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i n f l a m m a t o r y  proper t ies .  Since r e d u c t i o n  of c o m p l e m e n t  
resul t s  in suppress ion  of acu te  i n f l a m m a t o r y  reac t ions ,  
our  in v i t ro  e x p e r i m e n t s  show t h a t  t he  i n v o l v e m e n t  of a 
hepa t i c  process is no t  r equ i red  for  t he  a n t i - i n f l a m m a t o r y  
ac t ion  of ITF .  F u r t h e r ,  t he re  is u n c e r t a i n t y  w h e t h e r  t he  
t i ssue  fac to r  wh ich  we recovered  is iden t ica l  w i t h  t h a t  
found  b y  BILLINGHAM. 

Zusammen/assung. Bet  R a t t e n  wurde  aus  en t z i i nde t em 
Gewebe ein H e m m e r  ffir das  K o m p l e m e n t s y s t e m  ex- 

t r ah i e r t ,  welcher  die d u r c h  Car rageen in  oder  Kao l in  er- 
zeugten  E n t z i i n d u n g e n  zu u n t e r d r i i c k e n  ve rmag .  
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The Migration of Lymphoid Cells in Malignant Disease 

Circula t ing  sensi t ized l y m p h o i d  cells do no t  a t t a c k  
m a l i g n a n t  homograf t s .  The i r  lack of cy to tox ic i ty ,  in 
vivo,  has  been  a t t r i b u t e d  to  ce r t a in  se rum fac tors :  
an t ibod ies  1, an t igens  ~ or a n t i g e n / a n t i b o d y  complexes  a. 
These  are t h o u g h t  to  b lock  l y m p h o c y t e / t u r n o u t  t a r g e t  
cell i n t e rac t ion .  T u m o u r  p roduces  a soluble  s u b s t a n c e  
which  i nh ib i t s  cel lular  adhes ion  a n d  pseudopod ia  fo rma-  
t ion  ~ and  impa i r s  t h e  m i g r a t i o n  of leucocytes  ~. I t  is 
suggested t h a t  t h i s  s u b s t a n c e  para lyses  all m a n n e r  of 
l y m p h o c y t e  locomot ion :  diapedesis ,  d i rec t iona l  migra-  
t ion  a n d  a t t a c h m e n t  to  t a r g e t  cell a n d  t h a t  i t  is t h i s  
para lys is ,  and  no t  b lock ing  b y  an t ibody ,  wh ich  enhances  
t u r n o u t  growth.  

Materials and methods. -White W i s t a r  o u t b r e d  rats ,  
weanl ings  of 80-100 g and  adu l t s  of 150-180 g were 
o b t a i n e d  f rom Messrs. Tuck  & Son, Rayle igh .  

T u m o u r :  A t r a n s p l a n t a b l e  t um our ,  or ig inal ly  induced  
in t he  r a t  u terus6  was m a i n t a i n e d  b y  serial  passage  and  
used in these  exper imen t s .  

Two p las t ic  mi l l ipore  discs, 25 m m  in d iameter ,  pore  
size 6 nm,  f rom Messrs. Millipore, London ,  were hea t -  
sealed to form a cell i m p e r m e a b l e  di f fus ion chamber .  
Accessible l y m p h  nodes  were excised, minced  in an  
a l iquo t  of sal ine and  cen t r i fuged  un t i l  t h e  s u p e r n a t a n t  
was  clear.  The  l a t t e r  was  d i sca rded  a n d  t h e  s e d i m e n t  
on ly  used. 

T u m o u r  f r a g m e n t s  of 0.2-0.3 cm a were graf~:ed in to  t he  
left  f l ank  of an  adu l t  an imal .  A b o u t  12 days  later ,  when  
t he  t u m o u r  h a d  reached  a d i a m e t e r  of 10-15 mm,  a 
piece was excised and  d iv ided  in to  3 por t ions  of 0.2 cm ~ 
each. 

One portion�9 was g ra f t ed  in to  t he  r i g h t  f l ank  of the  
donor .  The  second f r a g m e n t  was sealed in to  a mi l l ipore  
c h a m b e r  and  the  t h i r d  po r t i on  was enclosed in a c h a m b e r  
t o g e t h e r  w i t h  0.2 ml  of p a c k e d  l y m p h o i d  cells. The  2 
c h a m b e r s  were p laced  in to  t he  a b d o m i n a l  cav i ty  of t he  
donor  an ima l s  a n d  left  in  s i tu  for 7 days. At  t he  end  of 
th i s  period,  t he  c h a m b e r s  were aga in  removed ,  t he  tu-  
m o u r  f r a g m e n t s  t a k e n  ou t  a n d  i m p l a n t e d  s.c. in to  
wean l ing  rats .  

