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Contract No. A T ( I I - > - l ) - l r / 8 0  - P a c i f i c  Northwest Research Foundation - Seat t Je ,  

Inves t iga tor :  D r .  Carl G .  Hel ler  
T i t l e :  

Washington 

"Effects  of Ionizing Radiation on the  Tes t icu lar  Function of Man" 

PURPOSE OF STUDY: 

--To determine the  minimal dosage of i r r a d i a t i o n  tha,t causes temporary and 

- - -~- 

permanent reduct ion and/or cessa t ion  of sperm production. 

--To determine the  time required f o r  recovery from any given dose. 

--To determine the  inf luence of radiation-produced t e s t i c u l a r  a l t e r a t io i i  upon 

hormone excre t ion .  

JUSTIFICATION : 
* 

Nan i s  d i f f e r e n t  from other  mmxalian species  in  the k i n e t i c s  of 

spermatogenesis. ri7he c e l l u l a r  assoc ia t ions  i n  the  tubill es are d i f f e r e n t ;  

fewer generat ions of sper ia togytes  e x i s t s  between the  sten! c e l l  and the  

ms.ture sperm and. t h e  d:iration Q T ~  spermatogenetic ~ ~ z z S ? F  i s  longer i n  

man than other  spec ies  s tudied.  Recovery time following i r r a d i a t i o n  i s  

apparent ly  prolonged i n  man 

d i f f e r e n t  from other  species  s tudied,  ex t rapola t ion  of in forna t ion  obtained 

from the stu2y of l abc ra to ry  an ina l s  seecis hazardous i f  not impossible. On 

t h e  o ther  hand knowing the  dosage, t he  e f f e c t  end the  durat ion of t h e  e f f e c t  

corni-,ared t o  other mammals. Thus, man i s  so 

of i r r a d i a t i o n  on man might wel l  d i spe l1  many of t h e  unce r t a in t i e s  and 

consequent f e a r s  t h a t  now e x i s t .  

SELECTION OF PARTICIPANTS - 

Inmates of t h e  Oregon S t a t e  Pr ison request an interview with D r .  Hel ler  

and mern'oers of h i s  s t a f f .  A d e t a i l e d  person-to-person explanation i n  laymen 
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terminology i s  given of t h e  experimental procediures and the  r e s u l t a n t  e f f e c t s .  

Each volunteer  i s  f u r t h e r  interviewed by a Chaplain, a X I n d  a c l i n i c a l  

p s y c h i a t r i s t  t o  screen fommedical h i s to ry ,  present hea l th  s t a tus ,  
, , , , 'g;ogs h C r C ' ! $ Y t ' b t b * d -  > . .  

-, motivation and h i s  mental and emotional s t a b i l i t y .  The appl icant  

must s ign  a request  f o r  a vasectomy, and i f  married h i s  wife must s ign the  

request  a l s o .  About 1 9  of the  i n i t i a l  volunteers  a r e  se l ec t ed  f o r  p a r t i c i p a t i o n  

i n  the  program. A l l  par t ic ipar l t s  have a vasectomy p r i o r  t o  r e l ease  from 

the  program. 

SAFEGUARDING HUMAN STUBJECTS 

D r .  H e l l e r ' s  experimental  protocol. has been and continues t o  be reviewed 

by t h e  Review Cormittee f o r  Inves t iga t ions  Involving Hurran Sub-jects of the  

Pac i f i c  NOrthw?St Research Foundation. This Review Coixiittee i s  made 112 

of mature, competent ind iv idua ls  i n  the  f i e l d s  of surgery, i n t e r n a l  medicine, 

ophthalmology and microbiology, the Director  of t he  Swedish Hospital. Medical 

Center, t h e  Head of t h e  Department of Pathology, the  Director  of t h e  Tumor 

I n s t i t u t e ,  and the  Chaplain of t he  Swedish Hosplital Medical. Center. Also 

serving as members of the  committee a r e  an at torney,  t? l o c a l  business  man, 

a Regis tered Nurse and the  President  of t he  Board of Trustees of th-e Pac i f i c  

Northwest Research Foundation. The Co-mittee operates  under the  provis ions 

of t h e  Nurenburg Code. 

