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Cytotoxic activity and binding capacity of rabbit anti-rat cervical ganglion and anti-rat thymocyte sera for rat thymocytes and B-lympho- 
eytes 

Cells used in test Cells used Cytotoxic index (%) Percent of 
for absorption Antiserum dilution (log2) fluorescein- 

1 2 3 4 5 6 7 positive cells 

Anti-rat cervical ganglion serum 
Thymocytes None 82.6 62.4 27.1 10.5 3.0 0 0 58.2 

Thymocytes 3.4 0 0 0 0 0 0 0.2 
B-lymphocytes None 3.1 1.9 2.4 0 0 0 0 0.3 

Thymocytes 1.4 0 0 0 0 0 �9 0 0.2 

Anti-rat thymocyte serum 
Thymocytes None 99.1 97.9 97.1 91.0 47.5 16.4 3.8 99.6 

Thymocytes 2.4 0 0 0 0 0 0 0.2 
B-lymphocytes None 58.2 46.8 24.5 6.7 0 0 0 60.3 

Thymocytes 2.8 0.5 0 0 0 0 0 2.1 

Each figure represents mean value of 3 independently performed experiments. At least 1000 lymphocytes/preparation were counted in cyto- 
toxicity and immunofluorescence assays. 

for ant i -CG serum.  The cy to tox ic  ac t iv i ty  1~ of ant i -CG 
a n d  ATS was t e s t ed  aga ins t  ra t  t h y m o c y t e s  and  B- 
lymphocy tes .  B-cells were ob ta ined  f rom the  femoral  bone  
mar row  of 6-week-old ra t s  t h y m e c t o m i z e d  a t  b i r th  and  irra- 
d ia t ed  a t  the  age of 2 weeks wi th  700 R. Paraf f in  sect ions  n 
of the  r a t  cervical  gangl ion and  viable  t h y m o c y t e s  9 were 
employed  in t he  ind i rec t  f luorescent  s ta in ing 1. using a 
sheep f luoresce in-conjuga ted  an t i - r abb i t  IgG se rum 13. 
Several  controls  were  set  up in order  to  d is t inguish  clearly 
specific green f luorescence f rom nonspecif ic  f luores- 
cence 14. 
Results and discussion. The cy to tox ic  ac t iv i ty  and  b ind ing  
capac i ty  of r abb i t  an t i - r a t  cervical  ganglion and  an t i - r a t  
t h y m o c y t e  sera are shown  in the  table .  Ant i -CG serum 
was cy to tox ic  for t h y m o c y t e s  a t  a 1:8 dilut ion,  and  
induced  specific f luorescence of abou t  58 % of t h y m o c y t e s ,  
whereas  th is  an t i s e rum was comple te ly  inact ive  for B- 
l ymphcy te s .  On the  o the r  hand ,  ATS killed or s ta ined  
specif ical ly a b o u t  100% of t h y m o c y t e s  and a b o u t  60% 
of B- lymphocy tes .  Abso rp t ion  of ant i -CG and ATS wi th  
10 ~ t h y m o c y t e s / m l  of an t i se rum removed  all of a n t i b o d y  
ac t iv i ty  to t h y m o c y t e s  and  B- lymphocy tes .  
The  cervical  gangl ion sect ions  exposed  to  ant i -CG 
(figure, a) or ATS (figure, b) and  f luoresce in-conjugate  
exh ib i t ed  specific f luorescence of neurona l  membranes ,  
whereas  neurona l  cy top l a sm and nuclei  r ema ined  

uns ta ined .  This f luorescence was s ignif icant ly  s t ronger  
wi th  t issue sect ions t r e a t ed  wi th  ant i -CG serum. As 
for t h y m o c y t e s ,  AT S induced  a b r igh t  specific f luorescence 
of t he  r ing - type  (figure, c). T h y m o c y t e s  exposed  to  ant i -  
CG serum displayed a specific s ta in ing  of i r regular  shape,  
m o s t  of f luorescein-conjugate  molecules being con- 
cen t r a t ed  on a por t ion  of the  surface m e m b r a n e  (figure, d). 
All cont ro l  t issue sect ions and  t h y m o c y t e s  p repa ra t ions  
were negat ive .  
These resul ts  show the  presence  of c o m m o n  m e m b r a n e  
an t igens  on the  surface of r a t  t h y m o c y t e s  and  super ior  
cervical  ganglion cells, t hus  ind ica t ing  t h a t  the  t h y m u s  
and the  per iphera l  ne rvous  t issue share  a t  least  some 
ant igenic  d e t e r m i n a n t s  ~. 