In  a con t ro l  series a s imi la r  p rocedure  was a d o p t e d  
us ing  t u r n o u t  free an ima l s  and  homologuous  t umour .  

L ive r  f r a g m e n t s  of 0.3 cm a were i m p l a n t e d  s.c. and  
full t h i ckness  sk in  a l lograf ts  of 10 m m  d i a m e t e r  were 
sewn to t h e  an t e r i o r  ches t  wal l  of a d u l t  rats .  

Graf ts ,  t h e i r  s u b s t r a t e  a n d  t he  d r a i n i n g  t y m p h  nodes  
were e x c i s e d  a t  va r ious  i n t e rva l s  a f te r  i m p l a n t a t i o n ,  
f ixed in fo rmol  sal ine a n d  s t a ined  w i th  h a e m a t o x y l i n  
eosin or m e t h y l  green  pyron in .  

Results. N o n - m a l i g n a n t  homogra f f s  induced  a progres-  
s ive a c c u m u l a t i o n  of m o n o n u c l e a r  cells a t  t he  g ra f t  site, 
c u l m i n a t i n g  in t h e  re jec t ion  or d e s t r u c t i o n  of t h e  graft ,  
usua l ly  b y  the  10 th -13 th  day.  

The re  was a s imi la r  a c c u m u l a t i o n  of m o n o n u c l e a r  cells 
a t  t he  i m p l a n t a t i o n  si te  of m a l i g n a n t  homograf f s ,  and  
also a b las t ic  response  in t he  reg iona l  node.  However ,  t he  
p e r i t u m o r a l  w h i t e  cell r eac t ion  r eached  a p e a k  on  t he  
2nd p o s t - i m p l a n t a t i o n  day  a n d  f rom t h e n  on g radua l ly  
subs ided  to comple te ly  d i s appea r  b y  t he  6 th  day.  

The  Tab le  shows t h a t  t u m o u r  f r a g m e n t s  in mi l t ipore  
c h a m b e r s  r e m a i n e d  v iab le  b u t  lost  t he i r  v i ab i l i t y  and  
t r a n s p l a n t a b i l i t y  w h e n  exposed  to  l y m p h  node  ceils, 
pa r t i cu l a r ly  to  l y m p h o c y t e s  f rom the  t u m o u r  bea r ing  
host .  Close c o n t a c t  w i t h  t u m o u r  for a pe r iod  of 7 days  
also conferred  a ce r t a in  degree  of c y t o t o x i c i t y  to  non-  
sens i t ized  l ymphocy te s .  

C y t o t o x i c i t y  was no t  af fected b y  se rum fac tors  pene-  
t r a t i n g  t he  pores  of t he  chamber ,  even  t h o u g h  t he  hos t  
ca r r i ed  2 s u b c u t a n e o u s  t umour s ,  one of wh ich  19 days  old 
and  a b o u t  to  cause the  d e a t h  of t he  an imal .  

1 I. HELLSTROEM, K. E. HELLSTROEM, C. A. EVANS, G. HEPPNER, 
G. E. PIERCE and J. P. S. YANG, Proc. natn. Aead. Set. USA 62, 
362 (1969). 
G. A. CIJRRIE and C. BASHA~, Br. J. Cancer 26, 427 (1972). 

8 H. O. SJOEGREN, I. HELLSTROEM, S. C. BANSAL and K. E. HELL- 
STROE~, Proe. US natn. Aead. Sci. USA 68, 1372 (1971). 

4 B. HOLMBERG, Nature, Loud. 795, 45 (1962). 
5 W. H. WOLB•RG, Cancer Res. 31, 798 (1971). 
6 R. STEIN-WERBLOWSKY, Nature, Loud. 786, 980 (1960). 

