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difference in an t ibody  con ten t  be tween  the  two ant isera,  
in addi t ion  to  the  locat ion of t he  prec ip i t in  bands  in 
reIat ion to  the  wells, enables  one to  dis t inguish be tween  
A F P  and A M F P  (Figure). Rats ,  which  were on or abou t  
t he  18th day  of gestat ion,  were placed in me tabo l i sm 
cages on a l te rna te  days  and urine was collected for 
24 hours.  The urine samples  were lyophi l ized;  10-20 mg 
of the  to ta l  non-dia lyzable  mater ia l  were suspended  in 
1 ml  of p h o s p h a t e  buffered saline and reac ted  in im- 
munodi f fus ion  agains t  A A F  and AEB.  

150 urine samples  ob ta ined  f rom 50 virgin female ra ts  
did no t  reac t  wi th  e i ther  a n t i s e r u m  40 urine specimens  
collected f rom 20 normal  p r egnan t  ra ts  con ta ined  A F P  
only. Masugi nephr i t i s  was induced  in 6 p r e g n a n t  ra t s  by  
in ject ing i.p. nephro tox ic  serum (NTS) on the  13th and 
15th day  of ges ta t ion  4, The urine ob ta ined  on the  18th to 
20th day  of ges ta t ion  was shown to  con ta in  A M F P  in 
add i t ion  to A F P  in all 6 instances.  Histological  exami-  
na t ion  revealed mixed  m e m b r a n u o s  and prol i fera t ive  
glomerulonephr i t i s .  

e -M-fe toprote in  is found in the  serum of ra t s  wi th  
acute  toxic  liver in jury  "5 and  following a va r i e ty  of 
exper imenta l  procedures% B o t h  A F P  and A M F P  are 
p re sen t  in the  blood of p r e g n a n t  ra t s  and h e p a t o m a  
bear ing animals  2,3,7, bu t  only A F P  is excre ted  in the i r  
urine2. The appearance  of A M F P  in t he  urine, as far as 
we are aware, has  no t  been descr ibed previously.  I t  is 
suggested t h a t  in p r egnan t  ra t s  w i th  Masugi nephri t is ,  
u r inary  excre t ion  of A M F P  represents  a man i fes t a t ion  

of non-select ive prote inur ia .  GANG et  al.S have  shown a 
loosening of the  molecular  s t ruc tu re  of t he  glomerular  
b a s emen t  m e m b r a n e  in t he  kidneys" of ra t s  w i t h  NTS 
induced nephri t is .  Exc re t ion  of A M F P  can be ascr ibed 
to  such a lesion of the  g lomerular  b a s emen t  membrane ,  
which pe rmi t s  the  passage of macromolecules  into the  
urine. We, therefore,  propose t h a t  the  de tec t ion  of 
A M F P  in the  urine is an ind ica tor  of g lomerular  damage  
of a magn i tude  resul t ing in non-select ive  pro te inura .  
Because of i ts  h igh  molecular  weight ,  excre t ion  of A M F P  
appears  to be l imi ted  to those  renal  disorders  in which  
glomerular  pe rmeab i l i t y  is increased. On the  o ther  hand,  
i m p a i r m e n t  of tubu la r  funct ions  is appa ren t l y  no t  
associated wi th  the  appearance  of A M F P  in the  urine. In  
3-month-old  rats,  dur ing  CCI~ intoxicat ion,  in which  
funct ional  changes  of t h e  tubu la r  appa ra tus  are p romi-  
nen t  9, the  urine conta ins  A F P  in a cer ta in  p ropor t ion  of 
cases bu t  never  AMFP10. 

Zusammen/assung. Nachweis  yon e -M-Fe topro te in  im 
H a m  t r~cht iger  Ra t t en ,  die an Masugi-Nephr i t i s  l i t ten.  
Da dieses hochmolekulare  2 iweiss  im H a r n  normaler  
trh.chtiger Tiere n ich t  vo rkommt ;  beweis t  sein Auf t r e t en  
bet den N e p h r i t i s - R a t t e n  eine n ich t  selekt ive Prote inur ie .  
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Double immunodiffusion test of antiserum to rat embryonic blood 
reacted with urine specimens of a) hepatoma bearing animal; b) 
NTS-injeeted pregnant rat; e) normal pregnant rat; d) virgin rat; 
e) male rat and f) raline. Note that 2 precipitin bands have developed 
only with the urine of the nephritic rat (b), indicating the passage 
of both fetoproteins into the urine. 
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Immunological  Similarity of Human and Rat Calcitonin Confirmed 
by Immunofluorescent  Methods 

Tile amino acid sequence of 5 calci tonins is known1:  
porcine,  ovine, bovine,  sa lmon and human .  Nine amino 
acids out  of 32 have  common  posi t ions  in all the  5 
calci ionins,  7 of which  are found in t he  N t e rmina l  por t ion  
of the  molecule. 

