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The Divis ion  of Rcproductj.vc Physiology, under the d i r e c t i o n  of 

Dr. Car l  G.  Ueller of t h e  Pacific Northwest Research Foundation is 

uniquely able to undertake .a progrzm of the type proposed: E f f e c t s  

of Ion iz ing  Radia t ion  GII t h e  TcstLcular Function of Man, 

Dr. Hel-ler has  s p c n t  h i s  en t i re  research career in the study of 

both male and female reproductive physiolozy with  over 75 pub l i ca t ions  

i n  t h i s  field. 

c l i n i c a l .  methods of assaying  urinary gonadotropins 2nd later u r i n a r y  

estrogchs. 

He and h i s  co-voxkcrs dcvised the f i r s t  successEu1 

His work, at t h e  t h c o r c t i c a l  level ad well as a t  t h e  clinical 

l eve l ,  has con t r ibu ted  t o  t h e  understanding and i n t e r p r e t a t i o n  of the  

female c l i m a c t e r i c  and 3 1 . ~ 0  the iess well understood male c l i m a c t e r i c .  IIe 

has been concerned with the c h a r n c t e r k x t i o n  of new hypogonadal syndromes, 

the eva lua t ion  of hormonal v a r i a t i o n s  in the female menst rua l  cycle ,  

and the more p r e c i s e  d e f i n i t i o n  of abnormalities found i n  Turner ' s  

syndrome and other forms of fsinalc hypogonadism. This  has led t o  t h e  
I 

i n v e s t i g a t i o n  of t h e  more d e l i c a t e  hormonal a l t e r a t i o n s  i n  men and women 

which r e s u l t e d  .in e l u c i d a t i o n  of causes of i n f e r t i l i t y  and the effects 

of a n t i - f e r t i l i t y  agen t s .  Recently D r .  Hellcr, together wi th  Dr. Yves 

Clermont of McGill, c l a r i f i e d  t h e  details of t h e  histology of the human 

testes  -- t h e  number of s t a g e s  i n  spermatogenesis, the cycles, and the 

overall r a t e  of spermatogenesis. Thus, he and h i s  s t a f f ,  i nc lud ing  two 

consu l t an t s  in r a d i a t i o n ,  a r e  p a r t i c u l a r l y  well q u a l i c i e d  t o  e v a l u a t e  . 

the subtle  effects  t h a t  may be produced by exposing the human testis to 

r a d i a t i o n ,  

j o o 2 2  1 0  =i- 



Oregon S t a t e  P e n i t e n t i a r y  i n  Salem t o  ccriduct research on inmate  volun- 

teers. 

research on the physiology. of x c y r o h c t i o n  of normal men and women. 

Visits t o  t he  p e n t i t c n t i a r y  a r c  nzdc an the avcragc of once weekly; and, 

as one p r i sone r  c a l c u l a t e d  r e z c n t l p ,  D r .  Hcl'ier has spen t  enough time 

behind bars t o  have completed a one-ycarr sentence ( v i t h  t i m e  off  for 

good behavior!) .  Considered nei ther  3 "coptt nor a con", he has the 

\?it11 their .cooperatLon, he has  conducted a wide variety of 

I t  

kind of r appor t  s o  necessary fa: bnves t iga t ions  with a convict 

populat ion.  
i 

The P a c i f i c  Northwest Rccrarclz roundat ion provides  a home f o r  

the Helle.; research team. It was incorpora ted  as a tax-exempt organi-  

zaticln in 1956 "for  the express purpose of providing space and f a c i l i t i e s  

for medical research by the physiciail or  surgeon with an i n q u i r i n g  mind". 

Each d i v i s i o n  of the P a c i f i c  Northwest Research Foundation i s  essentially 

autonomous , al though guidance f o r  t h e  Foundation's va r ious  functions is 

provided by three standing ccmnittees : 

. 

the Committee of Investigators 

who exchange s c i e n t i F i c  ideas and manage housekeeping; the Medical Board 

who h e l p  dec ide  policy and approve r i s e a r c h  projects; and the Board 

of Trustees, c? lay group, who provide community support. 

generous assistance of Swedish Hosp i t a l ,  t h e  P a c i f i c  Northids t Research 

Foundation and now has a 10-year rent-Free lease of the two top f l o o r s  

Through the 

of Ekl ind Hall, formerly used as a nurses' dormitory, and t h e  permission 

to construct five new stories above t h e  present Eklind Hall auditorium. 

For tire remodeling and c o n s t r u c t i o n  of these f a c i l i t i e s  which are now 

3 0 0 2 2  1 I 
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undermy ,  the U . S .  Pub l i c  H c a l t l ~  Serv ice  hss gran tcd  $ZSO,COZ) with the 

Pacific Northwest Research Foundat ion m t c l l i n g  these funds f rm p r i v a t e  

con t r ibu t ions .  The new l a b o r a t o r i e s  of t he  Reproduct ive Physiology 

Division w i l l  be ccmpleted with5.n a few wedcs. 

I 
.I 
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I. 033 T; CT 1 'GS 

We propose t o  apply  known amounts 01 ioni.zing r a d i z t i c n  d i r e c t l y  

to the t e s t e s  02 norrml men in order tc ascertain s p e c i f i c  c y t o l o g i c a l  

and hormonal i n fon ra t ion .  t?:!ith rcspect t o  the  c j ~ t o l o g l c a l  i n fonna t ion ,  

we propose: (1) t o  determine the e x c c t  nature of tSc c y t o l o g i c a l  

defect: produced i n  t h e  devcloprncnt of t i ~ c  g e m i n a l  e p i t h e l i u m  and t o  

relate t he  e x t e n t  of t h e  defect t o  dosage and t i m e ;  (2) to f i n d  t h e '  

minimal dosage (and thereby detciai-nc dosage t o l e rance )  that will 

a f fec t  t h e  germinal epithelium; (3 )  t o  detcrniine the t i m e  of recovery 

from any given doszgc; ( 4 )  t o  d c t e i d n e  the miEina2 .  dosage t h a t  1 p m k  

to permanent damage of spermatogenic ccI1s; ( 5 )  to determine the 

simultaneous effects of any dosage ripon Leydig-cell cytologg. Vi th  

rcspect t o  hormonal in fo rma t ion ,  we propose t o  determine the Fnfltience 

of any given radiat ion-produced testicular a 1  t c i a t i o n  upon other 

parameters such a s :  (1) total gonadotropin and interstitial-cell 

honnonc (ICSIi) excretion, (2) estrogen e x c r e t i o n ,  and ( 3 )  androgenic 

lionnone exc re t ion .  
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Ion iz ing  r a d i a t i o n  will b2 a p p l i e d  d i r e c t l y  to the  t e s t e s  of 

inmate vo lun tee r s  of the  Oregon S t a t e  P c n i t e n t i a r y .  In p r c i i m i n s r y  

experiments it is p l a m c d  t o  determine range oE dosage s;?d the 

n a t u r e  of the defect by irradiating only one t c s t i s ,  one-half  t es t i s ,  

or a marked area of one t es t i s  (a circular area  of 1 cm. d i m c t e r ,  f o r  

example). 

