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-E ACTION 

-W:ANALYSIY OF SI!lX RFVIEW OF DRS. HEUXR'S  AND PAUISEN'S PROJECIS, 

Dr, H e l l e r ' s  studies of the e f f e c t s  of i r r a d i a t i o n  on volunteer  human 
testicular f u n c t i o n  was i n i t i a t e d  i n  1963 and those of Dr, Paulsen's 
were i n i t i a t e d  i n  1964, It w a s  an t i c ipa t ed  a t  the incept ion of these 
atudies  that the work could be completed in f i v e  to  mven years. 

During the t enure  of bo th  of these contracts,  new studies have been 
i n i t i a t e d  and j u s t i f i e d  on the basis thaf a l t e r a t i o n s  i n  sperm count, 
m o t i l i t y  and abnormali t ies  as w e l l  as changes in hormone l e v e l s  as 
measured were n o t  p rec i se  enough ind ica to r s  of i r r a d i a t i o n  damage t o  
the  t e s t e s .  
t h a t  may be b e t t e r  i n d i c a t o r s  of damage, the discovery by H e l l e r ' s  
group that d i s t r i b u t i o n  of spermatogenesis in t e s t i c u l a r  tubules  has a 
d i f f e r e n t  p a t t e r n  i n  man than o the r  species  and the p o t e n t i a l  t h a t  
i r r a d i a t i o n  may be a use fu l  t o o l  i n  determining the r e l a t i o n s h i p  between 
hypothalamic-pituitary-gonadal axis and spermatogenesis i n  man has 
tended t o  r e s u l t  in both l abora to r i e s  expending an increasing e f f o r t  
in these a n c i l l a r y  s tudies .  

Attempts to r e f i n e  measurements, to determine new parameters 

It should be noted a t  t h i s  point  t h a t  s t u d i e s  on the e f f e c t s  of neutron 
i r r a d i a t i o n  on t e s t i c u l a r  funct ion by Dr. Paulsen should be underway 
before the summer of 1968. Applicable a n a l y t i c  methods developed and 
ref ined i n  the x - i r r a d i a t i o n  s t u d i e s  w i l l  be u t i l i z e d  f o r  this 
iuve s t i ga  t iou.  

Drs, Heller's and Paulsen 's  p ro j ec t s  were s i te  v i s i t e d  in March 1967 at 
which t i m e  it w a s  s t rong ly  urged that both l abora to r i e s  add a biometr ic ian 
to their  staffs. This was accomplished in .Tune 1967 by t h e  a d d i t i o n  of 
Dr, O'Keefe who spends half  t i r n e  on each project.  
projects by a panel of biometricians uas also recommnded and t h i s  w a s  
c a r r i e d  o u t  i n  September 1967 under the d i r e c t i o n  of 
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I n  b r i e f  the biometr ics  panel were of the opinion that t h e  s t u d i e s  as 
presented t o  them were of good q u a l i t y  and that the biometric problems 
could be solved w i t h i n  the l i m i t s  of the experimental conditions.  
They a l s o  agreed that the add i t ion  of Dr. O'Keefe t o  the p r o j e c t s  
would b r ing  an  important new c a p a b i l i t y  t o  both studies.  Nevertheless, - l i s t s  s i x  problems t h a t  should be worked on in t he  s tudies .  
Dr. O'Keefe is aware of these and is  present ly  working on them. 
panel recommended t h a t  both Bborator ies  publish not only experimental 
r e s u l t s  bu t  a l s o  publ ish i n  d e t a i l  on methodology and biometrics. 

The 

Outside reviewers a t  both the March 1967 and December 1967 reviews were 
of the opinion t h a t  t he  s t u d i e s  as conducted by Dr, Paulsen's and 
Dr ,  H e l l e r ' s  l a b o r a t o r i e s  were being done i n  a s a t i s f a c t o r y  manner and 
that  the r e sea rch  personnel were competent and conducting t h e i r  s t u d i e s  
in a p ro fes s iona l  manner. 
t he  l ack  o f  pub l i ca t ions  by Dr.  Heller. 
o f ' t h i s  concern, 
Ins t i tu tes  of Heal th  w a s  c u r t a i l e d  and f i n a l l y  terminated i n  p a r t  
because of t h i s  deficiency. - 