We  have  shown elsewhere t h a t  an t ibodies  agains t  
h u m a n  calci tonin raised in the  ra t  ( type I) cross reac t  
ex tens ive ly  wi th  ra t  calci tonin (extractive),  bu t  no t  wi th  

porcine or sa lmon calci tonin 2. Fur the rmore ,  ant ibodies  
against  h u m a n  calci tonin raised in t he  guinea-pig (type II) 
cross reac t  to  a low degree wi th  ra t  calci tonin.  These 
resul ts  can  only be expla ined  if there  are differences in the  
ant igenic  sites towards  which  the  two  types  of ant ibodies  
are directed,  and if r a t  and h u m a n  calci tonins have  
s t ruc tura l  s imilari t ies c i rcumscr ibed to  cer ta in  regions of 
the  molecule. 
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Fig. 1. Specific staiaing of C-cells with anti-human calcitonin anti- Fig. 2. Adjacent slide showing absence of specific staining in the pre- 
serum in rat thyroid, sence of normal rat serum. 

In  t he  p resen t  s tudy,  these  conclusions were fu r ther  
t es ted  by  using syn the t i c  f r agmen t s  of h u m a n  calci tonin 
to  charac te r ize  the  ant igenic  s i tes  t owards  which  the  two 
ant ibodies  were directed.  The an t ibody  cross-react ing 
bes t  wi th  ra t  calci tonin (type I) was t h e n  used for fluor- 
escent  s ta in ing of C-cells in the  ra t  thyroid ,  and to  
de te rmine  which  f r agment s  would select ively block such 
staining.  

Material and methods. A n t i b o d y  product ion .  Male 
Wis t a r  CF ra ts  and  male  albino guinea-pigs were im- 
munized  wi th  par t ia l ly  purif ied h u m a n  calci tonin (100 m U  
MRC/100 g body  weight)  emulsif ied in comple te  F r e u n d  
ad juvan t .  In jec t ions  were r epea ted  every  2 weeks in 
ra t s  and once a m o n t h  in guinea-pigs.  Termina l  b leedings  
were pe r fo rmed  af ter  1 ~/2 m o n t h s  in the  ra t  and 6 m o n t h s  
in the  guinea-pig.  

Rad io immunoassays .  Ant ibod ies  a t  a f inal  di lut ion of 
1/2000 ( type I) and  1/8000 ( type II) were incuba ted  wi th  
50 pg of 1125 h u m a n  syn the t i c  calc i tonin a, serial di lut ions 
of syn the t i c  h u m a n  calcitonin,  cold 0.2 N HC1 ex t rac t s  of 
ra t  thyroids ,  and the  following f ragments  of h u m a n  

calci tonin:  1-10, 11-32, 17-32, 24-32. The syn the t i c  
h u m a n  calci tonin as well as the  ra t  ex t r ac t s  were bin- 
assayed  aga ins t  t he  MRC research  s t anda rd  for h u m a n  
calc i tonin in the  young  male rat .  All reagents  were 
d i lu ted  in p h o s p h a t e  buffer  0.1 M, conta in ing  0.2% 
h u m a n  a lbumin  and  the  incuba t ions  were carr ied out  for 
18 h at  4 ~ Bound  and  free ho rmone  were separa ted  by  a 
modi f ica t ion  of the  d ex t r an  coated charcoal  m e t h o d  4. 
Appropr i a t e  controls  wi th  normal  se rum were per formed 
for each exper iment .  
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Fig. 4. Displacement of labelled human calcitonin by rat (R. CT-) 
and human (H. CT---) catcitonin. Antiserum type II. 
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Blocking- of the specific staining of C-cells by porcine (P.CT), human caleitonin (H.CT) and fragments of the human hormone 

Controls Results (fluorescence of C-cells) 