Tn tlze progression of spermatogenesis,  t h ~ m i d i n c - I i ~  w i l l  be i n j e c t e d  

To a i d  i n  determining the r ad ia t ion - induced  intcrference 

a t  the beginning and/or a t  p r o p i t i o u s  times after 3 r a d i a t i o n  exposure. . .  

Testicular biopsy specimens will be obtained a t  appropr i a t e  times 

after t h e  radiation exposure. 

then only one p c s t - r a d i a t i o n  b iopsy  p e r  i n d i v i d u s l  per  given s e r i e s  

If only a small  circa is i r r a d i a t e d ,  
I 

will be performed. If a g r e a t e r  a r m  i s  exposed, serial b i o p s i e s  on 

the same i n d i v i d u a l  may be performed. The t iming of the biopsies will 

be r e l a t e d  t o  the t tming of the cycle of the gelrrrtiml epithelium -- 
at 16-day i n t e r v a l s  and a f t e r  an e n t i r e  evo lu t ion  of t h e  spermatogenic 

process, 64 days -= t o  follow r a t e  and denuding; and a t  1 2 ,  24,  48 ,  

and 72 hours’ t o  follow degenera t ion ,  m l t o s i s  and me ios i s .  

A f t e r  the n a t u r e  of the c y t o l o g i c a l  d e f e c t  produced by irradiation 

has been determined and the  range of dosage approximated, irradiation 

of a l l  of both testes (the e n t i r e  t e s t i c u l a r  mass of both t e s t e s )  

w i l l  be conducted. 

gation w i l l  begin.  

At this j u n c t u r e  thc main portion of the  invest i -  

This  w i l l  encompass mcasuring each of the periplicray. 

e f f e c t s  (or  parameters)  of inducLng a l e s i o n  i n  the human testis  by 

-2- 
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--\. 
epi thel ium anci of t he  Leydig c e l l s ;  thc asscs snzn t  of t h e  u r i n s r y  

cxcrc t i o n  of t o t s 1  gonadotropil?s srkd 1CSI-I I and the dctcmln;:  ti03 of 

the estrogenic  and and~:ogenic exc re t ion .  TI12 effect OC r a d i a t i o n  

upon t he  e j a c u l a t e  i n  terms of sperm numbers m o t i l i t y ,  and morpholcgy 

w i l l  be evaluated as o i d l  as the l i b i d o  and sexual y o t c n t i a  of the 

s u b j e c t .  All of the above effects arc r o u t h e l y  and c u x e n t l y  neasurcc': 

i n  collnection with the Fnvest ignt ion of alteration of t e s t i c u l a r  

environment due t o  &Lug administratLon. (1) 

, 

-3- 
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A .  HISTDLOSY 

1. Cytology 

Man is unique among commonly s t n d i e d  spccics suc!l as rat, r a b b i t ,  

guinea p i g ,  ram, b u l l  or s t a l l i o n  I n  being a b l e  t o  su tmi t  t o  testiculzy 

biopsy, and tliereZore t o  serial t c s c l c u l a r  biopsies, without  tlic 

a r t i f a c t u a l  production of t e s t i c u l a r  damage CI: l e s i o n s  (except  pcrhapc 

i n  sma l l  area) by the a c t  of p c r f o m l n g  t h e  b:iopsy. 

s t r a t e d  t h a t  by careful a t t c r i t i on  to t k c  t echn ic s  of ob ta in lng  the 

t e s t i c u l a r  biopsyn,  each of the cc1 . l~  of the germinal series i n  mag 

t!c have denon- 

# *  
.r . 

can be i d e n t i f i e d ,  placed i n  thei-r ccrrcct stages ( s i x  f o r  the human), 

and followed through each cyclr! (four f o r  thc l iuian) t o  development of 

matured spermatozoa and their reiea:;c into the lumena of the remi- 

niferotls tubules .  ( 2 , 3 9 4 )  

W i t h  this armamcntnr5un (and pcriizps v i t l i  t hc  h e l p  of l a b e l l i n g  

of germha1 cells t7ith t r i t i a t e d  thyii-idine) we expect  t o  be nblc t o  

i d e n t i f y  the ce l l s  of the hunan g e m i n a l  series t h a t  a r c  most s e n s i t i v z  

t o  r a d i a t i o n ;  t o  determine a t  which s t a m  i n  t h z  development they arc? 
I .  

s e n s i t i v e ,  and t o  fol low the evolution oC t h e  c v c l e s  of the germinal 

c p l t t h e l i m  u n t i l  the. damaged cclls have d i sappea red .  

i n h i b i t i o n  t o  spcrniatogenesis i s  encountered as a result of i r r a d i a t i o n ,  

we hopc t o  be nblc t o  cxp lo rc  the nature of t h i s  i n h i b i t i o n  ( aga in  

I f  a con t inu ing  

>t The inmediate  f i x a t i o n  i n  a p p r o p r i a t e l y  freshly prepared f i x a -  

tives (Maximow's s o l u t i o n  or  Clcland's s o l u t i o n )  and with a p p r o p r i a t e  

s t a i n i n g  t echn ics  ( p e r i o d i c  a c i d  - S c h i f f  (PAS) and i r o n  hacmotoxplin 

and eos in ) .  -4-  



L .. 
perhaps w i t h  the use of Inbelling by thymidine-11'). 

-\. 
Qwant i t a t ion  of the niorpholcgical defect v!:ill be conducted u s i n z  

the s u b j e c t ' s  own prc- t rea tment  blopsy a s  a contxol .  Ve have recently 

worked out  methods of c e l l  counting using a Sc r to l i - ce l l  c o r r e c t i n g  

f a c t o r  (and occasional1.y Abcrcrombie's formuln) t h a t  reelects germinal 

ce l l  a l t e r a t i o n s  produced by hormonal. o r  drug admin i s t r a t ion .  