The March reviewers a l l  were concerned by 
Dr. Hel ler  has been informed 

I t  should be noted that h i s  support from t h e  National 

Both the March and December review teams were not s a t i s f i e d  w i t h  the  
e l e c t r o n  microscopic s t u d i e s  cond-by Dr. V i l a r  on biopsy specimens 
f o r  Dr. Paulsen. Dr. Heller  was given an e l ec t ron  scope t o  carry ou t  
prel iminary s t u d i e s  of biopsy material .  
that the u l t r a s t r u c t u r a l  changes of c e l l s  of human t e s t i c u l a r  t i s s u e s  
should be described i f  these t i s s u e s  are  avai lable ,  
determination of u l t r a s t r u c t u r a l  changes i n  human t e s t i c u l a r  t i s s u e s  
either following biopsy, i r r a d i a t i o n ,  or both, cannot be j u s t i f i e d  as 
an independent study in  the human a t  t h i s  time. 

It  is  considered important 

However, 

A s e r i o u s  de f i c i ency  i n  both s t u d i e s  and alluded to by the outs ide 
reviewers w a s  the l a c k  of q u a n t i t a t i v e  da t a  on the volume of e j a c u l a t e  
on which s p e r m  counts were conducted. 
t o  both Drs. Hel l e r  and Paulsen. 

This concern has been t ransmit ted 

Most of the  reviewers were o f  the  opinion t h a t  use of human mater ia l  
f o r  bas i c  s t u d i e s  of endocrine funct ion was a n c i l l a r y  t o  t h e  d i r e c t  
s t u d i e s  and t h a t  perhaps these s t u d i e s  might more p r o f i t a b l y  be done 
on experimental animals. 
w i t h  the progress  i n  these a reas  and suggested that they should continue. 
He a l s o  pointed out t h a t  r e s u l t s  from these s tud ie s  would be important 
t o  s t r u c t u r i n g  new re sea rch  i n  animals. 

Dr. -, however, expressed s a t i s f a c t i o n  

The reviewers were n o t  complimentary t o  the s tud ie s  on abnormali t ies  
produced i n  chromosomes and chromatids as ca r r i ed  ou t  by Pr. Paulsen. 
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RECOMMENDATION : 

I n  view of the outs ide  review comments t h i s  year  and i n  previous years  
the fol lowing recommendations with respec t  t o  the  research  of Drs. Hel le r  
and Paulsen on e f f e c t s  of r a d i a t i o n  on human t e s t i c u l a r  func t ion  is  
presented for e a r l y  discussion:  

1, The x - i r r ad ia t ion  s tud ie s  should be concluded a t  the  e a r l i e s t  da t e  
t h a t  r e l i a b l e  and v a l i d  da t a  can be a t t a i n e d  on: 

a, T e s t i c u l a r  func t ion  following f i v e  dose l e v e l s  of i r rad ia t ion , .  
low (7.5-81, 25r, 50r, 100r, and 40Or. (Adequate d a t a  may 
a l r eady  be ava i l ab le  on the  l O O r  level,)  

c. 

2, The minimum information should c o n s i s t  o f :  - I 

/ 9L2J.q 

4. 

<bo microscopic l eve l  by Dr, Hel l e r ' s  group. 

Sperm count, motil i ty/abnormalit ies and e j acu la t e  volume. 
Completion of s tud ie s  on h i s to log ic  desc r ip t ion  a t  t he  l i g h t  

c. Descript ion of the u l t r a s t r u c t u r e  of con t ro l  and i r r a d i a t e d  
t e s t e s .  

d, Measurement of the LH-FSH and tes tos te rone  l e v e l s  by the  b e s t  
techniques present ly  avai lable .  

0 ,  Suspension of chromosomal and chromatid s tudies .  
f. Suspension of isoantibody s tudies .  

Neutron i r r a d i a t i o n  s t u d i e s  should be completed i n  two years  u t i l i z i n g  
techniques a l ready  e s t ab l i shed  i n  the  x-ray s tudies .  

RBE s t u d i e s  as present ly  conceived by Dr.' Paulsen should be 
discouraged. 

3. 

4, 

5 ,  No new s t u d i e s  should be i n i t i a t e d  under the  present  contracts .  
However, proposals t o  ca r ry  ou t  new s tud ie s  should be encouraged 
and given every consideration. 

Attachments : 
Correspondence on Dr. Hel l e r ' s  

and Paulsen 's  research  p ro jec t s  


