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p r i m a r y  i m m u n e  a n d  a n a m n e s t i c  responses  in  t h e  mouse  
in fec ted  w i t h  T. spiralis. 

Materials and methods. Swiss -Webs te r  ma le  a lb ino  mice  
were used t h r o u g h o u t .  R e c o v e r y  of l a rvae  f rom s tock  mice 
a n d  in fec t ion  p rocedures  were acco rd ing  to  HARLEY a n d  
GALLICCHIO a. 20 mice  were in fec ted  b y  gavage  w i t h  350 
T. spiralis l a rvae .  Af te r  30 days  pos t in fee t ion ,  10 of these  
mice  were des ig ina t ed  Group  I ( immunized  controls)  and  
10 Group  I I  ( i m m u n i z e d  + aza th iopr ine ) .  

S tock  mice w h i c h  h a d  no t  been  in fec ted  were d iv ided  
in to  Groups  I I I  (control ,  n o n i m m u n i z e d )  a n d  I V  (control  
+ aza th iopr ine ) ,  w i t h  10 mice pe r  group.  E a c h  mouse  
received,  b y  gavage,  350 T. spiralis larvae.  Groups  I I  a n d  
I V  were s i m u l t a n e o u s l y  t r e a t e d  ora l ly  w i t h  3 r a g / d a y  of 
a z a t h i o p r i n e  ( I m u r a n  | We l l come  Resea rch  Labora to r i e s )  
b e g i n n i n g  2 days  p re in fec t ion  a n d  c o n t i n u i n g  da i ly  t h r o u g h  
d a y  20 pos t in fec t ion .  

All  mice were ki l led 30 days  pos t i n f ec t i on  a n d  t he  
n u m b e r  of muscle  l a rvae  d e t e r m i n e d  accord ing  to  HARLEY 
a n d  GALLICCHIO 3. S t u d e n t ' s  t - tes t  was used to  d e t e r m i n e  
t he  s t a t i s t i ca l  s igni f icance  of t he  obse rved  differences  in  
n u m b e r s  of muscle  l a rvae  r ecovered  f rom e x p e r i m e n t a l  
a n d  con t ro l  groups .  A p r o b a b i l i t y  g rea t e r  t h a n  0.05 was 
no t  cons idered  s igni f icant .  

Results and discussion. T he  effect  of a z a t h i o p r i n e  on 
n u m b e r s  of T. spiralis musc le  l a rvae  in  i m m u n i z e d  vs  
n o n i m m u n i z e d  mice  is s h o w n  in  the  Table .  S ta t i s t i ca l ly ,  
t h e r e  was no s ign i f i can t  ( P > 0 . 0 5 )  d i f ference in t h e  
n u m b e r  of muscle  l a r v a e  in i m m u n i z e d ,  nonsupp re s sed  
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Group Mean :t: S.D. 

Immunized mice + 350 T. spiralis 
larvae (I) 

Immunized mice + 350 T. spiralis 
larvae + azathioprine (II) 

Normal mice + 350 T. spiralis 
larvae (III) 
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larvae + azathioprine (IV) 

715.832• 

327.191:1= 97.81.3 

499.703:~177.797 

945.971=t=266.164 

mice  (Group I) as c o m p a r e d  to  n o n i m m u n i z e d ,  suppressed  
mice (Group IV). All  o the r  d i f ferences  were s ign i f ican t  
(P < 0.05). 

Thus ,  a z a t h i o p r i n e  suppressed  t h e  p r i m a r y  i m m u n e  
response  of mice  in fec ted  w i t h  T. spira'lis; however ,  t he  
a n a m n e s t i c  response  was n o t  suppressed .  Th i s  s t u d y  gives 
f u r t h e r  ev idence  t h a t  i m m u n i t y  in  mice  in fec ted  w i t h  T. 
spiralis is p r i m a r i l y  due  to  de layed  (celluIar) hypersens i -  
t iv i ty .  This  l a t t e r  response  leads to  i n t e s t i n a l  i n f l a m m a t i o n  
and  s u b s e q u e n t  expu l s ion  of adu l t  worms.  Since t h e  
n u m b e r  of musc le  l a rvae  was s ign i f i can t ly  r educed  ( P  
< 0.001) in i m m u n i z e d ,  suppressed  mice  as c o m p a r e d  
w i t h  t he  i m m u n i z e d  nonsupp re s sed  mice, t h e  a n a m n e s t i c  
response  was no t  affected.  