Growth of tumour fragments enclosed for 7 days in an intraperitoneai diffusion chamber and thence grafted into weanling rats 

Content of Chamber Control 
Turnout and nonsensitized Turnout and sensitized Turnout only Turnout auto- 
lymphoid ceils lymphoid cells graft 

Number of tumour bearing weanlings Adults 

6/12 1714 26126 14/14 
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Discussion. The  foregoing resu l t s  con f i rm  t h a t  t he re  
is no  wh i t e  cell r eac t ion  in and  a r o u n d  e s t ab l i shed  t u m o u r  
b u t  t h a t  s e rum fac tors  do no t  affect  l y m p h o i d  celt 
cy to tox ic i ty .  However ,  such  c y t o t o x i c i t y  is on ly  effect ive 
w h e n  l y m p h o i d  ceils a n d  t u m o u r  t a r g e t  cells are b r o u g h t  
in to  close c o n t a c t  as in  t he  mi l l ipore  expe r imen t .  

The  concep t  of a non-specif ic  ' l y m p h o c y t e  m i g r a t i o n  
p a r a l y z i n g  a g e n t '  p roduced  b y  t u m o u r  would  exp la in  
va r ious  p h e n o m e n a  obse rved  in a t u r n o u t  b e a r i n g  host .  
As t h e  t u m o u r  grows, t he re  is inc reas ing  p r o d u c t i o n  of 
th i s  a g e n t  and  t h i s  would  a c c o u n t  for : t h e  in i t ia l  develop-  
m e n t  7 a n d  s u b s e q u e n t  loss s of c o n c o m i t a n t  i m m u n i t y ,  
t he  immuno log i ca l  s t imu la t ion ,  followed b y  i m m u n o l o -  
gical pa ra lys i s  in  t he  nodes  d r a in ing  t he  t u r n o u t  9, ~0, t he  
evo lu t ion  of general ized,  non-specif ic  a l le rgy n a n d  t he  
i n h i b i t i o n  of t u m o u r  b y  a n y  (non specific) measu re  which  
p r o m o t e s  t he  in f i l t r a t ion  of l y m p h o c y t e s  in to  t u m o n r  
tissueS2,13. All  these  are i n d e p e n d e n t  of se rum fac tors  
viz. specific an t i body .  

N o n - m a l i g n a n t  h o m o g r a f t s  e.g. o rgan  t r a n s p l a n t s  
equa l ly  i nduce  h u m o r a l  a n d  cel lular  i m m u n i t y  - b u t  fai l  
to  secrete  p a r a l y z i n g  agent ,  hence  t he  progress ive  mono-  
cyt ic  i n f i l t r a t ion  wh ich  leads to  t h e  re jec t ion  of t h e  g ra f t  x4. 

As to t he  n a t u r e  of t he  p a r a l y z i n g  a g e n t  p roduced  b y  
t u m o n r ,  i t  is conce ivab le  t h a t  i t  is an  e n z y m e  which  
i nac t i va t e s  p ro s t ag l and in .  T he  p r o s t a g l a n d i n s  are ub iqu i -  
tous  t i ssue  h o r m o n e s  wh ich  p a r t i c i p a t e  ill i n f l a m m a t o r y  15 
a n d  allergic ~6 react ions ,  p r o m o t e  t h e  d iapedes is  ~ and  
m i g r a t i o n  is of leucocytes  and  e n h a n c e  t h e  cell m e d i a t e d  
i m m u n e  response  ~9. 

The  i n a c t i v a t i o n  of p r o s t a g l a n d i n  b y  t u r n o u t  would  
a c c o u n t  for t h e  (cell med ia t ed )  immuno log i ca l  un -  
respons iveness  in  t h e  t u r n o u t  bea r i ng  h o s t  ~~ 

Zusammen/assung. E x p e r i m e n t e l l e r  Nachweis ,  dass  
fo r t sch re i t endes  T u m o r w a c h s t u m  n i c h t  S e r u m f a k t o r e n  

(Ant ik6rpern)  zuzuschre iben  ist, sonde rn  o f fenbar  ge- 
schwuls t e igenen  S u b s t a n z e n  m i t  L o k o m o t i o n s h e m m u n g  
der  Leukozy ten .  
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Skeletal  Musc le  and T u m o u r  Metas tas i s  

Muscle can  unde rgo  s a r c o m a t o u s  changes .  I t  is an  
immuno log i ca l l y  p r iv i leged  t i ssue  wh ich  can  accep t  
m a l i g n a n t  a n d  n o n - m a l i g n a n t  h o m o g r a f t s  1. There  are  no  
m e c h a n i c a l  fac tors  to  i m p a i r  t he  h a e m a t o g e n o u s  dissem- 
i n a t i o n  of t n m o u r  embol i  in to  ske le ta l  musc le  2. 

