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I n  l igh t  of r ecen t  ev idence  f rom severa l  labora tor ies ,  
two h y p o t h e s e s  h a v e  evo lved  concern ing  t he  possible  
func t ion  of t h e  Type  I cells of t he  ca ro t id  and  aor t ic  
bodies.  One of these  hypo theses ,  p roposed  b y  OSBORNE 
a n d  BUTLER 11, s t a t e s  t h a t  t he  Type  I cell is t he  chemo-  
sensor.  T h e y  propose  t h a t  a f fe ren t  n e r v e  f ibers  are spon-  
t a n e o u s l y  act ive ,  b u t  u n d e r  n o r m a l  cond i t ions  t h e  fre- 
q u e n c y  of t he i r  d i scharge  is ton ica l ly  supressed  b y  t r a n s -  
m i t t e r  release f rom t h e  Type  I cell. However ,  d u r i n g  
hypox ia ,  th i s  i n h i b i t i o n  b y  t h e  g lomus  cell is r educed  b y  
a f f e r e n t  f ibers  synaps ing  on  t he  Type  I cell, t h e r e b y  de- 
creas ing i ts  secre t ion and  p e r m i t t i n g  a n  increased  dis- 
cha rge  f r equency  of t h e  a f fe ren t  fibers.  The  o the r  hypo-  
thesis ,  p roposed  b y  McDoNALD a n d  MITCHELL 1~ s t a t e s  
t h a t  t he  Type  I cells are n o t  t h e  ac tua l  receptors .  The  
Type  I cell, accord ing  to  th i s  hypo thes i s ,  ha s  a func t ion  
s imi lar  to  an  in t e rneu ron - l ike  cell wh ich  secrets  an  amine ,  
p r o b a b l y  dopamine ,  t h a t  m o d u l a t e s  sensory  n e r v e  end-  
ings. The  a f fe ren t  n e r v e  end ings  are t h o u g h t  to  be  t h e  
chemorecep to r s  while  t he  T y p e  I cells, t h r o u g h  rec iprocal  
synapses ,  m o d u l a t e  a f f e r en t  end ings  fo rming  an  i n h i b i t o r y  
f eedback  loop. Indeed ,  t he  Type  I cells of t he  aor t ic  an d  
ca ro t id  bodies  h a v e  m a n y  morpho log ica l  cha rac te r i s t i c s  
in  c o m m o n  w i t h  i n t e rneu ron - l ike  cells 12, la 

I n  a d d i t i o n  to  t h e  k n o w n  c h e m o r e c e p t o r  func t ion  of 
t h e  aor t ic  a n d  ca ro t id  bodies,  t hese  g lomera  m a y  also be  
endocr ine  organs.  S t r ik ing  morpho log ica l  a n d  c y t o c h e m -  
ical s imi lar i t ies  ex is t  b e t w e e n  t h e  Type  I cells an d  poly-  
pep t ide  h o r m o n e - p r o d u c i n g  ceils of t h e  A P U D  (amine 
p recursor  u p t a k e  a n d  deca rboxy la se  ) series of endocr ine  
cells 4,14, is. U l t i m a t e l y ,  t h e  Type  I cell m a y  be  shown  to  
possess mul t ip le  funct ions .  The  he te rogeneous  d i s t r ibu -  
t ion  of vesicle profi le  d i a m e t e r s  obse rved  in th i s  s t u d y  
m a y  ind ica te  t h e  s torage  of d i f fe ren t  b iogenic  amines ,  
d i f fe ren t  secre t ion  or m a t u r a t i o n  s t a t e s  w i t h i n  t h e  g lomus  
a n d / o r  a mu l t i p l i c i t y  of physiologic  func t ions  for t he  
Type  I cells, p e r h a p s  as chemorecep to r s  an d  endocr ine  
cells. 
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Summary. E x p e r i m e n t a l  p roof  t h a t  t u m o u r  vessels are pe rmeab le  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 l ement s  viz. leucocytes .  The  cause  of th i s  i m p e r m e a b i l i t y  is be l ieved to  be  the  depos i t ion  of i m m u n o s u p p r e s s i v e  
a l p h a  g lobul in  on t he  walls  of t u m o u r  vessels. Th i s  concep t  is of re levance  in o rgan  t r a n s p l a n t a t i o n  an d  cancer  im-  
m u n o t h e r a p y .  

