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Figi 5. Chromatographic distribution of labeled iodoaminoacids in 
dense rat and in goiter by low iodine diet. MIT, monoiodotyrosine; 
DIT, diiodotyrosine; T3, Triiodotyroxine; T4, thyroxine; MIT/DIT, 
ratio; T3/T4, ratio. 

Discussion and conclusions. In  th i s  s tudy ,  t he  u l t ra -  
s t r u c t u r a l  changes  were cor re la ted  w i t h  r a d i o a u t o g r a p h y  
and  b iochemica l  d isorders  for a b e t t e r  u n d e r s t a n d i n g  of 
pa thogenes i s  of goiter .  T he  mos t  s ign i f ican t  changes  were 
ex tens ive  e n l a r g e m e n t  of t he  endop lasmic  r e t i cu lum 
(RER) ,  increased  in n u m b e r  of colloid d rop le t s  a n d  of 
dense  granules ,  h y p e r t r o p h y  of microvi l l i  and  Golgi 
appa ra tu s .  R a d i o a u t o g r a p h y  showed a g rea te r  a v i d i t y  of 
these  goi ters  for rad io iodine ,  t he  deve loped  gra ins  were 
located  a t  t he  pe r iphe ra l  colloid and  in t race l lu la r ly .  
R a d i o c h r o m a t o g r a m s  revea led  t he  p r e d o m i n a n c e  of M I T  
over  D I T  a n d  T3 over  T4. The  e n l a r g e m e n t  of RI?;R is 
p r o b a b l y  r e l a t ed  to increased  p ro t e in  syn thes i s  b u t  t h e  
poss ib i l i ty  of a defec t ive  t r a n s p o r t  of t h y r o g l o b u l i n  
t h r o u g h  t he  endop la smic  channe l s  c a n n o t  be  ignored.  

This  e n l a r g e m e n t  of endop lasmic  r e t i cu lum ind ica tes  t h a t  
t he  cel lular  m a c h i n e r y  can  ope ra t e  ac t ive ly  in goiter .  
A n o t h e r  i n t e r e s t i n g  f ind ing  is t he  increased  n u m b e r  of 
dense  g ranu les  or  lysosomes re fe r red  to as ' zymogen- l ike '  
g ranules ;  these  c o n t a i n  acid p h o s p h a t a s e  a n d  p r o b a b l y  
are i nvo lved  in pro teo lys i s  of t hy rog lobu l in .  The  ev idence  
in th i s  r e p o r t  suppor t s  t h e  a r g u m e n t  t h a t  f ine s t r u c t u r a l  
changes  ill iod ine-def ic ien t  t h y r o i d s  are induced  b y  
endogenous  T S H - o v e r s t i m u l a t i o n ,  as well as b y  a lack of 
iodine.  

T h y r o g l o b u l i n  i od ina t ion  t akes  p lace  a t  t h e  cell-colloid 
pe r iphery ,  m a n y  deve loped  gra ins  m a y  also be  sca t t e red  
over  t he  dense  d rop le t s  and  e rgas top la smic  sacs. This  
i n t r ace l lu l a r ly  i od ina t ion  as well as t h e  p r e d o m i n a n c e  of 
M I T  and  T3 over  D I T  a n d  T4 respect ive ly ,  po in t s  to  a 
h o m o s t a t i c  cel lular  m e c h a n i s m  t h a t  works  to  spare  t he  
iodine a n d  syn thes ize  less i od ina ted  h o r m o n e s  in goiters.  