Pith t he  foregoing we should be ab le  t o  d e t e c t  whether r a d i a t i o n ,  

f o r  example, causes c y t o l o g i c a l  a b n o ~ ~ ~ a l - i t i c s  i n  t h e  acrosomal systen 

of the maturing or inimaturc spermatids or  whether i t  a l t e r s  the devclc:  

merit of l e p t o t e n e ,  zygotcnc o r  pachytene primary spermatocytes,  and 

also determine t h e  e f f e c t  upon degenerat ion of Type A ,  A2 or B 

spermatogonia and pre- lep to tene  ( r e s t i n z )  spei l ra tocytes .  

Once having c s t z b l i s h e d  the n a t u r e  of the cytological d e f e c t  i n  

one (or  an a r e a  of one) testis, we shall have gained s m c  lcnowlcdgc 

of dosage and bc prepared t o  i r r a d i a t e  both  testes s imultaneously i n  

some subjects in order to observe o the r  parameters.  

Time i s  emphasized because i t  may be a key f a c t o r  i n  undcrstandi:.: 

the effects of r a d i a t i o n  on the  t es t i s .  Oakberg (5) has  found t h a t  

r a d i a t i o n  i_n mice produced denuding of all germinal elements except  

spermatogonia. It i s  known t h a t  r a d i a t i o n  i n  man ('1 and other 

species(7) will p'rocluce s i m i l a r  denuding e f f e c t s .  It is a l s o  known 

that hormones , hypophysectomy, and noxious agen t s  may e l i c i t  t h e  same .. 
end r e s u l t  i n  man. However, i t  is n o t  known f o r  man a t  which p o i n t  

i n  the development of the geminal epi the l ium the noxious agent  a c t s ,  . .  



LI' LI' 

' whcther i t  5 s  agcnt-spcciCic 01- \~f:etl?sr zj.1 ncl.xi.lous agcnrs hme the 
IL 

. .  'x . 
same mechanism of a c t i o n .  . C:,-:Icbzrg, in exsxnnlrig t c s c i c u l a r  histo?-ogy 

i.n mice fol lowing i r r a d i a t i o n  ~ found t h a t  primcry spermatocytes f a i l e d  

t o  be produced and t h a t  the niorc n13tr i r~ ce l l s  continued their normal 

development and sepa ra t ion  f1-c:~ tile Sertoli subs tancc, n o t  being 

r ep laced ,  u n t i l  only rare s p c i - - ~ f l ~ t c ~ o i > i ~  rcmsincd. 

r e l a t i o n s h i p  between r a d i a t i o n  effcxt  and insult  t o  spcrnmtogonia hz 

was able t o  detelminc the time of ezch cycle of t h e  germinal e p i -  
I 

thelium fo r  t h e  mouse, as vei l  as t h e  t o t a l  du ra t ion  of spermztogenesis.  

By ob ta in ing  s e r i a l  t c s t i c c t a r  biopsy npzcilxcr.s i n  man, wc! hope a l s o  

t o  determine the n a t u r e  of the clcfect .in tAiis Specieso as p i c 1 1  as 

Ey s tudying  t h i s  

* 

reconfirm t h e  t iming of spc~inatogci:c"si-~ i n  man. 

t k  p h n ,  in general, t o  fo l low chc e~:pcrirr.cntal. design of 

O d ~ b c r g ( ~ ~ ~  lL0)  who a p p l i e d  r a d i a t i o n  t o  %ice and s o  successfully 

made order o u t  of chaos i n  in tz rpre t i1 lg  tlic e f f e c t s  upon spcmato-  

genes i s .  S ince  1503 i41hen Albcrs-Schunberg("~~ dcscribccl r a d i a t i o n  

effects upon tes tes  , numerous Gbservers have described <lie denuding 

process i n  many mammalian species. 

it remained unresolvcd whether ra3 ia t i .on  caused c e l l u l a r  d tgene ra t ion  

I ?  

# '  

I-lowever , u n t i l  c l a r i f i e d  by Oakberg 

or a f f e c t e d  mi tos i s :  

of the problem: 

(2) making the obscrva t ions  a t  the npgropr i a t c  i n t c r v a i s  following 

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

Two f a c t o r s  con t r ibu ted  l .argcly t o  t h e  resolut icr .  

(I) a c a r e f u l  L d m t i f i c a t t o n  of the c e l l s ,  and 

15th the a i d  cf our c o l l a b o r a t o r ,  Dr. Yves Clcrmont, and 

3 the Label l ing  with thymidine--!< , t h c  i d c n t i f i c a t i o l l  of t h e  c e l l s  for 

the h m a n  species has progrcsscd enormously and should no t  prove to 



w b 

A. . 
be a barrier in our l a b o r a t o r y .  

of A and B types can undc-i-go dcCcnc?:ation i n  hours  or a few days f o l -  

l ov ing  i r r a d i a t i o n ,  and thc a.tsa~e;icss t h a t  c c l l u l z r  damage may not be 

revealed u n t i l  a ce l l  undergoes division, the appropr i a t e  i n t e r v a l s  

VLth the m a r e n c s s  t h a t  spematogonli4 
'\ 

. fo r  obta in ing  t e s t i c u l a r  b i o p s i e s  s!ioulcl be determinable.  t?e a r e  

c u r r e n t l y  prepared t o  q u a n t i t a t e  these changes ( aga in  fo l lowing  t h e  

approach of Oakberg). Cuzrent ly  such q u a n t t t a t i o n  f o r  noimal control 

subjects and f o r  those wi th  a l t e r s t i o n s  produced by adminis te r ing  

hormones or  drugs a r e  being conclacted daily i n  our l a b o r a t o r y  by 

Mrs. Jean F i e l d i n g  and Mr. George Needham. 

We are prepared to follow the development of the su rv iv ing  

epithelium' through the steps and rtite of matura t ion  t o  denuding. We 

3re equa l ly  prepared t o  fc l low the steps and r a t e  of the  r epopu la t i an -  

Unresolved is the questZon of which type of spematogonia  in the 

human is the more primitive ce?.l -- type Al(dnrk) or AZ(1ight). This 

problem may well be r e so lved  by observing the surviving spermatogonia. 