The l a s t  Committee review of t h i s  p ro jec t  was conducted on May 21, 1970. 

STATUS OF PROjECT 

Suf f i c i en t  da t a  has  been co l l ec t ed  and analyzed f o r  some parameters so 

t h a t  s t a t i s t i c a l  v a l i d i t y  of t h e  experimental da ta  has been es tab l i shed .  

a reas  a r e  pr imar i ly  t h e  e f f e c t s  on hormone excre t ion .  

These 

Additional da t a  a r e  

requi red  t o  e s t a b l i s h  s t a t i s t i c a l  v a l i d i t y  f o r  t h e  dose-response curve f o r  

IO0 1999 



- 3 -  

t h e  c e l l u l a r  elements, the  recovery times and ce r t a in  hormone excre t ion  

e f f e c t s .  A t o t a l  of 72 subjec ts  w i l l  have been i r r a d i a t e d  by May 1971, 

a t  which time the  i r r a d i a t i o n  phase of t he  p ro jec t  w i l l  be completed and 

terminated.  

d a t a  on recovery of spermatogenesis. 

reduct ion beginning with the  next contract  year and continued u n t i l  t he  

An add i t iona l  2 t o . 5  years  w i l l  be required t o  obtain the  

The budget w i l l  undergo a sequent ia l  

d a t a  on recovery 

RESULTS TO DATE:: 

Preltminary 

has been co l l ec t ed  and the  p ro jec t  i s  terminated. 

f ind ings  t o  date  include:  

Decrease i n  sperm counts can be detected a t  exposures as low as 8 R .  

Azoospermia (no sperm) occurs a t  exposure l e v e l s  of 100 R and above. 

A t  330 R and below only spermetocytes appear t o  be e f fec ted .  Above 

300 R a l l  t he  spermatogenic c e l l s  a r e  e f f ec t ed .  

Length of recovery per iod appears t o  be dose r e l a t e d .  

Dose l e v e l  for permanent s t e r i l i t y  nas not  been determined but  t h e  da ta  

ind ica t e  it wou1.d be aboire 600 R.  

above t h e  600 R l e v e l .  

s tages  of recovery beginning about 3 years  pos t - i r r ad ia t ion .  

Complete recovery from 100 R and below occurs within 18 months. 

U l t r a s t r u c t u r a l  damage t o  the  spermatogonia occur within 16 minutes 

following i r r a d i a t i o n .  (This i s  the  minimum time a biopsy can be obtained) .  

Plasma ICSH ( i n t e r s t i t i a l  c e l l  s t imula t ing  hornione) l e v e l s  r i s e  following 

i r r a d i a t i o n ;  whereas, the  u r ina ry  I C S H  l e v e l s  do not change. 

Both plasma and u r ina ry  FSFI ( f o l l i c l e  s t imula t ing  hormone) l e v e l s  r i s e  

following i r r a d i a t i o n .  

The inves t iga to r  w i l l  no t  i r r a d i a t e  

Some subjec ts  exposed a t  600 F. a r e  showing e a r l y  
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l e v e l  chinges following i r r a d i a t i o n .  

Insuf l ic ien- t  da ta  have been obtained t o  &ax? conclusions on the  tes tos te rone  

However, s ince  the  Leydig c e l l s  ( t h a t  

produce t e s tos t e rone  ) a r e  more r ad io res i s t an t  than the  germinal c e l l s  it 

would appear t h a t  r e l a t i v e l y  l a rge  doses would be required t o  e f f e c t  the 

t e s tos t e rone  l e v e l .  

Frank T. Brooks, D.V.M. 
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