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solved by  using a 95% glycerol  solution to provide  and 
regulate  a low humid i ty  wi th in  the  exposure box. Abou t  
200 ml  of the  solut ion is placed in a conta iner  filled wi th  
cot ton.  The  conta iner  is then  placed in the  exposure box. 
Unde r  these condi t ions  the  h u m i d i t y  drops f rom abou t  
80% to 30% in a day  and is held cons tant  a t  30%. Pre-  
drying and excessive handl ing  is e l iminated.  

Fol lowing exposure  the  rad ioautographs  were deve-  
loped by  the  me thod  of I~OPRIWA and LEBLOND 2. The  
slides were usual ly  s tained wi th  hema toxy l in  2 or  a 
sa tura ted  solut ion of indio-carmine.  When  mi to t ic  cells 
were to be observed,  the  rad ioautographic  slides were 
s tained wi th  a basic fuchsin and picro-indigo carmine 
staining procedure~. 

These radioautographic  modif icat ions using Peel-A- 
W a y  slide holders, large exposure box and the  glycerol- 
water  solution provide  a more convenient  and repro- 
duciable technique  t h a n  those described previously.  

Zusammen/assung. Es wird eine einfache Methode fiir 
die Vorbere i tung  u n d  Bel ich tung yon Objek t t r~gern  zur 
Autorad iographie  beschrieben.  E ine  individuel le  Behand-  
lung der Objekttr~Lger sowie deren Ver t rocknung  vor  der  
Be l ich tung  wird ve rmieden  und die Feucht igke i t skon-  
trolle der Emuls ion  ist  gesichert.  

R. G. HALL jR. 6 
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6 Temporiarly on leave to the Department of Molecular, Cellular and 
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A Method for the Determinat ion  of T h r o m b o c y t e  

Various methods  have  been developed to s tudy  the  
t h rombocy te  aggregat ion bo th  in v ivo  and in vi t ro.  How- 
ever, so far, i t  has not  been possible to measure  the  degree 
of aggregat ion in circulat ing blood. Using a microfil ter ,  
in t roduced by SWANK et al. ~ for in v i t ro  exper iments ,  we 
developed a me thod  to measure  the  t h r o m b o c y t e  aggre- 
gat ion and des-aggregat ion in c i rcula t ing blood con- 
t inuously  and dur ing a prolonged period, wi thou t  any  loss 
of blood. The exper imenta l  set-up is shown schemat ica l ly  
in Figure  1. 

Via a po ly thene  aorta-prosthesis ,  inserted be tween  the  
spermatic-  and i l io lumbar  arteries, the  fi l ter (F) (nickel, 
pore size 20 Fm, ex Veeco, Eerbeek,  The Netherlands)  is 
connected to the  blood circulat ion of rats. Before and 
behind this fi l ter the  blood pressure is measured.  Solu- 
t ions can be infused before the filter. F i l te r  and connect ing 
tubes are siliconized and kept  at  37.5~ The blood 
s t ream can be led v ia  a by-pass or th rough the  fi l ter by  
means of 3 clamps. Aggregat ion which occurs in the  blood 
s t ream m a y  ob tu ra te  the  filter, as a result  of which the  
pressure behind the  fi l ter (the exper imenta l  pressure, EP) 
drops and the  pressure before the  fil ter (the reference 
pressure, RP) increases (see Figure  2). The  degree of 
aggregation,  designated by the  aggregat ion- index A, is 

Aggrega t ion  in Circulat ing Rat Blood 

obta ined  by  expressing the  min imal  ra t io  of the  experi-  
menta l  and reference pressure af ter  A D P  admin i s t r a t ion  
(EP2:RP2) as a percentage  of the  rat io be tween  experi-  
menta l  and reference pressure a t  the  beginning of the  
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Fig. 2. Recording of an aggregati(m-measurement. (a) Experimental 
pressure; (b) reference pressure. 
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Fig. 1. Scheme of set-up for measuring thrombocyte aggregation. 
a.p., Aorta-prosthesis (cut through); s.a., spermatie artery; i.l.a., 
iliolumbar artery; R, recording of reference pressure; E, recording of 
experimental pressure; F, filter; a.t., administration of test solutions; 
1, 2 and 3, clamps. 
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Fig. 3. Relation between ADP-dose and aggregation index at the 
first (full line) and second (dashed line) measurenlent {mean of 10 
experiments per dose). 

