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given 1/2 h prior to ant igen i.p.) and then  pr imed wi th  
a sub-opt imal  dose of ant igen (2•  SRBC i.p.) or 
p r imed wi th  a sub-opt imal  dose of ant igen (2 • 106 S R B C  
i.p.)alone. The mice were killed 21 days la ter  and the  
spleens of each group pooled separately.  Graded numbers  
of spleen ceils, der ived ei ther f rom polyanion- in jec ted  
and ant igen-primed,  or f rom ant igen-pr imed animals,  
were injected i .v .  together  wi th  an op t imal  dose of ant igen  
(4 • l0 ~ SRBC) into i rradiated,  syngeneic 9-11-week-old 
recipients.  The  recipient  mice had been i r radia ted wi th  
600 r (80 r /min) and injected,  wi th in  less t han  4 h after  
irradiat in,  wi th  a mix tu re  of spleen cells and SRBC. 
Seven days later  the  number  of direct  (19 S) and indirect  
(7 S) p laque-forming cells (PFC) in the  spleen, as well  as the  
to ta l  and 2-mercapto-ethanol-resis tent  hemolyt ic  t i ters  in 
the  serum of the  recipient  mice, were assayed as de- 
scribetd earlier*. Fo r  s tat is t ical  analysis the  Wicoxon tes t  
was used 5. The  effects were considered signif icant  when 
p < 0.05. 

As shown in the  Figures  1 and 2, i r radia ted  recipients 
injected wi th  adequa te  numbers  of spleen ceils der ived 
f rom DS- t rea ted  and ant igen-pr imed animals  gave a 
s ignif icant ly higher  I m R  to S R B C  than  recipients  injec- 
ted  wi th  the  same number  of spleen ceils der ived from 
animals  pr imed wi th  S R B C  alone. Moreover,  a typical  
secondary response (predominant ly  7 S an t ibody  forma- 
tion) could be obta ined  only in recipients  injected wi th  
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Fig. 2. Reciprocal hemolytic anti-SBRC-titers in irradiated C 57 
]31/6J mice injected with graded numbers of spleen eells derived 
either from dextran sulfate and SRBC primed (@) or form SRBC 
primed syngeneic mice (�9 a) total antibody titers (19S + 7S). 
b) 2-mercaptoethanol resistent (7S) antibody titers. Antibody titers 
were assayed 7 days after cell transfer and antigen inoculation. 
Each point represents average values obtained in 6-8 mice. The 
standard errors are shown by vertical bars. N.S. = not significant. 
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an adequate  number  of spleen cells der ived f rom D S-treat-  
ed and an t igenpr imed mice. Similar  results (data not  
given here) were obta ined using spleen cells der ived f rom 
donors 10 or 42 days after  ant igen pr iming  or when 
polyacryl ic  acid was used instead of DS: I t  is general ly 
accepted tha t  cooperat ion of thymus-dependen t  antigen- 
carrying lymphocytes  (T-cells) and bone marrow-der ived  
lymphocy tes  (B-cells) is required for p r imary  and for sec- 
ondary  humora l  response to SRBC. I t  has also been 
shown t h a t  m e m o r y  ceils are present  in bo th  T-cell  and 
B-cell  populat ions.  (for review see ~). I n  the  present  report  
i t  has been demons t ra ted  tha t  polyanions enhance the 
number  of m e m o r y  cells, and it  must  be assumed tha t  
bo th  T- and B-cell  m e m o r y  is enhanced by polyanions,  
since a profond 'T-ce l l ' -dependent  7S m e m o r y  seems 
to be present  only in po lyanion- t rea ted  mice. If this 
assumption is correct, polyanions mus t  act  on bo th  T- 
and B-cell  populat ions.  Indeed  we repor ted  previous ly  
tha t  polyanions in general are mitogenic  for spleen cellsL 
Moreover  it  has recent ly  been shown tha t  polyanions 
ac t iva te  DNA-Synthes i s  in B-cells 8 and, to a lesser degree 
in T-cells 9 in vi tro.  I t  seems possible t ha t  polyall ions act  
on I m R  by  increasing the  rate  of prol i ferat ion of immuno-  
compe ten t  B- and T-cells. 