This  aga in  gives f u r t h e r  s u p p o r t  to  t he  a c c u m u l a t i o n  of 
ev idence  t h a t  t h e  i n f l a m m a t o r y  change  in  t he  i n t e s t i ne  is 
t he  f ina l  effector  m e c h a n i s m  of t h e  de layed  hype r sens i t i -  
v i t y  reac t ion .  T h a t  t h i s  de layed  h y p e r s e n s i t i v i t y  exists,  
suppor t s  t he  h y p o t h e s i s  t h a t  ' t h e  i m m u n i t y  of mice  
aga ins t  t he  adu l t  worms  of T. spiralis has  a ce lLmed ia t ed  
bas is '  1. F ina l ly ,  t h i s  descr ibed  hos t -pa ra s i t e  mode l  
s y s t e m  can  be  a useful  a d j u n c t  to  e v a l u a t e  t he  i m m u n o -  
suppress ive  ac t ion  of o t h e r  e x p e r i m e n t a l  d rugs  t h a t  are  
des igned  to  i n h i b i t  t he  h y p e r s e n s i t i v i t y  p h e n o m e n a  a n d /  
or a n t i b o d y  formation-~ 

Zusammen/assung. Die W i r k u n g  y o n  A z a t h i o p r i n  au f  
die I m m u n a n t w o r t  yon  m i t  Trichinella spiralis inf izier-  
t en  M/iusen is t  auf  G r u n d  der  A n z a h l  in  der  M u s k u l a t u r  
au fge fundenen  L a r v e n  beu r t e i l t  worden.  N a c h  e iner  
E r s t i n f e k t i o n  zeigen b e h a n d e l t e  Tiere gegeni iber  K o n t r o l -  
len eine u n t e r d r i i c k t e  I m m u n a n t w o r t .  L i n e  i m m u n -  
suppress ive  W i r k u n g  y o n  A z a t h i o p r i n  b l e ib t  bet  e iner  
sekund/ i ren  I n f e k t i o n  h ingegen  aus. 
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Control  of Ant i coagu la t ion  in Rats  

Coumar in s  are  wide ly  used as ra t -k i l l e r s  b y  i n d u c i n g  
severe  h y p o c o a g u l a b i l i t y  wh ich  resu l t s  in  h a e m o r r h a g i n g ,  
b u t  socalled t h e r a p e u t i c  a n t i c o a g u l a t i o n  in  t h e  ra t ,  as 
one of t h e  m o s t  f r e q u e n t l y  used l a b o r a t o r y  an imals ,  has  
scarcely  been  s tud ied .  For  t h e  l a b o r a t o r y  con t ro l  of t h e  
degree of a n t i c o a g u l a t i o n  in ra ts ,  t h r o m b o p l a s t i n s  1-~ 
were used, wh ich  were no t  wel l -def ined as to  t h e i r  sensi-  
t i v i t y  for r a t  coagu la t ion  factors .  

E x p e r i e n c e  in h u m a n s  has  been  t h a t  c a l i b r a t i on  of 
t h r o m b o p l a s t i n s  is r a t h e r  d i f f icul t  5. Sens i t i v i t y  for c lo t t -  
ing fac to r  levels ha s  to  be  checked  as well  as t he  i n h i b i t -  
o ry  in f luence  of i n a c t i v e  c lo t t i ng  factors,  cal led P I V K A s  
(Pro te ins  in v i t a m i n  K-absence ;  H e m k e r  et  al.6). W e  
decided to  eva lua t e  a r ap id  a n d  we l l - s t anda rd i zed  as say  
m e t h o d  for  i t s  s e n s i t i v i t y  for  t he  m e a n  c lo t t i ng  fac to r  level  
of t h e  p r o t h r o m b i n  com pl ex  7 a n d  t h e  poss ib le  in f luence  
of P I V K A  on  t he  t e s t  r e su l t  in  r a t s  u n d e r  an t i coagu la t ion .  

