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Results. Tes t  resu l t s  in  t he  N o r m o t e s t  assay  for ser ia l ly  
d i l u t ed  i n d i v i d u a l  a n d  pooled  b lood samples ,  o b t a i n e d  
b y  aor t i c  p u n c t u r e  in  n o r m a l  ra ts ,  were  used to c o n s t r u c t  
a reference  cu rve  b y  p l o t t i n g  t he  c lo t t i ng  t i m e  aga in s t  
ca lcu la ted  coagu la t ion  fac to r  a c t i v i t y  (Figure  1). The  
resu l t s  of t h e  i n d i v i d u a l  a n d  t he  pooled  samples  f i t  t h e  
s ame  hype rbo l i c  curve .  

The  N o r m o t e s t  coagu la t ion  t i m e s  in b lood  s amp le s  
t a k e n  f rom t h e  ta i l  of r a t s  Oil a n t i c o a g u l a n t  t h e r a p y  were 
p l o t t e d  aga in s t  t h e  m e a n  p l a s m a  level  of fac tors  I I ,  VI I ,  
a n d  X assayed  in  a s i m u l t a n e o u s l y  col lected sample .  The  
reference cu rve  for t he  in i t i a l  s tage  of an t i coagu la t ion ,  
us ing  a wa r f a r i n  dose comple t e ly  b lock ing  ~ t he  c lo t t i ng  
fac to r  synthes is ,  can  be  seen in  F igure  2; i t  is i den t i ca l  in  
shape  w i t h  t he  sa l ine  cu rve  u n t i l  v e r y  low levels of coagu-  
l a t i on  fac to rs  are r e ached  a n d  r e l a t ive ly  too  sho r t  Nor-  
m o l e s t  t imes  are found .  

The  d a t a  o b t a i n e d  in  l ong - t e rm  an t i coagu la t ion ,  f rom 
4 to  21 days ,  y ie ld  a cu rve  t h a t  dev ia te s  f rom t h e  o the r  
curves,  especia l ly  in  t h e  a rea  be low 20% coagu la t ion  
f ac to r  a c t i v i t y ,  in  t he  sense t h a t  N o r m o t e s t  t i m e s  are 
r e l a t ive ly  too  long  (Figure  2). 

D u r i n g  t h e  l o n g - t e r m  t r e a t m e n t ,  f rom t h e  12 th  d a y  on, 
succes ively  14 of t h e  21 r a t s  showed  a d rop  in h e m a t o c r i t  
a n d  d ied  f rom b leed ing  (conf i rmed on  au topsy) .  

Discussion. A r e a g e n t  for  t h e  cont ro l  of a n t i c o a g u l a n t  
t h e r a p y  shou ld  be  sens i t ive  for t h e  depress ion  of c lo t t i ng  
fac tors  of t he ' spec ie s  t r ea ted .  Fo r  t h e  con t ro l  in  rats ,  we 
found  h u m a n  b r a i n  a n d  ox -b ra in  t h r o m b o p l a s t i n  (Throm-  
botes t )  u n s u i t a b l e  because  of t he  f l a tness  of t h e  s t a n d a r d  
reference  curve.  R a t - b r a i n  t h r o m b o p l a s t i n ,  l abor ious  to  
produce ,  a n d  r a b b i t - b r a i n  t h r o m b o p l a s t i n  (Normotes t )  
a p p e a r e d  to  be  suf f ic ien t ly  sensi t ive .  The  on ly  modif ica-  
t i on  in t h e  N o r m o t e s t  a s say  p rocedure  was t h e  use of 20 
~zl b lood  as c o m p a r e d  to  10 t,l used for  h u m a n  blood.  W i t h  
10 bd of r a t  b lood  ill t h e  lower  c lo t t i ng  fac to r  a c t i v i t y  
levels were too  long  a n d  i r r ep roduc ib le  c lo t t i ng  t imes  were 
found.  