Vascu la r  d a m a g e  a n d  l y m p h o c y t i c  in f i l t r a t ion  are  t h e  
even t s  which  lead to t h e  re jec t ion  of o rgan  a l lograf ts  1. 
These  reac t ions  do n o t  occur  ill t u m o u r  t r a n s p l a n t s .  Tu-  
m o u r  vessels are h o s t ' s  and  the re fore  immunolog ica l ly  
i n e r t  2. L y m p h o c y t i c  i n f i l t r a t ion  in a n d  a r o u n d  t u m o u r  
is s can t  a, 4. 

Au to loguous  l y m p h o c y t e s  kill  t u r n o u t  t a r g e t  cells in  
v i t ro  b u t  genera l ly  fail to  i n v a d e  and  to  kill  such  t u m o u r s  
in  v ivo  6. A t u m o u r - b e a r i n g  a n i m a l  can  m o u n t  a foreign 
b o d y  r eac t ion  in i ts n o r m a l  b u t  no t  in  i t s  t u m o r o u s  tis-  

sue 6. - I t  would  appear ,  therefore ,  t h a t  l y m p h o c y t e s  are 
u n a b l e  to  t r a v e r s e  t h e  wal l  of t u m o u r  vessels. - T h e  pur -  
pose of t h e  p r e s e n t  i nves t i ga t i on  is to  s t u d y  t h e  pro-  
per t ies  of t u m o u r  vessels w i t h  special  reference to  t he i r  
cel lular  pe rmeab i l i t y .  

Materials and methods. W h i t e  W i s t a r  o u t b r e d  rats ,  
young  females  of 160-180 g a n d  female  weanl ings  of 
80-100 g, were o b t a i n e d  f rom t h e  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.  - T h e  t u m o u r ,  
or ig inal ly  a s p o n t a n e u s  g l ioma o b t a i n e d  f rom t h e  Weiz-  

Fig. 1. Ovary 10 days after s.c. implantation. Dense lymphocytic Fig. 3. Autologous ovary of ovarian graft recipient (Figures 1 and 2). 
infiltration and loss of structure. HE • 60. Immature ovary. HE • 60. 
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Fig. 4. Vaginal smear of weanling female rat with immature ovary, 
10 days after s.c. and i.t. ovarian grafts (Figures 1 3). Estrus smear. 
Papanicolaou stain • 350. 

m a n  I n s t i t u t e  of Science, R e h o v o t h ,  was  m a i n t a i n e d  by  
serial  passage .  T u m o u r  su spens ions  were p repa red  by  
m i n c i n g  1 v o l u m e  of t u m o u r  wi th  1 v o l u m e  of saline.  
A m o u n t s  of 0.3 ml  of th i s  s u s p e n s i o n  were in jec ted  sub-  
c u t a n e o u s l y  (s.c.) into  wean l ing  ra ts .  Ave rage  su rv iva l  
was be tween  2 and  3 weeks.  

Ovar ies  were r e m o v e d  f rom y o u n g  a d u l t  f emales  a n d  
g ra f t ed  u n d e r  the  sk in  or into a 7 -10-day-o ld  t u m o u r  of a 
wean l ing  rat .  These  ovar ies  were r e m o v e d  6-12 d a y s  
a f te r  g r a f t i n g  and  e i ther  r eg ra f t ed  s.c. in to  a second se t  of 
wean l ing  r a t s  or p repa red  for h is tological  e x a m i n a t i o n .  
The  l a t t e r  ovar ies  were f ixed in formol  sal ine and  s t a ined  
w i th  h a e m a t o x y l i n  eosin. Vag ina l  s m e a r s  were p r epa re d  
by  P a p a n i c o l a o u ' s  m e t h o d .  

