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specific a reas  of i n f l a m m a t i o n  in t h e  lungs  wh ich  were 
cha rac t e r i zed  b y  t he  presence  of n o d u l a r  m o n o n u c l e a r  cell 
inf i l t ra tes .  Secondary  to  t h e  lungs,  o the r  i n f l a m m a t o r y  
obse rva t i ons  were vacu l a r  (lipidic) changes  assoc ia ted  
w i t h  smal l  areas  of necrosis  a n d  i n f l a m m a t i o n ,  and  smal l  
aggrega tes  of p o l y m o r p h o n u c l e a r  leucocytes  in  t he  l iver.  
F ina l ly ,  t he  bone  m a r r o w  was  acel lular  and,  occasionalIy,  
h y p e r p l a s t i c  l y m p h  nodes  were noted .  

I n  t h e  p r e s e n t  s tudy ,  t he  use of Ara-C p roduced  a va r i ed  
response  r ega rd ing  t he  3 aspec ts  of t he  a u t o i m m u n e  
response,  name ly ,  1. h u m o r a l  a n t i - b o d y  p r o d u c t i o n ;  
2. de layed  h y p e r s e n s i t i v i t y ;  and  3. i m m u n o p a t h o l o g i c a l  
lesions. The  d rug  a p p e a r e d  to cause a s l ight  depress ion  in 
t he  h u m o r a l  a n t i b o d y  response  to homologous  t h y r o i d  
an t i gen  b y  d a y  36 p o s t i m m u n i z a t i o n .  The  skin  t e s t  
response  i n d i c a t e d  a more  in t ense  de layed  h y p e r s e n s t i v e  
r e sponse  in t he  d r u g t r e a t e d ,  i m m u n i z e d  an ima l s  t h a n  in 
c o m p a r a b l e  controls .  Also, more  of the  gu inea  pigs t r e a t e d  
w i t h  Ara-C r e sponded  to  skin  tes t ing .  I n  th i s  regard,  one 
c a n n o t  rule  ou t  t he  poss ib i l i ty  t h a t  n o n - i m m u n e ,  in- 
f l a m m a t o r y  changes  h a d  inf luenced  t he  sk in  response.  
I m m u n o p a t h o l o g i c a l  lesions, t he  t h i r d  face t  of t he  au to -  
i m m u n e  response,  was less in f luenced  b y  t he  presence  of 
Ara-C;  never the less ,  fewer severe  lesions were obse rved  
in t he  d r u g - t r e a t e d  animals .  In  s u m m a r y ,  Ara-C p roduced  
only  a mi ld  suppress ive  effect  on  t h y r o i d  a u t o i m m u n e  
i n d u c t i o n  a n d  was unsuccessfu l  in p r e v e n t i n g  t i s sue  
damage .  

The  cel lular  i m m u n e  aspec ts  of t he  a u t o i m m u n e  
response  a p p e a r e d  i n d e p e n d e n t  of t he  h u m o r a l  response  
for t he  p r o d u c t i o n  of t h y r o i d  lesions. Once t he  cel lular  
response  h a d  been  i n i t i a t ed  for act ion,  i t  was  n o t  suscep-  
t ib le  to  t he  c o n t i n u o u s  insu l t  and  exposure  to  the  b o d y  

caused  b y  t h e  presence  of Ara-C. T h e  a n t i g e n  sens i t ive  
d iv id ing  cell popu la t i ons  were e i the r  she l te red  f rom 
Ara-C exposure  or h a d  unde rgo  suff ic ient  cell d iv i s ion  
before  t h e  d rug  could be effective.  Th3~roglobulin or 
t h y r o i d  a n t i g e n  is t h o u g h t  to  requ i re  process ing  b y  
t h y m i c  de r ived  ceils or m a c r o p h a g e s  before  p r e s e n t a t i o n  
to  t h e  a n t i b o d y - r e c e p t o r s  of s en t i v ive  cells ~. This  s tep  
m a y  n o t  h a v e  been  affected b y  t h e  d rug  since t h e  cel lular  
i m m u n e  responses  were n o t  g rea t ly  in f luenced  a n d  t h y r o i d  
his to logic  lesions were ev ident .  I n  add i t ion ,  h is to logica l  
changes  were n o t  p r e v a l e n t  in e i t he r  t h e  t h y m u s ,  spleen,  
or l y m p h  nodes.  Thus ,  t h e  a d m i n s i t r a t i o n  of c y t a r a b i n e  
v ia  t h e  i.p. rou te  d u r i n g  i m m u n i z a t i o n  does n o t  a p p e a r  
to  i n h i b i t  t h e  cel lular  i m m u n e  response  in thy ro id i t i s .  