10 S. Konda, E. Stockert and R. T. Smith, Cell Immun. 7, 275 
(1973). 

11 G. Sainte-Marie, J. Histochem. Cytochem. 70, 250 (1962). 
12 E . J .  Holborow and G. D. Johnson, in: Handbook of Experi- 

mental Immunology, p. 18.8. Ed. D. M. Weir. Blackwell, 
Oxford 1973. 

13 O. Aalund, J. W. Osebold and F. Murphy, Archs Biochem. 
Biophys. 109, 142 (1964). 
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Electrical s t imulat ion induces clot retraction after previous in vitro platelet aggregation 
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Summary .  The spon taneous  clot r e t r ac t ion  of p la te le t - r ich  p lasma  is inh ib i ted  by  previous  in vi t ro  ADP- induced  
p la te le t  aggregat ion.  The electrical  s t imula t ion  of the  clot  a lways restores a max i ma l  clot  re t rac t ion ,  even  af ter  a 
p ro longed  prev ious  in v i t ro  p la t e l e t  aggregat ion.  

Ear l ier  work  showed t h a t  previous  in v i t ro  p la te le t  
aggrega t ion  inh ib i t s  spon taneous  clot  re t rac t ion* ;  the  
degree  of inh ib i t ion  is re la ted  to the  degree of aggregat ion.  
However ,  if t he  aggrega t ion  is fol lowed by  a rapid  and 
comple te  d isaggregat ion ,  subsequen t  spon taneous  clot  
r e t r ac t ion  is no t  inh ib i t ed  ~. 
These  facts  sugges ted  t h a t  p la te le t s  h a v e  no t  to be 
aggrega ted  before or dur ing  c lo t t ing in order  to suppor t  

a normal  clot  re t ract ion.  I t  was supposed  t h a t  the  inhibi-  
t ion of clot  re t rac t ion  by  previous  p la t e l e t  aggregat ion  
could be due to the  lack of a r a n d o m  d is t r ibu t ion  of the  

1 Acknowledgment. We thank Mr Renzo Ferronato for his tech- 
nical assistance and Miss Maria Tommasini for her secretarial aid. 

2 G. de Gaetano, M. B. Donati, j .  Vermylen and M. Verstraete, 
Thromb. Diath. haemorrh. 26, 449 (1971). 
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Time of previous in vitro platelet aggregation 
2 min 4 min 6 min 8 min 10 min 

Electrical stimulation No Yes No Yes No Yes No Yes No Yes 

Clot reaction (%) 74.2 79.0 79.7 78.0 43.7 70.5 25.0 56.5 24.1 79.1 
76.3 78.2 78.4 79.2 41.5 78.6 23.1 77.3 23.4 78.4 
72.4 75.6 79.1 78.1 40.0 81.0 27.2 73.0 25.0 85.1 
77.0 72.0 77.1 77.2 39.0 79.3 23.0 83.3 22.2 77.1 
76.1 77.2 78.3 78.3 44.7 75.0 24.5 72.1 23.3 73.2 
75.7 75,8 77.5 77.9 42.1 77.6 22.6 73.5 22.4 77.6 

40.0 79.1 21.3 79.0 

Mean _L SD 75.2 76,3 78.3 78.1 41.8 77.3 23.8 73.5 23.4 78.41 
1.69 -+- 2,48 =t= 0.96 =[= 0.65 ~ 1.84 ::t:: 3.51 -4- 1.92 =[= 8.48 =t= 1.04 -t- 3.86 

Percent clot reaction (following, or not, electrical stimulation) after previous in vitro platelet aggregation induced by ADP. Clotting of PRP, 
electrical stimulation and evaluation of clot retraction, were performed as described in 'materials and methods'. 