Results .  Of 10 s.c.  ovaries ,  1 was  i n t a c t  af ter  4 days ,  
9 h a d  become necrot ic  w i th in  6-10 d a y s  a f te r  g ra f t i ng  
(Figure 1). E l even  of 20 i n t r a t u m o r a l  (i.t.) g ra f t s  could 
not  be re t r ieved  as the  cen t re  of the  t u m o u r  had  become 
cyst ic  or caseous.  9 ovar ies  were r e m o v e d  f rom the  cen t re  
of solid t u m o u r s .  These  appea red  to be morpho log ica l ly  
and  fu n c t i o n a l l y  i n t a c t  6 12 d a y s  a f te r  i. t. i m p l a n t a t i o n .  
His to logica l ly  the  ovar ies  p r e sen t ed  a pe r fec t ly  n o r m a l  

a rch i tec ture .  T h e  blood vessels  were filled w i t h  red and  
whi te  blood corpuscles ,  b u t  the re  was  no m a r g i n a t i o n  of 
leucocytes ,  no endo the l i a l  d a m a g e ,  no d iapedes is  a n d  no 
whi te  cell in f i l t r a t ion  in a nd  a r o u n d  the  i . t .  graf t .  The  
g ra f t  was  n o t  i n v a d e d  b y  t u m o u r  cells nor  was  the re  
h a e m a t o g e n o u s  d i s s e m i n a t i o n  of t u m o u r  w i th in  t he  g ra f t  
(Figure  2). 

3 a n i m a l s  received s i m u l t a n e o u s  s .c.  a n d  i . t .  o v a r i a n  
g ra f t s  f rom t h e  s a m e  donor.  T h e  i . t .  g r a f t s  were r e t a ined  
b u t  the  s. c. i m p l a n t s  were re jec ted  (Figures  1 a nd  2). The  
func t i ona l  i n t e g r i t y  of t he  ovar ies  w a s  ev idenced  b y  t he  
a p p e a r a n c e  of typ ica l  e s t rus  s m e a r s  in wean l ings  whose  
own ovar ies  were  still  i m m a t u r e  (Figures  3 a n d  4). 
Ovar ies  wh ich  h a d  su rv ive d  for 10 da ys  in an  i . t .  si te 
were re jec ted  w h e n  gra f ted  u n d e r  t he  sk in  of a s e c o n d a r y  
host .  

Discuss ion .  The  foregoing resu l t s  show t h a t  l y m p h o i d  
cells de s t roy  s.c.  a l lograf ts  w i th in  6-10 days .  T h e y  are, 
however ,  una b l e  to  line, d a m a g e  or t r a n s m i g r a t e  a t u m o u r  
vesse l  a nd  so to a t t a c k  a s imi la r  a l lograf t  a t  an  i . t .  si te 
of the  s a m e  recipient .  H o r m o n e s  p roduc e d  by  i . t .  g r a f t s  
are abso rbed  a nd  exe r t  the i r  effect  on the  s e c o n d a r y  
sexua l  o rgans  of t he  host .  I t  is conc luded  t h a t  t u m o u r  
vessels  are p e r m e a b l e  to h u m o r a l  a ge n t s  i.e. ho rmones ,  
b u t  i m p e r m e a b l e  to ceils, viz. l eucocytes .  W e  wish to p u t  
fo rward  the  fol lowing h y p o t h e s i s  to a c c o u n t  for th is  
p h e n o m e n o n  : 

T u m o u r  p roduc e s  an  i m m u n o s u p p r e s s i v e  a lpha  glob- 
ulinT. Th i s  pep t ide  ha s  a ne ga t i ve  c h e m o t a c t i c  effect  on 
leucocytes  8 a nd  pa ra ly se s  the  m i g r a t i o n  of mac ro -  
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Fig. 2. Ovary 10 days after it 
implantation. Same recipient 
as for ovary ill Figure 1. Nor- 
mal architecture. HE • 60. 
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phages  9. I t  is r e l a t ed  to t he  s m o o t h  muscle  a n t i b o d y  
w h i c h  appea r s  in  m a l i g n a n t  disease ~0. T he  i m m u n o s u p -  
press ive  g lobul in  p roduced  b y  t u m o u r  is a b s o r b e d  v ia  
t i le t u m o u r  capi l lar ies  in to  t h e  t u m o u r  vascu la tu re .  I t  
b inds  to  t h e  s m o o t h  muscle  f ibres  in  i t s  p a t h ,  i.e. to  t he  
muscle  f ibres  of t he  pos t -cap i l l a ry  venules .  T h u s  t u m o u r  
vessels, or g ra f t  vessels t h a t  h a v e  fo rmed  anas tomoses  
w i t h  t u m o u r  vascu l a tu re ,  b e c o m e  coa t ed  w i t h  'mac ro -  
phage  repe l len t '  globulin.  T he  presence  of t h i s  pep t i de  in 
the  vessel  wal l  ef fect ively  b locks  diapedesis .  

