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Depi la ted  a lb ino  guinea-pigs  (500-600 g b o d y  weight)  
are in jec ted  i.v. wi th  abou t  1 ml  of t he  labelled p ro te in  
Solution of a p p r o x i m a t e l y  200/~ curie/ml.  T h i r t y  min  af te r  
injection, t he  animals  are t ied,  back  uppermos t ,  to  a f i rm 
flame. A disc of sof t  lead (8 cm d i ame te r  × 1.5 m m  thick-  
hess) wi th  a cent ra l  hole  (16 m m  diameter )  is sandwiched  
between 2 strips of adhes ive  t ape  cu t  to  expose the  cent ra l  
hole. The  resul t ing 'be l t '  is laid on the  back  of each 
animal,  w i th  t h e  hole exposing a selected area  of skin 
which is t hen  out l ined wi th  a fine fe l t  m a r k i n g  pen.  
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Continuous recordings of changes in vascular permeability. Block 
(A) illustrates the return of the recording to its previous level 
following the removal of the test animal (1) and its replacement 
LtUder the G-M counter. Block (B) records the effect of 0.1 ml physio- 
logical saline injected intracutaneously" (2), and block C the effect of 
0.2/4g histamine (base) in 0.1 ml saline (3). The fall in the recording 
~ t (1) in blocks B and C is due to partial removal of the guinea.pig 
rein Under the counter to inject saline and histamine respectively. 

~he animal was then immediately re-positioned ~4th the injected 
site directly under the counter. 

A G-M coun te r  wi th  a th in  mica  end-window (Mullard 
t y p e  MX123) is c l amped  abou t  3 m m  above  the  exposed 
skin and  connected  to  an  E K C O  t y p e  ~T624 Ra teme te r ,  
which  in t u r n  is connec ted  to  a s t r ip  Chart recorder ;  a 
f u l l  def lect ion of t h e  r a t e m e t e r  (0-100 pulses/sec) is 
equ iva l en t  to a d i sp lacemen t  on the . recorder  of 110 inV. 

W h e n  the  animals  were  re-posi t ioned under  the  G-M 
counter ,  the  basel ine of the  record a lways  r e tu rned  in 45 
sec or  less to  wi th in  4- 3 m V  of i ts  previous  level  (block 
A in Figure) .  

W h e n  physiological  sal ine a lone was injected,  t h e  
t rac ing  took  30-60 sec to s tabi l ize  a t  a new level, usual ly  
several  m V  below the  original  baseline (Figure,  B). The  
in jec t ion  of 0.2/~g h i s t amine  (base) induced  a rap id  rise 
in t he  level  of t h e  record ing  (Figure, C), t yp ica l ly  40-45 
m V  above  the  baseline.  Such increases occurred  in 4 -5  
rain, t he  t rac ing  then  remain ing  a t  the  new level  for a t  
least  30 min,  

The  older  me thods  o f  assessing increased vascular  
pe rmeab i l i t y  b y  the  ex t r avasa t i on  of  se rum a lbumin  
label led wi th  an  ani l ine dye  or  118x do no t  pe rmi t  precise 
observa t ions  of t he  ear ly  d e v e l o p m e n t  of t he  response. 
The  present  m e t h o d  overcomes  this  d i sadvan tage  b y  per-  
m i t t i ng  the  q u a n t i t a t i v e  and  cont inuous  moni to r ing  of 
changes  in vascu la r  permeabi l i ty .  B y  %he use of label led  
an t igen  or  an t ibody ,  th is  t echn ique  m a y  also p r o v e  useful  
for s imilar  s tudies of immunolog ica l  react ions in the  skin 
of l abo ra to ry  animals  e. 

Zusammen/assung. Es  wird  die A n w e n d u n g  rad ioakt i -  
yen  Phosphan i l s~ure -Pdnderse rum-Albumins  zur  kont i -  
nuier l ichen Messung yon  Ande rungen  der  Gefl isswand- 
pe rmeab i l i t~ t  beschrieben.  
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A S i m p l e  M e t h o d  for  the  C o l l e c t i o n  of  L e u c o c y t e s  
f r o m  Rat  B l o o d  

Leucocyte- r ich  p lasma can be ob ta ined  f rom h u m a n  

~tp heral  b lood in a n u m b e r  of d i f ferent  ways l ,  =. In  our  
boratory,  however ,  a t t e m p t s  to  ob ta in  large yields of r a t  

White blood cells by  s imilar  methods3,  4 p roved  inadequa te  
due to poor  sed imen ta t ion  of the  e ry th rocy t e  mass The  
rQethod descr ibed in this  repor t  has  cons is tent ly  aggre- 
gated Lewis  r a t  r ed  cells, t h e r e b y  yie ld ing p lasma  t h a t  
contained large numbers  of leucocytes .  
e Lewis ra ts  were  decap i t a t ed  5 min  af ter  i.v. in jec t ion  

z 10 U of hepar in /g  body  weigh t :  8-10 ml  of whole b lood 
W~ ob ta ined  in this  w a y  f rom ra ts  t h a t  weighed 250-300 

g. Aggrega t ion  of the  ra t  r ed  cells was  accompl ished by  
the  addi t ion  of se rum or p lasma f rom normal  h u m a n s  
whose  red  cells were  of group B. I t  was found t h a t  t he  
o p t i m u m  propor t ions  were 2 par t s  of h u m a n  p lasma  or  
se rum to  1 p a r t  of hepar in ized  r a t  blood.  The  samples ,  
in 12 ml  conical  cent r i fuge  tubes,  were  inver ted  3 t imes  
and placed a t  a 45 ° angle  for 1 h a t  room t e m p e r a t u r e  

