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A D P - I n d u c e d  P late le t  A g g r e g a t i o n  in v ivo  After  

I t  is k n o w n  t h a t  t h e  infus ion  of A D P  in t he  r a t  induces  
a d rop  in t he  p l a t e l e t  cOunt 1, 2 wh ich  ha s  been  m a i n l y  
a t t r i b u t e d  to t h e  t r a p p i n g  b y  t he  lungs  of t he  c i rcu la t ing  
p la t e l e t  aggregates  3. On t he  o t h e r  h a n d ,  t he  pecul ia r  
role of t h e  lungs  in r egu la t i ng  t h e  p la t e l e t  b e h a v i o u r  was 
p rev ious ly  po in t ed  ou t  4, 5. The  a i m  of t he  p r e s en t  research  
was to  i nves t i ga t e  w h e t h e r  o t h e r  c i r cu la to ry  d i s t r ic t s  
m i g h t  pa r t i c ipa t e  in t he  t r a p p i n g  of the  p la t e l e t  aggregates  
besides  t h e  p u l m o n a r y  dis t r ic t .  

Methods. Alb ino  W i s t a r  r a t s  (350-450 g) were anaes the -  
t ized  w i t h  N a N e m b u t a l - U r e t h a n e  i.p. 1 femora l  ve in  
was  ca the t e r i zed  a n d  connec t ed  to  an  infus ion  p u m p  
( H a r v a r d  A p p a r a t u s  Co., Millis, Mass., USA,  Model  940), 
t h r o u g h  a p o l y s t a n  tube .  H e p a r i n  in sal ine (0.25 m g / m l ;  
F l u k a  AG, Chemische  F a b r i k  B u c h s  SG, Swi tzer land)  
was infused a t  t he  speed of 0.103 ml /min .  1 ca ro t id  
a r t e r y  was ca the t e r i zed  a n d  c lumped  in o rder  to  col lect  
b lood samples .  The  exclusion of t he  splenic d i s t r i c t  was  
o b t a i n e d  w i t h  a l iga tu re  of t he  splenic h i l u m  ; t he  b i l a t e ra l  
exclusion of t he  k idneys  t y i n g  u p  t he  r ena l  a r te r ies  a n d  
ve ins ;  t he  exclusion of a l imb  ( the pos te r io r  one, whose  
femora l  ve in  was n o t  ca the te r i zed)  w i t h  a l iga tu re  of t he  
f emora l  a r t e r y  a n d  ve in ;  t h e  exclusion of t he  ce rebra l  
c i rcu la t ion  b y  m e a n s  of a l iga tu re  of the  n o t  ca the t e r i zed  
ca ro t id  a r t e r y  fol lowed b y  t h e  c o n t e m p o r a n e o u s  l iga tu re  
of t he  j ugu la r  veins.  I n  t he  las t  case, t h e  r e s p i r a to ry  
a c t i v i t y  was m a i n t a i n e d  b y  m e a n s  of a sma l l - an ima l  
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Effect of ADP i.v. (0.854 mg/kg body wt.) in tile rat: A) control; 
B) with splenic circulation tied up; C) with renal circulation tied up; 
D) with circulation of a limb tied up; E) with cerebral circulation tied 
up. The dotted line in B, C, D, E represents the control. 

