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The  e lect r ica l  s t i m u l a t i o n  of t he  c lot  res tores  a lways  a 
m a x i m a l  c lot  r e t r ac t ion ,  e v e n  a f t e r  a p ro longed  (8 or  
10 min)  p rev ious  in  v i t ro  p l a t e l e t  agg rega t ion  (figure 2, B) ; 
t h i s  r e su l t  was c o n s t a n t l y  found  in all  t h e  expe r imen t s .  
The  t ab l e  r epo r t s  all  t h e  r e su l t s  of c lo t  r e t r a c t i o n  (fol- 
lowing p rev ious  in v i t ro  p l a t e l e t  agg rega t ion  p ro longed  
of d i f f e ren t  t imes) ,  occur r ing  in c lo ts  s u b m i t t e d  or n o t  to  
e lec t r ica l  s t imu la t i on .  
Discussion. P r e s e n t  resu l t s  con f i rm  t h a t  p rev iou  s in v i t ro  
p l a t e l e t  agg rega t ion  i nh ib i t s  s p o n t a n e o u s  clot  r e t r ac t ion .  
However ,  t he  degree of i n h i b i t i o n  seems more  d e p e n d e n t  
on  t h e  d u r a t i o n  t h a n  on  t he  degree of aggrega t ion :  4 m i n  
a f t e r  t he  a d d i t i o n  of A D P ,  t h e  degree  of aggrega t ion  was 
t he  same  as a f te r  10 rain,  b u t  t he  s u b s e q u e n t  s p o n t a n e o u s  
clot  r e t r a c t i o n  was i n h i b i t e d  on ly  in t h e  l a t t e r  case. 
Moreover  t he  e lectr ical  s t i m u l a t i o n  of t he  c lo t  p rovokes  
c lot  r e t r a c t i o n  even  a f t e r  a p rev ious  p ro longed  (10 min)  
p l a t e l e t  aggrega t ion ,  t h u s  d e m o n s t r a t i n g  t h a t  su i t ab le  
cond i t ion  (s), l ike  e lec t r ica l  stimulation, can  t r igger  off 
p l a t e l e t  mod i f i ca t ion  l ead ing  to  c lot  r e t r ac t ion .  
These  fac ts  show c lear ly  t h a t  t h e  i n h i b i t i o n  of s pon t a -  
neous  clot  r e t r ac t ion ,  b y  p rev ious  in v i t ro  p la t e l e t  aggre-  

ga t ion ,  is n o t  r e l a t ed  to t h e  a l t e red  d i s t r i b u t i o n  of t h e  
p la te le t s ,  no r  to  a d i m i n u t i o n  of t he  p l a t e l e t  surface  
ava i l ab le  for f ib r in  fibres,  as wa  s supposed  b y  de G a e t a n o  
et  al.2; the re fo re  i t  is possible  t h a t  t h e  p rev ious  in v i t ro  
p l a t e l e t  agg rega t ion  p rovokes  a n  a l t e red  m e t a b o l i c  s t a t e  
of t he  p la te le t s ,  w h i c h  become  u n a b l e  to  s u p p l y  ene rgy  
for  s p o n t a n e o u s  c lo t  r e t r ac t i on ,  even  if t h e i r  respons ive-  
ness  to  t he  e lec t r ica l  s t i m u l a t i o n  is n o t  decreased.  
An  ear l ier  p a p e r  f rom our  l a b o r a t o r y  i nd i ca t ed  t h a t  
e lec t r ica l ly  i nduced  r e t r a c t i o n  of rep t i lase  clots  is i n h i b i t e d  
b y  asp i r in  and  b y  i n d o m e t h a c i n e  5, w h i c h  are ineffec t ive  
on  t he  rep t i lase  c lo t  r e t r a c t i o n  occur r ing  in t he  presence  
of agg rega t ing  agen t s  6. 
P r e s e n t  e x p e r i m e n t s  showed  c lear ly  a n o t h e r  di f ference 
b e t w e e n  clot  r e t r a c t i o n  occur r ing  a f t e r  e lectr ical  s t imu la -  
t i o n  or in  t he  presence  of agg rega t ing  agen ts  e. 

