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cells are in cycle and  t h u s  are sens i t ive  to  cy to tox ic  
agen ts  ; goble t  cells are n o t  in cycle and  t h u s  are res i s t an t .  
The i r  decrease  in abso lu te  n u m b e r  is p r o b a b l y  due to  
ki l l ing of t he i r  p ro l i fe ra t ive  precursors ,  coupled  w i t h  
c o n t i n u e d  m i g r a t i o n  ou t  of t he  c rypt .  

Differences in  s ens i t i v i t y  m a y  also exp la in  ~VIERNIK'S 
da ta ,  wh ich  descr ibes  a wave  of goble t  cells m i g r a t i n g  
ou t  of t he  c r y p t  fol lowing i r r ad ia t ion .  Since goble t  ceils 
and  p ro l i f e ra t ive  cells are n o r m a l l y  i n t e r m i n g l e d  in the  
c rypt ,  an  agen t  wh ich  kills a po r t i on  of t he  i n t e r v e n i n g  
p ro l i f e ra t ive  cetIs, c rea tes  a g roup  of goble t  cells wh ich  
m a y  t h e n  m i g r a t e  t oge the r  as a wave.  

All  p rev ious  work on  goble t  cetI k ine t ics  ha s  been  done  
w i t h  t i ssue  sections,  wh ich  m a y  give a mis l ead ing  impres -  
sion of d r a m a t i c a l l y  increased  goble t  cell n u m b e r  because  
of an  increase  in t he  size of these  cells fol lowing i r r ad ia t ion .  
Most  i nves t iga to r s  h a v e  been  cor rec t  in  r e p o r t i n g  a 
goble t  cell increase,  b u t  h a v e  fai led to  d i s t ingu i sh  be tween  
abso lu te  and  re la t ive  number s .  

Rdsumd. Les modi f i ca t ions  a p p a r a i s s a n t  dans  les 
cellules cal ic i formes de i ' i lgum des souris  apr~s i r r ad i a t i on  
ou l ' a d m i n i s t r a t i o n  d ' a c t i n o m y c i n e  D son t  en p remie r  
l ieu la r6percuss ion  des c h a n g e m e n t s  su rvenus  dans  la 
zone de prolif@ration. 
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E f f e c t  of  H y p e r v e n t i l a t i o n  o n  t h e  P l a t e l e t  A g g r e g a t i o n  I n d u c e d  b y  A D P  

It was found  prev ious ly  1 t h a t  c i rcu la t ing  p la te le t s  show 
a h ighe r  respons iveness  to  A D P  before  t h e i r  passage  
t h r o u g h  t he  p u h n o n a r y  vessels t h a n  a f t e r  i t ;  in fact ,  t h e  
p la te le t s  of t he  a r t e r i a l  b lood  show a lesser e x t e n t  in  t he  
m a x i m a l  aggrega t ion  c o m p a r e d  to  t he  p la te le t s  of t he  
venous  blood. This  d i f fe ren t  b e h a v i o u r  is r e l a t ed  to  a 
p l a sma t i c  c o m p o n e n t  re leased or m e t a b o l i z e d  d u r i n g  t h e  
passage  of b lood t h r o u g h  t he  p u l m o n a r y  vessels 2. Th i s  
resu l t  gives an  a c c o u n t  of t he  i n t e r a c t i o n  be t w een  t he  
lungs  a n d  t he  p l a t e l e t ' s  func t ions  also obse rved  b y  o the r  
au tho r s  3-s A d d i t i o n a l  ev idence  of these  connec t ions  is 
p r o v i d e d  b y  t he  effect  of a n  ar t i f ic ia l ly  p roduced  hype r -  
v e n t i l a t i o n  on t he  aggrega t ive  b e h a v i o n r  of the  pla te le ts ,  
wh ich  is repor ted  in th i s  paper .  

Methods. Adul t  r a t s  of b o t h  sexes were a n a e s t h e t i z e d  
w i t h  e the r  a n d  t h e n  w i th  u r e t h a n  (Carlo E rba ,  Milano,  
400 m g / k g  body  wt.) and  Na  N e m b u t a l  (Abbot ,  Apri l ia ,  
30 m g / k g  body  wt.) 

Ven t i l a t i on  was pe r fo rmed  b y  in f l a t ing  t he  lungs  w i t h  
a i r  b y  means  of a s m a l l - a n i m a l  r e s p i r a t o r y  p u m p  (Scien- 
t i t ic  a n d  Resea rch  I n s t r u m e n t s  LTD,  Croydon,  Sur rey)  
connec t ed  to a c a n n u l a  inse r t ed  in t he  t r achea .  The  
v o l n m e / m i n  was ad ju s t ed  to 0.6 1/min (85 b r e a t h s / m i n  
for 5 min),  in  r a t s  h y p e r v e n t i l a t e d  a n d  to 0.3 1/min 
(35 b r e a t h s / m i n  for 5 rain) in t he  controls ,  a va lue  wh ich  

Maximal extent of platelet aggregation by ADP in PRP obtained from 
hyperventilated rats (8 experiments) and from normally ventilated 
rats (8 experiments) 

Hyperventilation Control 

51.40 34.80 
49.04 30.80 
50.00 41.60 
49.20 40.40 
46.20 36.00 
41.32 41.00 
55.40 39.20 
55.32 40.92 

Mean 49.72 (S.D. • 4.62) 

t = 5.664 > 2.120 for P 0.05. 