Zusammen/assung. A n  einer  U n t e r s u c h u n g s s e r i e  experi-  
men t e l l  i n d u z i e r t e r  A u t o i m n m n t h y r e o i d i t i s  be im  Meer- 
schweinchen  wird  gezeigt,  dass  Cytos ine  A t a b i n o s i d e  n u r  
e inen  ger ingen  suppres s iven  Ef fek t  an t  die A u t o i m m u n -  
i n d u k t i o n  h a t  u n d  die Gewebeze r s t6 rung  n i c h t  zu 
v e r h i n d e r n  ve rmag .  
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T h e  E f f e c t  o f  P r o s t a g l a n d i n  o n  T u m o u r  I m p l a n t a t i o n  

The  p r o s t a g l a n d i n s  (PGs) are u b i q u i t o u s  t i ssue  hormo-  
nes w i t h  a wide v a r i e t y  of biological  ac t iv i t i e s  1. T h e y  
m e d i a t e  i.a. t h e  i n f l a m m a t o r y  a n d  allergic response  ", 3 b y  
p r o m o t i n g  t he  diape~esis  ~ and  m i g r a t i o n  5 of leucocytes .  

The  re j ec t ion  of a n o n - m a l i g n a n t  h o m o g r a f t  is t h e  
resu l t  of a local  de layed  h y p e r s e n s i t i v i t y  r eac t ion  m o u n t e d  
b y  t he  recipient% lVialignant h o m o g r a f t s  fail  to el ici t  t h i s  
r e sponseL  I t  is be l ieved  t h a t  t u m o n r  secretes  a P G  a n t s -  

gon i s t  a n d  t h a t  t h e  P G  def ic iency so induced  is t h e  cause  
of t h e  immuno log i ca l  pa ra lys i s  in  t h e  v i c in i ty  of t u m o n r  ~, s. 

On th i s  hypo thes i s ,  t h e  a d d i t i o n  of large a m o u n t s  of 
P G  to t h e  t u m o u r  i nocu lum would  c o u n t e r b a l a n c e  t h e  
P G  deficiency,  r e - in s t a t e  t h e  de layed  h y p e r s e n s i t i v i t y  
response  an d  so lead to  t h e  r e j ec t ion  of t h e  graf t .  The  
p re sen t  c o m m u n i c a t i o n  repor t s  on  some r e l e v a n t  exper i -  
men t s .  
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Fig. 1. Turnout growth in 4 groups of rats 3 weeks after inoculation 
of tumour suspended in solutions of PG A, E and F or solvent. The 
reeipieIlts of PGA have small ulcers but no tumour. 

Tumour growth in rats inoculated with tumour suspended in 
solutions of 1 mg/ml PG A2, E2 and F2 or solvent 

Site of inoculation PGA2 PGE2 PGF2 Solvent 

Subcutaneous weanling 16/31 6]6 6[8 27]27 
Intramuscular weanling 16/16 1]1 2[2 15/15 
Subcutaneous neonate 4/4 4]4 -- 10110 
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Materials and methods. Animals.  W h i t e  Wis t a r  rats ,  
weanl ings weighing  80-100 g and p r e g n a n t  females  were 
ob ta ined  f rom Messrs. Tuck  and  Son, Rayleigh.  Tumours .  
A chemical ly  induced  tu rnout  9 was ma in t a ined  by  serial 
passage  and  used in these  exper iments .  Chemicals.  PGs 
A2, E2 and  F2 were ob ta ined  by  cour tesy  of t he  U p j o h n  
Co. Kalamazoo,  Mich. and  p repa red  as a solut ion of 1.0 
m g / m l  by  the  m e t h o d  ind ica ted  by  the  manufac ture rs .  
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Fig. 2. Mean tumour volumes in 4 groups of weanling rats bearing 
subcutaneous turnout. 