Labe l l ing  wi th  thymidine-H3 a few hoxrs  before and a few hours  after 

i r r a d i a t i o n  ,may a i d  g rea t iy  t o  p tnpo in t ing  tile n a t u r e  of the effects  

and may,well e l u c i d a t e  such unresolved problems a s  where and when 

the f i r s t  cycle of speiaatogcncsis begins  i n  the hunnn. Such a p l a n  
was used by Monesi in mice (12) 

Me arc a l s o  tiell aware t h a t  G o o s e n - R ~ ~ n ~ c ( l 3 , l ~ ) i s  unable  t o  

d i s t i n g u i s h  between the three types of spermatogonia and has  n o t  

- -  def ined  the r e s t i n g  or prcleptotcnc primary spermatocyte.  . 

3 0 0 2 2 2 0  
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2 .. lG.nin~i?-:,or,src- 

. tk expect t o  de~c~ :mine  rnir.ina3. dosage and, p a r e n r h e t i c a l l y ,  

t h a t  d o s a p  be1.c~ which no h3m, i s  c m s c d  t o  the human germinal c p i -  

thelium. 

. 

I n  t h e  p rc s r r l t  cxpcrirzcnt. we are  spczlking only of the e f f e c t  

of a s i n g l e  dose of raGiac;Git -- c u x d a t i v e  effects could be eva lua ted  

l a t e r .  

t e s t e s  I the min!-m=il c f f cc t ive  cbsa:;~ could be e s t a b l i s h e d  by varying 

dosage. 

the obscrv3t ions made before m d  a f t e r  i r r a d i a t i o n  

tes t is  or  its separate p x t i o n s ,  o r  (b) bo th  testes.  

same r e s u l t  could be accoiui>lished Ly ei ther  approach. 

IIaving e s t a b l i s h c d  tke --- na t i i r c  of the r a d i a t i o n  e f f e c t  upon hum.:: 

It i s  visualized t h a t  t h i s  could be  e s t a b l i s h e d  by combining 

of (a) a single  

However, the 

In our investi- 

got ion  wzc v i s h  t o  progress  frcm (a) t o  (b) as r a p i d l y  as is prudent ,  

so t h a t  wn, may soon be rncasllring more  parameters of the e f f e c t  of 

rndi.ati.cn upon t e s t e s  i n  man. 

3 .  Time o ~ k c o v e r y  

The morphological recovery fron r a d i a t i o n  damage could be 

observed by examining repea ted  t e s t i c u l . a r  biopsies. 

would be observing the recovery of each a l t e r e d  func t ion  fo l lowing  

the i r r a d i a t i o n  of bo th  testes.  

Equal ly  impor tan: 

This t h e r e f o r e  w i l l  be at tempted as  

descr ibed  under Ij3 Hormonc Assays. 

.Recovery frcni the i n s u l t  of a 

r a d i a t i o n )  may be p r o m p t ,  delayed., 

To dctcrmine t h i s  f o r  a given dose 

noxious agent  (presumably including, 

complete, incomplete,  o r  qbsent .  

of X - i r r a d i a t i o n  w i l l  r e q u i r e  s e r i a l  

3 0 0 2 2 2  1 
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‘ obse rva t ions ,  In t i m c ,  of morphology; eva lua t ion  of c j n c u l s t c ;  

\. 
and hormone .analyses. 

. Damage t o  testes may bz incmplc l tc ,  involv ing  some seminiferous 

t ubu le s  permanently while  ochers effect complete recovery of spcrmato- 

genes i s .  Thus the r e se rve  capaciey of t he  testes could be ‘decrcascd 

while func t ion  remains normal; or it may be ~ ~ r , l c t e .  The incomplete 

s i t u a t i o n  was observed by Pitcock in his  r e p o r t  on “Late T e s t i c u l a r  

Lesions i n  I r r a d i a t e d  Monkcys ”(”). Dy fol1o:zling each of the para-  

meters r e v e a l i n g  t e s t i c u l a r  func t ion ,  i nc lud ing  s e r i a l  t e s t i c u l z r  

. 

biopsy,  the minimal dosage causing any permanent darnage should be 

revealed. I 

5. 

I r r a d i a t i o n  of testes t i i l l  expose e q u a l l y  thc Leydig-cells, the 

r \ad ia t ion  Ef fec t  --..---- Upon T.:cydlr:-Ccl.l F m c t i o n  

S e r t o l i - c e l l s ,  and the germinal e p i t h e l i u m .  A I  though t h e  l a t t e r  c e l l s  

a r e  known to be most s e n s i t i v e  t o  r a d i a t i o n  (which ones e x a c t l y  f o r  

man, we hope t o  d iscover  i n  t h i s  i n v e s t i g a t i o n ) ,  i t  remains unknown.to 

what degree,:if any, Leydig and S e r t o l i  ce l l s  a r e  a f f e c t e d .  To t h c  

Leydig-ce l l  has been a sc r ibed  t h e  function of s e c r e t i n g  t e s t o s t e r o n e  

and cs t rogcn  

secreting “Inhib in”  and/or cs t rogcn .  The l a t t e r  c la im was made as re- 

c e n t l y  as Septembcr 1962 a t  thc I n t e r n a t i o n a l  Symposium on the E f f e c t s  

, and t o  t h e  S e r t o l i - c e l l  t hc  u n l i k e l y  func t ion  of (16) 

of Ionix ing  Radiat ion on the  Reproductive System a t  F o r t  C o l l i n s ,  

Colorado, by D.  Lacy, who morcovcr claimed a l t e r a t i o n s  i n  s e c r e t i o n  

w i t h  X - i r r a d i a t i o n .  

-9 - 
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Thercfore ,  for cac11 r a d i n t i o u  d o s ~ g e ,  t h e  cytology of the 
\\ 

Leydig-cell and Sertoli-cell v512 be o;arnincd e f t c r  s tairiing wi th  

Massotl's t r i c h T m e .  Moreover, the exc re t ion  of cstrogecs and androgen: 

will be determined. I n  ordci- t o  perceive s l ight  s h i f t s  i n  s e c r e t i o n ,  

the cstrogcns w i l l  be mcasrircd i n  te-ms of t h e i r  s e p a r a t e  components - 

e s t r a d i o l  , e s t r o n e ,  and estriol; and tcs t o s  tcrme along with  the 

17-kctosteroids in their separate components a s  e t iocholanolone ,  

dehydroisoondros t e ronc  and andros tcrcnc. T h i s  w i l l  be done i n i t i a l l y  

on urine samples, l a t e r ,  if fcasi . l le,  on blood samples and, f i n a l l y ,  

if a t  a l l  p o s s i b l e ,  on tes t lcu laz-  biopsy spec'imens. A t  the same time 

shifts i n  the r a t i o  of exc re t ion  of t o t a l  gonadotropins t o  ICSH should 

r e v e a l  something of the f u n c t i o n a l  h t c g r i t y  of the LcydTg-cells. 