Zusammen]assung. Mit 600r  bestrahl te  Miiuse wurden  
mi t  Milzzellen yon Spenderm/iusen,  die entweder  mi t  Anti-  
gen allein (Kontrollen) oder mi t  Ant igen nnd einem Poly-  
anion vorbehande l t  wurden,  injiziert .  I n  den Recipienten,  
die mi t  Milzzellen yon mi t  Polyanion  vorbehande l ten  M&u- 
sen inj iziert  wurden,  konnte  'eine gegentiber Kont ro l len  
s ignif ikant  erh6hte (vorwiegend 7 S) I m m u n a n t w o r t  ge- 
messen werden. Die Ergebnisse lassen vermuten ,  dass Poly-  
anionen sowohl auf die B- als such  auf die T-Zellen wirken. 
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An Improved  Method for the Study of Reagin-Mediated Mast  Cell Degranulat ion  in Rats 

There are three main methods for demonstrating 
homocytotropic or reagin-mediated antigen-antibody 
reactions and their inhibition in rats: Passive cutaneous 
anaphylaxis (PCA)i, histamine release 2, and degranula- 
tion of mast cells I can be studied. The latter method is 
particularly useful in separating the inhibitory actions on 
mediator release (antiallergic actions) of drugs from simple 
antihistaminic ones. Drugs with antiallergic properties are 

valuable in antigen-induced asthma; they inhibit the PCA 
reaction as well as the degranulation of mast cells. Anti- 
histaminic drugs inhibit the PCA reaction without 

1 j .  MOTA, Immunology 7, 681 (1964). 
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226 (1963). 
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af fec t ing  m a s t  cell d e g r a n u l a t i o n  (MCD) a a n d  w i t h o u t  
m a r k e d  t h e r a p e u t i c  effect  in a s t h m a .  

One d r a w b a c k  to t he  MCD procedure  obse rved  in our  
l a b o r a t o r y  a n d  in o thers  a-s is a h igh  r a t e  of unspecif ic  
d e g r a n u l a t i o n  (by m a n i p u l a t i o n )  in  uncha l l enged  con t ro l  
animals .  This  p r o b l e m  has  been  overcome  b y  e m p l o y i n g  
our  i m p r o v e d  me thod .  F u r t h e r m o r e ,  i t  has  been  d e m o n -  
s t r a t e d  t h a t  ce r t a in  a n t i a s t h m a t i c  d rugs  i nh i b i t  t he  MCD 
in a dose -dependen t  fashion.  

Methods. Ant i se rum.  Male SIV-50 r a t s  ( Ivanovas ,  
Kisslegg) weighing  130-160 g were in jec ted  w i t h  5 m g / k g  
egg a l b u m i n  (1 • cryst . ,  S E R V A )  in sal ine i.m. plus  
20 • 109 B. pertussis organ i sms  (Behr ingwerke)  i.p. R a t s  
were in fec ted  s.c. 10 days  l a t e r  w i t h  2000 l a rvae  of t he  
n e m a t o d e  Nipposlrongylus brasiliensis to  p o t e n t i a t e  t h e  
reagin  response  to egg a l b u m i n  ~. The  a n t i s e r u m  was 
o b t a i n e d  b y  b leed ing  ti le an ima l s  24 days  a f t e r  sensi t isa-  
t ion,  passed  t h r o u g h  mil l ipore  f i l ter  for s te r i l i sa t ion  a n d  
s tored  in 1.5-ml a l iquo t s  a t  - -20 ~ 

Cell med ium.  A modif ied  Ty rode ' s  so lu t ion  was used:  
NaC1, 123 m2~r; KC1, 2.7 mM;  h y d r o x y m e t h y l - a m i n o -  
m e t h a n e  (Tris), 25 mM;  glucose, 5.6 mM;  CaCI=.2 H20,  
1 r a M ;  MgC12.6H20, 1 m M ;  a d d i n g  n o r m a l  HC1 to  b r ing  
p H  to 7.6 and  glass dis t i l led w a t e r  up  to  1000 ml,  s ter i l ized 
b y  f i l t r a t i on  and  k e p t  in  t he  cold. 

