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D r .  Pau l sen  i s  a s s o c i a t e d  w i t h  t h e  Un ive r s i ty  of Washington School of 
Medicine.  The U n i v e r s i t y  h a s  a c o o p e r a t i v e  p l an  whereby s t a f f  members do 
r e s e a r c h  a t  t h e  County Hosp i t a l  and t h e  USFHS Marine Hosp i t a l  i n  Sea t t l e .  
D r .  Paulsen works a t  t h e  l a t t e r  a s  a n  e n d o c r i n o l o g i s t  and where he  was v i s i t e d  
on February 18 w i t h  t h e  aim of c l a r i f y i n g  t h e  experimental  des ign  of h i s  s tudy .  
D r .  Paulsen i s  a t t e m p t i n g  t o  e s t a b l i s h  a dose r e sponse  cu rve  f o s  a n  a c u t e  
dose x - i r r a d i a t i o n  t o  t h e  human t e s t e s .  
r a d i a t i o n  source .  
t o  s k i n  d i s t a n c e  of 75 cm. Because he  usedvtwo d i f f e r e n t  dose r a t e s ,  t h e  
comparat ive va lues? iose - re sponse  could n o t  be  determined d u r i n g  t h e  i n t e r -  
view. The t e s t  popu la t ion  t o t a l e d  209 v o l u n t e e r s  who a r e  inmates a t  t h e  
S t a t e  P r i s o n  a t  Walla Na l l a .  Of t h e s e ,  60 were i r r a d i a t e d  a t  one of t h e  s ix  
exposure dose l e v e l s ,  and t h e  renlainder were used f o r  c o n t r o l  and p rocedura l  
development. 

A 250 kvP x - r a y  was used as  t h e  
S i x  d i f f c r e n t  exposure doses  were used wi th  a t a r g e t  

Three end p o i n t s  s e l e c t e d  fo r  s tudy viere: 

1) sperm count  
2)  blood and u r i n a r y  gonadotropins  
3 )  t e s t i c u l a r  biopsy ( h i s t o p a t h o l o g y )  

Sperm r e s u l t s  t o  d a t e  are  summarized as  fo l lows :  

(days )  (days)  (days )  
Dose No. of Time t o  Time t o  Time t o  
( r a d )  Sub j e c  t s 01 igo  spermia:? Az os p e r rnia Rec over ** 
4.00 8 

100 25 

50 8 

30 

15 

7.5 

68 

100 

1 5 5  

180 

101 1065 
(none t o  d a t e )  

132 76 7 
( 5 2 1 - 1 4 4 7 )  

18 7 7 20 
(586  - 8 5 3 )  

incomplete 

6 4 7  
( 5 4 9  - 7 4 5 )  

*Less than  ' 6  10 sperm pe r  cubic  c e n t i m e t e r  

**Time f o r  sperm count  t o  r e t u r n  t o  p r e - i r r a d i a t i o n  mean l e v e l  (3 2 ~ ) .  Range 
of v a l u e s  shown i n  pa ren theses .  P r e - i r r a d i a t i o n  means were based on a m i n i -  
m u m  of 20 specimens.  Normal r ange  i s  from 30 t o  200 x lo6 pe r  c m  3 . 



I n  t h e  p reced ing  t a b l e  t h e  15 r ad  exposure was t h e  lowest l e v e l  where sperm 
c o u n t s  1 x l o 6  and 5 x lo6 per  cub ic  cen t ime te r  were found (o l igospe rmia ) .  
A n a l y s i s  of t h e  30 r a d  group i s  incomplete .  There w a s  no l a r g e  r e d u c t i o n  
i n  sperm count u n t i l  68 days fo l lowing  i r r a d i a t i o n ,  a t  which t ime a p r e c i p i t o u s  
drop t o  e s s e n t i a l l y  a s t a b i l i z e d  z e r o  l e v e l  was observed.  T h i s  z e r o  l e v e l  
remained u n t i l  r ecove ry  began. 
f o r  r ecove ry  a t  t h e  v a r i o u s  doses  i s  a p p a r e n t .  

A s i g n i f i c a n t  o v e r l a p  of t ime r a n g e s  r e q u i r e d  

The above d a t a  on sperm coun t s  a r e  c u r r e n t l y  b e i n g  reduced and reanalyzed by 
D r .  Thorslund of t h e  U n i v e r s i t y  of Washington bhthematics  Department (who 
p r e v i o u s l y  s x v e d  on t h e  ABCC). D r .  Thorslund t r i l l  r e e v a l u a t e  t h e  e x p e r i -  
mental  d e s i g n  and recommend changes and a d d i t i o n a l  exposures  i f  war ran ted .  
R e s u l t s  of  t h i s  a n a l y s i s  was sugges t ed  t o  be  forwarded t o  DBlI when completed.  

I n  t h e  Gonadotropin s t u d y ,  F o l l i c l e  S t imula t ing  Hormone (FSH) i n c r e a s e d  i n  
u r i n e  as  t h e  r e s u l t  of t e s t i c u l a r  damage b u t  was n o t  c o r r e l a t e d  w i t h  t h e  
number of germ c e l l s  as  determined by h i s topa tho logy .  Blood p lasma t e s t o s t e r o n e  
l e v e l s  d i d  n o t  change and sugges t  a s p a r i n g  of t h e  Leydig c e l l s  a t  t h e  exposure 
doses  used .  
because of t h e  r e c e n t  introduct ion of radioimmunoassay a t  D r .  P a u l s e n ' s  l a b o r a t o r y .  

