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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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I n t r a m u s c u l a r  t u m o u r  chal lenge gave  rise to  a v io len t  
reac t ion  in  t he  th igh .  The  l imb  b e c a m e  w a r m  a n d  swelled 
to 2-3 • i ts  or ig inal  c i rcumference.  His to logica l ly  t he re  
was a mass ive  in f i l t r a t ion  of l y m p h o i d  ceils, pa r t i cu l a r ly  
of i m m u n o b l a s t s  (Figure).  Th i s  r eac t ion  l as ted  a b o u t  14 
days.  

Discussion. There  is no  cor re la t ion  b e t w e e n  t he  n u m b e r  
of c i rcu la t ing  t u r n o u t  cells a n d  t he  d e v e l o p m e n t  of m e t a -  
s tasesK T h o u g h  t he  fa te  of t h e  t u m o u r  cells wh ich  fail  to  
i m p l a n t  is no t  k n o w n  for cer ta in ,  i t  is r easonab le  to  
assume t h a t  t h e y  are des t royed  e i the r  in  t he  vascu la r  t ree  
or in  t h e  t issues.  I n  t h e  l a t t e r  ins tance ,  such  d e s t r u c t i o n  
would  occur  as a resu l t  of a c o n c o m i t a n t  i m m u n e  r eac t ion  

man i fes t ing  i tself  in t issues capab le  of s t rong  a n a m n e s t i c  
react ions .  

As h a s  been  shown  in  t h e  p rev ious  e x p e r i m e n t s  - 
muscle  p roduces  a s t rong  i m m u n e  response.  I t  is p r o b a b l e  
t h a t  t u m o u r  embol i  are des t royed  as soon as t h e y  ex t ra -  
v a s a t e  f rom t h e  muscle  capi l lar ies  to  elicit  a (subclinical) 
h y p e r s e n s i t i v i t y  reac t ion .  

Tissues w h i c h  show l i t t l e  or no  allergic response  are 
f r e q u e n t l y  t h e  si te  of s econda ry  t u r n o u t  sp read  e.g. bone  
or liver.  Lung ,  wh ich  is capab le  of al lergic react ions ,  can  
des t roy  large n u m b e r s  of t u r n o u t  ceils since all h a e m a t o -  
genous  t u m o u r  embo]i  pass  t h r o u g h  th i s  o rgan  w i t h o u t  
necessar i ly  se t t ing  up  m e t a s t a t i c  g r o w t h  ~. However ,  in t h e  
course of m a l i g n a n t  disease, a p o i n t  is r eached  where  t he  
capac i ty  to  m o u n t  an  allergic response  wanes  (see p rev ious  
c o m m u n i c a t i o n )  an d  w h e n  p u l m o n a r y  t i ssue  can  no 
longer  t r a p  an d  i n a c t i v a t e  large n u m b e r s  of t u m o u r  ceils. 

S imi la r  obse rva t ions  h a v e  been  m a d e  w i t h  regard  to  
o the r  diseases. Me ta s t a t i c  tubercu los i s  c an  sp read  to 
bone  e.g. spine  b u t  will n o t  affect  sp ina l  muscle.  I nc iden t -  
ally, t h i s  f ind ing  would  also rule  ou t  c i r cu la to ry  fac tors  to  
a c c o u n t  for th i s  se lect iv i ty .  Syphi l i s  involves  p rac t i ca l ly  
all t i ssues  excep t  skele ta l  muscle.  Viruses  a t t a c k  lung,  
l iver,  ne rvous  t issue,  skin,  etc. b u t  v e r y  r a r e ly  v o l u n t a r y  
muscle  t h o u g h  m y a l g i a  is a f r e q u e n t  a c c o m p a n i m e n t  of 
v i ra l  disease. 

