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I m m u n o s u p p r e s s i v e  Effect of Chronic S t r ont ium-90  Admin i s tra t ion  to Miniature Swine  t 

P i t m a n - M o o r e  s t r a in  m i n i a t u r e  swine h a v e  been  fed 
da i ly  doses of "~ t h r o u g h  3 genera t ions  e x t e n d i n g  over  
a per iod  of 10 years ,  to  d e t e r m i n e  t h e  biologic effect  of 
such  a r eg imen  a n d  to  a sce r t a in  t he  lowest  dose level  
wh ich  would  h a v e  no  s ign i f ican t  effect. 

S t r o n t i u m - 9 0  is a b e t a - e m i t t i n g  rad ionuc l ide  wh ich  is a 
bone  seeker, c o m p e t i n g  w i t h  ca lc ium for  i nco rpo ra t i on  
in to  t he  h y d r o x y a p a t i t e  la t t i ce  of bone .  Chronic  exposure ,  
such  as b y  da i ly  feeding of "~ resu l t s  in a re la t ive ly  uni- 
fo rm depos i t ion  of t he  r ad ionuc l ide  t h r o u g h o u t  t h e  
skeleton.  

L e u k e m i a  has  been  t he  mos t  f r e q u e n t l y  obse rved  p a t h o -  
logic effect  in  these  "~ an ima l s  2, a l t h o u g h  some 
os teosa rcomas  h a v e  also occur red  3. W h e t h e r  t he  leukemo-  
gen i tself  is cons idered  to  be  a n  oncogenic  v i rus  or rad ia -  
t ion,  t he  immuno log ic  surve i l lance  s y s t e m  is o f ten  i nvoked  
in effor ts  to  exp la in  t he  l eukemogen ic  process.  Th i s  s t u d y  
was the re fore  c o n d u c t e d  to d e t e r m i n e  t he  i m m u n o -  
c o m p e t e n c e  of m i n i a t u r e  swine t h a t  h a d  received chronic  
9~ exposure .  

Material and methods. T he  e x p e r i m e n t a l  p ro toco l  for 
our  m a i n  "~ exposure  p r o g r a m  has  been  p rev ious ly  de- 
scr ibed ~. A sepa ra t e  g roup  of P i t m a n - M o o r e  m i n i a t u r e  
swine was selected for th i s  s tudy .  T he  an ima l s  were 3 
years  of age ; 6 were fed a da i ly  dose of 625 ~xCi of 9~ a n d  
3 se rved  as controls .  Af te r  t he  e x p e r i m e n t a l  an i m a l s  h a d  
been  fed 9~ for 10 m on t hs ,  t h e y  a n d  t h e  con t ro l s  were 
g iven  a single i.m. i nocu la t ion  of 0.4 cm ~ of s t r a i n  19 
Brucella abortus vacc ine  (Ft.  Dodge  Labora to r ies ) .  Blood 
samples  were t a k e n  b iweekly  for a per iod  of 6 weeks  fol- 
lowing inocula t ion .  S e r u m  was s e p a r a t e d  and  s to red  a t  
-- 60 ~ un t i l  s amp l ing  was comple ted .  The  a n t i b o d y  t i t e r  
was  d e t e r m i n e d  b y  t he  t u b e  a g g l u t i n a t i o n  t e s t  us ing  
s t a ined  B. abortus ant igen ,  a n d  also us ing  commerc ia l ly  
t i t e r ed  a n t i s e r u m  (Sy lvana  Reagents )  as a control .  
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Results. A n t i b o d y  response  was no t  de t ec t ed  in e i the r  
t he  inocu la ted  or con t ro l  swine un t i l  a f t e r  t he  4 th  day  
pos t inocu la t ion .  M a x i m u m  a n t i b o d y  t i t e r  was obse rved  a t  
i week  pos t inocula t ion ,  a t  wh ich  t ime  t he  level  of specific 
a n t i b o d y  in t he  cont ro l s  was  more  t h a n  twice  t h a t  in  t he  
~176 an ima l s  (Figure).  This  di f ference pers i s ted  
t h r o u g h o u t  t h e  o b s e r v a t i o n  period.  B y  t he  10 th  day  pos t -  
i nocu la t ion  t he  t i t e r  was  decreas ing  in b o t h  groups  of 
an imals ,  level ing off a f t e r  a b o u t  28 days,  a t  wh ich  t i m e  
t he  t i t e r  of t he  cont ro l s  st i l l  exceeded t h a t  of t h e  9~ 
t r e a t e d  swine. The  level  of a n t i b o d y  response  exh ib i t ed  
b y  the  con t ro l  swine is s imi la r  to  t h a t  p rev ious ly  re- 
po r t ed  5. 