C l i n i c a l  evaluotj-on of libido and se>:ud po ten t i a  may a f f o r d  a c l u e  

8 s  w e l l .  

B HORMONE AS SAYS 

If, a s  we presume, i r r a d i z t i o n  partially denudes t h e  germinal 

ep i the l ium , and i f  p i t u i t a r y  gonadotropic hormones a r e  u t i l i z e d  durin; 

the process ,of germinal c e l l  matura t ion ,  then w i t h  d e c l i n i n g  ge-nn 

ce l l  p r o l i f e r a t i o n  less gonadotropins should be u t L l i z e d  and more be 

a v a i l a b l e  t o  s p i l l  over into the urine.  Thercfore ,  t o t a l  u r i n a r y  

gonadotropins w i l i  be assayed i n  each s u b j e c t  i n  whom both  t e s t e s  a r e  

i r r a d i a t e d .  The expec ta t ion  i s  t h a t  a sharp  r ise  i n  u r i n a r y  gonado- 

t r o p i n s  w i l l  be encountered. I f  Lcydig-cc l l s  rcmain una f fec t ed  a t  1owc.~ 

doses of r a d i a t i o n ,  a s  they well might, no change i n  ICSH e x c r e t i o n  i s  

3 0 0 2 2 2 3  
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, cxpectcd. If Leycl.ig-ce!.l f u n c t i o n  is affected w i t h  higher doses,  
.\ 

* -  

-\ ‘.- 
a rise in :.EX excretion Gay be encountered. 

1. -- Gonadotropins - 
G o n d o t r o p i n s  will be concent ra ted  us ing  t h e  s p e e d - f i l t e r  and 

kao l in  adsorp t ion  method of Alber t  (I7). T o t a l  gonadotropin a s says  

w i l l  be by t he  increase i n  r a t  ovaxian weight method of Lauson, Ilellci:. 

and Sevringhaus (”). 
hypophyscctmized r a t  method of McArthur (I9). Both t o t a l  gonadotropin. 

and ICs11 ass3ys w i l l  be expressed i n  u n i t s  Df a s t anda rd  human gonado- 

t r o p i n  prepara t ion .  

1CSH assays will be conducted us ing  t h e  male 

Mot yet d i s t r i b u t e d  is Pcrgonal-23, which has 
9 

been adopted by the World Health Organizat ion as the I n t e r n a t i o n a l  

Reference Mate r i a l .  In the meant-he,  we have been using Pergonal-22c 

and Elaving exhausted our supply,  w i l l  be us ing  Pergonal-26. (Each 

is s i m i l a r l y  preparcs by the s a x  manufacturer i n  I t a l y . )  

S t e r o i d s  2. --- 
Curr:cxit:fy t h i s  l abo ra to ry  is using the bioassay method of Lauson 

Ileller , Golden, and Sevrbnghnus (‘>O! for the estrogens.  This is a , 

. nonspec i f i c .  method chosen Largcly fo r  its s e n s i t i v i t y  (0.1 micrograms 

in terns ~f e s t r a d i o l  p e r  24 hours of u r i n e )  and i t s  r e l i a b i l i t y .  

current androgen assay method i s  a l s o  the nonspec i f i c  t o t a l  1 7 -  

k c t o s t c r o l d  method of Drclcter 

The 

(21) 

The n e c e s s i t y  of u s ing  newly developed, more r e f i n e d  a n a i y t i c a l  
I 

methods becomes a p p a r e n t  .when it i s  cans idcred  t h a t  the proposed 

experiments may w e l l  be expcctcd t o  d e f i n c  t h e  a c t u a l  s i t es  of formatic: 

and t h e  sites of in t e rconve r s ion  i n  thc human of t h e  i n d i v i d u a l  

-11- 
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estrogens (such as estrone, es t r ad ic l  , estriol) and the  i n d i v i d u a l  

androgens (suck as t e s t o s t c r b n e ,  andros te rone ,  ep iandros tc rone ,  and 
\- 

et iocholanolone)  . 
The assay t h a t  we propose t o  adopt  f o r  the estrogens in plasma is 

. I n  o u t l i n e  this c o n s i s t s  of (22) e s s e n t i a l l y  t h a t  descr ibed  by I c h i i  

the fol lowing steps. '  A q u a n t i t y  of plasma i s  t r e a t e d  wi th  insignificant, 

b u t  known, amounts of t r i t i a t e d  e s t r o n e  and e s t r a d i o l  i n  order  l a t e r  

t o  be able  t o  c a l c u l a t e  r ecove r i e s .  It is then e x t r a c t e d  w i t h  e t h e r .  

The r e s i d u e ,  a f t e r  solvent removal, is d i s so lved  i n  70% methanol, 

cooled  t o  -20°C overn ight ,  cen t r i fuged ,  and t h e  superna tan t  p a r t i t i o n e d  

a g a i n s t  petroleum ether. The phenolic m a t e r i a l  of the alcohol f r a c t i o n  

is then chromatographed i n  t h e  Bush B3 system. The zones con ta in ing  

the r a d i o a c t i v i t y  a r e  c l u t e d  with methanol and rechromatographed i n  

the Eush A system and t h e  B system f o r  t h e  e s t r o n e  and e s t r a d i o l ,  

respectively. 

q u a n t i t a t i v e l y  us ing  t h e  phosphoric a c i d  fluoresccncc method of 

The p u r i f i e d  e l u t e d  m a t e r i a l s  a r e  then determined 

(23) Finlcels t e i n  

t i o n  is counted 

recovery.  This 

plasma. 

for the major portion of t h e  sample whi le  a small por- 

i n  a s c i n t i l l a t i o n  counter  t o  measure t h e  o v e r - a l l  

method i s  s e n s i t i v e '  to 0.002 micrograms i n  50 m l .  of 

The assa)? t h a t  w e  propose t o  adopt f o r  u r i n a r y  e s t rogens  i s  

followed by 
( 2 4 )  e s s e n t i a l l y  a s e p a r a t i o n  desc r ibed  by Gurpide, e t  a 1  

q u a n t i f i c a t i o n  by t h e  f luorescence  method of Fin!tels t e i n  . B r i e f l y ,  
(23) 

this consists of the fo l lowing  steps:  ( l a )  a d d i t i o n  of t racer  quan- 

tities of e s t r o n e ,  e s t r a d i o l ,  and e s t r i o l ;  ( l b )  enzyme h y J r o l y s i s  using 

-12- 3 0 0 2 2 2 5  



I/ L# 
, *. : 

. .  Glusul3se; (2) e the r  e x t r z c t i o n  and b ica rbona te  washing .of. ’the : . 
1 

\ 
.. . 