I t  appea r s  t h a t  the re  is a n  inverse  r e l a t ionsh ip  b e t w een  
t h e  capac i t y  of a n y  one t i ssue  to  m o u n t  a n  allergic 
response  a n d  i t s  readiness  to  accep t  t u r n o u t  metas tases .  
Muscle shows l i t t l e  p r i m a r y  h o m o g r a f t  response  b u t  a 
ve ry  m a r k e d  a n a m n e s t i c  reac t ion .  Th i s  m a y  acco u n t  for 
i ts  accep tance  of a p r i m a r y  gra f t  a n d  for i ts  effect ive 
re jec t ion  of s econda ry  t u m o u r .  

Zusammen/assung. Die  Ursache  der  Se l t enhe i t  h g m a t o -  
gener  T u m o r m e t a s t a s e n  im Muskelgewebe  wurde  u n t e r -  
such t  u n d  festgestel l t ,  dass  weder  <~ B o d e n b e s c h a f f e n h e i t  ~> 
noch  <~h/imodynamische Faktoren~> auf  die Metas ta t i s i e -  
r u n g  Einf luss  haben ,  sonde rn  dass  ledigl ich die F~ihigkeit 
des Muskelgewebes  zu besonders  i n t e n s i v e r  a l lergischer  
R e a k t i o n  daffir  v e r a n t w o r t l i c h  ist. 
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Leg muscle of immune rat, 2 days alter tumour inoculation. The 
muscle is heavily infiltrated with lymphoid cells, particularly im- 
munoblasts which stain dark red with pyronin and appear black on 
this photograph. Methyl green-pyronin, • 310. 
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Differential Response of Bone Marrow and Extramedullary Adipose Cells to Starvation 

I n  man,  as in  some o t h e r  m a m m a l i a n  species, m u c h  of 
the  b o n y  cavi t ies  are filled w i t h  adipose  t i ssue  ( f a t ty  
marrow) .  Hemopo ie t i c  m a r r o w  (red mar row)  also con ta ins  
a va r i ab l e  n u m b e r  of f a t  cells 1. S imi lar i t ies  in l ip id  chem-  
ical compos i t ion  ha s  led to t he  a s s u m p t i o n  t h a t  t h e  fa t  
con t a ined  w i t h i n  bone  is a t yp i ca l  wh i t e  adipose  t i ssue  
such  as t h a t  found  in e x t r a m e d u l l a r y  sites~,K Th i s  
a s s u m p t i o n  m a y  no t  be  t rue .  To t e s t  t he  h y p o t h e s i s  t h a t  
t he  m e d u l l a r y  adipose  t i ssue  m a y  differ  in i ts  me tabo l i c  
cont ro l  f rom e x t r a m e d u l l a r y  wh i t e  ad ipose  t issue,  an  
e x p e r i m e n t  was u n d e r t a k e n  in r a b b i t s  to  d e t e r m i n e  t h e  

s t r u c t u r a l  changes  in  m e d u l l a r y  an d  e x t r a m e d u l l a r y  
adipose  cells in  response  to  s t a rva t ion .  The  s t r u c t u r a l  
changes  associa ted  w i t h  l ipid mob i l i za t i on  f rom ex t ra -  
m e d u l l a r y  wh i t e  ad ipose  t i ssues  are well recognized ~-6. 

Materials and methods. New Zea land  wh i t e  r a b b i t s  
(2.5-3 kg) were m a i n t a i n e d  ill s epa ra t e  cages u n d e r  
n o r m a l  l a b o r a t o r y  cond i t ions  ( a m b i e n t  t e m p e r a t u r e  
25 ~ T ap  w a t e r  was  al lowed ad  l i b i t u m  b u t  all  food was 
wi thhe ld .  Af te r  10 days  s t a r v a t i o n  t he re  was all ave rage  
w e i g h t  loss of 2 2 0 ,  The  an i ma l s  b e c a m e  i r r i t ab le  and  
hype r reac t ive .  Tissue f rom t h e  e p i d i d y m a l  f a t  p a d  and  


