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Table II. Comparison of Delta and F antigens from rat liver 

EXPERIN~TIA 29/11 

Property Delta F 

MoI. weight (gel filtration) 
pl (ion exchange chromatography) 
Immuno-electrophoresis 
Anion exchange chromatography 

Temperature stability 
50 ~ 10 min 

30~ 

pH stability 
pH 5 
pH 11 

Effect of enzymes 
DNAase 
RNAase 

0t-Chymotrypsin 
Localization in liver cells 

Distribution in various organs 
liver 
kidney 
other organs 

Distribution of cross-reactive antigens 
in various species 
Mouse 
Rat 
Cow 
Man 

around 58,000 
lower than 7 
mobility of or-globulin 
several molecular species 

inactivated ~ 
decrease to 1/o of original activity within 15 h 

inactivated 
inactivated 

unaffected 
unaffected 

inactivated only when semipurified 
cytosol 

large amoun~ 
small amount 
not detectable 

yes 

yes 
yes 

around 65,000 
around 7 
mobility of/J-globulin 
no detectable polymorphism 

little affected 
unaffected by prolonged frozen 
storage 

unaffected 
little affected 

unaffected 
unaffected 

crude extracts readily inactivated 
cytosol 

large amount 
small amount 
not detectable 

yes 
yes 
yes 

~Inactivated = substance no longer precipitable by corresponding antisera in gel diffusion tests. 

t h u s  charac te r i s t i c s  of a t r u e  a u t o a n t i b o d y .  This  was 
f u r t h e r  a sce r t a ined  b y  showing  t h a t  t he  se rum f rom one 
a n i m a l  p r ec ip i t a t ed  an  e x t r a c t  m a d e  f rom t he  l iver  of t h a t  
same an imal .  The  a u t o a n t i g e n  i nvo lved  will h e n c e f o r t h  
be  called Del ta .  The  exac t  immuno log i ca l  r e l a t ionsh ip  
be tween  a n t i - D e l t a  and  t he  a l loan t ibod ies  m e n t i o n e d  
above  ( induced in Lewis r a t s  b y  B N  a n d  D A  ext rac t s )  
ha s  no t  ye t  been  worked  out .  

Since t he  a u t o a n t i b o d y - a u t o a n t i g e n  sys t em of r a t s  was  
so s t r ik ing ly  s imi lar  to  t h a t  f ound  earl ier  in  mice, i t  
seemed i m p o r t a n t  to  com pa r e  t he  two ant igens .  B o t h  were 
widely  d i s t r i b u t e d  in l iver  e x t r a c t s  of m a m m a l i a n  
species, so t h a t  a m e a n i n g f u l  compar i son  w i t h i n  t he  same 
species was  possible.  F o r  ins tance ,  r a t  l iver  ex t rac t s ,  in  
a d d i t i o n  to Del ta ,  c o n t a i n e d  a n  a n t i g e n  wh ich  s t rong ly  
cross- reac ted  w i t h  F an t i gen  f rom mouse  l iver  ~, and  
mouse  l iver  ex t rac t s ,  in  add i t i on  to F, c o n t a i n e d  a 
Del ta - l ike  an t igen .  Immunolog ica l ly ,  t he  2 an t igens  ap- 
pea red  comple te ly  u n r e l a t e d  in all species t e s t ed  (rat, 
mouse,  cow a n d  man) ,  w i t h  u n d i s t u r b e d  crossing of t he  
p r ec ip i t a t i on  l ines in double  di f fus ion studies.  Never -  
theless,  phys icochemica l  p roper t i e s  of t he  2 an t igens  were 

grossly similar ,  as shown in Tab le  i i .  (The d a t a  shown 
are s imi la r  to  those  of mouse  l iver  F antigenS,4.)  

I t  the re fore  appea r s  t h a t  a u t o a n t i b o d i e s  to  soluble  
l iver  an t igens  can  be  read i ly  i nduced  in 2 species, r a t  a n d  
mouse,  p rov ided  al logeneic s t i m u l a t i o n  in t h e  p r o p e r  
s t r a i n  c o m b i n a t i o n  is a r ranged .  