Rdsumg. Une  6 tude  corr61ative c o n c e r n a n t  les modif ica-  
t ions  u l t r a s t ruc tu re l l e s ,  a u t o r a d i o g r a p h i q u e s  et  bio-  
ch imiques  a 6t6 fa i te  dans  le gol t re  e x p 6 r i m e n t a l  p rovoqu6  
p a r  une  ca rence  prolong6e en iode chez les rats .  I1 s ' e s t  
p rodu i t  une  d i l a t a t i o n  e t  une  d6sorgan i sa t ion  ex tens ive  
du  r6 t i cu lum endop lasmique ,  accompagn6es  d ' u n e  aug-  
m e n t a t i o n  des granules  denses,  des gou t tes  colloidales, 
de m~me q u ' u n e  h y p e r t r o p h i e  de l ' appa re i l  de Golgi  et  des 
microvil l is .  L ' a u t o r a d i o g r a p h i e  m e t  en 6vidence une  
i od ina t ion  intrac611ulaire. 
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Failure to Produce  T u m o u r s  in Cattle with  20-Methylcholanthrene  and 3 ,4 -Benzpyrene  

W e  failed to f ind  in t he  ava i l ab le  l i t e ra tu re1 ,  2 a n y  
r e p o r t  a b o u t  t he  effects  of chemica l  ca rc inogens  l ike 
2 0 - m e t h y l c h o l a n t h r e n e  (MCA) a n d  3 ,4 -benzpy rene  in 
cat t le .  T u m o u r s  i nduced  in mice a n d  r a t s  b y  these  car- 
c inogens  are k n o w n  to  possess  d i s t i nc t  an t i gens  3. I n  t h e  
course  of a n  i n v e s t i g a t i o n  des igned to  s t u d y  t he  specific 
an t i gens  of chemica l ly  i nduced  t umour s ,  1 m e m b e r  each  
f rom 1 iden t ica l  t w i n  pa i r  (female, Je r sey  breed) a n d  2 
f r a t e r n a l  f emale - female ,  t w i n  pa i rs  ( one  Je r sey  a n d  one 
Fr ies ian  breed) were i n j ec t ed  s.c., b e h i n d  t he  left  f lank,  
w i t h  400 m g  of MCA suspended  in olive oil. A t  t he  t i m e  of 
th i s  in ject ion,  these  a n i m a l s  were 4 -6  m o n t h s  old;  315 
days  later ,  a ge la t in  capsu le  c o n t a i n i n g  250 m g  of pow- 
dered  MCA was i m p l a n t e d  in to  each  a n i m a l  a t  approx i -  
m a t e l y  t he  same  s i te  as t he  or ig inal  in ject ion.  One 
m e m b e r  each  f rom 2 o t h e r  iden t i ca l  t w i n  pa i rs  (female, 
one Fr i e s i an  a n d  one Gue rnsey  breed)  received u n d e r  
anae s the s i a  one 5 m g  pe l le t  each  of 3, 4 -benzpyrene  u n d e r  
t he  capsule  of t he  r i g h t  k idney .  10 weeks la ter ,  a ge la t in  
capsule  c o n t a i n i n g  250 m g  of powdered  MCA was im- 
p l a n t e d  b e h i n d  t he  lef t  f l ank  of these  2 an i m a l s  also. These  
2 an ima l s  were a b o u t  one yea r  old a t  the  b e g i n n i n g  of t he  
expe r imen t .  

All t he  a n i m a l s  were housed  in a g rassy  p a d d o c k  more  
t h a n  a n  acre  in  area.  T h e y  were fed ad  l i b i d u m  w i t h  green  