E x c l u s i o n  of Dif ferent  C ircu la tory  Di s tr i c t s  

r e s p i r a t o r y  p u m p  (S.R.I. ,  Croydon,  Surrey).  T h e  b lood 
pressure  was m e a s u r e d  f rom the  ta i l  a r t e r y  w i t h  a m a n o -  
m e t e r  (Type ' B P  recorder ' ,  W + W Elec t ronic ,  Base l  
Swi tzer land) .  B o t h  in t he  con t ro l  and  in t he  ope ra t ed  
animals ,  2 con t ro l  b lood  samples  were collected.  Suc- 
cess ively  2 m l / k g  b o d y  wt.  of a so lu t ion  of A D P  (0.427 
m g / m l  NaaADP,  C. F. B o e h r i n g e r  and  S6hne H - M a n n -  
helm) were infused  in t h e  femora l  ve in  a t  a speed of 
0.786 m l / m i n ;  c o n s e q u e n t l y  t he  in fus ion  las ted  a b o u t  1 
m i n  for  a r a t  of 400 g. A t  i n t e rva l s  of t i m e  f rom t h e  be-  
g inn ing  of t he  infusion,  b lood  samples  were col lected b y  
m e a n s  of ' U n o p e t t e  Disposab le  P i p e t t i n g  S y s t e m '  
(Bec ton  Dickinson,  France) .  The  p l a t e l e t  c o u n t  was  
p e r f o r m e d  in t h e  rou t i ne  way.  The  p e r c e n t  d rop  of t he  
basa l  p l a t e l e t  c o u n t  was  ca lcu la ted  for each  ra t ,  t h e n  t he  
m e a n  of these  va lues  was  e s t ima ted .  S t a t i s t i ca l  ana lys i s  
was  pe r fo rmed  w i t h  t h e  2 sample  t - tes t  for t he  l imi t ing  
va lue  of 0.05 p robab i l i t y .  

Results.  The  i.v. in fus ion  of A D P  reduces  t he  n u m b e r  
of t he  c i rcu la t ing  pla te le ts .  As can  be  seen in t he  Figure ,  
a m e a n  d rop  of 44 .7% was observed  in t he  cont ro l s  (A) 
2 ra in  a f t e r  t he  b e g i n n i n g  of t he  A D P  infusion,  t h e n  t he  
p la t e l e t  n u m b e r  p r o m p t l y  rises a n d  reaches  90.58 ~o of t h e  
basa l  c o n c e n t r a t i o n  a t  30 min.  A s imi la r  d rop  in t he  p la te -  
let  c o u n t  was  obse rved  in t he  an ima l s  p rev ious ly  sub-  
j ec ted  to t he  exclusion of one of t he  fol lowing c i r cu la to ry  
d i s t r i c t s :  splenic,  renal ,  ce rebra l  a n d  of one h ind- l imb .  
These  opera t ions  did  n o t  induce  a n y  change  in t h e  basa l  
p l a t e l e t  count .  I n  all  cases the  deepes t  r educ t i on  of t h e  
p l a t e l e t  n u m b e r  was  measu red  2 min  a f t e r  t he  b e g i n n i n g  
of t h e  A D P  infusion,  b u t  i t  d id  n o t  in  a n y  case r each  t he  
e x t e n t  obse rved  in t he  con t ro l  r a t s  (see B, C, D, E, in  t he  
F igure  and  in t h e  Tab le  where  t h e  s t a t i s t i ca l  s igni f icance  
of t h e  resu l t s  is r epo r t ed  too). The  t i m e  course of t he  
r ecove ry  of t he  basa l  p l a t e l e t  n u m b e r  was more  r ap id  
t h a n  t he  con t ro l  in  t he  an ima l s  s u b m i t t e d  to  t he  exclusion 
of t he  cerebra l  or of the  h i n d - l i m b  circulat ion.  I n  addi t ion ,  
a f te r  t he  exclus ion of t he  cerebra l  c i rculat ion,  we obse rved  
a m a r k e d  increase  in t he  b lood  pressure.  

Discussion.  The  p r e sen t  resul t s  con f i rm  the  r educ t i on  
of t he  p la t e l e t  c o n c e n t r a t i o n  fol lowing t h e  i.v. i n j ec t ion  
of A D P  in t he  i n t a c t  a n i m a P ,  7, moreove r  t h e y  show t h a t  
a s imi la r  d rop  occurs  also in t he  an ima l s  p rev ious ly  sub-  
m i t t e d  to t he  exclusion of one of t he  fol lowing c i r cu la to ry  
d is t r ic t s :  splenic, renal ,  ce rebra l  a n d  of one h ind- l imb .  
This  drop,  obv ious ly  due  to  a t r a p p i n g  of t h e  p la t e l e t  
aggrega tes  b y  t he  mic rovascu la tu re ,  is less in  respec t  to  t he  
control ,  a n d  of a b o u t  t he  same  e x t e n t  a f te r  each  reduc-  
t ion  of t h e  c i r cu la to ry  bed  wh ich  we per formed.  I t  c an  be 
sugges ted  t h a t  a n y  mic rovascu l a r  e n d o t h e l i u m  prov ides  
a t r a p p i n g  act ion,  d e p e n d i n g  on  t he  size of t he  p la t e l e t  
aggrega tes  fo rmed  b y  t he  i.v. infus ion  of ADP.  Our  
resul t s  seem to be  in a g r e e m e n t  w i t h  t h e  sugges t ion  of 
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Mean values and standard deviations of the percent drop of the platelet count in respect to the basal number for every group of experiments 
(5 rats for each case reported, 6 rats for the control). 