P repa ra t ion  and  admin i s t r a t ion  of t u m o u r  suspensions.  
1 volume of tu rnout  was suspended  in  2 volumes  of saline, 
homogenized  in a M S E  homogenizer  a t  10.000 r p m  for 
90 sec. For  t he  PG assays the  t u m o u r  suspensions  were 
centr i fuged,  the  s u p e r n a t a n t  d iscarded and the  s ed imen t  
resuspended  in PG solut ions or so lvent  to make  up the  
original volume.  A m o u n t s  of 0.3 ml  were in jec ted  s.c. or 
i.m. in to  weanl ing rats .  Neona ta l  ra t s  received doses of 
0.05 m] in to  the  nuchal  region. 

Histological  methods .  In jec t ion  si tes were excised on 
the  6th p o s t - i mp l an t a t i o n  day, f ixed  in formol  saline and 
s ta ined  wi th  h a e m a t o x y l i n  eosin or m e t h y l  green pyronin .  

Results. Tumours  suspended  in solut ions of PG A2 and 
in jec ted  s.c. in to  weanl ing  ra ts  failed to t ake  in abou t  50% 
of t he  t e s t  animals  (Table and  Figure 1), and  the  t u mo ur s  
t h a t  did t ake  were cons iderab ly  smaller  t h a n  those  of the  
o ther  expe r imen ta l  or of the  control  animals  (Figure 2). 
Concen t ra t ions  of PG lower t h a n  1.0 mg /ml  were ineffecti-  
ve. 

Histological  examina t ion  of the  graf t  site of t umours  
suspended  in so lvent  showed,  by  day  6, a focus of proli-  
fe ra t ing  t u m o u r  ceils which  also spread  to the  under ly ing  
connec t ive  tissue. Some very  few lymphocy te s  and  immu-  
noblas ts  were seen at  the  pe r iphe ry  of the  graft .  

The  in jec t ion  si te of t u m o u r  suspended  in PG p resen ted  
a ve ry  d i f ferent  picture.  There  were large n u mb er s  of im- 
munob las t s  t ravers ing  the  capi l la ry  walls to migra te  to- 
wards  the  graf t  site. Only very few morphologica l ly  in tac t  
t u m o u r  cells were seen (Figure 3). 

Tumour  suspended  in PG solut ion grew well a t  sites of 
immunologica l  privi lege i.e. in s t r i a ted  muscle and in 
neona ta l  subcu taneous  t issue (Figure 4). Histological  
e x a m i n a t i o n  of these  areas conf i rmed the  absence of a 
wh i t e  cell reac t ion  in and  a round  turnout .  The PG in- 
jec t ions  were well to lera ted .  A t t e m p t s  a t  in t racerebra l  
inocula t ion  led to t he  i n s t an t  dea th  of the  animal.  

Discussion. Apar t  f rom the  p romot ion  of the  d iapedesis  
and migra t ion  of leucocytes,  the  PGs have  also been  
shown to inh ib i t  the  g rowth  of ma l ignan t  cells 10 and  to  
enhance  the  d i f fe ren t ia t ion  of tu rnout  cells in culture11. 
These mechan i sms  do no t  seem to be responsible  for t he  
inh ib i t ion  of subcu taneous  t u m o u r  in our exper iments .  If 
t he  PGs were d i rec t ly  cy topa th i c  to tu rnout  cells, t u m o u r  
cells exposed  to PG would fail to  grow at  all sites.  Yet,  
t umours  suspended  in solut ions of PG A, E and  F took  
and grew at  sites of immunologica l  privi lege such  as in 
s t r ia ted  muscle of weanl ings  and  in subcu taneous  t i ssue  
of neona tes  12, la t h o u g h  in the  l a t t e r  case only  ve ry  small  
doses were used. Moreover,  t u mo u r  suppress ion  only  
occurred in associat ion w i t h  an in tense  delayed hyper -  
sens i t iv i ty  reac t ion  m o u n t e d  by  the  recipient .  