The  sa l ine  d i l u t i on  cu rve  assayed  in Normotes t ,  a 
r e agen t  n o t  sens i t ive  to  changes  in f ac to r  V and  f ibr ino-  
gen, should  be  iden t i ca l  to  a cu rve  c o n s t r u c t e d  w i t h  tes t -  
resu l t s  in  a n t i c o a g u l a t e d  rats ,  w h i c h  is indeed  t h e  case for  
t he  cu rve  c o n s t r u c t e d  w i t h  d a t a  f rom t he  in i t ia l  phase  of 
an t i coagu la t ion .  Below t h e  va lues  of 10% coagu la t ion  
fac to r  ac t iv i ty ,  r e l a t i ve ly  too  s h o r t  N o r m o t e s t  t imes  are  
found,  w h i c h  can  be  e x p l a i n e d  b y  t h e  I ac t  t h a t  these  r a t s  
were b led  5 t i m e s  w i t h i n  24 h w h i c h  caused  a d rop  in  
h e m o t o c r i t  value,  a m o u n t i n g  to  a b o u t  4%,  g iv ing  re la t i -  
ve ly  more  p l a s m a  in t he  samples  *s. 

A n  essent ia l  d e v i a t i o n  f rom b o t h  t he  sal ine cu rve  and  
t h e  cu rve  based  on  t h e  in i t i a l  s tage  of a n t i c o a g u l a t i o n  is 

obse rved  for t he  cu rve  based  Oil l o n g - t e r m  a n t i c o a g u l a n t  
samples ,  especial ly  be low the  20% coagu la t ion  fac to r  
level, wh ich  we bel ieve to  be  caused  b y  i n h i b i t i o n  of t i le  
N o r m o t e s t  assay  b y  P I V K A s .  

I t  could be a rgued  t h a t  in  l ong - t e rm  a n t i c o a g u l a t i o n  M1 
3 fac tors  show equa l ly  depressed  ac t i v i t y ,  whereas  in  t h e  
in i t i a l  s tage  fac tor  V I I  ( fas tes t  t u r n o v e r  r a t e  9) a c t i v i t y  
will  decrease  m o s t  rap id ly .  E v e n  w h e n  we exc luded  
fac to r  V I I  resu l t s  in t he  ca lcula t ions ,  we found  t he  same 
d i sc r epancy  be tween  t he  2 curves.  

I t  m i g h t  be  t h a t  P I V K A s  in  t he  r a t  a p p e a r  in  a l a t e r  
s tage  of a n t i c o a g u l a t i o n  as c o m p a r e d  to  h u m a n s  iv, be- 
cause also SUTTIE ts, u s ing  i m m u n o c h e m i c a l  me thods ,  
could no t  d e m o n s t r a t e  a b n o r m a l  p r o t h r o m b i n  ( P I V K A -  
II)  d u r i n g  t he  in i t ia l  s tage of a n t i c o a g u l a t i o n  in  r a t  blood.  

Fo r  p r ac t i c a l  purposes ,  e.g. t h e  s t u d y  of i n t e r a c t i o n s  
be tween  o the r  d rugs  a n d  oral  an t i coagu lan t s ,  r a t s  shou ld  
no t  be  a n t i c o a g u l a t e d  be low 15% a c t i v i t y  of t h e  coagula-  
t i o n  fac tors  of t he  p r o t h r o m b i n  complex ,  wh ich  corres- 
ponds  to 145 sec Normotes t ,  because  of t h e  h i g h  b leed ing  
incidence.  F u r t h e r m o r e  i t  shou ld  be  rea l ized  t h a t  Nor-  
m o t e s t  t imes  in t h e  in i t i a l  s tage  of a n t i c o a g u l a t i o n  differ  
so m u c h  in s igni f icance  f rom those  d u r i n g  l ong - t e rm  t r e a t -  
m e n t  t h a t  t he  2 d i f fe ren t  cu rves  h a v e  to  be  used ~9. 