1 R. L. SWANK, J. G. ROTH and J. JANSEN, J. appl. Physiol. i9, 340 
(1964). 
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A D P - i n f u s i o n  ( E P I : R P 1 )  a n d  s u b t r a c t i n g  i t  f rom 100, so: 
A = 100 (1 - - E P 2 / R P  2 • RPI /EP1) .  Microscopical  e x a m i n a -  
t i on  of t he  m a t e r i a l  on  t he  filter,  as well  as b lood smears  
a n d  t h r o m b o c y t e - c o u n t i n g  before a n d  b e h i n d  t he  f i l ter  
du r ing  ADP- in fus ion ,  showed  t h a t  occlusion of t i le  f i l ter  
is a l m o s t  exclus ive ly  caused  b y  t h r o m b o c y t e s .  

To induce  t h r o m b o c y t e  aggregat ion ,  a n  isotonic  A D P  
so lu t ion  is in fused  before  t he  f i l ter  a t  a r a t e  of 0.1 m l / m i n  
for 30 sec. Af ter  c o m p l e t i o n  of t he  A D P  adm i n i s t r a t i on ,  
t he  pressure  b e h i n d  t h e  f i l ter  r ap id ly  r e t u r n s  to  i ts  in i t ia l  
level,  usua l ly  w i t h i n  a few minutes .  This  ind ica tes  a 
c lean ing  of t h e  f i l ter  as a resu l t  of des-aggregat ion .  The  
t i m e  b e t w e e n  2 consecu t ive  m e a s u r e m e n t s  h a s  b e e n  
s t a n d a r d i z e d  a t  10 rain.  

The  degree of t h r o m b o c y t e  aggrega t ion  depends  on  t he  
dose of ADP.  F igure  3 shows t he  r e l a t ionsh ip  b e t w e e n  t he  
ADP-dose  a n d  t h e  agg rega t ion - index  a f te r  t h e  f i r s t  as 
well  as t he  second m e a s u r e m e n t .  S ta t i s t i ca l  e x a m i n a t i o n  
showed  t h a t  in  all  ADP-doses  t e s t ed  t he re  were no 
s ign i f ican t  differences  b e t w e e n  t he  f i rs t  a n d  second aggre-  
ga t ion  index,  i nduced  b y  t h e  same dose of A D P  in  t h e  
same  a n i m a l ;  th i s  suggests  t h a t  comple t e  r ecove ry  of 

5D 

40 

"-~ 30 - 'm 

/ 

/ �9 

/ 
1 t 

/ 
/ 

f �9 
, , .6  

J 
j ~  

o � 9  ~ 

'01s6 01 z lis z s 
PGEfOose(lO -z ~g/ZOsec) 

p la te l e t - r e sponse  to A D P  h a d  occurred.  B y  m i x i n g  a n  
agg rega t i on - inh ib i t i ng  a g e n t  w i t h  t h e  second dose of 
ADP,  t he  i n h i b i t i n g  effect  can  the re fore  s imply  be  calcu- 
l a ted  b y  s u b t r a c t i n g  t he  second f rom t h e  f i rs t  aggrega t ion-  
index  (AA = A 1 -  A2). Th i s  was  done  w i t h  P r o s t a g l a n d i n  
E 1 (PGE1), a v e r y  ac t ive  agg rega t ion - inh ib i to r  in  v i t ro  as 
found  b y  KLOEZE ~. A t  t he  f i rs t  m e a s u r e m e n t  0.06 tzg 
A D P  per  30 sec was infused,  whi le  in  t he  second de ter -  
m i n a t i o n  t h i s  a m o u n t  of A D P  was mixed  w i t h  severa l  
doses of P G E .  F igure  4 shows t he  r e l a t ionsh ip  be tween  
t he  P G E l - d o s e  and  i ts  agg rega t i on - inh ib i t i ng  act ion.  I n  
t he  doses tes ted ,  th i s  r e l a t i onsh ip  is rect i l inear .  

Th i s  'filLer-loop' t e c h n i q u e  is pa r t i cu l a r l y  su i t ab le  for 
t e s t i ng  agg rega t ion  i nh ib i t o r s  a f t e r  in j ec t ion  a n y w h e r e  in 
t he  body .  I n  t h e  f i rs t  place, degree and  d u r a t i o n  of t h e  
i n h i b i t i o n  can  be  de t e rmined ,  b u t  also a n y  effects on  t he  
b lood  pressure .  