Mean 39.21 (S.D. ~- 2.48) 

agrees w i t h  n o r m a l  qu ie t  resp i ra t ion .  T h e n  t he  ches t  of 
t h e  an ima l s  was  opened  and  t h e  a r t e r i a l  b lood  was  
col lected b y  ca rd iac  p u n c t u r e  f rom t h e  left  vent r ic le .  
S o d i u m  c i t r a t e  (3.8% mixed  1:9) was  used as t he  an t i -  
coagu lan t .  

The  p r e p a r a t i o n  of p l a t e l e t - r i ch  p l a s m a  (PRP)  a n d  
p la t e l e t -poor  p l a s m a  (PPP)  a n d  also p l a t e l e t  c o u n t  were 
car r ied  ou t  as p rev ious ly  descr ibed  1. 

The  p la t e l e t  agg rega t ion  was s tud ied  b y  m e a n s  oi an  
aggregomete r  (169 P la t e l e t  Aggrega t ion  M e t e r - E v a n s  
E lec t rose l en ium Ltd )  to  measu re  t he  changes  in t he  op t ica l  
dens i ty  (O.D.) of P R P  d u r i n g  aggrega t ion  induced  b y  
A D P  (NaaADP - C F. B o e h r i n g e r  a n d  S6hne  H - M a n n h e i m  

f ina l  c o n c e n t r a t i o n  9.2 • 10 ~ M) .  
h r  two groups  of expe r imen t s ,  sod ium l ac t a t e  (The 

Br i t i sh  D r u g  Houses  L t d -  B .D.H.  L a b o r a t o r y  Chemica l  
Div is ion  - f inal  c o n c e n t r a t i o n  20 mEq/1)  was added  to  
b lood j u s t  before t he  P R P  p r e p a r a t i o n ,  or to  P R P  and  
i n c u b a t e d  for 3 ra in  a t  37 ~ in t hc  aggregomete r  before  
a d d i n g  A D P  

The  aggrega t ion  cu rve  was m e a s u r e d  in the  fol lowing 
way  : t he  m a x i m u m  curve  h e i g h t  was measu red  f rom t h e  
base l ine  to t he  m i d p o i n t  of t he  h ighes t  s egmen t  of t he  
curve,  to  e s t ima te  t he  e x t e n t  of aggrega t ion .  S t a t i s t i ca l  
ana lys i s  was  pe r fo rmed  w i t h  t he  2 sample  t - tes t  for t he  
l imi t ing  va lue  of 0 0 5  p r o b a b i l i t y  9. 

Results. Pla t e l e t s  of h y p e r v e n t i l a t e d  an ima l s  show a 
g rea te r  degree of r espons iveness  to  A D P  in c o m p a r i s o n  
w i t h  p la te le t s  of n o r m a l l y  v e n t i l a t e d  animals .  The  values  
o b t a i n e d  in t h e  e x p e r i m e n t s  are r epo r t ed  in t h e  T a b l e ;  
the  m e a n  va lue  of t h e  m a x i m a l  e x t e n t  of aggrega t ion  was 
49.72% (S.D. -4- 4.62) in t he  h y p e r v e n t i l a t e d  r a t s  
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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 .  

MARIA GABRIELLA DONI 

Institute o/ Human Physiology, Faculty o/Medicine, 
University o/ Padova, Via Mamolo 3, 1-35100 Padova 
(Italy), 25 June 7973. 

10 W. A. HUCKABEE, J. clin. Invest. 37, 255 (1958). 
11 D. T. ZBOROWSKA-SLuIS and J. B. DOSSETOR, J. appl. Physiol. 22, 

746 (1967): 
12 D. P. THOMAS and J. R. V~,~E, Natm-e, Lond. 216, 335 (1967). 
13 j .  R. VA~E, Physiol. Rev. 49, 1 (1969). 
14 E. M. BERRY, J. F. EDMONDS and J. H. WILLI~, Br. J. Surg. 58, 

189 (1971). 
1~ S. I. SAID, S. KITAMURA and C. REIM, J. clin. Invest. 51, 83 a (1972). 
IS IV~. KIEN WHITE, D. SHEPRO and HECHTMAN, J. appl. Physiol. 3d, 

697 (1973). 

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  


