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A study of the f i r s t  genera t ion  of rabbi ts  f r o m  mothe r s  immunized with homologous thyroid 
gland plus adjuvant showed that m a t e r na l  ant i thyroid antibodies pass  through the placenta,  
appea r  in the fetal  blood, and a r e  st i l l  p r e sen t  in the neonatal blood until the 40th day of life. 
The highest t i t e r s  of hemagglut inat ing antibodies reached 1 : 128 and of complement - f ix ing  
antibodies 4 +. Histological  examinat ion  of the thyroid glands of the expe r imen ta l  rabbi ts  
showed m arked  changes r e sembl ing  spontaneous thyroidi t is .  The thyroid gland t i s sue  was 
m o r e  highly d i f ferent ia ted , , in tens ive  vacuolat ion of the colloid was observed ,  and the seve r i ty  
of the lymphoid changes was a s s e s s e d  as 2 + and 3 +. These  les ions  of the thyroid  gland a r e  
the resu l t  of the act ion of "ea r ly"  ant i thyroid antibodies t r a n s f e r r e d  f r o m  mo the r  to fetus.  

After  the demons t ra t ion  that ant i thyroid antibodies can pass  through the human and animal  placenta  
[1, 2] and the high f requency of the i r  appearance  in mo the r s  of a t rophic  c re t ins  [3, 4] it was postulated that 
some causes  of a t rophic  c r e t i n i s m  in man  may be assoc ia ted  with the au to immune  p r o c e s s  in the ma t e rn a l  
thyroid  gland. However,  a t tempts  to induce exper imenta l  c r e t i n i s m  in rabbi ts  and guinea pigs by the p la-  
cental  t r a n s f e r  of ant i thyroid antibodies did not resu l t  in the development  of his tological  thyroidi t is  by the 
newborn an imals  despite  high t i t e r s  of c i rcula t ing antibodies [3, 4, 7]. The e x p e r i m e n t s  of Nakamura  et al., 
[5, 6] showed that "ea r ly"  antibodies against  the thyroid gland, fo rmed  2 weeks  a f t e r  the end of immuniza -  
t ion in thyro idec tomized  donors,  have a cytotoxie action. 

The object  of this invest igat ion was to study the t imes  of appearance  of l es ions  in the thyroid gland of 
m o t h e r  rabbi ts  immunized  with thyroid gland antigen together  with adjuvant, and to a t t empt  to produce  a 
d i sease  of the thyroid gland in newborn rabbi t s  by the act ion of "ea r ly"  ant i thyroid  ant ibodies  t r a n s f e r r e d  
f r o m  mo the r  to fetus during the per iod of o rganogenes i s  and fetal  development.  

EXPERIMENTAL METHOD 

Female chinchilla rabbits weighing 3-4 kg were used; eight litters each of 6-12 young rabbits were 
obtained from each female. Altogether 62 newborn rabbits were studied. Five healthy females and 20 of 
their young were investigated. Tests were carried out on the Ist, 7th, 10th, 14th, 21st, 30th, and 40th days 
of life. 

The experimental rabbits were immunized by subcutaneous (once a week) and intravenous (three times 
a week) injections of antigen from the homologous thyroid gland (with adjuvant). Each animal received one 
cycle of immuniza t ion  consis t ing of three  subcutaneous and five in t ravenous inject ions.  To inc rease  the 
pe rmeab i l i t y  of the placenta,  hyaluronidase  was injected into the immunized  mo the r s ,  s t a r t ing  on the 11th 
day of pregnancy,  in doses  of 300-600 turbidi ty units every  3 days.  
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TABLE 1. Serological and Histological Changes in Rabbits Born f rom 
Immunized Mothers 

Age of newborn rabbits (days) 
Serological and 
histological i 7 30 40 
parameters 

Hemagglutinating 
antibodies 

o 
1:t28 
l:128 
1:64 

O8 ~32 
1:16 

102 0 2 1~32 

1:32 1:8 -- 
1:16 

128 
11232 

Complement - 
fixing antibodies 

Degree of 
thyroiditis 

0 

1 +  or 2 +  
2+ 

2-~ or 
3+ 

3+ 

§ 
+ §  

2+ 

~ I 

Fig. 1. Thyroid gland of a day-old rabbit: A( f rom a healthy 
mother;  B) f rom an immunized mother:  follicles enlarged, focus 
of lymphoid infiltration (2 +). Here andin Figs.  2 and 3: hematox- 
yl in-eosin,  200 • 

Antithyroid antibodies in the blood of the newborn rabbits and their  mothers  were determined by the 
passive hamagglutination and complement fixation tests .  For  the histological investigations the thyroid 
gland was fixed in Carnoy ' s  fluid and stained with hematoxylin-eosin.  