6 G. de Gaetano, D. Bottecchia and J. Vermylen, Thromb. Res. 
2, 71 (1973). 
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Summary. The  mob i l i za t i on  of W B C  f rom the  bone  mar row,  as j udged  f rom hydrocortisone-induced leucocytosis ,  is 
m a r k e d l y  impa i r ed  in d ia lyzed  a n d  nond i a l yzed  u remic  pa t i en t s .  The  release of W B C  f rom the  m a r g i n a l  pool  b y  epine-  
p h r i n e  was found  to  be  no rma l .  

U r e m i a  is c o m m o n l y  cons idered  to  be a n  acqu i red  im- 
mune-de f i c i ency  s ta te ,  b u t  t h e  exac t  mechan i sm(s )  of th i s  
i m p a i r e d  i m m u n i t y  is st i l l  n o t  c lear  ~-4. As p o l y m o r p h o -  
nuc l ea r  leucocytes  p l a y  a n  i m p o r t a n t  role in  t he  f i rs t  l ine 
defence  in t he  immuno log i ca l  process,  i t  seemed i m p o r t a n t  
to  s t u d y  t h e i r  f unc t i on  in u remia .  W e  i n v e s t i g a t e d  the  
mob i l i z a t i on  of leucocytes  f rom t he  bone  m a r r o w  a n d  t he  
m a r g i n a l  pool  in  p a t i e n t s  w i t h  ch ron ic  r ena l  failure.  
Material and methods. 16 p a t i e n t s  w i t h  chronic  r ena l  
fa i lure  t r e a t e d  conservatively p a r t i c i p a t e d  in t he  s tudy .  
T h e y  h a d  c r ea t i n ine  c learance  be low 30 ml /min .  All  were 
well  m a i n t a i n e d  a n d  none  was in t he  t e r m i n a l  s tages  of 
u remia .  A d d i t i o n a l  18 p a t i e n t s  were t r e a t e d  b y  hemo-  
dialysis .  T h e y  were  well  d ia lyzed  in  accordance  wi th  ac- 
cep ted  cr i ter ia ,  15-18 h a week  on coil d ia lyzer .  A group  of 
v o l u n t e e r  med ica l  s t u d e n t s  a n d  h o s p i t a l  employees  se rved  
as n o r m a l  controls .  Age a n d  sex were equa l ly  d i s t r i b u t e d  
a m o n g  t he  3 groups.  None  of t h e  p a t i e n t s  received ste-  
roids  or i m m u n o s u p p r e s s i v e  drugs.  

E p i n e p h r i n e  t e s t  : 0.01 m g / k g  b . w t  of ep ineph r ine  so lu t ion  
was  in jec ted  s.c. Capi l la ry  b lood  samples  were d r a w n  be-  
fore a n d  a t  5, 15, 20, 30 a n d  60 ra in  fol lowing t he  in jec t ion ,  
for  t o t a l  w h i t e  b lood  c o u n t s  s. Th i s  t e s t  was  pe r fo rmed  in  
10 of t he  n o r m a l  subjec ts ,  13 u remic  a n d  8 dia lys is  
pa t i en t s .  
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Table 1. Mean leucocyte counts (4- SE) following epinephrine injection* 

Min after epinephrine injection 
0 5 10 15 20 30 60 

Normal subjects (n = 10) 6 645 -4- 518 
Uremic patients (n = 13) 7 438 • 593 
Dialysis patients (n = 8) 7 206 4- 599 

9435::t=1317 14 415::1= 1921 15 333 4-1806 
90204- 828 12 659q- 1744 12 9 3 8 •  1124 
8175::J:: 394 1 1 7 6 2 •  1019 12 850 4-1128 

14 083 -4- 1105 11 485 -4- 875 9 3 6 5 ~  898 
13 526 -4-1274 12 065-t-1252 10 0 4 2 i  800 
14 5124-1339 12 788 -4- 1273 8 7 8 1 ~  1162 

* Differences between the means of the 3 groups were not statistically significant at any time. 
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Table 2. Mean leucocyte counts (SE) following hydrocortisone injection 

E X P E R I E N T I A  3 3 / 1 1  

h after hydrocortisone injection 
O 1 2 3 4 5 6 

Normal subjects (n = 14) 
Uremic patients (n = 16) 
Dialysis patients (n = 18) 

63644 .402  75854.666 
7 1314.784 65504.617 
70194.452 69394.478 

10 2314.1  092 
8 337=1=1 012" 
75054.  589* 

11 993-1-983 11 286-1-726" 
8 4374. 730* 8 837:12500* 
7 5524.t-505" 7 7974-529* 

9785-1-575 8 4 9 7 i 5 1 4  
71682[_435" 73344-509"  
75974- 565* 70754-460" 

*p < O.O1 (patients vs controls). 