I m p r o v e d  MCD-method .  Male r a t s  ( s t ra in :  F W  49- 
B ibe rach)  weigh ing  a b o u t  160 g were pass ive ly  sensi t ized 
b y  i.p. in jec t ion  of 0.5-1.0 ml  an t i s e rum,  d e p e n d i n g  on  the  
a c t i v i t y  of t he  serum.  24 h l a t e r  t he  an t i gen  (egg a lbumin ,  

Reagin-mediated and unspecific (by manipulation) degranulation of 
mast cells in the mesenterium 

Method Treated with ~ Degranul- S.E. 
ation (%) 

Improved -- 5 3 0.5 
AG 15 3 0.3 
AB 22 3 0.2 
AG + AB 41 40 1.1 

Other -- 6 19 2.0 
AG 6 20 2.0 
AB 6 19 1.4 
AG + AB 6 43 2.8 

Mean values of n experiments, 200 cells counted, respectively. AG, 
egg albumin; AB, specific antiserum to egg albumin. 

Inhibition of mast cell degranulation 
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Inhibition of rat reagin-mediated mast cell degranulation by fl- 
adrenergic drugs; dose response relationship; Drugs injected i.v. 
1 rain before challenge with antigen. Each point is the mean ~ S.E. 
of 5 results. 

50 mg/kg)  was g iven  i.v. Cont ro l  r a t s  were g iven  0.5 ml /  
100 g sal ine i.v. 15 ra in  a f t e r  an t i gen  chal lenge t h e  r a t s  
were ki l led w i t h  e the r  and  5 ml  abso lu te  alcohol  was  
in jec ted  i.p. for  f ixa t ion .  Af te r  5 more  m i n  a snlal l  piece of 
m e s e n t e r i u m  was dissected  out ,  r insed  in ice-cold cell 
med ium,  s t a ined  w i t h  cold to lu id ine  b lue  (1 ml  to lu id ine  
b lue  0.1% plus  7.5 ml  med ium)  a n d  r insed  again.  The  
f loa t ing  m e s e n t e r i u m  was t h e n  t r a p p e d  be tween  a slide 
and  a coverst ip,  t he  l a t t e r  dr ied w i t h  a d rop  of a lcohol ;  
magni f i ed  400 t imes  200 m a s t  cells were coun ted .  Mean  
va lues  of d e g r a n u l a t e d  m a s t  cells were g iven  in pe r  cen t  
s u b t r a c t i n g  t he  va lue  for unspecif ic  d e g r a n u l a t i o n  (saline 
in jec ted  animals) .  Pe r  cen t  i n h i b i t i o n  of d e g r a n u l a t i o n  in 
d rug  t r e a t e d  an ima l s  was ca lcu la ted  us ing  t h e  f o r m u l a :  

% inhibition = 1 0 0 -  

% degran. (treated) - -  % unspec, degran. 
• 100 

% degran. (control) - -  % unspec, degran. 

S.E. of % i n h i b i t i o n  was ca lcu la ted  accord ing  to  t he  
p r o p a g a t i o n  of errors  7 

The  o t h e r  m e t h o d  used inc luded :  d issec t ing  ou t  me-  
s e n t e r i u m  w i t h  gent le  man ipu l a t i on ,  cha l lenge  w i t h  egg 
a l b u m i n  (1 mg/ml)  a t  37 ~ in v i t ro ,  a n d  f ixa t ion  in formol-  
alcohol.  Af t e rwards  t he  p r e p a r a t i o n  was no t  k e p t  on  ice. 

Results. The  resul t s  of e i t he r  m e t h o d  in t e r m s  of 
specific a n d  unspecif ic  d e g r a n u l a t i o n  of m a s t  cells is 
s u m m a r i z e d  in t he  Table .  E m p l o y i n g  t he  i m p r o v e d  
m e t h o d  we o b t a i n e d  a un i fo rmly  low b a c k g r o u n d  of 3% 
unspecif ic  d e g r a n u l a t i o n  in u n t r e a t e d ,  a n t i g e n - t r e a t e d  
a n d  a n t i s e r u m  t r e a t e d  con t ro l  groups  a n d  an  an t i gen  
induced  d e g r a n u l a t i o n  of ne t  37%. On t he  o the r  h a n d ,  t he  
co r re spond ing  f igures  of t he  m e t h o d  fOrmerly used 
a m o u n t e d  to  20% unspecif ic  deg ranu la t ion .  I n  addi t ion ,  
the  older  m e t h o d  revea led  lower f igures for specific 
d e g r a n u l a t i o n  (net  24%) t h a n  t he  i m p r o v e d  one. 