Zusammen/assung. Das  Ausmass  e iner  expe r imen te l l  
i nduz i e r t en  T h r o m b o z y t e n a g g r e g a t i o n  im s t r 6 m e n d e n  
B l u t  wi rd  kon t i nu i e r l i ch  b e s t i m m t  d u r c h  Messung  des 
B l u t d r u c k s  vo r  und  h i n t e r  e inem e x t r a k o r p o r a l  in  den  
a r te r ie l len  Kre is lauf  de r  R a t t e  a u f g e n o m m e n e n  Fi l ter .  
Die Aggrega t ion  wird  d u t c h  In fus ion  yon  Adenos ind i -  
phosphors i iu re  (ADP) v o r  d e m  F i l t e r  induzier t .  Die Aggre- 
gate  schl iessen das  F i l t e r  te i lweise ab, was  zu 2~nderungen 
im B l u t d r u c k  v o r  u n d  h i n t e r  d e m  F i l t e r  f i ihrt .  Aus diesen 
5 ,nde rungen  1/isst s ich das  Mass der  Aggrega t ion  er- 
m i t t e tn .  Es  w u r d e  gefunden ,  " "~ses d n r c h  die A D P -  
Gabe  b e d i n g t  wird. 

G. HORNSTRA 

Unilever Research Laboratory, 
P.B.  ] 74, Vlaardingen (The Netherlands), 
70 September 7969. 

Fig. 4. Relation between PGEt-dose and aggregation inhibition 2 j .  KLOEZE,in Prostaglandins (Eds. S. BERGSTROM and B. S~,.~tmLS- 
(mean of 8 experiments per dose). SON; Almqvist and Wiksell, Stockholm 1967), p. 241. 

A C T U A L I T A S  

International Cell Research Organization (ICRO) 

1. Training Courses. One of t he  m a i n  ac t iv i t i es  of I C R O  
is t h e  o r g a n i z a t i o n  of t r a i n i n g  courses  on  topics  of h i g h  
n o v e l t y  a n d  on  m o d e r n  t echn iques  in cel lular  a n d  molecu-  
la r  b io logy:  Pr inc ip les  a n d  t echn iques  of t i ssue  a n d  o rgan  
cu l tu re ;  Gene t ics  a n d  Phys io logy  of 13acterial v i ruses ;  
E n e r g y  t r a n s d u c i n g  s y s t e m s  on  t h e  sub-cel lu lar  level ;  
Me thods  in m a m m a l i a n  cy togene t i cs ;  M e m b r a n e  Bio-  
phys ics ;  D N A - R N A  H y b r i d i z a t i o n ;  Biogenesis  of Mito-  
chondr i a ;  E m b r y o l o g y  a n d  Ep igene t i c s ;  I n t e r a c t i o n  be-  
t w e e n  A n i m a l  Vi ruses  a n d  hos t  cells, app l i c a t i on  of 
c o m p u t e r s  to  e x p e r i m e n t a l  work  in b io logy and  c h e m i s t r y ;  
Me thods  in molecu la r  biology,  etc. T he  courses  genera l ly  
las t  3-5  weeks, a n d  inc lude  16-20 y o u n g  p a r t i c i p a n t s  
( somet imes  more) .  T h e  I C R O  courses  are  f u l l y  in te r -  

na t iona l ,  b o t h  t he  t e a c h i n g  s ta f f  a n d  tile p a r t i c i p a n t s  
coming  f rom t h e  l a rges t  possible  n u m b e r  of c o u n t r i e s .  

2. The Problem o[ Developing Countries. Most  of t he  
p a s t  ICRO courses  h a v e  been  organ iz ing  in E u r o p e a n  
count r ies  - eas t  and  wes t  - b u t  t he  d e m a n d  f rom devel-  
op ing  coun t r i e s  is inc reas ing  s teadi ly .  I C R O  ac t iv i t i es  in  
deve lop ing  coun t r i e s  m a y  t e n d  to give preference  to  topics  
of p o t e n t i a l  economic  usefulness,  such  as appl ied  micro-  
biology, mic rob ia l  p r o t e i n  p roduc t ion ,  f e r m e n t a t i o n  ir.- 
dust r ies ,  soil microbio logy,  p l a n t  genetics,  e tc .  

Inqu i r i e s  for  more  i n f o r m a t i o n  should  be  addressed  to :  
Dr.  A d a m  Kepes ,  I n t e r n a t i o n a l  Cell Resea rch  Organiza-  
t ion,  c/o Unesco  - AVS,  P lace  de F o n t e n o y ,  75 Pa r i s  7e, 
F rance .  


