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DoIIglEtB Cr-, 
r i seoo i~ te  D3zector 
N v i s i o n  of 31o lo , - f cd  d Medical Resezrch 
Argonne Ba t iond .  Laborctory 
9700 South C a m  :venue 

Dear i?r. Gr-8 

-!ZEOTI.ZI~ , I l l i n o i o  60440 

Inferenceo regmcling +,de effects of rei Lation upon 
human nale reproduct ion  ernanate from three g e n e r d  sourceat 
(1) nuclem explosione m d  Eccldents (vhero dosfige can o n l y  
be es t lna ted ,  observationc g e r e r a l  are  rrndon mcl m t e -  
cedent control datc is unobteincble$; (2 )  extrapolation 
f rom p,~?infi experlnents ( w I % h  sll I t s  bn i l t - i n  hazards) ; 
and ( 3 )  d i r e c t  exposure of the  t e s t e s  of  noma1 men, in whom 
each pert iner , t  pareneter  heo been s t u d i e d  i n  advance, t o  - known grcded doses of radiat ion,  

?he forrrer two categories are 6iscusseO in the 
literature. !?he l a t t e r  has been made f e a e i b l e  by two 
u i r c w u t a m e s :  (1) the cooperation o f  imateG who 
volunteer at the  Oregon S t a t e  Penftent lery;  r a d  ( 2 )  the 
recent unravelling of the process of spermatogenesis in man 
by defining, f o r  the f l r a t  time, all t h e  cell types, the 
recognition end d e f i n i t i o n  of the atsgeer of tho gornincal 
epithelium, the timing of each cycle of spermatogenesis, 
and t h e  determination of the t o t a l  duretion of spernato- 
genesis, (Y. Clernort, An. J m  Anat, 112, 35 (1963), 
C, G. Hel le r  and Y. C l e r n o n t ,  Scicncex140:  3563, L84 
(1963). and C. G. Hel le r  and II, Clermont. Recent Proarefie 
in BaGone Eesecarch, Pol 20, gp. 545-575; 4cadexnic PFese, 
B.Y. (1954);) 

Our results t o  dete  inolude t he  following: azoo- 
epernla is produced by exposure t o  P- single dose of ionizing 
radletion a t  100, 200, 300, 400 and  600 r. 
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Decreaee l a  a p e m  count ie not detectible before 

The 
46 deys olapoe (the time of developnent from preleptotene 
spernatocyte to spermatozoe) at 100, 200 end 300 re 
decrease I s  deteotible earlier at 400 1: and 600 re 
mature germinal c e l l  i a  h i t .  ) 

in that a f ew  apermatneoa (in 7 subjects) continue to be 
Oetectible.  

( A  more 

100 r appear8 to be t h e  threshold dose for azooepernier 

50 r results in marked oligospcrmia. 

20 r resulta f n  noderate oligoepernia, 

15 r results in moderate oligospernia. 

Hecrosls and distortiox of cellular elemente, as 
revealed by testicular biopsy specinens, are apparent in 
4 to 6 hours. The u e l l s  involved at 300 r a-ad below are 
Type A p a l e ,  A dark end 3 spemetogonia a9d preleptotene 
spernatocytes. 
12 haurs. 

M i e n y  of these cell5 have d i sappea red  by 

3enuding of the e n t i r e  germinal e p i t h e l i m  occurs  
at all dosee-eome complete, 200 r and above, and aome 
incomplete, 100 r and below, 

fiecovery experiments ere in progrecs. 
the lover the  dose the more r a p i d  the reoovery. Hecovcry 
has occurred at doses up to 300 r. 

In general, 

Urinary gonadotropfns are significantly a n d  tan- 
equ~voca l ly  elevated in any ioetance of denuding of the 
germinal epif helium, 

Libiao end potentia aro unaffected up to and 
including 600 r. 
cell func t ion  are being undertaken, such as estrogen partitlone 
end testosterone excretion. Total estrogen8 end t o t a l  
17-ketosteroide a r e  unchanged. Leydig-cel l  morphology 
(insppeotion only) i a  unchanged, Quantitative Leydig-cell 
s tudies  regarding t o t a l  numbers m C  ma88 are contenplated, 

More eophisticated measures of Leydlg- 

Guantitation (scoring) of the effects upon the 
germinal epithelium is underway. 
those of Oakberg on the muse, Thie t ed ious  but regarding 
task l e  at the point of evaluating the control biopsiee 
only,  up to this point, 
control in a l l  parmeters.) 

Our experiments imitate 

(Zach subject serve8 ao his o m  



-3- 

Uhrorsosomal aberrations have been noted on histo- 
log ica l  oection (translocations, disjunction, s t t o e  chrom- 
osomeB, o t c , ) .  

Squash preparations a r e  being made on all 8UbjeCt8, 
These have revealed a f ine  co l lec t ion  of pachytene o,hromo- 
somes, spermatogonia in mitosis and pachytenes in dfakiZAeaif3, 
To dste only the pachytene chromosolnee have been mapped 
(an yet incomplete) in control subjects, preparatory to 
mapping of pachytenes in sub3eots exposed to radiation, 
Hoter All inmatee are vaaectomized before release in o r d e r  
t o v o i d  2 o t e n t i e l  c o a t a n a t i o n  of the general  population. 

speoimens is being followeU by Di, John MacLeod at Cornell, 
Below 3OO r exposure, aeoospemia is achieved w i t h m t  
encountering morphological alterationsa Recovery e ~ l ~ u e s  
without norsbological alterations. 

Xave you or your panel any suggentions regarding 
other infornation you should like to have, or other para- 
meters tha t  might be worth studying? 
afforded to us, which may or nay not be re2aated or 
continued, ehould be made to yield the greatest  possible 
per t inen t  infornation. 

Eorphology of t h e  spematozoa in t h e  ejeculated 

This opportunity 

i l ~ p p y  flew Year .  

Sincerely, 

Carl G. Heller, MOD., Ph.D. 
Sead, Division of 
Seproductive Physiology 
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