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In  accordance  w i t h  t he  f indings  of D a h l s t r 6 m  3, the  l igated 
p r o x i m a l  s t u m p  of the  s aphenous  ne rve  revea led  an  ac- 
c u m u l a t i o n  of t he  n o r a d r e n a l i n e  t r a n s m i t t e r  a ccompan i ed  
b y  t he  t h i c k e n i n g  of t he  ne rve  f ibres and  b y  f luorescence 
(see f igure 1), t he  i n t e n s i t y  of which  d e p e n d e d  on t he  t ime  
of l igat ion.  Besides  w e a k  b a c k g r o u n d  f luorescence,  no 
a c c u m u l a t i o n  of specific f luorescent  ma te r i a l  appea red  in 
t he  c o n t r a l a t e r a l  n o r m a l  s aphenous  nerve .  The  l iga ted  
a r te r ies  revea led  the  f luorescen t  s y m p a t h e t i c  g round-  
p lexus  d i s t r i b u t e d  in t he  deep a d v e n t i t i a  be tween  the  
elast ic  lamellae.  Severa l  f ibres  r u n n i n g  be tween  the  

muscle  cells of t h e  superf ic ia l  med ia  were found  as well 5, ~. 
A n o r m a l  shape  an d  a n o r m a l  degree of t h e  i n t e n s i t y  of 
f luorescence cha rac t e r i zed  the  t e r m i n a l  g round-p lexus ,  as 
vis ible  in f igure 2. No differences could be de t ec t ed  be- 
tween  t h e  l iga ted  a n d  t h e  n o r m a l  c o n t r a l a t e r a l  a r t e ry .  
I n  consequence ,  the  m e c h a n i s m  of t h e  var icos i t ies  per-  
fo rming  t h e  release, up t ake ,  s torage,  syn thes i s  an d  de- 
g r a d a t i o n  of n o r a d r e n a l i n e  4 revea ls  a sys t em wh ich  s ta-  
bil izes the  i n t r a n e u r o n a l  level  of no rad rena l ine .  This  
s t ab i l i za t ion  is pe r fec t  a n d  c a n n o t  even  be des t royed  b y  
long- las t ing  l igat ion.  
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Summary. E x p e r i m e n t a l  d e m o n s t r a t i o n  t h a t  vessels d ra in ing  large t u m o u r s  are i m p e r m e a b l e  to  cel lular  e lements .  Thus  
t he  p u l m o n a r y  vessels of an ima l s  bea r ing  large, p r i m a r y  (o ther  t h a n  g a s t r o - i n t e s t i n a l ) c a n c e r s  c an  become i m p e r m e a b l e  
to  t u m o u r  embol i .  This  imperv iousness  p r e v e n t s  the  e s t a b l i s h m e n t  of secondar ies  in t h e  lung  a n d  p romote s  t h e  t r ans -  
p u l m o n a r y  passage  of t u m o r  cells. This  p h e n o m e n o n  m a y  acco u n t  for t h e  d e v e l o p m e n t  of pa radox ica l  metas tases .  

T u m o u r  vessels h a v e  been  shown to be p e r m e a b l e  to  
h u m o r a l  agen t s  b u t  i m p e r m e a b l e  to  cel lular  e lements .  
Th i s  se lect ive  p e r m e a b i l i t y  has  been  a t t r i b u t e d  to the  
presence  of t umour -a s soc i a t ed ,  m a c r o p h a g e - r e p e l l e n t  
a lpha ,  2, mac rog lobu l in  on  the  i n t i m a  of t u m o u r  vessels 1. 
The  p r e s e n t  s t u d y  e x t e n d s  t h i s  o b s e r v a t i o n  and  shows 
t h a t ,  u n d e r  c e r t a i n  condi t ions ,  vessels d r a i n i n g  large 
t u m o u r s  are equa l ly  imperv ious  to  cel lular  e lements ,  
inc lud ing  t u m o u r  cells. 
Materials and methods. W h i t e  W i s t a r  o u t b r e d  ra t s  
weighing  180 g were o b t a i n e d  f rom the  H e b r e w  U n i v e r s i t y  
A n i m a l  Breed ing  S ta t ion ,  Je rusa lem.  2 t u m o u r  l ines 
were used. The  1st was  a s p o n t a n e o u s  g l ioma o b t a i n e d  
f rom the  W e i z m a n  I n s t i t u t e  of Science, R e h o v o t h ;  the  
2nd was an  induced  p ros t a t i c  t umour .  B o t h  were ma in -  
t a i n e d  b y  serial  passage.  T u m o u r  suspens ions  were pre-  
pa red  b y  minc ing  1 vol. for t u m o u r  in 1 vol. of sal ine 
and  pass ing  i t  t h r o u g h  a m e t a l  sieve. A m o u n t s  of 0.5 ml  