A.B.a.H.CT. A.B.a. y G.R.FITC + + + 
Normal serum A.B.a. y G.R.FITC -- 
A.B.a.H.CT P.C.T. 2,5 n. ] A.B.a. ~ G.R.FITC + + + 
A.B.a.H.CT H.C.T 2,5 n. ] A.B.a. y G.R.FITC 
A.B.a.H.CT Fr. 1-10 2,5 n. M A.B.a. y G.R.FITC + + + 
A.B.a.H.CT 11-32 2,5 n. A.B.a. y G.R.FITC 
A.B.a.H.CT 17-32 2,5 n. A.B.a. y G.R.FITC 
A.B.a.H.CT 24-32 2,5 n. A.B�9 ~ G.R.FITC + + 

A.B.a.H.CT, antiserum Type I; A.B.a. y G.R.FITC, fluorescent antiserum to rat 7-globulin. 

F luorescent  local izat ion of r a t  C-cells. R a t  an t i se rum 
used in t he  r ad io immunoas say  was d i lu ted  1/10 and  
spread  over  sect ions of ra t  t hy ro id  f ixed in cold formol  
for 5 min  and washed  3 t imes  wi th  p h o s p h a t e  buffered  
saline. Af ter  overn igh t  incuba t ion  at  4 ~ the  slides were 
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Fig. 5. Displacement of labelled human calcitonin (H. CT) by frag- 
ments of the human hormone. Antiserum type 1. 
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Fig. 6. Displacement of labelled human calcitonin (H. CT) by frag- 
ments of the human hormone. Antiserum type II. 

washed  3 t imes  in saline phospha t e  buffer  and incuba ted  
for 4 h w i th  f luorescent  an t i  y-globulins. 

Af ter  fu r the r  washings,  t he  slides were examined  in a 
f luorescence microscope.  Ad jacen t  sect ions were a lways  
included as controls  for non-specif ic  staining.  Sa tu ra t ion  
of the  ant i sera  w i th  porcine and  h u m a n  calci tonin and  
with synthetic fragments of the human molecule listed 
above was carried out in the blocking studies before 
spreading on the sections. 

Results. The specific antibodies stained certain cells in 
the thyroYd gland which were parafollicular or interstitial 
in position (Figure I) and were never present in the lower 
poles of the thyroid gland or the isthmus�9 The ceils 
increased in number in the middle and upper thirds of the 
thyroid lobes and were found either isolated or in clusters. 
No staining of these cells was observed ill sections incubat- 
ed with normal rat serum (Figure 2). Sections in which the 
antiserum was saturated with either porcine calcitonin or 
human fragment 1-10 showed no decrease in fluorescence, 
while with fragment 24-32 a slight decrease in the intensity 
of the fluorescence was noted. Complete inhibition of 
staining was obtained when the antibody was saturated 
with human calcitonin, or when fragments 11-32 or 
17-32 were used (Table). 

In the radioimmunoassay displacement studies, anti- 
bodies of type I cross reacted extensively with rat 
calcitonin (Figure 3) in contrast to the type II antibodies 
(Figure 4). Neither type of antibody crossed significantly 
with fragment 1 to I0. Both antibodies reacted with se- 
quence ii to 32, but only type I antibodies reacted 
extensively with fragment 17 to 32 and to a slight extent 
with fragment 24 to 32 (Figures 5 and 6). 

Discussion. As expected from the fact that the anti- 
bodies used cross react extensively in vitro with rat 
extractive calcitonin, the immunofluorescent staining of 
the rat thyroid is specific for C-cells. No staining is 
observed in sections incubated with normal rat serum or 
with antibody saturated with human synthetic calcitonin. 

The two types of antibodies differ in the extent of their 
cross reaction with rat calcitonin and are directed towards 
different regions of the human molecule. Type I antibodies 
cross react completely with fragment 17 to 32 of the human 
molecule, and extensively with rat ealcitonin, while type I I 
cross slightly with fragment 17 to 32, 24 to 32 and have a 
low degree of cross reaction with the rat hormone. The 
experiments involving the use of type I antibodies 
saturated with the different fragments of the human 
molecule show that saturation of the antibody with 
sequence 17 to 32 is sufficient to inhibit totally the binding 
of the antibodies to the rat C-cells. Thus this high cross 
reaction between antibodies of type I and rat calcitonin 
is likely to be due to the presence in this molecule of 
amino acids either identical in sequence with fragment 
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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. 

M. S. MOUKHTAR, D. THARAUD, A. JULLIENNE, 
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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  

o! 

20i 

< 40 

60~) ; 1'0 1; 2'0 min 
Time 

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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