Rdsumd. La  m 6 t h o d e  d ' a n a l y s e  g l ' a ide  du  r6ac t i f  
N o r m o t e s t  du  contrSle  en  l abo ra to i r e  de  l ' a n t i c o a g u l a t i o n  
p a r  les d4riv6s des cumar ine s  m o n t r e  chez  les r a t s  une  
sensibi l i t~ p rop re  p o u r  la  d i m i n u t i o n  de l ' a c t i v i %  des 
fac teurs  de coagu la t i on  e t  auss i  p o u r  Fac t ion  i nh ib i t r i c e  
des P I V K A ,  lesquels  se m a n i f e s t e n t  d a n s  le sang  avec  u n  
ce r t a in  d6lai. U n  t r a i t e m e n t  de longue  dur6e g moins  du  
15% en m o y e n n e  de l ' a c t i v i t 6  des f ac teu r s  de coagu la t ion  
est  d6conseill6 g cause  des tr~s g r a n d s  r i sques  d 'h4morrag ie .  
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Effect of Cytosine Arabinoside on Thyroid Auto immuni ty  in Guinea-Pigs  

Cytos ine  a r ab inos ide  (Ara-C), a p y r i m i d i n e  nucleos ide  
analog,  se lec t ive ly  in te r fe rs  w i t h  D N A  syn thes i s  a t  t h e  
S-phase  of t h e  cell cycle 1. T he  p r i m a r y  effect  of t h i s  
a n t i m e t a b o l i t e  in  all  m a m m a l i a n  species is exe r t ed  on  t h e  
bone  m a r r o w  and  o t h e r  r ap i d l y  d iv id ing  cell p o p u l a t i o n s  3. 
R e g a r d i n g  t he  i m m u n e  response,  Ara-C ha s  been  found  
to h a v e  a m a r k e d  effect  Oil t he  r a p i d l y  d iv id ing  l y m p h o i d  
cells d u r i n g  t h e  log phase  of 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  a 
I n  t h y r o i d  a n t o i m m u n e  sys tems ,  a n t i m e t a b o l i t e s  h a v e  
been  s h o w n  to  be  u n i q u e l y  qual i f ied  as agen t s  to  p r o b e  t h e  
va r ious  p h a s e  of t h e  a u t i o m m u n e  response  4. Ara-C ha s  
been  successful ly  emp loyed  as a n  i m m u n o s u p p r e s s a n t  in  
al lergic encepha lomye l i t i s  b u t  is u n t e s t e d  conce rn ing  

a u t o i m m u n e  t hy ro id i t i s  5. I n  v iew of these  f indings ,  t he  
p r e sen t  s t u d y  was des igned  to  i n v e s t i g a t e  t he  effects  of 
Ara-C 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  b y  i.p. ad-  
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Table I. Anti-thyroid guinea-pig antiserum was titered using passive hemagglutination of sensitized sheep red cells in micro-Takatsky plates 

Time of bleeding Group No. ~ Responsive (%) Range of titer Average titer 

18 Days II 6/12 (500/0) 1 : 20 1 : 1280 1 : 180 
IV 5/12 (42%) 1 : 80-1 : 1280 1 : 210 

36 Days II 4/12 (33%) 1 : 192-1 : 1280 1 : 132 
IV 2/8 o (25 %) 1 : 40-1 : 320 1 : 100 

See text for explanation of group member, b Average titer was determined by log transformation since titer data is normally a skewed 
distribution, o Four of this group died. 

m i n i s t r a t i o n  of Ara-C c o n c u r r e n t  w i t h  a n d  fol lowing 
an t i gen  i m m u n i z a t i o n .  

The  p r e sen t  s t u d y  ut i l ized 48 male,  H a r t l e y  guinea-  
pigs d iv ided  in to  4 groups  compr iz ing  12 an i m a l s  pe r  
group.  Group  I was  t r e a t e d  w i t h  a 50 :50  m i x t u r e  of 
sal ine a n d  F r e u n d ' s  comple te  a d j u v a n t ;  Group  I I  w i t h  a 
s imi la r  m i x t u r e  of homologous  t h y r o i d  e x t r a c t  a n d  ad- 
j u v a n t ;  Group  I I I  w i t h  s a l i n e - a d j u v a n t  a n d  Ara-C;  a n d  
Group  I V  w i t h  t h y r o i d - a d j u v a n t  and  Ara-C. The  guinea-  
pigs were sk in  t e s t ed  b e t w e e n  d a y  30 a n d  34 of t he  
expe r imen t .  All an ima l s  were b led  on days  0, 18 a n d  36 of 
t h e  s tudy .  At  t he  f ina l  b leed ing  (day 36) all t h e  guinea-  
pigs were au tops ied .  Ara-C (U-19, lo t  No. 9570-BDA-18) 
was in jec ted  i.p. twice  da i ly  (10 m g / k g  b o d y  wt.) ,  3 t i m e s  
a week, for 5 weeks. The  pa i red  t h y r o i d  g lands  f rom 20 to 
40 guinea-pigs  were emp loyed  to  p r epa r e  a sal ine o rgan  
e x t r a c t  fo l lowing t he  m e t h o d  of WITEBSKY and  R o s e  ~. 