Group of experiments Variation of the basal platelet count after ADP 

2 min 4 rain 15 nfin 30 min 

A) Control --44.70 • 2.60 

B) Exclusion of the splenic circulation --33.09 • 5.34 
t = 3.94 > 2.262 

C) Exclusion of the renal circulation 29.73 -L 6.44 
t 4.30 > 2.262 

D} ;Exclusion of a limb circulation -- 3].77 J_ 3.53 
t -- 5.89 > 2.262 

E) Exclusion of the cerebral circulation --30.35 ~- 2.81 
t = 7.85 > 2.262 

--21.95 ~ 5.14 --14.17 _t_ 5.86 --9.42 :Jz 6.38 

--27.03 • 1.48 --19.22 4- 10.48 --8.43 =~ 3.70 

--26.51 ::]= 5.07 --13.33 -/- 6.50 --6.57 -1- 2.21 

--22.25 =L 5.59 10.85 -L 3.93 --5.25 4- 5.52 

--22.17 • 7.17 -- 5.66 4- 2.43 --1.85 4- 2.04 

The t-values are reported for p 0.05 of the data measured at the maximum of the effect of ADP (2 min) in each group of experiments in 
respect to the control, 

t r a p p i n g  of t h e  p la t e l e t  agg rega t e s  b y  the  rena l  and  t he  
h ind- l eg  m i c r o v a s c u l a t u r e ,  bes ides  the  well k n o w n  
p u l m o n a r y  d is t r ic t  ~,2. The  degree  of the  m a x i m u m  
drop  of t h e  p la te le t  c o u n t  obse rved  2 ra in  a f t e r  t i le be- 
g in n in g  of t h e  A D P  in jec t ion,  was  s imi la r  in all t h e  
ope ra t ed  a n i m a l s  in spi te  of t he  d i f fe ren t  blood flow, 
length ,  rheological  and  me tabo l i c  cha rac t e r i s t i c s  of the  
renal ,  splenic,  cerebral  and  of h i n d - l i m b  c i rcu la t ions  w h ic h  
we exc luded  respec t ive ly .  C o n s e q u e n t l y  t h e  c o n t r i b u t i o n  
of each c i r cu la to ry  d i s t r i c t  to  t he  t r a p p i n g  of t he  p la te le t s  
is no t  v a lu ab l e  in our  e x p e r i m e n t a l  cond i t ions ;  however ,  
we sugges t  t h a t  t he  exc lus ions  leave ou t  a p a r t  of t he  
to t a l  t r a p p i n g  e n d o t h e l i u m ,  while  some  c o n t e m p o r a n e o u s -  
ly occur r ing  h a e m o d y n a m i c  c h a n g e s  m a y  affect  t he  
pool of t h e  p la te le t s  t r a p p e d  elsewere. For  e x a m p l e  we 
obse rved  a m a r k e d  increase  in t he  blood p re s su re  follow- 
ing t h e  exc lus ion  of t he  cerebra l  c i rcu la t ion  and  a less 
m a r k e d  increase  fol lowing t he  renal  exclusion.  Moreover ,  
the e n h a n c e d  s y m p a t h e t i c  a c t i v i t y  occur r ing  a f te r  t h e  
exc lus ion  of t h e  cerebral  c i rcu la t ion  m i g h t  be responsib le  
also for t h e  increased  ve loc i ty  and  e x t e n t  in t he  r ecovery  
of t h e  p la t e l e t  c o u n t  obse rved  in th i s  case. W e  sugge s t  

t h a t  t he  spleen, w h ic h  is k n o w n  to  s eques t e r  p la te le t s  10 
a n d  release h a e m a t i c  ceils in suc h  c i r c u m s t a n c e s  t~, ~2 was  
obv ious ly  induced  to  squeeze  ou t  a n d  p u t  in c i rcu la t ion  
t he  seques te red  p la te le ts .  