Zusammen[assung. Es werden  einige E i g e n s c h a f t e n  
eines leberspez i f i schen  A n t i g e n s y s t e m s  der  R a t t e  be- 
schr ieben.  Es  wi rd  gezeigt,  dass  das  e n t s p r e c h e n d e  Ant i -  
gen aus  L e w i s - R a t t e n  in B N - R a t t e n  e inen  un iverse l l  
k r enz reag i e r enden  A u t o a n t i k 6 r p e r  induzier t .  
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Murine Thyroiditis Induced by Neonatal Thymectomy 

Since WITEBSKY a n d  ROSE~ r epo r t ed  a n  e x p e r i m e n t a l  
i nduc t i on  of t hy ro id i t i s  in  r a b b i t s  b y  a n  i m m u n i z i n g  
procedure ,  al lergic t h y r o i d i t i s  has  been  induced  b y  t h e  
same  t r e a t m e n t  in  va r ious  l a b o r a t o r y  animals ,  i nc lud ing  
mice. W i t h  t he  e s t a b l i s h m e n t  of t he  t h y m i c  role in 
cel lular  i m m u n i t y ,  i t  has  now been  genera l ly  accep ted  
t h a t  e x p e r i m e n t a l  allergic t hy r o i d i t i s  (EAT) is also 

d e p e n d e n t  on  t he  presence  of t he  t h y m u s ,  especial ly  of 
t h y m u s - d e r i v e d  l y m p h o i d  cells (T-cells). I n  ch ickens  2 
and  r a t s  3, n e o n a t a l  t h y m e c t o m y  m a d e  t h e  an ima l s  less 
respons ive  to  t h e  i n d u c t i o n  of thy ro id i t i s .  

On t he  o the r  h a n d ,  s p o n t a n e o u s  a u t o i m m u n e  t hy ro id i t i s  
(SAT) has  been  r epo r t ed  in dogs, ch ickens  a n d  rats .  
WICK et  al. 4, ~ and  r ecen t ly  R o s e  et  al. a, us ing  t he  Obese 
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Incidence of lymphocytic thyroiditis (LT) and its relation to ovarian dysgenesis (OD) in neonatally thymectomized (C3H/HeMs • 129)F i 
4-month-old mice and prevention by thymus  grafting or thymus  cell injection 

Sex Thymectomy Treatment  No. No. (%) No. (%) No. 
of mice of LT of OD of LT with OD 

? - - 50  o ( o )  o ( o )  o 

at 3 days --  50 15 (30) 27 (54) 10 

at 3 days thymus  graft at 7 days 22 0 (0 )  1 ( 5 )  0 
? at 3 clays thymus  cell at 7 days 20 0 (0 )  1 ( 5 )  0 

? at 7 days --  20 0 (0 )  0 ( 0 )  0 

- -  -- 51 0 (0 )  --  --  

at 3 days --  34 3 ( 9 )  --  - -  --  

s t r a i n  of  c h i c k e n ,  h a v e  f o u n d  t h a t  n e o n a t a l  t h y m e c t o m y  
i n c r e a s e d  t h e  s e v e r i t y  of  s p o n t a l a e o u s  t h y r o i d i t i s  in  
c h i c k e n s ,  w h i l e  n e o n a t a l  o r  e m b r y o n a l  b u r s e c t o m y  
r e s u l t e d  in  a s i g n i f i c a n t  d e c r e a s e  o f  b o t h  t h e  f r e q u e n c y  
a n d  s e v e r i t y  of  t h e  d i sease .  T h e y  i n t e r p r e t e d  t h e s e  
f i n d i n g s  as  a n  i n d i c a t i o n  t h a t  t h e  B u r s a - d e p e n d e n t  
l y m p h o c y t e s ,  w h i c h  a r e  a s s u m e d  to  b e  e q u i v a l e n t  t o  
b o n e  m a r r o w  d e r i v e d  l y m p h o i d  cel ls  (B-cel ls)  in  m a m m a l s ,  
p l a y  t h e  m a j o r  ro le  in  t h e  d e v e l o p m e n t  of  s p o n t a n e o u s  
b i r d  t h y r o i d i t i s ,  a n d  p r o p o s e d  t h a t  d i f f e r e n t  p a t h o l o g i c a l  
p r o c e s s e s  m a y  be  c o n c e r n e d  in  t h e s e  2 t y p e s  of  t h y r o i d i t i s .  