Methodology. A) F o r  t he  c o n s t r u c t i o n  of a re fe rence  
cu rve  for b lood  samples  a s sayed  in t he  N o r m o t e s t  r e a g e n t  

(Nyco, Oslo, Norway) 12 healthy male Wistar rats (aged 
4 months, body weight 325-375 g) from an inbred colony s 
fed on a standard diet and with factor II, VII and X 
levels in the normal range (80-120% assayed against 
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4 R. NIEDNER, M. I~AYSER, N. REUTER, FR. MEYER and W. PERKOW, 

Arzneimittel-Forsch. 23, 102 (1973). 
5 E. A. LOELIGI~R, Thromb. Diath. ttaemorrh. 28, 109 (1972). 
6 H. C. HEMKER, J.  J .  VELTKAMP, A. HENSEN and E. A. LOELIGER, 

Nature, Lond. 200, 589 (1963). 
7 J.  j .  VI~LTKAMP, ill H ~ a f 4  B~O0~ Coagulation (Univers i ty  Press, 

Leiden 1969), p. 381. 
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Fig. 1. Saline dilution curve of rat blood asasyed in the Normotest 
reagent. 

pooled  p l a s m a  der ived  f rom 30 n o r m a l  ra ts )  were p u n c t -  
u red  u n d e r  e the r  anes thes i a  in  t he  a o r t a  a n d  4.9 ml  b lood  
was col lected in po lys ty ro l  c rys ta l  t u b e s  c o n t a i n i n g  0.1 m l  
20% t r i s o d i u m  c i t r a t e  d i h y d r a t e  solut ion.  F r o m  eve ry  
b lood  sample  0.020 m l  was  b l o w n  in to  0.25 m l  N o r m o t e s t  
r e a g e n t  a n d  t h e  d o t t i n g  t i m e  was  read.  T he  same  proce-  
du re  was car r ied  o u t  w i t h  75, 50, 25 a n d  12.5% sal ine  
d i lu t ions  of t h e  i n d i v i d u a l  samples .  S u b s e q u e n t l y  all  
b lood  samples  were m i x e d  a n d  t he  N o r m o t e s t  was  per-  
fo rmed  for  90, 80, 70, 60, 50, 40, 30, 20, 15, a n d  10% 
d i lu t ions  of th i s  mix tu re .  Al l  assays  were dupl ica ted .  

]3) Two types  of e x p e r i m e n t s  were done  for  t h e  con- 
s t r u c t i o n  of o t h e r  cu rves  : 1 . 6  groups  of 7 rats ,  k e p t  u n d e r  
t he  same  cond i t ions  as m e n t i o n e d  above ,  were an t ico-  
agu la ted  w i t h  W a r f a r i n  (Coumadin-sod ium,  Endo- l ab ,  
New York ,  USA)  in j ec t ed  i.p., in  a dose of 150 ~g/100 g 
b o d y  wt.  Th i s  dose m u s t  be  cons idered  as t o t a l l y  b locking,  
since doses of 100 ~g/100 g b o d y  wt .  a n d  more  gave  iden-  
t ica l  d i s a p p e a r a n c e  r a t e s  of t h e  c lo t t i ng  fac to rs  9. A t  3, 6, 
9, 14 a n d  24 h b lood  was sampled  u n d e r  e the r  a n e s t h e s i a  