p la te le t s  as a consequence  of the i r  c lumping,  or to  a 
d iminu t ion  of the  p la te le t  surface avai lable  for f ibrin 
f ibres 3. 
In  th is  pape r  we p re sen t  evidence  t h a t  electr ical  s t imula-  
t ion  of P R P  is able to induce clot  r e t r ac t ion  even  if 
coagula t ion  was  p receded  b y  p la te le t  aggregat ion.  
Mater ia l s  and methods. H u m a n  blood was col lected f rom 
the  an t i cub i t a l  vein of h e a l t h y  donors .  P la te le 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 descr ibed  prev ious ly  8. Adeno-  
s ine -5 ' -d iphospha te  (ADP) t r i sod ium sal t  (Boehringer,  
Mannhe im,  Federa l  Republ ic  of Germany)  was dissolved 
in buf fe red  saline p H  6.8 a t  a concen t ra t ion  of 10 -8 M and 
s to red  a t  -- 20 ~ unt i l  use. 
The A D P - i n d u c e d  p la te le t  aggregat ion  (final concen t ra -  
t ion  of A D P  2 • 10-* M) was  pe r fo rmed  in P R P  wi th  a 
s t a n d a r d  p la te le t  concen t r a t ion  (300,000/mm 8) by  an 
aggregomete r  (169 P la te l e t  Aggregat ion  Meter ,  E v a n s  
E lec t rose len ium Ltd)  and  recorded  by  S p e e d o m a x  X L  690 
Series Recorder  (Lees and  Nor th rup ,  N o r t h  Wales  and  
Phi ladelphia)  as usual  3. A t  2, 4, 6, 8 and  10 min  af ter  the  
add i t ion  of ADP,  each sample  of P R P  was  d iv ided  in 2 
equal  p a r t s  which  were t r ans fe r red  in to  2 glass tubes  and  
c lo t t ed  by  t h r o m b i n  (Topostas ine  Roche,  Milano, I taly)  
a t  a f inal  concen t ra t ion  of 3 uni ts /ml ,  and  incuba ted  a t  
37~ 3 min  a f te r  c lot t ing,  one of t he  2 samples  was 
s t imu la t ed  electr ical ly as descr ibed previous ly  *. The 

electr ical  s t imul i  were appl ied for 6 min  and  had  the  
following charac ter i s t ics  : i n t ens i ty  : 150 V; f requency:  
10/sec; dura t ion  of each  s t imulus :  50 msec.  
Clot r e t r ac t ion  was eva lua ted  60 min  af ter  the  end of the  
electr ical  s t imula t ion ,  b y  measur ing  the  a m o u n t  of serum 
expressed  5. 
Results .  Figure 1 repor t s  a typ ica l  t rac ing  of p la te le t  ag- 
gregat ion  induced  by  A D P  a t  a f inal  concen t r a t ion  of 
2 • 10 -4 M. The p la te le t  aggregat ion  is ve ry  rapid  and  irre- 
versible,  and  i t  reaches  i ts  max ima l  value in abou t  3-4 min. 
The spon taneous  clot  r e t rac t ion  is progress ively  less 
ma rk ed  as more  as the  t ime of the  previous  in vi t ro  
p la te le t  aggregat ion  increases.  Af te r  an aggregat ion of 
2 or * min,  the  spon taneous  clot  r e t rac t ion  reaches 
m a x i m a l  values  (figure 2, A), while a f te r  an aggregat ion  
pro longed  for 6 rain, t he  spon taneous  clot  r e t r ac t ion  is 
reduced  (figure 2, A); more  mark ed  inhib i t ion  can be 
observed  af ter  8 or 10 min of p la te le t  aggregat ion  (fig- 
ure 2, A). 

3 D. Bottecchia and M. G. Doni, Experientia 29, 211 (1973). 
4 G. Fantin, D, Bottecchia, G. Nassuato, P. Gruppo and P. Zatti, 

Thromb. Res, 8, 523 (1976). 
5 D. Bottecchia, G. Fantin, P. Gruppo, G. Nassuato and P. Zatti, 

Scand. J. Haemat. 16, 75 (1976). 
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Fig. 1. Typical tracing of platelet aggregation induced by ADP (final 
concentration 2 • 10 -4 M) on human PRP. 
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Fig. 2. Average clot retraction evolving spontaneously (A) or induced 
by electrical stimulation (B), in PRP clotted by thrombin (final con- 
centration 3 units/ml) after previous in vitro platelet aggregation 
prolonged of different times. The values are deduced from the data 
reported in the table. 
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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). 

Leukocyte mobilization by epinephrine and hydrocortisone in patients with chronic renal failure 
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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 .  

1 M.C. Jordan, W. E. Rousseau, G. E. Tegtmeier, G. R. Noble, 
R. G. Muth and T. D. Y. Chin, Ann. intern. Med. 79, 790 (1973). 

2 D . P . S .  Sengar, D. B. Hyslop, A. Reshid and J. E. Harris, Cell. 
Immun. 20, 92 (1975). 

3 C. A. Kauffmann, A. D. Manzler and J. P. Phair, Clin. exp. 
Immun. 22, 54 (1975). 

4 L.J.  Quadracci, O. Ringden and M. Krzymanski, Kidney Int. 10, 
179 (1976). 

5 A.J .  Samuels, J. clin. Invest. 30, 941 (1951). 

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. 