NISttlZUKA e t  a l .7 , s  h a v e  i n v e s t i g a t e d  t h e  l o n g - t e r m  
e f f ec t s  of  n e o n a t a l  t h y m e c t o m y  in  m i c e  a n d  f o u n d  t h a t  a 
c o m p l e t e  r e m o v a l  of  t h e  t h y m u s  a t  n e o n a t a l  age  i n d u c e s  
o v a r i a n  d y s g e n e s i s ,  a n d  s u c h  d y s g e n e t i c  o v a r i e s  a r e  o f t e n  
i n f i l t r a t e d  b y  l y m p h o i d  ceils.  F u r t h e r m o r e ,  t h e  a d m i n i s t r a -  
t i o n  of h u m a n  c h o r i o n i e  g o n a d o t r o p i n  i n d u c e s  ' l y m p h o -  
c y t i c  o o p h o r i t i s '  in  p r e - d y s g e n e t i c  o v a r i e s  of  n e o n a t a l l y  
t h y m e c t o m i z e d  m i c e .  I n  r e l a t i o n  t o  t h e  a b o v e ,  we  n o w  
r e p o r t  a n o t h e r  i n t e r e s t i n g  f i n d i n g  t h a t  n e o n a t a l  t h y m e c -  
t o m y ,  w i t h o u t  a n y  o t h e r  t r e a t m e n t ,  i n d u c e s  l y m p h o c y t i c  
t h y r o i d i t i s  in  s o m e  h y b r i d  mi ce .  

F e m a l e  a n d  m a l e  m i c e  of  (C3H/HeMs•  
/ B A L B / c  • 1 2 9 / J ) F  x a n d  ( C 5 7 B L / 6 J  • C 3 H / H e M s ) F 1  w e r e  
u s e d .  Al l  t h e  m i c e  w e r e  b r e d  in  o u r  l a b o r a t o r y .  T h e  
t h y m u s  w a s  r e m o v e d  a t  3 or  7 d a y s  of  age  as  p r e v i o u s l y  

d e s c r i b e d  s. A l t e r n a t i v e  l i t t e r m a t e s  w e r e  u s e d  as  c o n t r o l s .  
T h e  m i c e  w e r e  k i l l ed  a t  4 o r  12 m o n t h s  of a g e  a n d  t h e  
t h y r o i d  g l a n d s ,  t o g e t h e r  w i t h  n e i g h b o r i n g  t i s s u e ,  w e r e  
s e c t i o n e d  a t  m o r e  t h a n  4 d i f f e r e n t  l eve l s  a n d  s t a i n e d  w i t h  
t I e m a t o x y l i n  a n d  E o s i n .  

M a c r o s c o p i c a l l y ,  n o r m a l  t h y r o i d  g l a n d s  o r  g l a n d s  w i t h  
m i l d  t h y r o i d i t i s  w e r e  r e d d i s h  a n d  f la t ,  w h i l e  t h e  g l a n d s  
w i t h  s e v e r e  l e s ions  we re  p a l e - g r a y i s h  a n d  b u l g e d .  I n  t h e  
s ec t i on ,  e a r l y  s c a t t e r i n g  l y m p h o c y t i c  i n f i l t r a t i o n s  a p p e a r  
f i r s t  a t  p e r i v a s c u l a r  r e g i o n s  a n d  w i t h  t h e  p r o g r e s s i o n  of  
i n t e r f o l l i c u l a r  i n f i l t r a t i o n  b y  l y m p h o i d  cells,  t h y r o i d  
fol l ic les  s h o w  loss  of  col loid,  i n c r e a s e  in  e p i t h e l i a l  cel l  
h e i g h t  a n d  d e s t r u c t i o n  of  t h e  fo l l i cu l a r  a r c h i t e c t u r e .  
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Fig. 1. Thyroid of a neonatally thylnectoinized (BALB/c • 129)F I 
mouse at 12 months  of age, showing massive lymphoid infiltration 
with germinal centers. H. and E., x 70. 

Fig. 2. Thyroiditis of a neonatally thymectomized (C3H/He • 129)F 1 
mouse at 4 months  of age. Diffuse lymphocytic infiltration, destruc- 
tion of follicles and cuboidal epithelial ceils with large nuclei. I-t. and 
E., • 350. 
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L y m p h o c y t e s  and,  somet imes ,  p l a s m a  cells are t h e  m a i n  
cel lular  t ypes  of t h e  inf i l t ra tes .  I n  severe cases l y m p h o i d  
ge rmina l  cen ters  a p p e a r  w i t h i n  t he  affected areas  (Figure 
1), a n d  d isorganized  fol l icular  ep i the l ia l  cells e x h i b i t  
oxyphi l ic  a l t e r a t i on  of t h e i r  c y t o p l a s m  w i t h  large nucle i  
(Figure 2). The  g land  was usua l ly  af fected b i la te ra l ly .  
B o t h  sexes were affected b u t  t he  inc idence  in females  was 
h igher  t h a n  t h a t  in  males.  T h y m e c t o m y  a t  7 days  of age 
was usua l ly  less, bu t ,  in  t he  p re sen t  an imals ,  n o t  effect ive 
in i nduc ing  t h e  disease. T he  course of t h i s  disease is t i l l  
far  f rom clear, b u t  i t  will  occur  ins id ious ly  a few m o n t h s  
af te r  t h y m e c t o m y  and  m a y  las t  for a cons iderab le  per iod  
of t ime.  