-\ 

e x t r a c t ;  ( 3 )  sodium hydroxidi. s e p a r a t i o n  of the phenol ic  f r a c t i o n ;  

( 4 )  n e u t r a l i z a t i o n  t o  pH 2 of sodium hydroxide s o l u t i o n  afid rc-extracti ;s  

i n t o  ether; (5)  evaporat ion of t he  cthcr f x m  t h e  e x t r a c t  and p a r t i t i o n  

of the t r u e  s o l i d  between benzene and water to separate t h e  estriol 

from t h e  e s t rone  and e s t r a d i o l  according t o  t h e  rncthod of Brown 

(6) l i q u i d  p a r t i t i o n  chromatography of the  tvo separate f r a c t i o n s  

using tvo phase systems (with the po la r  phasc suppor t ed  on Celite) com- 

posed of e t h y l  a c c t a t c ,  n-hexane, m c t h n o l ,  and water fcr the cstrcsne- 

estradiol  f r ac t ion ;and  carbon t e t r a c h l o r i d e ,  n-hexane, methanol, and 

water for  the estriol fraction; (7) q u a n t i t a t i v e  determination of 

(25).  9 

the separa ted  estrogens by fluorcsccnce and s c i n t L l l a t i o n  count ing.  

The rncthod tht we propose to adop t  f o r  plasma t e s t o s t e r o n e  i s  
(27)  , as modified by Forch ie l l i  (26) 

’ e s s e n t i a l l y  that of F i n k e l s t e i n ,  ct a1 

T h i s  method c o n s i s t s  of the following basic  steps. 

d iv ided  i n t o  two equal portions. 

Thc sample is 

To one p o r t i o n  is added C14 labelled 

t e s t o s t e r o n e  of a c t i v i t y  about 2500 c.p.m. and to the o t h e r  is added 

3 H l a b e l l e d  e s t r o n e  aqd e s t r a d i o l  Of a c t i v i t y  about  10,000 c.p.m. 

These samples a r e  then t r e a t e d  i n  p a r a l l e l  by e t h e r  e x t r a c t i o n ,  s o l v e n t  

evapora t ion ,  70% methanol f r a c t i o n a t i o n ,  removal of t h e  methanol from 

‘the 70% s o l u t i o n ,  and e x t r a c t i o n  of the  remaining squcous s o l u t i o n  .with 

benzene followed by p a r t i t i o n  between t h e  bcnzcnc and a 1 I4 sodium 

hydroxide s o l u t i o n .  A t  t h i s  po in t  the phenol ic  f r a c t i o n s  i n  the 

sodium hydroxide from t h e  p a r a l l e l  samples are combined ( f o r  e s t rogen  

dctcrminat ion i f  des i red)  whilc thc n e u t r a l  f r a c t i o n s  a r e  still kep t  

-13- 3 0 0 2 2 2 b  
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chromztogrzphcd i n  a 1 ig ro in -p ropy lc :~c  g lyco l  s y s  tern of Saverd 

on paper  and thc t c s t o s t e r o n c  rc2i.m ( a s  shown by CX4' counts)  c l u t c d  

frm both. 

wi th  a pl-acentcll dehydrogenase t h i ch  converts i t  t o  e s t r a d i o l ,  while 

the sample o r i g i n a l l y  t r e a t e d  with t r j - t i a t c d  es t rogens  is talcen up 

i n  e t h y l  alcohol, ( t o  i n h i b t t  t he  m q m c  r e a c t i o n ) ,  bu t  othcrwise treatcc: 

i n  t h e  same way. 

conver t  any e s t r o n e  t o  e s t r a d i o l ,  e x t r a c t e d ,  rechromatographed i n  

the Bush B3 system, eluted, and d c t c r m h e d  q u a n t i t a t i v e l y  both  by 

f luorescence  and by count ing.  

These l a t t e r  ncutrn!. f r ac t - ions  si-c s c p a u a t e l y  d r i ed  and 
--\ (28) 

The sample  c o n t s i n i n z  the Cl4* t e s t o s t e r o n e  i s  incubated 

Both por t ions  a r c  reduced wi th  sodium borohydride t o  

Rccoveries determined by count ing  can 

then be combined wi th  the d i f f c r c n c e  bctween the two parallel cmpl-  

t o  determine the blniilc c o r r e c t i o n  due t o  the presencc of e s t rogens  i n  

the t e s t o s t e r o n e  sample. Vhile t h i s  mcthod stcms ccmplex, i t  has 

the advantage of specificity and s e n s d t i v i t y  t o  0.01 micrograms of 

t e s t o s t e r o n e  p e r  50 ml. of p la sma .  IC w i l l  f u r n i s h  a s t anda rd  for any 

gas chromatographic method t h a t  may bc developed. 

The method t h a t  we propose t o  adopt f o r  u r i n a r y  t e s t o s t e r o n e  (and, 

perhaps,  with s u i t a b l e  modifications e v e n t u a l l y  fo r  plasma and tissue) 

. This c o n s i s t s  of enzymatic hydro lys i s  (29) is t h a t  of F u t t c r m i t ,  e t  al 
1 

'after a d d i t i o n  of t r i t i a t e d  t e s t o s t e r o n e  followed by e t h e r  e x t r a c t i o n  

and removal of phenol ic  m a t c r i a l s  by washing w i t h  sodium hydroxide.  