f rom the  ta i l  b y  sever ing  one ve r t eb ra .  F i r s t l y  a h e m a t o -  
c r i t  cap i l la ry  (Ge lman-Hawsk ley ,  Lancing ,  E n g l a n d )  was 
filled. Secondly  a 20 tzl p i p e t t e  (Dade, Miami,  USA)  was 
filled w i t h  b lood  and  a N o r m o t e s t  assay  was car r ied  ou t  
immedia t e ly .  T h i r d l y  0.15 m l  b lood  w a s  sampled  b y  t h e  
m e t h o d  of PYOR_&LLA 9 w i t h  t h e  d i lu t ion  f luids of DYGVE 
a n d  L~ND ~0 to  assay  t he  coagu la t ion  fac tors  II, v i i  a n d  
X.  These  c i t r a t e  d i lu t ion  f luids (f inal  conc. 7.9 r aM)  were 
buf fe red  w i t h  9.9 g/1 Hepes  (Calbiochem, Los Angeles,  
USA)11 a n d  also Trasy lo l  550 IU/1 (Bayer,  Leverkusen ,  
G e r m a n y )  was  a d d e d  to  i n h i b i t  c o n t a c t  a c t i v a t i o n  la. The  
factor II ,  v i i  a n d  X assays  were car r ied  ou t  ill a one-  
s tage  me thod ,  us ing  artificial s u b s t r a t e  plasma's ]8,14 a n d  
h o m e - m a d e  r a t - b r a i n  t h r o m b o p l a s t i n  accord ing  to  t h e  
m e t h o d  descr ibed  b y  OWR]~N a n d  AAS 1~ for h u m a n  b r a i n  
t h r o m b o p l a s t i n .  The  n o r m a l  reference  p l a s m a  for  these  
assays  was o b t a i n e d  b y  aor t i c  p u n c t u r e  u n d e r  e t h e r  
anes thes i a  of 30 n o r m a l  ra ts ,  us ing  PY6RXLLX'S m e t h o d  9. 

2. Th ree  g roups  of 7 r a t s  u n d e r  t h e  same  cond i t ions  got  
25, 25 and  15 ~g War f a r i n /100  g b o d y  wt .  on  t he  f i rs t  3 days  
respect ive ly .  A t  t he  f o u r t h  d a y  b lood  was  sampled  as in  
t h e  p rev ious  e x p e r i m e n t  a n d  t h e y  were c o n t i n u e d  on  
W a r f a r i n  i n ' a n  i n d i v i d u a l  dose (mos t ly  b e t w e e n  12 a n d  15 
Fg/100 g b o d y  wt.  pe r  day)  for 3 weeks.  E v e r y  3 days  a 
b lood  sample  was t a k e n  a n d  t h e  dosage scheme adap ted .  
W h e n  h e m a t o c r i t  va lues  d ropped  more  t h a n  5%, t h e  
coagu la t ion  p a r a m e t e r s  were rej ected.  Af te r  b lood  sampl -  
ing  t h e  ta i l  was  cau te r i zed  b y  an  e l ec t rocoagu la to r  Enge l  
( type MK310).  

9 K. PY6R&LL~,, Annls Med. exp. Biol. Fenn. 43, suppl. 3. (1965). 
10 H. DYGVE and E. LUND, Acta reed. seand. 150, 207 (1954). 
11 S. ZUCXER, M. H. CATHEY and B. WEST, J. clin. Path. 53, 924 

(1970). 
1~ C. R. M. PR~TICE, G. P. McNIcoL and A. S. DOUGLAS, Thromb. 

Diath. Haemorrh. 24, 265 (1970). 
13 F. KOLLER, E. A. LOELIGER, F. DUGKERT, Acta haemat. 6, 1 (1951). 
14 H. C. HEMKEg, A. C. W. SWART and A. J. M. ALINK, Thromb. 

Diath. Haemorrh. 27, 205 (1972). 
z~ p. A. OWRE~r and K. Arts, Seand. J. etin. Lab. Invest. 3, 201 

(1951). 
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Fig. 2. Normotest results obtained with blood 
samples from warfarin-anticoagulated rats 
plotted against the mean activity of the clot- 
ting factors II, VII, and X assayed separately 
with a specific method. The lower curve (X) 
is based on the results during the initial stage 
of an ticoagulation. The upper curve (�9 repre- 
sents the results during longterm treatment. 
Each symbol represents 1 blood sample. 
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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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