I n  our  f u r t h e r  expe r imen t s ,  a dose -dependen t  inh ib i -  
t i on  of r a t  r e a g i n - m e d i a t e d  (specific) m a s t  cell degranu la -  
t ion  caused  b y  a n t i a s t h m a t i c  drugs  could be d e m o n s t r a t e d .  
C o m p a r i n g  q u a n t i t a t i v e l y  f l -adrenergic  d rugs  such  as 
Feno te ro l  (Berotec  | a n d  Sa lbu tamol ,  t he  fo rmer  was 
more  ac t ive  t h a n  t he  l a t t e r  (Figure).  The  dose caus ing  a 
50% inh ib i t i on  of t he  r eac t ion  (EDs0) was 15 and  82 Fg/kg, 
respect ively .  U n d e r  t he  same  cond i t ions  t he  EDs0 of 
d i sod ium cromoglyca te ,  a n o t h e r  d rug  w i t h  an t ia l le rg ic  
p roper t i e s  4, was  2 m g / k g  i.v. 

Discussion. I n v e s t i g a t i n g  m a s t  ceils in  r a t  m e s e n t e r i u m  
m a y  occas ional ly  be  a r a t h e r  unsa t i s fy ing  p rocedure  
because  of t he  h igh  b a c k g r o u n d  of unspecif ic  d e g r a n u l a t e d  
cells. Accord ing  to our  obse rva t ions  t he re  are two reasons  
w h y  older  m e t h o d s  m a y  p r e sen t  di f f icul t ies  : 1. S t r e t c h i n g  
and  folding (a l though  h a n d l e d  gent ly)  of t he  unf ixed  
mesen te r ium,  a n d  2. F i x a t i o n  p rocedures  caus ing  too  
m u c h  s h r i n k i n g  of t he  col lagenous f ibres in t h e  mesen te r -  
i um t h u s  cross ing and  d i s r u p t i n g  m a s t  cells. W i t h  these  
cons ide ra t ions  in  mind ,  we used a r eac t ion  in vivo,  
gent le  f i xa t i on  in s i tu  a n d  s u b s e q u e n t  cooling of t he  
m e s e n t e r i u m  in cell m e d i u m  in vi t ro .  

Going a s tep  f u r t h e r  we i n h i b i t e d  t h e  specific (reagin- 
med ia t ed )  deg ranu la t ion .  The  m e t h o d  t u r n e d  ou t  to  be 
re l iable  for o b t a i n i n g  a good dose-response  r e l a t i onsh ip  
us ing  two  f l-adrenergic s t imu lan t s ,  Feno t e ro l  a n d  Sal- 
bu t amo l .  
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5 M. P. DE OLIVEIRA and A. M. ROTHSCHILD, Nature, Lond. 218, 382 
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As for Fenoterol ,  i n t r o d u c e d  as an  b r o n c h o d i l a t o r  in 
a s t hma ,  t he  ac t i v i t y  descr ibed  was obse rved  for t he  f i rs t  
t ime.  However ,  t he  i n h i b i t o r y  ac t ion  of Feno te ro l  is no t  
surpr i s ing  since i t  is k n o w n  t h a t  va r ious  r e a g i n - m e d i a t e d  
reac t ions  (see i n t roduc t ion )  are i n h i b i t e d  as well  b y  some 
o the r  f l -adrenergic s t imu lan t s ,  i.e. in  v i t ro  in  h u m a n  
basophi les  s in  h u m a n  9-u,  a n d  p r i m a t e  x~ lung,  a n d  in 

9 H. R. BOURNE, L. M. LICHTENSTEIN and K. L. MELMON, J. Immu- 
nology 708, 695 (1972). 

,0 E. S. K. ASSEM, Post-grad. reed. J. Suppl. d7, 31 (1971). 
lo E. S. K. ASSEM and H. O. SCHILD, Nature, Lond. 22d, 1028 (1969). 
n R. P. ORANGE, W. G. AUSTEN and K. F. A.USTEN, J. exp. Med. 13d, 

136s (1971). 
~s T. ISmZAKA, K. ISmZAKA, R. P. OI~A~CGE and K. F. AUSTZN, J. 