The neutral- f r a c t i o n  fran the ether i s  t r e a t e d  with the G i r a r d ' T  I 

r e a g e n t ,  p a r t i t i o n e d  between oiatcr and e t h e r ,  t h e  aqueous s o l u t i o n  

hydrolyzed, r e - e x t r a c t e d  into c t h e r  and evaporated t o  dryness .  This  

3 0 0 2 2 2 1  
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ke ton ic  f r a c t i o n  i s  chronatoZraplied tv i cc  by t h i n - l a y e r  chrcrnatography 
'..\ 

f i r s t , u s i n g  a benzene-ethyl .i:cctate mobile phase; and t hen ,  u s ing  a 

cyclohexane-ethyl a c e t a t e  mobi le  phase.  

divided q u a n t i t a t i v e l y  i n t o  two powt!-ons and d r i e d .  

taken up wi th  e t h y l  a c e t a t e  f o r  s c i n t i l l a t i o n  count ing,  whi le  t h e  

The e l c t c d  t e s t o s t e r o n e  i s  

One p o r t i o n  i s  

o t h e r  po r t ion  is talcen up i n  acetone f o r  gas chrma tograph ic  d e t e r -  

minat ion on an SE-30 column a t  200°C. 

The method t h a t  we propose t o  use f o r  t h e  17 -ke tos t e ro ids  i s  t h a t  

. This involves  the hydro lys i s ,  e x t r a c t i o n ,  and (30) described by t ?o t i z  

s e p a r a t i o n  o f .  t h e  n e u t r a l  f r a c t i o n  of steroids s i m i l a r  t o  that 
3 

descr ibed  fo r  u r i n a r y  t e s t o s t e r o n e .  The d r i e d  e x t r a c t  i s  t r e a t e d  

under anhydrous cond i t ions  wi th  hexamc thy1 dis i l a  Bane and tr ime thy1 - 
c h l o r o s i l a n e  t o  form t h e  t r i m e t h y l s i l ~ y l  ethers of andros te rone ,  

e t iocholanolonc  and dehydwoepi~ndrosteronc as wcll as t h e  t r ime thy l -  

s i l y l  e t h e r s  of 11-ketoctiocliolariolone, 11-hydrosyandros t c rone ,  

pregnenediol and pregnanolonc. These may be determined' d i r e c t l y  on 

an XE-60 column a t  209°C wi th  flame i o c i z a t i o n  d e t e c t i o n .  A l t e r q a t i v e l y ,  

a " H i - E f f  83" .liquid phase may be uscd a t  240°C i n  p l a c e  of the XE-60 

in t h e  known absence of pregnanediol .  

All of t h e  above methods a r e  s p e c i f i c ,  sens i t ive ,  t e s t e d ,  and 

workable. Some of them a r e ,  hovever, more l abor ious  than o t h e r s .  

Thus, i t  i s  f e l t  t h a t  some e f f o r t  should be spcn t  i n  concurren t  dcvelop- 

mcnt t o  e f f e c t  t h e  r a p i d  and s e n s i t i v e  combination of p r c p u r i f i c a t i o n  

of samples by t h i n - l a y e r  chrcmatogrnphy wi th  q u a n t i f i c a t i c n  by gas 

-15- 



L v  \.- . .  ' r .  

chromatography. 

t o  t h e  r e l i a b i l i t y  of the F a s t e r  mzthocis i n  t e r m  of t h e i r  

This should,  of cou;'se, bc done Tdtk cons txnt  a t ten t io : ;  
.'. 

cmpari.sons 

t o  the s tandard  methods c i t e d  above and by monitoring a g a i n s t  the b io -  

assay of t h e  scpara  ted  f r - a c t i m s .  

It might be pot-ntcd ou t  t h a t  the iiiiportant problem i n  t h e  

development of a gas-chromatographic mcthod i s  l a r g e l y  one of s p e d -  

f i c i t y .  Once this has been assured, there is p o t e n t i a l l y  the oppor- 

tunity of a greatly increased  s e n s i t i v i t y .  This may be i sx reased  t o  

the p o i n t  of s e n s i t i v i t y  t o  nanogram q i a n t i t i e s  ( r a t h e r  than microgrem 

q u a n t i t i e s )  using e l e c t r o n  capture d e t e c t i o n  of halogenated steroids. 

I 
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Permission hns been granted by C. T. Gladdzn , !?aden, and 

D r .  Dan DiIaconi ,  C h i d  Medical Officer, of the Oregon S t a t e  TenitentFal:;,. 

t o  conduct t he  i n v e s t i g a t i o n  n t  the P c n i t c n t i z r y  Hospital. Dr. E. 

Kenneth Uollmar, r a d i o l o g i c a l  c o n s u l t a n t  t o  t h e  P e n i t e n t i a r y ,  has 

expressea i n t e r e s t  i n  he lp ing  i n  any way p o s s i b l e .  D r .  Vollmar 

proposed t h a t  the  r a d i a t i o n  be adminis tered a t  Salem Manorial Hospital 

where he is Chief Radio logis t  and has t h e  necessary equipment. 

However, the problem of providing the  r e q u l s i t e ' g u a r d s  and t h e  hazard 

of attempted escape mitigated a g a i n s t  t h i s  s o l u t i o n .  

with the  suggest ion t h a t  t ie purchase a mobile  or small  x-ray therzpy 

u n i t  and donate i t  t o  t he  Penitentiary when the experiments a r c  

concluded. 

The Warden agreed 

Members of t h e  Radiation C m i t t c e  of thc Oregon State Board of 

Health have bccn consu l t ed ,  as was D r .  Thonas D o t t e r ,  Head of t h e  

Department of Radiology of the Unive r s i ty  of Oregon Pfcdical School,  

and M r .  Bobb i t t ,  legal c o n s u l t a n t  of t h e  Oregon S t a t e  Board of Medical 

Examiners, and t h e  S e c r e t a r y  o f  the .Oregon S t a t e  Medical Society (of  

which D r .  H e l l e r  i s  a member) t o  detcraltnc whether any l e g a l  or e t h i c a l  

problems might be irivolved. The ansvier was unanimous t h a t  no b a r r i e r s  

t o ' t h e  p u r s u i t  of t h e  problem were foreseen .  No special permission 

or d i spensa t ion  seems r equ i r ed .  
l 

A form f o r  the s i g n a t u r e  of each 

vo lun tee r  (and wife, if any) w i l l  be worked ou t .  

It was made clear to each of t he  above i n d i v i d u a l s  consu l t ed  

t h a t  we would be working wi th  normal male c o n v i c t  v o l u n t e e r s  who 

-17- 
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'. 
ei'thcr had been v z s e c t m l z c d  or v o u l d  be v s s s c t m i z e d  before,  dur ing ,  

or a t  t h e  end of t h e  s e r i e s  of e x p e r i m n t s .  The rcanon f o r  v a s e c t m y  
'\ 

is t o  e l imina te  the p o s s i b i l i t y  of contzminating the  gene ra l  populat ion 

t i l t h  r a d i a t i c n - a l t e r e d  chromosones . During t h e  p u r s u i t  of t h e  i n v e s t i -  

g a t i o n ,  tho  s u b j e c t  w i l l ,  of course, have no oppor tuni ty  t o  contaminate 

the populat ion.  