E X P E R I M E N T A L  R E S U L T S  

Hemagglutinating antibodies appeared on the third day af ter  the end of the cycle in the immunized 
rabbits in fair ly high t i ters  (1 : 128). Complement-fixing antibodies appeared la ter  and pers i s ted  much 
longer;  their  level did not cor re la te  with the t i ters  of hemagglutinating antibodies. Lesions of the thyroid 
gland in these rabbits was investigated at various t imes af ter  immunization: 30, 40, 60, 90, and 120 days. 
No changes were found in the thyroid gland of animals killed on the 30th and 40th days; af ter  2 months the 
s t ructure  of the gland remained normal  in one mother  rabbit, while in the other lymphocytes  appeared and 
the lesions were  a s sessed  as minimal (1 +). In the subsequent months the rabbits showed a picture of thy- 
roiditis of varying severi ty.  It was concluded that during the f i rs t  month of pregnancy no lesions developed 
in the gland of the mother  rabbits af ter  immunization; for  that reason circulat ing antibodies of all types, 
including agress ive ,  evidently can pass  through the maternal  placenta and act on the thyroid gland of the 
fetus at various periods of prenatal  development. 
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Fig, 2. Thyroid gland of a 7-day rabbit: A) f rom a healthy mother ;  
B) f rom an immunized mother:  vacuolation of colloid, lymphoid in- 
f i l t ra t ion (1 +). 

Fig. 3. Thyroid gland of a 14-day rabbit: A) f rom a healthy mo the r ;  
B5 f rom an immunized mother:  fol l icles enlarged, lymphoid inf i l t ra-  
tion (3 +). 

Antibodies against thyroid gland were  found on the f i r s t  day of l ife in newborn rabbits  f rom immunized 
mothers  in the highest t i t e rs :  l a t e r  the t i t e r s  fell  and by the 40th day the antibodies had disappeared com- 
pletely.  Both hemagglutinating and complement-f ixing antibodies passed through the placenta (Table 15. 

On histological  examination of the thyroid glands of the exper imenta l  r abb i t s ,marked  inf lammatory 
changes w e r e  found in the thyroid gland (by .eontrast with the findings of Western  observers5;  these changes 
could be classif ied descr ip t ively  as follows: 

1) The p re sence  of sca t te red  lymphoid infi l t rat ion without des t ruct ion of the fol l ic les  (1+5; 

25 The appearance of loci of lymphocytes  in the in terfol l icular  t issue with slight dest ruct ion of the 
adjacent foll icles (2 +); 

35 The p re sence  of an inf lammatory exudate occupying one- th i rd  of the field of vision, with p r e s e r v a -  
tion o f  the normal  s t ruc tu re  of the gland e lsewhere  (3 +). 
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The thyroid glands of the day-old exper imenta l  rabbi ts  differed f r o m  those of healthy an imals  of the 
s a m e  age in the i r  m o r e  highly different ia ted s t ruc tu re ,  the more  intensive vacuolat ion of the colloid, and 
the p r e sence  of lymphoid les ions  a s s e s s e d  as  2 +. The thyroid epi thel ium was high in both exper imen t  and 
control  (Fig. 1). 

By the 7th day of l ife the difference in the level  of differentiat ion of the glands was m o r e  c lea r ly  ap-  
parent  still ,  as ref lected in the t ruly  fo l l icular  s t ruc tu re  of the glands in the expe r imen ta l  an imals  com-  
pared  with the very  smal l  fol l ic les  of the healthy animals .  In f l ammato ry  changes in the exper imenta l  ani-  
ma l s  of this age were  a s s e s s e d  at  1 + o r  2 +. The height of the thyroid  ep i the l ium was slightly reduced both 
in the exper iment  and in the control;  r e so rp t ion  of the colloid was much m o r e  comple te  in the exper imenta l  
an imals ,  however,  and it did not comple te ly  l ine the cavi ty  of the fol l ic les  (Fig. 2). 

By the 10th day the in f l ammatory  changes were  r a the r  more  s eve re  (2 + or  3 +) and the r e so rp t ion  
vacuoles  were  very  la rge .  The dif ference in the level  of differentiat ion of the thyroid  gland t i s sue  of the 
exper imen ta l  and healthy rabbi ts  p e r s i s t e d  until the age of 14 days (Fig. 3). Start ing f r o m  the age of 2 weeks,  
the les ions  began to diminish and they d i sappeared  comple te ly  on the 40th day of life, pa ra l l e l  with disap-  
pea rance  of antibodies f rom the blood of the young exper imenta l  rabbi ts .  

It is cons idered  that the les ions  thus produced in the thyroid gland a r e  the resu l t  of the a c t i o n o f e a r l y  
ant i thyroid antibodies t r a n s f e r r e d  f r o m  m o t he r  to fetus.  
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