Blood plasma FSH s t u d i e s  were begun dur ing  t h e  p a s t  s e v e r a l  weeks 

One p a t i e n t  w a s  g iven  t e s t o s t e r o n e  t o  produce ol igospermia p r i o r  t o  100 r a d  
x - i r r a d i a t i o n  t o  t h e  gonads and h i s  cour se  of r ecove ry  from azospermia w a s  
e s s e n t i a l l y  s imi la r  t o  t h e  100 r a d  exposure group n o t  r e c e i v i n g  t e s t o s t e r o n e .  

T i s s u e  s t u d i e s  r e v e a l e d  t h a t -  i n  a l l  t h e  v o l u n t e e r s  r e c e i v i n g  exposures  of -1-5- 1 0 0  
o r  g r e $ t e r  r a d s ,  t h e  germinal  e p i t h e l i u m  was d e p l e t e d ,  a s  expec ted ,  l e a v i n g  
only G r t o l i  c e l l s  i n  t h e  t u b u l e s .  Two unexpected f i n d i n g s  were t h a t  t h e r e  
w a s  z'c1 absence of v a s c u l a r  involvement i n  t h e  i n t e r s t i t i a l  t i s s u e . a n d  no 
f i b r o 6 i s  i n  t h e  t u b u l a r  basement membrane was seen. 

During t h e  l a s t  s ix  months exposures  have been d i s c o n t i n u e d  pending a n o t h e r  
review of t h e  expe r imen ta l  procedures  by the  U n i v e r s i t y  of Washington Human 
Use Committee which w i l l  a l s o  i n c l u d e  exposures t o  n e u t r o n s ,  With neu t ron  
exposures  D r .  Pau l sen  p l a n s  t o  e s t a b l i s h  t h e  RBE f o r  2.4 and /o r  14 Plev 
n e u t r o n s .  I n i t i a l l y ,  t h e  end p o i n t  w i l l  be sperm coun t s  bu t  D r .  Paulsen 
w i l l  a l s o  c o n s i d e r  gonadotropin l e v e l s  and t e s t i c u l a r  biopsy d a t a  as  a d d i t i o n a l  
end p o i n t s ,  i f  war ran ted .  A t  f i r s t ,  D r .  Paulsen p l ans  t o  compare neu t ron  
exposures  w i t h  t h e  30 rad  x - r a y  exposure assuming a t h e o r e t i c a l  RBE of 2 and 10 
f o r  n e u t r o n s ,  ne p i l o t  exposures  a t  15 and 3 rad w i l l  y i e l d  a c a l c u l a t e d  30 
rem n e u t r o n  dose r e s p e c t i v e l y .  
experiment  t o  obse rve  t h e  b i o l o g i c a l  r e s u l t s  of exposures  t o  approximately 
30 rem of n e u t r o n s  u s i n g  two s u b j e c t s  a t  each assumed REE. 
expe r imen ta l  d e s i g n  w i l l  be  formulated by Drs. Paulsen and Thorslund and 
forwarded t o  DBM t o  b e  included i n t o  t h e  e x i s t i n g  p r o t o c o l .  

P l ans  a r e  t o  expose 4 v o l u n t e e r s  a s  a p i l o t  

Subsequent ly ,  t h e  
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A s s i s t a n c e  w i t h  d o s i m e t r i c  problems i s  r ece ived  from t h e  Ba t t e l l e -Nor thwes t  
group.  
Swinth and Brabry,  1967) .  Neutrons of 2.4 and 14 Plev will b e  ob ta ined  from 
g e n e r a t o r s .  The  e s t i m a t e d  dose r a t e  f o r  t he  2 .4  >lev neu t rons  i s  about 1 rad  
p e r  hour and a two hour  exposure will be  r e q u i r e d  t o  d e l i v e r  a t o t a l  dose 
of 2 r a d  d i v i d e d  a n t e r i o r l y  and p o s t e r i o r l y .  The dose r a t e  f o r  14 Plev 
n e u t r o n s  was n o t  a v a i l a b l e  b u t  should be h i g h e r .  I n  e i t h e r  case ,  t h e  close 
r a t e  w i l l  n o t  be t h e  same as  t h a t  used f o r  t h e  x - r a y  exposures .  

(See BNWL-583 - F a s t  Neutron Medical Research F a c i l i t y  - Dosimetry,  

Comment: Because of t h e  s e n s i t i v i t y  of  t h e s e  s t u d i e s ,  and t h e  no ted  inadequacies  
of t h e  p a s t  expe r imen ta l  d e s i g n ,  p o s i t i v e  s u r v e i l l a n c e  by DBM i s  a d v i s a b l e  t o  
i n s u r e  meaningful i n fo rma t ion  as  e a r l y  a s  p o s s i b l e  w i t h  t h e  s m a l l e s t  a c c e p t a b l e  
popu la t ion  of t e s t  s u b j e c t  6. 
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