I n  t he  case of widespread  t u m o u r ,  t he re  are  large 
a m o u n t s  of a l p h a  globul in  in  t he  c i rcu la t ion  ~. These  
b i n d  to  vessel  walls  o the r  t h a n  t u m o u r  walls.  Se rum 
globul ins  also coa t  c i rcu la t ing  m o n o c y t e s  and  a b r o g a t e  
t he i r  c y t o t o x i c i t y  ~. 

H e n c e  t he  non-specif ic  general ized a n e r g y  i n  p a t i e n t s  
w i t h  a d v a n c e d  cancer  ~3. H e n c e  also t h e  reversa l  of such  
a n e r g y  a f te r  e x t i r p a t i o n  of t u m o u r  ~4, a f te r  w as h ing  of 
leucocytes  ~ or a f te r  infus ion  of s t r ep tok inase  ~6 - a n  en- 
zyme  wh ich  specif ical ly c leaves  a l p h a  g lobul in  17. 

R e - i m p l a n t a t i o n  of a n  i . t .  o v a r y  in to  a n o n - m a l i g n a n t  
e n v i r o n m e n t  res tores  i ts  v u l n e r a b i l i t y  to  i m m u n e  a t t a c k  
as t h e  a l p h a  globul in  r equ i red  to  coa t  t he  vessel  wal l  is 
no  longer  avai lable .  This  concep t  suggests  a new a p p r o a c h  
to  p rob i ems  of o rgan  t r a n s p l a n t a t i o n  or cance r  i m m u n o -  
t h e r a p y .  

Organ  t r a n s p l a n t a t i o n :  Pe r fus ion  of t h e  donor  o rgan  
w i t h  i m m u n o s u p p r e s s i v e  mac rog lobu l in  before  a n d  a f te r  
g ra f t ing  i s  

Cancer  i m m u n o t h e r a p y :  R e m o v a l  of a lphag lobu l in  
f rom t h e  vessel  wal l  a n d  f rom the  b lood  s t r e a m  b y  the  
fol lowing m e a n s :  a) E r a d i c a t i o n  of t h e  source of macro-  
globul in ,  fie. e x t i r p a t i o n  of accessible t u m o u r l l ;  b) Pre-  
v e n t i o n  of n e o f o r m a t i o n  of th i s  pep t i de  b y  specific in- 
h ib i to r s  19 and  c) Diges t ion  of g lobul ins  a l r eady  fo rmed  16. 

I t  is p e r h a p s  on ly  t h e n  t h a t  c o n v e n t i o n a l  i m m u n o -  
t h e r a p y  can  b e c o m e  ful ly effective.  
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Ultrastructural  s tudy of vanadocytes  in Asc id ia  ma laca  1 
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Summary. The  u l t r a s t r u c t u r a l  aspects  of v a n a d o c y t e s ,  found  in t h e  c i rcu la t ing  b lood  of Ascidia  malaca ,  were s tud ied  
in fo rmal ine- f ixed  mater ia l .  Tile . results  ind ica te  t h a t  t he  d iverse  morpho log ica l  aspec ts  of ' v a n a d o p h o r e s '  r epor t ed  
here,  are p r o b a b l y  concerned  w i t h  d i f fe ren t  me tabo l i c  s tages  of v a n a d i n e .  