The  pa tho log ica l  process  of th i s  t h y r o i d i t i s  appea r s  also 
to  be  d e p e n d e n t  on  t he  genet ic  b a c k g r o u n d  of t he  mice  
used. (C3H • 129) h y b r i d  mice are  so far  mos t  suscept ib le  
to  n e o n a t a l  t h y m e c t o m y ,  b u t  t he  inc idence  does no t  
exceed 30%. ( C 5 7 B L •  c o m b i n a t i o n  is h igh ly  
r e f r ac to ry  to  t he  t r e a t m e n t  (0%) and  ( B A L B / c  x 129) is 
i n t e r m e d i a t e  (less t h a n  10%).  

I n  t h e  n e x t  expe r imen t ,  n e o n a t a l l y  t h y m e c t o m i z e d  
mice were r e c o n s t i t u t e d  b y  t h e  s u b c u t a n e o u s  g ra f t ing  of 
a n e o n a t a l  whole  t h y m u s  or b y  t h e  i.p. i n j ec t ion  of 7-day 
t h y m u s  cells (107) a t  7 days  of age, a n d  ki l led a t  4 m o n t h s  
of age. Such  t r e a t m e n t s  p r e v e n t e d  no t  on ly  in fe r t i l i ty  
w i t h  ova r i an  dysgenesis  b u t  also l y m p h o c y t i c  thyro id i t i s .  
No d i rec t  connec t ion ,  however ,  was  obse rved  be t ween  
thy ro id i t i s  and  ova r i a n  dysgenesis  (Table).  

Since no serological  e x a m i n a t i o n s  were car r ied  ou t  in  
t he  p r e sen t  exper imen t s ,  i t  is imposs ib le  to  answer  w h e t h e r  

th i s  m u r i n e  t hy ro id i t i s  is based  s t r i c t ly  on  a n  a u t o i m m u n e  
process  or a n y  o t h e r  u n k n o w n  causes. The  a s sumpt ion ,  
however ,  can  be  m a d e  t h a t  t he  onse t  a n d  ti le p e r p e t u i t y  
of t he  disease m a y  be  d e p e n d e n t  on  t he  sus ta ined  un-  
ba l ance  be tween  T a n d  B cells a n d  t h a t  t he  presence  of all 
i n t a c t  t h y m u s ,  or of a suff ic ient ly  large n u m b e r  of T ceils, 
would  p r e v e n t  t he  disease. 

Toge the r  w i t h  t he  o t h e r  2 t ypes  of thyro id i t i s ,  E A T  
a n d  SAT, t he  p r e s e n t  t h y r o i d i t i s  m a y  p rov ide  a u n i q u e  
a p p r o a c h  to  t he  s t u d y  of h u m a n  H a s h i m o t o ' s  thyro id i t i s .  
F u r t h e r  s tudies  are now u n d e r  way" .  

Zusammen/assung. Nachwe i s  e iner  Thy ro id i t i s  bet  
h y b r i d e n  Mttusen, die bet  der  G e b u r t  t h y m e k t o m i e r t  
wurden .  Die E n t z i i n d u n g  der  T h y r o i d e a  wurde  d u r c h  
I m p l a n t a t i o n  yon  T h y m u s  bzw. I n j e k t i o n  yon  T h y m u s -  
zellen ve rh inde r t .  
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Hyperthyroidism and Gonadotropin Secretion in 

S h o r t - t e r m  h y p e r t h y r o i d i s m  has  been  r epo r t ed  to 
increase  ovu l a t i on  r a t e  a n d  l i t t e r  size in  r a t s  1, 2. Hype r -  
t h y r o i d i s m  of long d u r a t i o n  how eve r  has  been  found  to  
h a v e  a d e t r i m e n t a l  effect  on  r e p r o d u c t i o n  in female  r a t s  
r e su l t ing  in p ro longed  per iods  of diestrus~-5.  I n  t h e  ma le  
r a t  h y p e r t h y r o i d i s m  has  been  r epo r t ed  to  cause  a decrease  
in t e s t i cu la r  and  accessory sex g land  weigh ts  6. A l t h o u g h  
reduced  gonada l  s ens i t i v i ty  to  g o n a d o t r o p i n s  m a y  be  
pa r t i a l l y  respons ib le  for t he  adverse  effects of hyper -  
t h y r o i d i s m  on r ep ro duc t i on  7,a, r educed  secre t ion  of 
gonado t rop in s  m a y  also be  involved .  T he  p r e s en t  s t u d y  
was conduc t ed  to  o b t a i n  p r e l i m i n a r y  d a t a  on  t he  effects 
of t r e a t m e n t  w i t h  t r i i o d o t h y r o n i n e  on  p i t u i t a r y  and  
se rum g o n a d o t r o p i n  levels in  r a t s  of b o t h  sexes. 