PG A is more  s table  t h a n  o ther  PGs  14 and  th is  m a y  
account  for the  more  Iavourable  resul ts  ob ta ined  wi th  th is  
subs tance .  

The PGs - in order  to be effect ive - had  to  be adminis-  
te red  in h igh  doses, far  above the  normal ,  physiological  
concent ra t ions .  However ,  i t  m u s t  be r e m e m b e r e d  t h a t  the  
homogra f t  response  is a b iphas ic  react ion.  There  are 2 
consecut ive  waves  of mononuc lea r  ceils invad ing  the  
graf t  site, the  f i rs t  soon af ter  implan ta t ion ,  the  second 

Fig. 3. Injection site 6 days after subcutaneous inoculation of 0.3 ml 
of tumour suspendedin PGA solution. Extravasation ofimmunoblasts 
to invade the graft site. The blast cells are black in this photograph. 
?r green pyronin. • 420. 
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b e g i n n i n g  on  t h e  6 th  day6,  s. Tile second phase  is t h e  
effector  phase  8. Suff ic ient  P G  m u s t  be ava i l ab le  a t  t h e  
g ra f t  s i te  to  p r o m o t e  t h e  d iapedes is  a n d  m i g r a t i o n  of 
m o n o c y t e s  in  b o t h  phases  a n d  a t  t h e  same t ime,  to  coun te r -  
b a l an ce  t h e  P G  a n t a g o n i s t  secre ted  b y  t u m o u r .  

T h e  above  cons ide ra t ions  obv ious ly  also ho ld  t r u e  for  
t h e  in jec t ion  of P G  in to  e s t ab l i shed  i.e. 6 -day  or  o lder  
t u m o u r .  A d m i n i s t r a t i o n  of P G  would  induce  t h e  in i t i a l  
p h a s e  on  t h e  6 t h -7 t h  d ay  an d  ti le second effector  phase  on  
t h e  1 3 t h - 1 4 t h  day.  B y  t h a t  t i m e  t h e  t u r n o u t  would  h a v e  
a t t a i n e d  a d i a m e t e r  of a t  leas t  20 m m .  The  a m o u n t s  of 
P G  requ i red  to  induce  an  effect ive  m o n o n u c l e a r  inf i l t ra -  
t i on  in to  t u r n o u t  of t h a t  size, would  h a v e  to  be  v e r y  large. 
Large  a m o u n t s  are l ike ly  to  be  poor ly  t o l e r a t ed  1~. 

F r o m  these  o b s e rv a t i o n s  i t  ap p ea r s  t h a t  t h e  PGs,  
p a r t i c u l a r l y  P G  A2, are capab le  of i n h i b i t i n g  t h e  i m p l a n t a -  
t i on  of t u m o u r  cells. T h e y  are  n o t  i nd i ca t ed  as a t r e a t m e n t  
of e s t ab l i shed  t u m o u r .  

Zusammen/assung. Allergische R e a k t i o n e n  werden  un-  
t e r  a n d e r e m  d u t c h  P r o s t a g l a n d i n  erzeugt .  Krebsgewebe  
p ro d u z i e r en  eine p r o s t a g l a n d i n h e m m e n d e  Subs tanz ,  u n d  
es wi rd  nachgewiesen ,  dass  grosse Dosen  y o n  P ro s t a -  
g l an d i n  diese S u b s t a n z  neu t r a l i s i e r en  u n d  eine aller- 
gische R e a k t i o n  n m  die Krebsze l l en  he rvor ru fen ,  w o d u r c h  
die I m p l a n t a t i o n  de r  Tumorze l l en  v e r h i n d e r t  wird.  
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Fig. 4. Two groups of rats inoculated with tumour suspended in 
PGA and PGE solutions within 24 h of birth. Normal turnout 
growth 3 weeks after inoculation. No difference in size between the 
PGA and the PGE group. 
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Nif lumic  Acid,  Prototype  of a Mult iact ion A n t i t h r o m b o t i c  Agent  1 

