t h e  A D H - t r e a t e d  r a t s  h a d  
an  E v a n s  Blue  space of 0.261, wh ich  p laced  i t  a m o n g  t he  
d iu re t i c  resul t s  b u t  in  th i s  a n i m a l  t he  u r ine  osmola l i ty  
rose to  on ly  830 m O s m  w h i c h  was cons ide rab ly  be low 
t h a t  of t he  o t h e r  A D H - t r e a t e d  an ima l s  a n d  is, in  fact ,  
below t h a t  usua l ly  found  in  n o r m a l  rats .  

There  is good ev idence  t h a t ,  in  t he  doses w h i c h  we used, 
in j ec ted  E v a n s  Blue  b inds  f i rmly  a n d  comple t e ly  to  
p l a s m a  p ro t e ins  2 a l t h o u g h  WILDE et  al. ~ h a v e  r ecen t ly  
p r e sen t ed  ev idence  to  show t h a t  d u r i n g  t he  f i r s t  2 m i n  
a f te r  t he  in jec t ion ,  some u n a t t a c h e d  dye  passes  in to  t h e  
in t e r s t i t i a l  t issue. WILDE, however ,  used v e r y  m u c h  la rger  
doses of E v a n s  Blue  (a lmost  4 t imes  as large as ours) a n d  
i t  is no t  surpr i s ing  t h a t  th i s  a m o u n t ,  i n j ec ted  in to  h a m s t -  
ters, d id  no t  m ix  fu l ly  w i t h  p l a s m a  un t i l  some u n b o u n d  
dye h a d  leaked  in to  t he  m e d u l l a r y  t issues.  

The  use of an  e s t ima te  of t he  E v a n s  Blue  space as a n  
ind ica t ion  of t h e  a m o u n t  of e x t r a v a s c u l a r  a l b u m e n  de- 
pends ,  of course,  on  t he  c o n s t a n c y  of t h e  v o l u m e  of t he  
i n t r a v a s c u l a r  space since t h e  d i m i n u t i o n  of t he  space 
found  a f te r  A D H  in jec t ion  could be  due  t o  vasocon-  
s t r ic t ion.  W h e n  A D H  is g iven  in phys io logica l  doses 
(i.e. suff ic ient  to  cause  an  a n t i d i u r e t i c  effect  w i t h o u t  
pressor  ac t iv i ty )  i t  seems, however ,  to  p roduce  no  change  
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