Summary. The  effect  of t he  A D P  in fus ion  on t he  basa l  
p l a t e l e t  c o u n t  was  s t ud i e d  in con t ro l s  a nd  in r a t s  sub-  
m i t t e d  to  t he  exc lus ion  of t he  fol lowing c i r cu la to ry  
d i s t r i c t s :  splenic,  renal ,  cerebral  a n d  of a h ind - l imb .  
Af t e r  t hese  exc lus ions  the  A D P - i n d u c e d  t h r o m b o c y t o -  
pen ia  was  less m a r k e d  t h a n  the  controls .  
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Change in Levels  of Cholesterol  and Free Fatty Acids  of L y m p h o i d  Cells During  T u m o r  Growth  

I t  is well k n o w n  t h a t  t he  s t r u c t u r a l  l ipid of m a m m a l i a n  
cell m e m b r a n e  cons i s t s  p r i m a r i l y  of phospho l i p id  a nd  
choles tero l  in f ixed p ropo r t i ons  specific for species  a n d  
cell t y p e s  1-4. S tud ies  on t he  l ipids f rom n o r m a l  l y m p h o -  
cy te s  a n d  l eu k emic  cells i nd i ca t ed  m a r k e d  decrease  of 
choles te ro l  in l eukemic  ceils as  c o m p a r e d  to  n o r m a l  
l y m p h o c y t e s  5, 6. However ,  l i t t le  i n f o r m a t i o n  is ava i lab le  
a b o u t  t h e  lipid co mpos i t i on  of l y m p h o c y t e s  f r om a n i m a l s  
w i th  ca rc inoma ,  excep t  l eukemia .  P r e v i o u s l y  we repor t ed  
h i g h  levels  of cy to tox i c  free t a t t y  acids  in  t he  splenic  
l y m p h o i d  cells f rom g u i n e a - p i g s L  T h e  p r e s e n t  s t u d y  
d e m o n s t r a t e s  m a r k e d  c h a n g e  in levels  of choles te ro l  a n d  
free f a t t y  acids  of l y m p h o i d  cells f rom d i f fe ren t  t i s sues  of 
mice  fol lowing t h e  g r o w t h  of E h r l i c h ' s  asc i tes  ca rc inoma .  

A d u l t  f emale  mice  of ddN s t ra in ,  we igh ing  24-26  g, 
were u sed  t h r o u g h o u t .  T h e  mice  were i nocu la t ed  i.p. 
w i th  E h r l i c h ' s  asci t ic  t u m o r  cells (5 • 10 ~ ce l l s /mouse) .  
A t  i n t e rv a l s  of 5 and  10 d a y s  a f te r  t u m o r  i m p l a n t a t i o n ,  
t h e  a n i m a l s  were killed b y  cervical  d is locat ion.  T h e  

t h y m u s ,  sp leen  a n d  l y m p h  nodes  (cervical a n d  m e s e n -  
ter ic  l y m p h  nodes),  all of t he se  t i s sues  were r e m o v e d  a n d  
pooled f rom 100 i n d i v i d u a l  mice,  w h i c h  h a d  been  fed 
w i th  diet  a nd  g iven  w a t e r  ad  l ib i tum.  S u s p e n s i o n s  of 
l y m p h o i d  cells were p r e p a r e d  as  follows : t he  pooled  t i s sue s  
were  c u t  in to  sma l l  pieces,  s u s p e n d e d  in p h o s p h a t e -  
bu f fe red  sal ine (pH 7.2)s a n d  f i l tered t h r o u g h  gauze .  
The n ,  t he  cell s u s p e n s i o n s  were c e n t r i f uge d  for 10 rain  a t  
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