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(8 expe r imen t s )  whereas  i t  was  39.21% (S.D. ~ 2.48) 
in t he  n o r m a l l y  v e n t i l a t e d  r a t s  (8 exper imen t s ) .  The  
va lues  were s t a t i s t i ca l ly  ana lyzed  w i t h  t h e  2 sample  
t - tes t  a n d  were s ign i f i can t  w i t h  t = 5.644 > 2.210 for  
t he  l imi t ing  va lue  of 0.05 p r o b a b i l i t y .  F r o m  t he  m e a n  
of t he  va lues  o b t a i n e d  in each  group  of e x p e r i m e n t s  t h e  
curves  of t he  F igure  were d rawn .  

Since i t  is k n o w n  t h a t  d u r i n g  h y p e r v e n t i l a t i o n  t he re  is 
an increase  of t he  l a c t a t e  c o n c e n t r a t i o n  in b lood 10,1~, in 
one group of e x p e r i m e n t s  sod ium l ac t a t e  was  added  to t he  
a r te r ia l  b lood o b t a i n e d  f rom n o r m a l l y  v e n t i l a t e d  ra ts ,  
before  t he  P R P  p r e p a r a t i o n .  T he  f inal  c o n c e n t r a t i o n  was 
20 mEq/1. No s t a t i s t i ca l ly  s ign i f i can t  d i f ference in t he  
response  to A D P  could be  de t ec t ed  in PIRP so t r e a t e d  in 
c o m p a r i s o n  w i t h  t h e  c o n t r o l s .  

I n  a n o t h e r  g roup  of expe r imen t s ,  sod ium l ac t a t e  
(final c o n c e n t r a t i o n  20 mEq/1)  was added  to t h e  sample  of 
P1RP in  t h e  aggregomete r  and  i n c u b a t e d  a t  37 ~ for 3 m i n  
before  a d d i n g  ADP.  Also in these  expe r imen t s ,  no s ta-  
t i s t i ca l ly  s ign i f ican t  di f ference could be  de t ec t ed  in 
compar i son  w i t h  t he  controls .  

Discussion. F r o m  t h e  resu l t s  r e p o r t e d  i t  appea r s  t h a t  
h y p e r v e n t i l a t i o n  increases  t he  respons iveness  of t he  
p la t e l e t s  to  A D P  in t h e  a r t e r i a l  P1RP. 

M a n y  processes,  c o n t e m p o r a n e o u s l y  occur r ing  d u r i n g  
h y p e r v e n t i l a t i o n ,  m a y  c o n t r i b u t e  to  t he  e n h a n c e m e n t  of 
t he  p l a t e l e t  aggregabi l i ty .  One of t h e m ,  i.e. t h e  rise of t h e  
h e m a t i c  l a c t a t e  concent ra t ion1~ n,  m a y  be exc luded  
because  t he  a d d i t i o n  of sod ium l ac t a t e  to  t h e  whole  b lood  
or to  P R P  was no t  fol lowed b y  a n y  s t a t i s t i ca l ly  s ign i f ican t  
mod i f i ca t i on  of t he  p l a t e l e t  aggregat ion .  

The  i m p o r t a n c e  of the  o the r  changes  occur r ing  d u r i n g  
t he  h y p e r v e n t i l a t i o n  m a y  be  cons idered  as follows. I t  is 
k n o w n  t h a t  t he  p l a t e l e t  agg regab i l i t y  is sens i t ive  to  
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Changes in O.D. induced by ADP (final concentration 9.2 • 10-~M) in 
PRP (700.000 platelets/~xl obtained from the arterial blood of a) hy- 
perventilated and of b) normally ventilated rats. Each curve repre- 
sents the mean value obtained in 8 and 8 experiments respectively. 

modi f i ca t ions  of t ens ion  of r e sp i r a to ry  gases, as p rev i -  
ously  i nves t i ga t ed  (work in p repa ra t ion ) .  However ,  these  
changes  m a y  be d i s regarded  because  t h e  h a n d l i n g  of t he  
b lood for  t he  P R P  p r e p a r a t i o n  and  t he  p ro longed  s t i r r ing  
of the PRP allows the gases in the sample to equilibrate 
with the air. 

In. our opinion, an important contributor to the phenom- 
enon may be the changes of the pulmonary circulation 
occurring during the hyperventilation. The result of 
previous work 2 supports the view that, in a normally 
ventilated rat, a plasmatic component enhancing the 
platelet aggregability is cleared from the venous plasma 
by the pulmonary vessels, or alternatively, that the 
pulmonary vessels pour out a sub;tance inhibiting the 
platelet aggregation in the arterial plasma. This hypothesis 
is supported also by the knowledge that the lungs metab- 
olize or release many biologically active substances, as 
during the normal respiration12, i~ and as during hyper- 
ventilation 14, 15. Considering that, following hyperventila- 
tion the hemodynamic equilibrium of the lungs is changed, 
also the time at disposal for the passage of blood through 
pulmonary vessels may be varied, with the result that 
the activity of the plasmatic factor affecting the platelet 
aggrega t ion  m a y  be modif ied .  