of th i s  suspens ion  were in jec ted  i.m. or i.p. Fo r  i.v. ad-  
min i s t r a t ion ,  a s t a n d a r d  suspens ion  was al lowed to  s t and  
for 10 mi n  a t  room t e m p e r a t u r e  for the  large f r a g m e n t s  
to  set t le  to  t h e  b o t t o m  of the  tube .  The  s u p e r n a t a n t  
was  a sp i r a t ed  v ia  a t u b e r c u l i n  needle  an d  in jec ted  in 
a m o u n t s  of 0.25 ml  in to  the  femora l  vein.  
T u m o u r s  were in jec ted  in to  the  t h i g h  muscles  a n d  the  
a n i m a l  cha l lenged 5 or 11 days  la te r  w i th  i.v. or i.v. 
an d  i.p. t u m o u r .  
The  a lpha ,  2, mac rog lobu l in  syn thes i s  i nh ib i t o r  chlor-  
amphen ico l  2 (Sy n t h o my ce t i l l e  Succ ina te  Abic,  R a m a t  
Gan)  was a d m i n i s t e r e d  in doses of 100 mg b y  i.m. in- 
j ec t ion  on  t h e  d a y  of a n d  on  t h e  d a y  fol lowing i.p. 
t u m o u r  inocula t ion .  Tissues  for his tological  e x a m i n a t i o n  
were f ixed in formol  sal ine an d  s t a ined  w i th  h a e m a t o x y l i n  
eosin. 
Results. The  t u m o u r s  infused in to  the  femora l  ve in  of 
an ima l s  w i th  a 5-day t h i g h  t u m o u r ,  t ook  an d  grew in 
the  lung  in the  same w ay  as i n  t h e  controls .  However ,  
i.v. t u m o u r  chal lenge of an i ma l s  ca r ry ing  a n  11-day 
t h i g h  t u m o u r  yie lded few, and  if any,  ve ry  small ,  lung  
t u m o u r s  (table).  A t  t h e  same t ime,  t he re  was no impai r -  
m e n t  of i.p. t u m o u r  g r o w t h  in t h e  e x p e r i m e n t a l  group.  
An  8-day i,p, t u m o u r  usua l ly  p r e sen t ed  as a l u m p  of no 
more  t h a n  1.0 g on  t h e  o m e n t u m  w i t h  an  occas ional  
smal l  nodule  on  t h e  mesen te ry .  I n  an ima l s  receiving 
ch lo ramphen ico l  s i mu l t an eo u s l y  w i t h  i.p. t u m o u r ,  the re  
was a special  p a t t e r n  of t u m o u r  g rowth .  T u m o u r  nodules ,  
all of equa l  size, a p p e a r e d  a long t h e  p a t h  of mesen te r i c  
v a s c u l a t u r e  (figure 1). His to logica l  e x a m i n a t i o n  of such 
a vessel  showed m a r g i n a t i o n  a n d  t r a n s m i g r a t i o n  of 
n u m e r o u s  t u m o u r  Cells across t h e  vessel  wal l  (figure 2). 
Discussion. The  absence  of p u l m o n a r y  depos i t s  in an ima l s  
w i th  large t h i g h  t u m o u r s  c a n n o t  be  a t t r i b u t e d  to a cell 
m e d i a t e d  i m m u n o d e s t r u c t i o n  of p u l m o n a r y  t u m o u r  
emboli ,  for the  fol lowing reasons  : La rge  t u m o u r s  abroga te ,  
r a t h e r  t h a n  enhance ,  cel lular  i m m u n i t y  ~. The re  is no 

Fig. 1. Abdomen 8 days after i.p. inoculation of tumour suspension 
and i.m. administration of ehloramphenicol. Tumour nodules of 
equal size distributed along mesenterie vascular channels. 
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Growth of secondary pulmonary or pulmonary and peritoneal tumour 
in animals carrying a ll-day primary thigh tumour. Control animals 
same only without thigh tumour 