grass ,  Luc ien  h a y  a n d  c rushed  oats ,  and  were regular ly  
p rov ided  w i t h  sa l t  l ick a n d  were sub jec t  to  r e g u l a r  
phys ica l  e x a m i n a t i o n .  Blood smear s  f rom these  ca t t l e  
were e x a m i n e d  i m m e d i a t e l y  before  t h e i r  exposure  to  t he  
carcinogens,  t h e n  once eve ry  6 m o n t h s  and  a t  t he  t ime  of 
killing. T h e  2 cows wh ich  received b e n z p y r e n e  pel lets  in  
t h e i r  k i d n e y  were sub jec t ed  to i.v. p y e l o g r a p h y  a n d  
needle  b iopsy  of t he  pe l le t  i m p l a n t e d  k i d n e y  a b o u t  6 
m o n t h s  a f t e r  i m p l a n t a t i o n  of t he  pellets .  A b o u t  1 m o n t h  
a f t e r  t he  biopsy,  exp lo r a to ry  l a p a r o t o m y  was per formed.  
Af te r  the  l a p a r o t o m y ,  b o t h  these  a n i m a l s  deve loped  pul-  
m o n a r y  compl i ca t ions ;  i of t h e m  died a week  la te r  a n d  
t h e  o the r  was  ki l led a f t e r  a m o n t h .  The  o the r  3 an imal s  
and  the i r  co- twins  were killed 36 m o n t h s  a f t e r  the  begin-  
n ing  of t h e  expe r imen t .  A u t o p s y  was pe r fo rmed  on. all  
an ima l s  ,and t issues  were e x a m i n e d  his tological ly.  A p a r t  
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f rom b r o n c h o p n e u m o n i c  changes  in the  lungs of the  2 cows 
�9 which  developed pos t -ope ra t ive  p u l m o n a r y  infect ion and  
mild chronic  i n f l ammat ion  at  t he  site of i m p l a n t a t i o n  of 
t he  3, 4 -benzpyrene  pellets  in t he  kidney,  no change  of 
any  significance could be de tec ted  in any  animal .  

Subcutaneous  i m p l a n t a t i o n  of these  3 ,4 -benzpyrene  
pellets  (5 mg) or in jec t ions  of olive oil suspension (10 rag) 
of MCA f rom the  same bo t t l e  p roduced  sarcomas  in near ly  
100% Wis t a r  ra ts  wi th in  a per iod of 9 m o n t h s  of exposure  
to  the  carcinogens.  Our f indings,  of course, do no t  de- 
m o n s t r a t e  t h a t  ca t t l e  are res i s t an t  to MCA or 3,4- 
benzpy rene :  observa t ions  for longer per iods  in larger 
groups  of animals  or admin i s t r a t i on  of the  carcinogens by  
o the r  routes,  and in d i f ferent  doses and schedules  m a y  
reveal  resul ts  d i f fe rent  f rom those  r epor ted  here  4. 
A t t e m p t s  to induce neoplasms  in i n f r ahuman  p r ima te s  
have  also been f r equen t ly  unsuccessfuD ,6. 

Zusammen/assung. Flint  jungen KXlbern wurd en  
chemische  Karz inogene  (20-Methylcholanthren  und  3,4- 
Benzpyren)  s u b k u t a n  oder  mi t t e l s  implan t i e r t e r  Gelat ine-  
kapseln  verabre icht .  Die Tiere wurden  6 36 Monate  lang 

beobach te t .  I n  ke inem der  Tiere k o n n t en  s ignif ikante  
Ver / inderungen  fes tgeste l l t  werden.  
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R e a c t i o n  of P u l m o n a r y  M a c r o p h a g e s  to the  P r e s e n c e  of F o r e i g n  P r o t e i n  Mater ia l  in the Alveo l i  
d u r i n g  Metabo l i c  A c i d o s i s  

The re t iculoendothel ia l  sys tem in the  alveolar  walls is 
represen ted  by  a sys tem of alveolar cells placed in the  
in ters t i t ia l  a rgentaf f in  ne twork  of the  in tera lveolar  septa .  
These cells enter,  on various impulses,  into the  a lveolar  
spaces and  become free alveolar  cells wi th  the  abi l i ty  of 
phagocytosis ,  i.e. maerophages  (BER'rALANFFYt'~). This  
del iver ing process takes  place no t  only af ter  t he  pene t ra t -  
ing of foreign par t ic les  into the  alveoli bu t  also under  
o ther  c i rcumstances ,  e.g. as descr ibed by  JANSSEN a dur ing  
p ro t r ac t ed  suffocation.  Besides free alveolar  cells one 
somet imes  finds g ian t  cells wi th  sudanophi l ic  cy top lasmic  
inclusions (in o therwise  hea l t hy  individuals) .  The longer 
the  in terval  be tween  the  beginning  of suffocat ion  and the  
in s t an t  of dea th ,  t he  more  of ten  the  mul t inuc lea r  g ian t  
cells wi th  sudanophi l ic  cy top lasmic  inclusions are found.  