A n t o i m m u n e  t h y r o i d i t i s  was  induced  in t he  guinea-  
pigs b y  m e t h o d s  fo rwarded  b y  FLAX ~ and  MIZEJEWSKI 
et  al. s. A n t i - t h y r o i d  an t ibod ie s  were t i t r a t e d  b y  t he  
pass ive  h e m a g g l u t i n a t i o n  (PHA) of sheep red  cells t a n n e d  
b y  t h e  m e t h o d  of BUTT 9. Sk in  tes t s  were pe r fo rmed  b y  
p rev ious ly  pub l i shed  m e t h o d s  10. All  an ima l s  were au top -  
sled 36 days  fol lowing t h e  f i rs t  a n t i g e n  in jec t ion  and  t h e  
thyro id ,  l iver,  spleen, l y m p h  nodes,  bone  marrow,  a n d  
t h y m u s  were  r e m o v e d  a t  au topsy .  Tissue  sect ions  were 
s t a ined  w i t h  h e m y t o x a l i n  a n d  eosin. T he  g rad ing  of 
t hy ro id i t i s  h i s topa tho log ica l  lesions ha s  p rev ious ly  been  
descr ibed ~t and  has  been  modi f ied  for use w i t h  t he  guinea-  
pig. At  t h e  t i m e  of each  an ima l ' s  b leed ing  m e n t i o n e d  
above ,  t he  b lood  samples  were sub jec t ed  to  r e t i cu locy te  
and  wh i t e  b lood cell coun t s  a n d  m i c r o h e m a t o e r i t  eva lua-  
t ion.  I n  add i t ion ,  m e a s u r e m e n t s  of t o t a l  b o d y  we igh t  were 
recorded.  

The  l eukocy te  and  re t i cu locy te  coun t s  were d ras t i ca l ly  
depressed in t he  an ima l s  t r e a t e d  w i t h  Ara-C as c o m p a r e d  
to  t he  n o n - t r e a t e d  animals .  Resu l t s  of t h e  m i c r o h e m a t o -  
cr i t  assay  showed  a slow, con t inuous  dep le t ion  of b lood  
ceils t h r o u g h o u t  t h e  expe r imen t .  W i t h  reference to b o d y  

Table II. The severity of the thyroid histopathological lesions is 
presented for the Guinea-Pigs immunized with thyroid gland antigen 

Group No.~ Animals with 
lesions (%) 

Assigned thyroiditis grading 

0 + 1 + 2 Total 

II 10/12 (83%) 2(16%) 5(42%) 5(42%) 12 

IV 6f8b (75%) 2 (25%) 4(50%) 2 (25%) 8 

See text for explanatioI1 of group numbers, b Four of this group died. 

weight ,  t he  d rug~t rea ted  an ima l s  d i sp layed  a r educ t i on  
w h e n  c o m p a r e d  to t he  n o n - t r e a t e d  animals .  I n  s u m m a r y ,  
t he  effect  of Ara-C in j ec t ion  in to  guinea-pigs  was a n  
overa l l  depress ion  in hema topoes i s  a n d  a loss in  b o d y  
weight .  