Experimental Controls 
animals 
Perito- Lung Perito- 
neunl neum 

Lung 

Tumour line 
Glioma: turnout incidence 
Prostate: turnout incidence 
Weights of tumour bearing 
lungs (range in g) 
Average weight of tumour 
bearing lungs (g) 

9/10 2/20 1 0 / 1 0  18/20 
2110 10110 

1.4-1.6 1.9-10.5 

1.5i0.05 4.05-I=2.24" 

Weight of normal lung 1.1-1.6 g, average 1.13=t-0.13 of animal 
weighing approximately 180 g. * P < 0.001. 

l y m p h o c y t e  sens i t i sa t ion  wi th in  s t r ia ted  muscle 4. There  
was con t inued  tu rnou t  g rowth  in the  th igh  and  pe r i t oneum 
of animals  which  had  re jec ted  p u l m o n a r y  tumour .  
We therefore  suggest  t h a t  the  absence  of p u l m o n a r y  
deposi ts  in expe r imen ta l  animals  is due to the  imper-  
viousness of p u l m o n a r y  vasculature .  
As men t ioned  before, t u mo u r  vessels mani fes t  an alpha,  
2, macroglobul in  med ia t ed  imperviousness  to cellular 
e lements  1. I t  is therefore  reasonable  to assume tha t ,  in 
the  case of large turnouts ,  there  is suff ic ient  a lpha,  2, 
macroglobul in  in t he  t u m o u r  ef f luent  also to bind to  the  
vessels dra in ing  the  tumourS,% In the  p resen t  series of 
exper iments ,  i t  was the  p u l m o n a r y  vascula ture  which  
had thus  acquired imperviousness .  
The reverse was also found to hold true.  The adminis -  
t r a t ion  of an alpha,  2, macroglobul in  synthes is  inh ib i to r  
has  been shown to enhance  vascular  pe rmeab i l i t y  and  
to p romote  the  haema togenous  d isseminat ion  of tumour .  
According to Ba t son  ~, pa radoxica l  me tas tases  develop 
as a resul t  of t u m o u r  spread via the  ve r t eb ra l  sys t em 
of veins. This t h eo ry  recen t ly  come under  some cr i t ic ism s . 
The presen t  f indings offer an a l te rna t ive  in t e rp re t a t i on  
of th is  phenomenon .  They  show tha t ,  in the  absence  of 
lung metas tases ,  the  t r a n s p u l m o n a r y  passage of t u m o u r  
emboli  could accoun t  for the  emergence  of t u m o u r  
secondaries  in viscera and bone, e.g. the  d e v e l o p m e n t  of 
l iver and bone secondaries,  in cases of p r i ma ry  p ros ta t i c  
cancer.  

Fig. 2. Crossection of mesenteric vessel from above. Numerous 
tumour cell marginating and transmigrating the vascular wall. • 520. 
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Virus-like particles in the opossum submandibular gland 
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Summary. Numerous  inclusion bodies (virus-like particles) were observed in the  lumina  of the  intercel lular  canaliculi ,  
mucous  tubules  and in t ra lobular  duc ts  of the  opossum submand ibu la r  gland. The par t ic les  are spherical  in outl ine,  
show an electron dense core, and are su r rounded  by  a per iphera l  membrane .  

Inclusion bodies (virus-like particles) have  been  repor ted  
in a var ie ty  of tumors  f rom several  m a m m a l i a n  species, 
including man1-% and general ly  have  been  in t ranuc tear  
or in t r acy top lasmic  in location.  During a s tudy  of pos t -  
na ta l  deve lopmen t  v, we cons is ten t ly  observed numerous  
virus-l ike part icles  in the  lumina  of the  mucous  tubules  
and  in t ra lobular  duc ts  of t he  opossum submand ibu l a r  
gland. These par t ic les  were observed in adul t  animals  and  
in the  ma jo r i t y  of pos tna t a l  s tages examined.  The p resen t  
s tudy  descr ibed the  morpho logy  of the  virus-l ike par t ic les  
observed.  
Materials and methods, N o r t h  Amer ican  opossums (Didel- 
phis virginiana) were used in th is  s tudy.  The animals  were 
t r a p p e d  in centra l  Missouri and all appea red  hea l thy  and 
free of disease. The pos tna t a l  s tages were ob ta ined  f rom 

cap tured  wild animals  or f rom cap tured  animals  bred  in 
cap t iv i ty .  150 animals  were used in the  s tudy  and  were 
collected over  a 3 year  period.  The pouch young opossums 
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