A t  the  t i m e  of B. abortus i nocu la t ion  t h e r e  was no signi- 
f i can t  dev i a t i on  f rom the  n o r m a l  h e m o g r a m  in these  9~ 
fed swine. The i r  cl inical  cond i t ion  appea red  normal ,  a n d  
a t  nec ropsy  e x a m i n a t i o n  a t  t he  t e r m i n a t i o n  of th i s  s tudy ,  
t he re  was  no s ign i f ican t  h i s topa tho logy .  

Discussion. I t  was  d e m o n s t r a t e d  in t h i s  e x p e r i m e n t  t h a t  
p ro longed  9~ exposure  resu l t s  in  a s ign i f ican t  i m m u n o -  
depression.  Since t he  m a r r o w  is t he  h e m a t o p o i e t i c  t i s sue  
rece iv ing  t h e  g rea t e s t  r a d i a t i o n  dose, we suspec t  t h a t  t h e  
defect  in a n t i b o d y  response  is a resu l t  of i r r ad i a t i ng  sensi- 
t ive  i m m u n o c o m p e t e n t  cells in  th i s  site. B o t h  myelo id  and  
l y m p h o i d  neop lasms  h a v e  been  p roduced  in m i n i a t u r e  
swine rece iv ing  chronic  9~ exposure ,  poss ib ly  i n d i c a t i n g  
t h a t  th i s  r a d i a t i o n  d a m a g e  affects  t he  p l u r i p o t e n t  s t e m  
cell p o p u l a t i o n  in t he  mar row.  

W h a t  r01e the  chronic  i m m u n o s u p p r e s s i o n  p lays  in  t he  
l eukemogen ic  process  has  no t  been  de t e rmined .  L a t e n t  
v i rus  ha s  been  i so la ted  f rom the  l eukemic  swine of th i s  
s tudy ,  b u t  no t  f rom the  con t ro l  an imals .  Poss ib ly  t he  
po t en t i a l l y  oncogenic  l a t e n t  v i rus  is al lowed to  express  i ts  
effect  w h e n  t he  a n t i b o d y  p roduc ing  s y s t e m  is suppressed.  

Zusammenfassung. A n t i k 6 r p e r p r o d u k t i o n  in Schwei- 
nen,  die e iner  ch ron i s chen  i n t e r n e n  S t ron t ium~176  
s t r a h l u n g  ausgese tz t  waren .  
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A b s e n c e  of H a e m o l y t i c  Ef fec t s  of  L - D O P A  o n  T r a n s f u s e d  G 6 P D - D e f i c i e n t  E r y t h r o c y t e s  

I n  v i t ro  i n c u b a t i o n  of va r ious  c o n c e n t r a t i o n s  of L- 
D O P A  resu l t s  in s ign i f ican t  loss of G S H  f rom G 6 P D -  
def ic ien t  a n d  no t  f rom n o r m a l  red cells 1. I4osowxR and  
KOSOWER also sugges t  t he  poss ib i l i ty  t h a t  D O P A  a n d  
c a t h e c h o l a m i n e s  m a y  c o n t r i b u t e  to  t he  de s t r uc t i on  of 
G S H  u n d e r  physio logica l  cond i t ions  in  G6PD-de f i c i en t  

ind iv idua ls .  These  subs t ances  m a y  be  responsible ,  a t  leas t  
ill pa r t ,  for t h e  s h o r t e n e d  su rv iva l  of G6PD-de f i c i en t  red  
cells f ound  in af fected ind iv idua l s  no t  sub jec t ed  to  t h e  
ac t ion  of ox ida t i ng  drugs  2. L-DOPA is used ill neuro logy  
for t he  t r e a t m e n t  of P a r k i n s o n ' s  diseaseK I f  t he  d rug  h a d  
some h a e m o l y t i c  effects i t  would  be  h igh ly  dangerous  to 