H y d r o c o r t i s o n e  t e s t :  100 m g  of hyd roco r t i sone -Na- suc -  
c ina te  (Solu-Cortef ,  U p j o h n )  were in jec ted  i.v. Capi l la ry  
b lood  samples  were t a k e n  j u s t  before  t he  in j ec t ion  a n d  
t h e n  a t  h o u r l y  i n t e rva l s  for 6 h.  All  sub jec t s  of t he  above-  
m e n t i o n e d  groups  p a r t i c i p a t e d  in the  hyd roco r t i sone  tes t .  
No adverse  r eac t ions  were n o t e d  in e i the r  test ,  excep t  for 
t r a n s i e n t  and  mi ld  t r e m o r  a f t e r  t he  ep i neph r i ne  ad-  
m i n i s t r a t i o n .  
Results. Table  1 s u m m a r i z e s  t he  rise in  W B C  coun t s  in  
response  to  e p i n e p h r i n e  in jec t ion .  There  is no  s ign i f ican t  
di f ference in t h i s  response  b e t w e e n  t he  n o r m a l  sub jec t s  
a n d  t he  2 g roups  of chron ic  r ena l  fa i lure  pa t i en t s .  W h e n  

100 

r 

g, 5C 
g 

�9 -~ / /  �9 ,Controls " " ' i  
~. / ~ D i a l y s i s  patients 

~," ,, ....... "Uremics 
, , 

5 10 15 20 30 60min 

Time 

Fig. 1. Mean change in leucocyte counts induced by epinephrine. 

t he  rise in W B C  is dep ic ted  re l a t ive  to the  bas ic  c o u n t  
( t ime 0), i t  seems t h a t  t he re  is a s l igh t  de lay  in t h e  max i -  
ma l  response  of t he  p a t i e n t s  w h e n  c o m p a r e d  w i t h  t he  
h e a l t h y  sub jec t s  (figure 1), b u t  th i s  is of no s t a t i s t i ca l  
s ignif icance.  I n  t he  hyd roco r t i sone  tes t ,  t h e  r ise in  W B C  
c o u n t s  was  m a r k e d l y  d imin i shed  in b o t h  d ia lysed  and  
nond i a lyzed  u remic  g roups  w h e n  c o m p a r e d  to t h e  n o r m a l  
sub jec t s  ( table  2). Th i s  i m p a i r m e n t  is even  b e t t e r  de- 
m o n s t r a t e d  w h e n  t he  response  is expressed  re l a t ive  to  
c o u n t s  a t  t i m e  '0 '  (figure 2). 
Discussion. I t  is accep ted  t h a t  p e r i p h e r a l  leukocytos is  in-  
duced  b y  ep ineph r ine  is due  to mob i l i za t i on  of W B C  f rom 
t h e  m a r g i n a l  pool  ~ whi le  t he  hyd roco r t i sone  releases leuko-  
cy te  f rom the  bone  m a r r o w  ~, 8. 
Our  resu l t s  show t h a t  t h e r e  is no  defec t  in the  mob i l i za t ion  
of l eukocy tes  f rom t h e  m a r g i n a l  pool  in  p a t i e n t s  w i t h  
ch ron ic  r ena l  fai lure.  On t he  o t h e r  h a n d ,  t he re  is a m a r k e d  
i m p a i r m e n t  in  t h e  r e c r u i t e m e n t  of leucocytes  f rom the  
bone  m a r r o w  as ev idenced  b y  t he  decreased  response  to  
h y d r o c o r t i s o n e  in j ec t ion  in b o t h  u remic  groups.  I t  is 
n o t e w o r t h y  t h a t  dia lysis  does n o t  i m p r o v e  th i s  a b n o r m a l  
response.  Our  f ind ings  sugges t  t h a t  impa i r ed  W B C  mo-  
b i l i za t ion  in u r e m i a  m a y  p l ay  an  i m p o r t a n t  role in t he  
a b n o r m a l  i m m u n o l o g i c a l  responses  re la ted  to  uremia .  
Th i s  could also exp la in  t he  lack of leucocytos is  du r ing  
sys temic  bac t e r i a l  in fec t ion  seen in d ia lyzed  p a t i e n t s  ~. 
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Fig. 2. Mean change in leucocyte counts induced by hydrocortisone. 
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