Immunology/06, 1267 (1971). 
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v ivo  in m a n  la (P r ausn i t z -K i i s t ne r  test)  and  ra t s  14 (PCA). 
T h u s  f l-adrenergic s t i m u l a n t s  shou ld  no t  on ly  be  consider-  
ed as agen t s  p r o d u c i n g  s y m p t o m a t i c  relief of b roncho-  
s p a s m  in as thma~a;  t h e y  a r e  p o t e n t  p ro t ec t i ve  agen ts  
aga ins t  a n a p h y l a c t i c  reac t ions  and  t h e i r  ac t ion  can  be  
d e m o n s t r a t e d  emp loy ing  t h e  m e t h o d  descr ibed here.  

Zusammen/assung. Eine  Me thode  zum S t u d i u m  der  
r e a g i n v e r m i t t e l t e n  Mas tze l ldeg ranu la t ion  im Mesen te r ium 
der  R a t t e ,  bei  der  der  Grad  der  unspez i f i schen  Degranu la -  
t ion  sehr  n iedr ig  ist, wi rd  beschr ieben .  Die spezifische 
( reag invermi t t e l t e )  R e a k t i o n  is t  h e m m b a r  d u r c h  die drei  
P h a r m a k a  Fenote ro l ,  S a l b u t a m o l  u n d  N a t r i u m - c r o m o -  
glycat ,  de ren  a n t i a s t h m a t i s c h e  W i r k u n g  b e k a n n t  ist. 
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Immunization of Mice Against Transplantable Tumor 

I n  1965 GOLD a n d  FREEDMAN 1,~ descr ibed  a carcino-  
embryon ic  an t igen  (CEA) of a d e n o c a r c i n o m a  of t he  h u m a n  
diges t ive  s y s t e m  and  of h u m a n  fe ta l  d iges t ive  o rgans  
du r ing  ear ly  per iods  of ges ta t ion .  Since t h e n  t he  CEA has  
been  shown  to  be  a g lycopro te in  i n t i m a t e l y  associa ted  
w i t h  t he  t u m o r  cell m e m b r a n e S '  *. The  def in i t ion  of 
t u m o r  cell an t igens  as specific p r o d u c t s  of t h e  t u m o r  cell 
is, however ,  s t i l l  sub jec t  to  some ques t ion  since cell 
surface an t igens  of ce r t a in  v i rus  i nduced  t u m o r s  are 
p r o d u c t s  u n d e r  v i rus  controlS. The  cell surface an t igens  
which  are found  are p a r t  of t he  cell m e m b r a n e  and  t he  
i m m u n e  responses  which  t h e y  h a v e  been  shown  to  el ici t  
are s imi la r  to  an  a l lograf t  reac t ion .  T h u s  i t  is recognized 
t h a t  cell m e d i a t e d  i m m u n e  responses  m a y  p l ay  a p a r t  in  
t u m o r  re ject ion.  L i t t l e  is k n o w n  a b o u t  how  CEA p romote s  
an  a n t i b o d y  response  in a t u m o r  bea r ing  animal .  

I t  has  been  recognized for some t i m e  t h a t  t he  pecul ia r  
p roper t i e s  of t u m o r  cells are d e p e n d e n t  to  a large e x t e n t  
on  t h e  p roper t i e s  of t he  cell m e m b r a n e  6-8. The  surface 
p roper t i e s  are in  t u r n  d e p e n d e n t  on  t he  m e m b r a n e  con> 
pos i t ion  wh ich  includes  b o t h  p ro t e in s  and  phosphol ip ids .  
A l t e r a t i on  of t he  compos i t i on  of t he  cell m e m b r a n e  
would  be  expec ted  to  a l t e r  t he  m e t a b o l i t e  p roper t i e s  of 
t he  cell. This  ha s  been  shown  to occur  fol lowing t r e a t m e n t  
of cells w i t h  Tween  80 9. Desp i t e  t he  m a r k e d  a l t e r a t ions  in  
me tabo l i c  p roper t i e s  of t h e  ceils, and  t h e i r  change  in 
p e r m e a b i l i t y  a f te r  t he  use of Tween  80 t h e  cells r e m a i n  
v iab le  a n d  show s imi lar  p a t t e r n s  of g rowth  in hos t  mice 
to t h a t  f ound  w i t h  u n t r e a t e d  cells 1% 

The  earl ier  resul t s  o b t a i n e d  w i t h  t he  use of Tween  80 
p r o m p t e d  an  i nves t i ga t i on  of w h e t h e r  th i s  a g e n t  m i g h t  
ac t  as a possible  u n m a s k i n g  a g e n t  for cell surface an t igens  
in these  ceils. Such  a n  u n m a s k i n g  of t u m o r  specific anti- 

Mortality of mice 

No. Death (No./day) 

Control 10 1/12, 1/13, 2/14, 1/15, 2116, 3/17 

Experimental 10 1/20 

gens, wh ich  as i nd ica t ed  are f i rmly  a t t a c h e d  to t he  mem-  
brane ,  should  elici t  a s t r o n g e r  a n t i b o d y  reac t ion  a n d  
al low the  hos t  to  re jec t  t he  t u m o r  b y  a n o r m a l  a n t i b o d y  
an t i gen  react ion.  