The  P H A  a n t i b o d y  t i t r a t i o n s  us ing  red  cells sens i t ized  
w i t h  t h y r o i d  an t i gen  are p r e sen t ed  in  Tab le  I. A n t i b o d y  
t i t e r s  appea red  genera l ly  in  4 0 - 5 0 %  of t h e  i m m u n i z e d  
animals .  A t  day  18, t he  r ange  of t he  a n t i b o d y  t i t e r s  
(1 : 20 to  1:1280) a n d  t h e  m e a n  t i t e r s  for Group  I I  a n d  I V  
were essent ia l ly  t h e  same.  S l igh t ly  more  an ima l s  (50%) 
in Group  I I  r e sponded  to an t igen ic  s t i m u l a t i o n  t h a n  d id  
Group  I V  (42%);  however ,  t h i s  d i f ference was  no t  
s igni f icant .  B y  day  36, t he  p r e sen t  response  has  decl ined 
to 33% a n d  25% in Groups  I I  a n d  IV, respec t ive ly .  The  
pe rcen t age  drops  in Group  I I  ( the n o n - d r u g  t r e a t e d  group)  
f rom 50% to 33% p r o b a b l y  ref lect  t h e  n o r m a l  decl ine 
k ine t ics  of t he  h u m o r a l  a n t i b o d y  response.  I t  is no te -  
w o r t h y  t h a t  t he  co r re spond ing  pe rcen tages  were t h e  
same  in Group  IV,  b u t  t he  d rop  in t he  ave rage  t i t e r  was  
greater .  However ,  t h e  averages  t i t e r s  b e t w e e n  Group  I I  
and  I V  a t  18 and  36 days,  respect ive ly ,  were no t  
s ign i f i can t ly  dif ferent .  

The  pe r cen t  of an ima l s  r e s p o n d i n g  to  t h e  s.kin t e s t s  in 
Groups  I I  a n d  I V  was  58 a n d  75%,  respec t ive ly .  An ima l s  
in  Group  I h a d  n o t  been  or ig ina l ly  i m m u n i z e d  a n d  
r e sponded  in a non-specif ic  fash ion  d i sp lay ing  reac t ions  
(0.2-0.6 cm) cons ide rab ly  smal le r  t h a n  t he  o the r  groups.  
A g rea te r  m e a n  d i a m e t e r  was obse rved  in Group  I V  
(4.8 cm) as c o m p a r e d  to  Group  I I  (3.6 cm). I t  was  n o t e d  
t h a t  t h e  r ange  of i n t e n s i t y  of G r o u p  I V  was g rea te r  t h a n  
in Group  I I .  

The  use of Ara-C d id  n o t  a b a t e  t he  presence  of t h y r o i d  
his to logic  lesions as seen in Tab le  I I .  B o t h  Groups  I I  a n d  
I V  inc luded  an ima l s  d i sp lay ing  h i s topa tho log ic  lesions of 
grades  one a n d  two. However ,  fewer an ima l s  (25%) in 
Group  I V  d i sp layed  g rade- two  lesions t h a n  d id  c o m p a r a b l e  
an ima l s  in  Group  I I  (42%). B o t h  groups,  however ,  h a d  
s imi la r  pe rcen tages  of an ima l s  w i t h  t h y r o i d  his to logic  
d a m a g e  (83% a n d  75%).  A l t h o u g h  t h e  presence  of 
Ara-C d id  n o t  abo l i sh  d a m a g e  to  t he  t h y r o i d  gland,  i t  
m a y  h a v e  reduced  t h e  s eve r i t y  of t h e  h is to logie  lesions 
involved .  M a n y  of t he  guinea-pigs  d i sp layed  focal  non-  

6 E. WITEBSKY and N.R. RosE, J. Immu. 76, 408 (1956). 
7 M.H. FLAX, B.D. JANKOVlC and S. SELL, Lab. Invest. 72, 119 

(1963). 
s G.J. lV~IZEJEWSKI, L. YVALNY and R. MORRELL, Cell. Immun. 70, 

210 (1974). 
9 W.R. BUTT, in The Chemistry o/ the Gonadotrophins (Charles C. 

Thomas, Springfield, I l l .  1967), p. 607. 
lo R.B. MeMASTER, E.M. LERNER and E. D. ExuM, J. exp. Med. 713, 

611 (1961). 
it W.H. BEIERWALTES and R.H. NISRIYAMA, Endocrinology 83, 501 

(1968). 
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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 .  

c.. J. MIZEJEWSKI, L. WALNY and R. MORRELL 13 

Department o/Biology, University o/South Carolina, 
Columbia (South Carolina 29208, USA), and The Up]ohn 
Pharmaceutical Company, Kalamazoo 
(Michigan. USA), 75 February 797d. 

12 j .R.  KALD:EN and K. JAMES, Immunology 20, 269 (1971). 
13 This study was supported solely by a research gift from the 

Upjohn Pharmaceutical Company. 

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 


