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Thyroiditis in Buffalo Strain Rats Ingesting 7,12-Dimethylbenz(A)Anthracene 

Thyroid i t i s  has  been induced  in Buffalo s t ra in  ra t s  by  
several  chemicals  1-3. The purpose  of th is  r epor t  is to  
descr ibe thyro id i t i s  in ra t s  ingest ing 7 ,12-dimethyl -  
benz(a) an thracene .  

Methods. Buffalo s t ra in  inbred  12-week-old male  and  
female  ra t s  were  given 0.025% 7,12-dimethylbenz(a) -  
an th r acene  (DMBA) ad l ib i tum in Rock land  l abora to ry  
meal.  Males weighed an average  of 295 g, and females  
weighed an average  of 190 g. Similar  groups of animals  
received the  l abo ra to ry  meal  w i thou t  t he  chemical  and  
served as contro ls :  Animals  were  exsangu ina ted  by  hea r t  
punc tu r e  af ter  12 weeks and  comple te  autops ies  were  
done.  The t hy ro id  g lands  were  weighed.  Tissues were  
f ixed in 10% formal in  and s ta ined  rou t ine ly  w i t h  hema-  
toxy l in  and  eosin. Those of t hy ro id  g land were also s ta ined 
wi th  per iodic  acid-Schfff  (PAS), Per ls '  s ta in  for hemo-  
siderin, and  Masson t r i ch rome  for connec t ive  tissue. 
P i tu i t a r ies  were s ta ined  wi th  PAS-o range  G. Sera were  
used for de t e rm ina t i on  of p ro t e in  bound  iodine (PBI) 
and  to ta l  se rum iodine (TSI). 

Results. The gross and  microscopic f indings and  sera 
values are g iven in the  Table.  

The  males  and  females  i nges t ing  D M B A  weighed less 
t h a n  the  contro l  animals  a t  t he  end of the  exper iment .  
The animals  given DMBA wi th  thyro id i t i s  weighed less 

the  lumens.  Cysts  were seen in the  g lands  of 1 male  and  
2 females  given DMBA. These lesions have  been  i l lus t ra ted  
previous ly  *, ~-% Control  animMs d id  no t  have  lesions of 
t h e  t hy ro id  g land  or  o ther  organs.  

In  the  animals  given D M B A  the  ret icularis  was widened  
and the  fasciculata  na r rowed  wi th  focal l ipid deple t ion  
in t he  adrena l  glands.  There  were occasional  vacuo la ted  
basophi ls  in  the  p i tu i t a ry  gland. 

The P B I  and  TSI  values  in an imals  receiving DMBA 
were s l ight ly  h igher  t h a n  those  in the  cont ro l  rats .  

Discussion. DMBA is ano the r  chemical  t h a t  causes 
thyro id i t i s  in Buffalo s t ra in  rats .  The  lesion has been  
descr ibed in t he  same s t ra in  of ra t s  ingest ing 3-methyl -  
cho lan th rene  (MCA) in the  diet ;  a f ter  a single s.c. injec- 
t ion  of MCA; or af ter  r epea ted  s.c. in jec t ions  of t r y p a n  
blue 1-3. Thyroid i t i s  was  also observed  in ra t s  w i th  carbon  
te t rach lor ide  or d ie t a ry - induced  cirrhosis of t he  l iver 4, 5. 
I t  has  been  induced  in W i s t a r  s t ra in  ra t s  b y  immuniza -  
t ion  wi th  homologous  or heterologous  thy ro id  ex t r ac t  or 
w i th  thyroglobul in  in F r e u n d ' s  a d j u v a n t  e. Only Buffalo 
s t ra in  ra t s  ingest ing MCA develop thyroidi t i s .  The lesion 
was  no t  observed in ACI, Fischer ,  Marshall ,  and  Osborne  
Mendel  s t ra in  ra t s  7. 

The cause of the  thyro id i t i s  in Buffalo s t ra in  ra t s  given 
chemicals  is no t  known.  

Body and thyroid gland weight and serum PBI and TSI 

Group Sex Thyroid No. Thyroiditis Aver- Aver- Thyroid 
gland of Mild Mod- Severe age age gland wt. (rag) 

ani- erate begin- termi- Range Aver- 
mals ning hal age 

body body 
wt. (g) wt. (g) 

PBI TSI 
Range Average Range Average 

~zg/100 ml Ug % 

DMBA ~ Thyroiditis 6 1 3 2 197 232 (40-134) 78 
No thyroiditis 4 - - - 201 240 (20-23) 20 

Control ~ No thyroiditis 11 - - - 185 265 (17-37) 25 

DMBA c~ Thyroiditis 4 0 3 1 257 344 (87-156) 89 
c~ No thyroiditis 6 - - - 282 351 (22-36) 27 

Control ~ No thyroiditis 12 - - 285 410 (19-35) 31 

(3.2.4.4) 3.8 (7.4-8.0) 7.4 
(2.6-4.2) 3.7 (6.4-8.7) 7.6 
(2.6-4.0) 3.0 (4.5-6.3) 5.1 

(2.6-4.7) 3.2 (6.4-7.6) 6.9 
(2.8.4.O) 3.5 (6.0-7.1) 6.5 
(3.0-4.1) 3.7 (5.04.4) 5.8 

t h a n  those  t h a t  did no t  have  lesions. Thyroid i t i s  was  
seen in more  of t he  females  t h a n  in t he  males.  The degree 
of thyro id i t i s  did no t  va ry ;  however ,  the  glands weighed 
more  in t he  male  rats .  The  larges t  weighed  156 rag. On 
gross e x a m i n a t i o n  the  glands  w i t h  thyro id i t i s  were f i rm 
and  gray.  Histological ly,  t he  thyro id i t i s  was classified as 
mild,  modera te ,  or severe. There  were l y m p h o c y t e s  and 
a few p la sma  cells focally in the  in t e r s t i t i um in mild 
thyro id i t i s .  

L y m p h o c y t e s ,  p l a sma  ceils, and  occasional  macro-  
phages  con ta in ing  hemos ider in  were p resen t  t h r o u g h o u t  
t he  i n t e r s t i t i um in mode ra t e  thyroid i t i s .  Some of the  
cells l ining the  acini were hyperplas t ic .  These cells were 
co lumnar  w i t h  aeidophil ic  cy top lasm,  oval or round  
nuclei, and  few mitoses.  In  severe thyro id i t i s  there  were 
more  p l a sma  cells in t he  in te rs t i t ium.  The cells of mos t  
of the  acini  were hyperp las t ic .  I n  some of the  acini  there  
were cells w i th in  t he  lumens.  

There  were ep idermoid  cys ts  in some of t he  t h y r o i d  
glands no t  con ta in ing  thyroid i t i s .  The l ining ceils were 
f l a t t ened  and  the re  were s loughed degenera t ing  cells in 

Zusammen[assung. Bei m~nnl ichen  und  weibl ichen R a t -  
t en  des Buf fa lo -S t ammes  t r a t  nach  Verabre ichung  von  
7, 12 -Dime thy lbenzan th racen  eine Thyroid i t i s  auf. 
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