Materials and methods. 75 male  r a t s  of t he  L o n g - E v a n s  
s t r a in  a n d  16 females  of t he  Sp rague -Dawley  s t r a i n  t h a t  
were p roduced  in our  own  colony were used in t h i s  s tudy .  
All an ima l s  were 6-7 m o n t h s  of age. D u r i n g  t h e  experi-  
m e n t s  t he  an ima l s  were i n d i v i d u a l l y  caged in a l igh t  
(12 h l ight ,  12 h dark)  a n d  t e m p e r a t u r e  (22-24~ 
cont ro l led  room. The  an i m a l s  were in jec ted  each  m o r n i n g  
for 13 days  w i t h  e i the r  16 ~g t r i i o d o t h y r o n i n e  (T3) in  
0.2 ml  of a lka l ine  sal ine or t h e  a lka l ine  sal ine alone. B o d y  
we igh t  changes  a n d  t he  a m o u n t  of feed c o n s u m e d  over  
t he  e x p e r i m e n t a l  pe r iod  were measured .  A p p r o x i m a t e l y  
24 h a f te r  t he  las t  i n j ec t ion  t he  an i m a l s  were l i gh t ly  
ane s the t i z ed  w i t h  e the r  a n d  b lood  samples  were o b t a i n e d  
b y  cardiac  punc tu re .  T he  an i m a l s  were t h e n  ki l led w i t h  a n  
overdose  of e ther .  Th e  an t e r i o r  p i t u i t a r y  gland,  gonads  
a n d  semina l  vesicles were r e m o v e d  a n d  weighed.  An te r io r  
p i t u i t a r y  g lands  a n d  se rum samples  were f rozen a n d  
la te r  a s sayed  for follicle s t i m u l a t i n g  h o r m o n e  (FSH) a n d  
lu te in iz ing  h o r m o n e  (LH). 

The  c o n c e n t r a t i o n s  of L H  in t he  h o m o g e n a t e s  of 
i n d i v i d u a l  p i t u i t a r y  g lands  a n d  t he  s e rum samples  were 

Male and Female Rats 

m e a s u r e d  b y  t h e  ov ine -ov ine  r a d i o i m m u n o a s s a y  of 
NISWENDER et  al. 9. FSFI  c o n c e n t r a t i o n s  were d e t e r m i n e d  
us ing  t he  double  a n t i b o d y  r a d i o i m m u n o a s s a y  d i s t r i b u t e d  
b y  t he  N a t i o n a l  I n s t i t u t e  of A r t h r i t i s  a n d  Metabo l ic  
Diseases (NIAMD),  N I H .  The  s t a n d a r d s  used in t h e  L H  
a n d  F S H  assays  were N I A M D - r a t - L H - R P - 1  and  N I A M D -  
r a t - F S H - R P - 1 ,  respec t ive ly .  All. samples  were assayed  
in dupl ica te .  The  d a t a  were  a n a l y z e d  b y  ana lys i s  of 
va r i ance  w i t h  sums  of squares  a d j u s t e d  for u n e q u a l  
subclass  n u m b e r s  b y  use of t he  h a r m o n i c  m e a n  of N 
(SNEDECOR 10). 

Results and discussion. The  resul t s  are s u m m a r i z e d  in 
t he  Table .  T r e a t m e n t  w i t h  T 3 resu l ted  in a loss of b o d y  
we igh t  (20 < 0.01) b u t  d id  no t  affect  t he  a m o u n t  of feed 
consumed .  The  ma le  r a t s  c o n s u m e d  more  feed ( P  < 0.01) 
t h a n  did  t he  female  ra ts .  The  p i t u i t a r y  g lands  of ma le  
r a t s  were  smal le r  ( P  < 0.01) a n d  c o n t a i n e d  h i g h e r  
c o n c e n t r a t i o n s  ( P  < 0.01) of F S H  a n d  L H  t h a n  those  of 
females.  T r e a t m e n t  w i t h  T 3 d id  no t  af fec t  gonada l  we igh t  
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