Il l  t h e  b lood  of tun ica tes ,  v a n a d i u m  is found  in ce r t a in  
p a r t i c u l a r l y  acidic cells, cal led v a n a d o c y t e s  ~. F ine  s t ruc-  
t u r a l  s t u d y  of such  cells in  Ciona in tes t ina l i s  revea led  t he  
presence  of c e r t a i n  cy top l a smic  areas  w i t h  special  elec- 
t r o n  a b s o r b a n c e  f acu l ty  a. Th i s  t y p e  of abso rbance ,  ob-  
s e r v e d  also in Pha l lu s i a  m a m m i l l a t a ,  is f ound  in b o t h  
osmium-f ixed  a n d  fo rmal in - f ixed  m a t e r i a l L  On t he  basis  
of such  obse rva t ions ,  i t  was  sugges ted  t h a t  t h i s  pa r t i c -  
u l a r  t y p e  of e lec t ron  a b s o r b a n c e  in, some cy top la smic  
areas  is due  to  t h e  a c c u m u l a t i o n  of v a n a d i u m .  These  
a reas  h a v e  b e e n  t e r m e d  ' V a n a d o p h o r e s ' .  I n  t he  p r e s e n t  
work  Ascidia  m a l a c a  v a n a d o c y t e s  were  sub j ec t ed  to  a n  
u l t r a s t r u c t u r a l  s t u d y  to o b t a i n  a b e t t e r  u n d e r s t a n d i n g  of 
c e r t a i n  m o r p h o f u n c t i o n a l  aspec ts  of t h e  ' v a n a d i u m -  
fil led'  cy top l a smic  areas.  
The  b lood  of Ascid ia  malaca ,  col lected t h r o u g h  a punc -  
t u r e  in  t he  hea r t ,  was  cen t r i fuged  a t  800 • g for 10 mill. 
The  sed imen t ,  c o n t a i n i n g  cells, was  f ixed in 10% n e u t r a l  
fo rmal ine  p r e p a r e d  in f i l tered sea  wate r .  Th i s  t y p e  of 
f i xa t ion  was  p re fe r red  to  t h a t  in  OsO 4, s i n c e ; t h i s  is 
r educed  in t h e  cells c o n t a i n i n g  h e m o v a n a d i n e  ( t r i va l en t  
v a n a d i u m )  r ende r ing  t he  v a n a d 0 p h o r e s  h igh ly  e lec t ron-  
dense.  Osmium-f ixed  m a t e r i a l  is, f u r t he r m or e ,  n o t  sui t -  
able,  because  OsO,  increases  t h e  cons i s t ency  of v a n a -  

dophores  a n d  t h u s  h inde r s  in t he  p e n e t r a t i o n  of resin. 
T h e  b lood cell pellets ,  o b t a i n e d  as a b o v e  a n d  f ixed in 
n e u t r a l  formal ine ,  were d e h y d r a t e d  a n d  inc luded  ill E p o n  
accord ing  to t h e  m e t h o d  of L u f t  ~. Sect ions,  o b t a i n e d  on 
L. K.  B. U l t r o t o m e  I I I ,  were  s t a ined  w i t h  lead c i t r a t e  a n d  
u ran i l  ace t a t e  a n d  t h e n  s tud ied  a t  t h e  e lec t ron  microscope 
Ph i l ips  E M  200. 
The  v a n a d o c y t e s  of Ascid ia  m a l a c a  (4-6 ~m in d iameter ) ,  
s t a i ned  as above ,  c o n t a i n  h igh ly  e lec t ron  dense  cyto-  
p la smic  inc lus ions  of 1.5 ~m, a r o u n d  t he  nuc leus  (fig- 
ure  1). S imi la r  e lec t ron  dense  cy top l a smic  areas  can  be 
obse rved  also in u n s t a i n e d  sections,  a l t h o u g h  less in tense  
t h a n  those  of s t a i ned  p r e p a r a t i o n s  (figure 2). On t h e  basis  
of these  o b s e r v a t i o n s  t h e  e lec t ron-dense  cy top la smic  
areas  in t he  b lood  cells of Ascidia  m a l a c a  can  be  con- 
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