Cells of t h e  h igh ly  m a l i g n a n t  E h r l i c h - L e t t r 6  hype r -  
d iploid  s t r a in  were used in these  expe r imen t s  a n d  s tock  
t u m o r  was m a i n t a i n e d  b y  serial  t r a n s p l a n t  of 0.2 ml  of 
asci tes  f luid i.p. in to  hos t  mice. Fo r  t h e  i m m u n i z a t i o n  
e x p e r i m e n t s  asci tes  f luid was d r a ined  f rom the  t u m o r  
bea r ing  mice, and  t he  f luid w i t h  c o n t a i n e d  cells was  i r rad ia t -  
ed w i t h  a dose of 5000 rad,  a dosage requ i red  to kill  t h e  cells. 
The  f luid was cen t r i fuged  a t  1000 g for 10 m i n  and  t h e  
packed  cells were mixed  w i t h  0 . 2 5 M  sucrose c o n t a i n i n g  
1% Tween  80 and  al lowed to s t a n d  for 15 ra in  a t  room 
t e m p e r a t u r e .  Th i s  p rocedure  ha s  been  shown p rev ious ly  
to resu l t  in  m a r k e d  p e r m e a b i l i t y  changes  w i t h  consequen t  
m e t a b o l i c  a l t e r a t ions  in  these  ceils 9. The  suspens ion  was 
cen t r i fuged  a t  1000 g for 10 m i n  and  t he  packed  cells were 
suspended  in 0 .9% NaC1, such  t h a t  1 m l  c o n t a i n e d  0.5 ml  
packed  ceils. 1 ml  of t h i s  s u s p e n s i o n  was in jec ted  i.p. in to  
t he  e x p e r i m e n t a l  mice. At  t he  same t ime,  0.1 ml  of com- 
p le te  F r e u n d ' s  a d j u v a n t  was  in jec ted  i.m. S u b s e q u e n t  
in jec t ions  of i r r ad i a t ed  a n d  Tween  80 t r e a t e d  cells of the  
same  c o n c e n t r a t i o n  were m a d e  a t  1 week  a n d  2 week  
in te rva l s  a f t e r  t he  in i t ia l  insul t .  

Af te r  t he  t h i r d  insu l t  t he  e x p e r i m e n t a l  mice deve loped  
a m a r k e d  e n l a r g e m e n t  a n d  f luid was a sp i r a t ed  u n d e r  l igh t  
e the r  anes thes i a  1 week  a f te r  t he  t h i r d  in jec t ion  of t he  
kil led a n d  Tween  80 t r e a t e d  ceils. E x a m i n a t i o n  of th i s  
f luid showed a m a r k e d  in f i l t r a t ion  of l y m p h o c y t e s  and  
neu t roph i l s .  M a n y  l y m p h o c y t e s  were p r e sen t  a t t a c h e d  to 

* p. GOLD and S. O. FREEDMAN, J. exp. Med. 127, 439 (1965). 
2 p. GOLD and S. O. FREEDMAN, J. exp. Med. 122, 476 (1965). 
a j .  KRUPEY, P. GOLD and S. O. FREEDMAN, J. exp. Med. 128, 387 

(1968). 
p. GOLD, M. GOLD and S. O. FREEDMAN, Cancer Res. 28, 1331 
(1968). 
G. PASTERXAK, Adv. Cancer Rcs. 12, 1 (1969). 

6 M. AUERCROMBIE and E. J. A~am~OSE, Cancer Res. 22, 525 (1962). 
7 D. R. COMAN, Cancer Res. 13, 397 (1953). 
8 p. WEISS, Int. Rev. Cytol. 7, 391 (1938). 
9 E. R. M. KAY, Cancer Res. 25, 764 (1965). 

10 E. R. M. KAY, Experientia 21, 644 (1965). 