I n  add i t ion ,  t he  same changes  of the  p u l m o n a r y  
c i rcu la t ion  d u r i n g  the  h y p e r v e n t i l a t i o n  could inf luence  
d i rec t ly  t he  p la t e l e t  behav iour ,  accord ing  to t he  resu l t s  of 
KIEN WHITE, SHEP1-20 and  HECHTMAN 16, which  sugges t  
t he  occurrence  of an  i n t e r a c t i o n  be tween  t he  p u l m o n a r y  
e n d o t h e l i u m  and  t he  pla te le ts ,  ( lur ing t h e i r  passage  
t h r o u g h  t he  lungs. The  p re sen t  f ind ings  p rov ide  one more  
piece of ev idence  of t he  i m p o r t a n t  role of the  lungs  in 
r egu la t i ng  t he  p la t e l e t  behav iour .  

Riassunto. J~ s t a t s  s t u d i a t a  con aggregomet ro  l 'aggre-  
gazione  p i a s t r in i ca  i n d o t t a  da  A D P  in P R P  o t t e n u t o  d a  
sangue  ar ter ioso  di r a t t o  n o r m a l m e n t e  v e n t i l a t o  o iper- 
ven t i l a to .  ~; r i su l t a to  che dopo la ip~rven t i l az ione  l 'aggre-  
gazione  p i a s t r i n i ca  g a u m e n t a t a .  
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E x c r e t i o n  of a - M - F e t o p r o t e i n  in the  Ur ine  of Rats  

U r i n a r y  exc re t ion  of an t igens  n o t  p e r t a i n i n g  to  t he  
b lood  p l a s m a  p ro t e ins  p r o p e r  has  been  t h e  sub jec t  of a 
r ecen t  rev iew 1. W e  h a v e  p rev ious ly  r epo r t ed  t h a t ,  
whereas  a - f e top ro te in  (AFP) is p r e s e n t  in  t h e  u r ine  of 
n o r m a l  p r e g n a n t  rats ,  a -M-fe topro te in  (AMFP) c a n n o t  
be  de t ec t ed  2. These  f ind ings  are n o t  su rp r i z ing  in  v iew of 
t h e  e s t i m a t e d  molecu la r  we igh t s  of A F P  a n d  A M F P ,  
be ing  70,000 and  570,000, r espec t ive lyK T he  pu rpose  of 

t he  p r e sen t  c o m m u n i c a t i o n  is to  descr ibe  t he  excre t ion  
of A M F P  in t h e  u r ine  of p r e g n a n t  r a t s  w i t h  i nduced  
i n j u r y  to  t he  g lomeru la r  cap i l l a ry  wall.  

The  p r o d u c t i o n  of r a b b i t  an t i s e r a  aga ins t  r a t  a m n i o t i c  
f lu id  (AAF) a n d  e m b r y o n i c  b lood  (AEB) was descr ibed  
in de ta i l  e lsewhere  2. The  A A F  de tec t s  t he  A F P  only,  
whi le  t he  A E B  de tec t s  the  A F P  as well  as t he  A M F P .  
Us ing  O u c h t e r l o n y ' s  double  i m m u n o d i f f u s i o n  test ,  t h e  
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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. 

1 J .  I2[. BOSS, T. DIs~oN, A. DuRsr and E. ROSEN~ANN, Israel J. 
reed. Set. 9, 490 (1973). 

2 E. OKON, E. ROSENMAN~, T. DIS~O~ and J. H. Boss, Br. J. 
Cancer 27, 362 (i973). 

3 S. SELL, J. JALOWAYSKI, C. BELl.ONE and H. T. WEPSlC, Cancer 
Res. 32, 1184 (1972). 

4 j .  H. Boss, J. Histoehem. Cytochem. 13, 350 (1965). 
J. VA~ GooL and N.C.J.J. LADIGES, J. Path. 97, 115 (1969). 

6 W. G. HEIM and P. H. LAEN, Nature, Loud. 203, 1077 (1964). 
7 ~{. STANISLAWSKI-BIRENCWAJG, Cancer Res. 27, 1982 (1967). 
s N. F. GANG, E. TRACHTENBEEG, J. ALLERHAND, N. KALANT and 

W. I~[ANTRER, Lab. Invest. 23, 436 (1970). 
9 G. E. STRIKER, E. A. SMUCKLER, P. W. I~OHNEN and R. B. NAGLE, 

Am. J. Path. 53, 769 (1968). 
10 E. ROSENMANN, ~[[. OKON, T. DISHON, G. ZAITSCHEK and J. H. 

Boss, Colloquium on o:-Fetoprote~;* (Colloques de L'INSERM, 
1974), p. 345. 

11 This investigation was supported by a grant from David Nessim 
Gaon of Geneva. 

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. 