* J. G. Lt and E. E. OSGOOD, Blood 4, 670 (1949). 
= J. L. TULUS, Blood 7, 891 (1952). 
3 W. O. RIEKE and M. R. SCHWARZ, Anat. Rec. 150, 383 (1964). 
4 R. SCHREK and Y. RAalNOWITZ, Prec. Soc. exp. Biol. Med, 113, 
191 (1963). 
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before the supernatant  fluids were harvested. The cell- 
rich supernatant,  although somewhat reduced in its poly- 
morphonuclear and monocyte components was found to 
contain numerous leucocytes and a high yield of lympho- 
cytes (Table). In  8 separate determinations i t  was noted 
that  plasma from normal group B humans consistently 
produced more red cell aggregation than plasma from 
persons of other blood groups. Saline, rat  plasma, or 
phytohemagglutinin used in place of human  plasma failed 
to show any sedimenting act ivi ty and ra t  whole blood 
virtually did not  sediment a t  all in 1 h. Comparative 
results between the heterologous serum method and 3% 
dextran 5, 6% dextran 6 or 3% gelatin 7,a are given in the 
Figure and in the Table. (Dextran Mw-236,000, Lot T893, 
Pharmacia Fine Chemicals, Pistcataway, New Jersey. 
Gelatin-U.S.P., Knox Gelatine Inc., Johnstown, New 
York.) 

By way of example, the 2 most successful methods are 
compared below in terms of time, lymphocyte yield and 
degree of red cell contamination. In  the heterologous 
serum method, the mean lymphocyte yield was 94% 

Mean results using different sedimentation methods 

Method Leueo- Lympho- Supematant 
cyte eyte RBC 
yield (%) yield (%) (per mm s) 

Supernatant 
volume (ml) 

3% Dextran 62 67 43,000 6.6 
6% Dextran 25 30 30,000 3.2 
3% Gelatin 65 75 20,000 6.9 
H.S.  b 79 94 28,000 8.8 

Mean values from 4 Lewis rats/method, b H.S., normal sera from 
humans with group B red cells. Volumes used: 8 nil, sedimenting 
agent: 4 ml blood. Sedimentation time. 1 h, room temperature. 

(range 81-I09%) in I h. The mean supernatant  red cell 
count represented less than 1% of the original number  of 
erythrocytes present (28,000 4-5000/mmS). The 3% 
gelatin system provided a 75% lymphocyte yield (range 
63-79%) with a mean red count of 20,000 (4- 4000)/ram s, 
In  15 min a 75% mean yield of lymphocytes was obtained 
by the heterologous serum method as against  a mean 
yield of 7% by the 3% gelatin method. The former method 
thus had the dual advantage of speed and increased yield. 

Heat  inactivation at  56 °C for i/, h, or prolonged storage 
at  -- 14°C did not  significantly alter the abili ty of the 
heterologous plasma to aggregate rat  red blood cells. Of 
interest was the fact tha t  anti-A 1 lectin (Dolichos bi/Iorus, 
Hyland,  lot No. 3192A2B) failed to aggregate rat  red 
cells. H u m a n  anti-A plasma absorbed with A substance 
or A~ or A~ cells, while no longer capable of agglutinating 
human  A cells, still aggregated rat  red cells. Although no 
further a t tempt  was made to characterize the agent or 
agents involved, these results indicated tha t  human 
anti-A ant ibody was not  the factor tha t  aggregated the 
ra t  erythrocytes. 

To test the viabili ty of the leucocytes obtained by this 
method, 72-h cultures were set up on sterile samples using 
phytohemagglutinin (PHA) as a stimulus. The method 
used was that  generally described to produce 'blast '  
t ransformation in lymphocytes, adapted from the tech- 
nique of HUNGERFORD et a l . t  In  cultures of ra t  leucocytes 
prepared by the heterologous serum method and chal- 
lenged with PHA, lymphocyte transformation occurred 
in about  15% of the cells at  72 h, while this phenomenon 
was not  observed in  leucocyte cultures prepared by the 
same method and not  so treated. I n  all instances lympho- 
cyte staining characteristics appeared normal and their 
survival or behavior in culture appeared to be unchanged 
either by the manipulat ion described or the exposure to 
human  plasma. Definitive proof of cell viabil i ty and 
competence was obtained by  the passive transfer of 
experimental allergic encephalomyelitis with Lewis rat  
blood white cells processed by the heterologous serum 
method lo. 
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Comparative sedimentation rates. 

Zusammen/assung. Blutleukozyten yon Rat ten  wurden 
mit  menschlichem (normalem) Serum behandelt.  Die 
Vlabilit~t dieser Pr~parationen konnte dadurch demon" 
striert werden, dass die Zelten dutch Phytohemagglutinin 
in ~blast~ Formen umgewandelt  wurden. 
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