I t  wou ld  the re fore  a p p e a r  t h a t  n e i t h e r  t h e  'soil '3 no r  
t he  ' h a e m o d y n a m i c '  ~ h y p o t h e s e s  could offer a n  a d e q u a t e  
e x p l a n a t i o n  for  t h e  p a u c i t y  of b lood b o r n e  m e t a s t a s e s  in  
v o l u n t a r y  muscle.  I n  t he  p r e s en t  c o m m u n i c a t i o n  a t h i r d  
h y p o t h e s i s  to  a c c o u n t  for  t h i s  p h e n o m e n o n ,  is p u t  forward .  

Materials and methods. A ni m a l s  a n d  t u r n o u t s  were used 
as in  t he  p rev ious  c o m m u n i c a t i o n .  

Preparation and administration o[ tumour suspension. 
1 v o l u m e  of t u m o u r  was  su spended  in 2 vo l um es  of sa l ine  
a n d  homogen i zed  in a M S E  h o m o g e n i z e r  a t  10,000 r p m  
for 90 sec. 4 g roups  of 10 r a t s  rece ived  a n  in fus ion  of 
0.3 ml  of t u m o u r  suspens ion :  g roup  A in to  t he  left  
f emora l  a r te ry ,  g roup  B in to  t h e  left  t h i g h  muscles,  
g roups  C a n d  D in to  s u b c u t a n e o u s  a n d  i n t r a d e r m a l  s i tes  
respect ively .  

Method o/immunization. A m o u n t s  of 0.5 m l  of t u m o u r  
suspens ion  were in jec ted  in to  t h e  r i g h t  f lank.  Af te r  10-12 
days,  w h e n  t he  t u m o u r  h a d  r eached  a d i a m e t e r  of approx i -  
m a t e l y  15 ram,  i t  was  excised. The  a n i m a l  was cha l lenged  
w i t h  0.4 ml  of i n t r a d e r m a l  t u m o u r  3 weeks a f te r  ex t i rpa -  
t i on  of t h e  i m m u n i z i n g  growth .  A n i m a l s  w h i c h  re j ec ted  
t he  cha l l eng ing  t u m o u r  were cons idered  to  be  i m m u n e  
and  were used for t h e  second p a r t  of these  expe r imen t s .  

Histological methods. Skin  biopsies  t a k e n  a t  var ious  
in t e rva l s  a f t e r  t u m o u r  cha l lenge  a n d  muscle  biopsies,  
t a k e n  a t  day  2, 7 a n d  10 a f t e r  i .m. t u m o u r  i nocu l a t i on  
in to  i m m u n i z e d  and  n o n - i m m u n i z e d  animals ,  were f ixed in  
formol  sal ine a n d  s t a ined  w i t h  m e t h y l  g reen-pyron in .  

Results. T u r n o u t  t ook  in 8 ou t  of 10 an ima l s  of group A. 
This  i n t r a a r t e r i a l  infus ion  gave  rise to  a diffuse t u m o u r  
g r o w t h  in the  whole  lower l imb.  The  i.m. inoculum,  wh ich  
t ook  in all recipients ,  was conf ined  to i musc le  g roup  only. 
Cu taneous  g ra f t s  also t o o k  in all  an ima l s  a n d  grew in to  
round ,  u l ce ra t ing  nodes.  S imi la r  expe r imen t s ,  r epea t ed  
w i t h  i m m u n e  rec ip ien ts  resu l ted  in t u m o u r  re jec t ion  in all  
ins tances .  However ,  t h e  re jec t ion  m e c h a n i s m  va r i ed  in 
each  group.  

I n t r a d e r m a l  a n d  s.c. t u r n o u t  caused  a local ized indura -  
t i o n ' o f  no  more  t h a n  10 m m  in  d i a m e t e r  wh ich  subs ided  
a f te r  4 -6  days.  His to log ica l ly  t he re  was an  a c c u m u l a t i o n  
of leucocytes ,  i nc lud ing  i m m u n o b l a s t s ,  in  t h e  affected 
area.  I n t r a a r t e r i a l  in fus ion  d id  no t  cause pa lpab le  
t h i c k e n i n g  t h o u g h  t he  l i m b  a p p e a r e d  to be  t e n d e r  for 
severa l  days  a f te r  the  infusion.  
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