A n t i a g g r e g a t i n g  agents ,  an t i coagu lan t s ,  a n d  f ib r ino ly t i c  
enzymes  each  possess on ly  one single a n t i t h r o m b o t i c  
p rope r ty ,  t h u s  in t e r f e r ing  w i t h  j u s t  one  p h a s e  of t h e  
i n t r a v a s c u l a r  c lo t t i ng  process.  I n  th i s  c o m m u n i c a t i o n  t h e  
i n t e r e s t i ng  c o m b i n a t i o n  in pr inc ip le  of a n t i t h r o m b o t i e  
proper t ies ,  of t h e  a n t i r h e u m a t i c  drug,  Ni f lumic  acid 
(3 - f luo romethy l -3 -pheny lamino-2 -n ico t in i c  acid) ~ is re- 
po r t ed .  

Methods. E n h a n c e m e n t  of f ib r ino ly t i c  a c t i v i t y  i nduced  
b y  s t r e p t o k i n a s e  a n d  u rok inase  b y  Ni f lumic  acid (Sieg- 
fried, Zof ingen /Swi tze r l and)  was m e a s u r e d  w i t h  t h e  
r o t a t i n g  s t a n d a r d  clot  a. Th i s  cy l inde r - shaped  clot  can  be  
lysed on  one  end  only, t h u s  i m i t a t i n g  a smal l  h u m a n  
vessel  w h i c h  is comple t e ly  occluded b y  a t h r o m b u s .  The  
r a t e  of i ts  d i sso lu t ion  is r ead  in microl i ters .  Tile f ib r ino ly t i c  
a c t i v i t y  exe r t ed  b y  Ni f lumic  acid was assessed b y  
d e t e r m i n i n g  t h e  lowest  m o l a r i t y  i n d u c i n g  f i b r ino ly t i c  
d i sso lu t ion  of a h u m a n  h a n g i n g  p l a s m a  clot  4 a f t e r  24 h 
i ncuba t i on .  Clots were  s u s p e n d e d  e i t h e r  in  buf fe red  
sal ine p H  7.4 (BS) or h u m a n  p l a s m a  w h i c h  was hepa-  
r in ized  (1 un i t /m l )  in order  to  p r e v e n t  c lo t t i ng  caused  b y  
t he  t h r o m b i n  re leased f rom the  d i s so lv ing  clot.  On ly  

p l a s m a  w h i c h  dissolved w i t h i n  12 h w h e n  c lo t t ed  in 
presence  of 7.5 un i t s  s t r e p t o k i n a s e  was used. W i t h  t i le 
use of N~H~, t h e  h a n g i n g  clots  were  p r e i n c u b a t e d  in B S  
c o n t a i n i n g  2.5 m M  N , H  4 for  3 h before  Ni f lumic  ac id  
was added,  a n d  t h e  m i x t u r e  was t h e n  i n c u b a t e d  for  24 h.  
T h e  f ib r in  p la tes  were m a d e  f r o m  a 2.5% so lu t ion  of 
commerc ia l  h u m a n  f ib r inogen  ill BS.  Tile f ib r ino ly t i c  
a c t i v i t y  i nduced  in r a t s  b y  Ni f lumic  acid was assessed w i t h  
t h e  mic ro -eug lobu l in  lysis  t i m e  5, i t s  effect  on  col lagen- 
i nduced  agg rega t ion  of p la t e l e t s  in  p l a s m a  w i t h  t h e  D u a l  
Sample  Aggregomete r  6, an d  i ts  i n h i b i t i o n  of f ib r inogen-  
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