J ANSSEN a believes t h a t  the  impulse  evoking the  deliver- 
ing of alveolar  ceils and  the i r  t r an s fo rma t ion  into g iant  
ceils is, in this  case, lack of oxygen.  This  exp lana t ion  
con t rad ic t s  VALDIVIA'S 4 opinion.  VALDIVIA 4 kep t  t he  
expe r imen ta l  animals  in a hypobar i c  chambe r  w i th  the  
par t ia l  pressure  of oxygen  decreased to 50% for several  
weeks;  in the  his tological  p repara t ions  of t he  lungs of t he  
killed animals  he could no t  see any  free alveolar  cells. 

In  add i t ion  to  oxygen  s t a rva t ion  a n u m b e r  of o the r  
changes  take  place dur ing suffocat ion:  CO 2 accumula t ion ,  
fo rma t ion  of acid metabo l i t s  of anaerobic  me tabo l i sm 
and  consequent ly ,  to a decrease of pH. E v e n  if acidosis 
itself, as we have  d e m o n s t r a t e d  in ano the r  r epo r t  (MRXz 
et  al. 5) does no t  p roduce  the  del iver ing of alveolar  macro-  
phages,  the  ques t ion  is whe the r  i t  would no t  effect,  in 
some way,  the  abi l i ty  of the  alveolar  cells to free themse lves  
on d i f ferent  impulses  f rom the  t issue uni ty .  

We have  s tudied  the  inf luence of acidosis on the  de- 
l ivering of alveolar  cells. As the  impulse evoking the  
del iver ing of t he  alveolar  cells we have  used the  applica-  
t ion of foreign mater ia l  into the  alveoli, in our case de- 
n a t u r a t e d  calf p l a sma  (M~LKA et al. 6) dissolved in saline. 

Material and methods. Rat s  of Wis ta r  s t ra in  we igh ing  
215-265 g were used;  all the  an imals  were anaes the t i zed  
by  i.p. in ject ion of 5% ure tane  solution, 1.5 ml/100 g body  
wt. The exper imen ta l  ra ts  were d iv ided  into 3 groups;  in 
the  first  group comple te  metabol ic  acidosis was evoked,  
the  second group was only  opera ted  on, and the  th i rd  
group served as controls .  Acidosis was  evoked by slow 
infusion of 1N HC1 by  means  of a ca the te r  which  was 
in t roduced  into the  vena  renalis  sinistra.  The ra te  of p H  
s ignif icant ly  decreased on the  average  by  0.36 (i.e. in the  
mids t  to 7.04). Before the  beg inn ing  of the  infusion, the  
hilt of bo th  k idneys  were l igated.  The blood for measur ing  
p H  was t aken  f rom the  ca the t e r  in t roduced  into t he  
ar ter ia  carot is  co mmu n i s  s inis tra .  The p H  was measured  
by  means  of a microelec t rode  (by Rad iomete r ,  Copen- 
hagen).  About  3 h af ter  t he  beg inn ing  of the  narcosis  (i.e. 
the  t ime  necessary  for evoking  acidosis in the  animals  of 
the  first  group), the  an imals  were killed by  means  of an 
i.v. in jec t ion  of P e n t o t h a l  in le thal  dose. The lungs of 
each an imal  killed were col lapsed af ter  cu t t ing  the  
d iaphragm.  The t r a ch ea  was  opened and a th ick  t rans-  
fusion needle in t roduced  in to  it. 10 1ill of d e n a t u r a t e d  calf 
p l a sma  dissolved in saline was  slowly in jec ted  in to  t he  
lungs t h ro u g h  the  t r achea ;  t hus  the  lungs were d i la ted  in 
such a way  t h a t  t h e y  jus t  filled the  thorax .  The solut ion 
was kep t  in the  lungs f irs t  for 1 rain and then  l ight ly  
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