The inmate volunteers  1d-10 hzve asked t o  join t h e  p r o p a m  are 

chief ly  motivated by t h e  d e s i r e  t o  have a vasectomy performed and the 

prospec t  of monetary gain.  

100 t o  date) i a  c a r e f u l l y  screened by D r .  Heller. Consul ta t ion  w i t h  

Each vo lun tee r  f o r  this p r o a r m  (about 

the p r i s o n  physicians and h o s p i t a l  a t t e n d a n t s ,  2 s  well  as wi th  t h e i r  

fellow conv ic t s  ( t h e  latter's advice often invzluable) , he lps  

dctenninc the degree of relIcbi.Zity of each volunteer.  No inmate 

whore r e l i g i o n  does n o t  condone vasectcny i s  considered.. Usual ly  

younger convicts a r e  not considered.  Each candida te  is then examlned 

by t h e  P e n i t e n t i a r y  p s y c h i a t r i s t  t o  a t tempt  t o  determine the emotional 

consequences v a s e c t m y  may have upon him. 

D r .  Heller perform t h e , v a s e c t o n i e s .  

30 screened s u b j e c t s  who have been judged t o  be r ep roduc t ive ly  normal 

D r .  Dan Di Iacon i ,  and/or  . 

A t  the p r e s e n t  time t h e r e  are 

and are r eady  t o  j o i n  the program. 

v a s e c t m i z c d ,  s m e  having been on other  programs. 

About 20 of these are  a l r eady  
----Y 

The arrangements f o r  t h e  use of t r i t i a t e d  thymidine a t  t h e  

Oregon S t a t e  P e n i t e n t i a r y  have been made previously. The license of 

the 

The 

3 0 0  

Atanic Energy Camission (46-922-3) t o  t h e  Tumor I n s t i t u t e  of 

Swedish H o s p i t a l  of S e a t t l e ,  tlachington has been modif ied t o  

2 2 3  I 
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of thymidine-H3 

has al-so been 

at the O E - ~ ~ O T I  

I n  a n t i c i p a t i o n  of the 

measurements of steroids i n  

LJ 

mndiz ' icd t o  i n c l u d e  Dr. HelX.cr's 

S t a t e  T c n i t c n t i a r y  at Salem. 

use 

dcvc3.cpmcnt of mora r e f i n e d  and precise 

b ic log ica l  materials, Dr. Harry  Chxistoffers 

attended the recent course in gas chromatography held at Boston 

University under the guidance of Dr. Herbert H. Wotiz, January 14-19, 

1963 in  Boston, Massachusetts. 

I 

I 
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. .  V. PLAN CZ' ACCO!q?LIS:11.';EPJTS \ 

\ \. 
\ 

We are prcpr?vcd t o  proceed the  mment  the X-ray therapy equipment 

i ts  physicians ' ,  two Orcgon-licensed r a d i o l o g i s t s ,  t h e  P a c i f i c  Northwest 

Research Foundation's histologic21 l a b o r a t o r y ,  as well as t h a  team's 

technical and professional per somel  a r c  all ready  t o  conduct t h e  

i n v e s t i g a t i o n .  

Two. steps i n  t h e  piroeram l o i l l  be i n i t i a t e d  simultaneously: (1) the 

i r r a d i a t i o n  of po r t ions  of one t e s t i s  i n  prev ious ly  vasectomized s u b j e c t s ?  

and (2) the a p p l i c a t i o n  of new ana ly t i ca l ,  t echn ic s  t o  b r i n g  the chemical 

determinat ion of s t e r o i d s  t o  a greater dcgree of r e s o l u t i o n  on a 

rout inc  b a s i s .  

-.11-- Step I. The i r r a d i a t i o n  for subsequent s e r i a l  testicular biops ie s  

would be p e r f o n c d  us ing  v a r y i n g  doses o f  r a d i a t i o n  i n  a range, fo r  

exarnplc, of 50 t o  200 roentgens i n  f i v e  subjects ... P r c s e n t  f o r  the 

i r r a d i a t i o n  would be Drs. Y o l l m c l r  , Ilowieson, and Heller . 
be performcd by Dr. Heller, and t h e  h i s t o l o g i c a l  work-up and a n a l y s i s  

would be performed by Ihs. Jean F ie ld ing  and Navis Rowley. 

c y t o l o g i c a l  s tud ies  would be made by MY. George Ncedham. 

as t h e  n a t u r e  of the c y t o l o g i c a l  dczect  emei-ecs and t h e  c o r r e l a t i o n  

with dosage i s  made, ano the r  f i v e  s u b j e c t s  vould be i r r a d i a t e d ,  perhaps 

Biapsics uould 

Q u a n t i t a t i v e  

As soon 

this time i nco rpora t ing  tlqmidinc-I13 i n t o  the  scheme for more a c c u r a t e  

appraisal. 

with some degree of cons i s t cncy ,  then both  t e s t e s  s w i l l  be i r r a d i a t e d  

As soon as a p r c l i m i n a r y  dosage schedule  has been evolved 

3 0 0 2 2 3 3  -20- 
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. -  
and t he  c'ihcr parmet-crs  measured, i.c., e j a c u l a t e ,  goaado t rop ins ,  

estrogens, and androgens. , * 

L. 

S t e p  2. Simultaneously \.ith step (1) abovc, Dr. Harry Christoffers 

and a s s i s t a n t  Ted Roscoe will pursue improvement of the s t e r o i d  analysis 

methods. 

equipment. 

There may be some d e l a y  in acqui r ing  211 the  necessary 

However, it is hoped that: the new s t e ro id  methods vi11 be 

developed . t o  the p o i n t  of z p p l i c a t i o n  by the same t i m e  as the pre l iminary  

rad ia t ion-h is to l -ogy  studies ere cmpleted.  

- S t e p .  A t  this j u n c t u r e  we hopc to combine the information of 

steps (1) an6 (2 )  t o  e l u c i d a t e  the subtle changcs t h a t  might: be 

produced vhcn a l l  of the germinal and hormonal t e s t i c u l a r  tissue i n  

these subjccts is i r r ad iGted .  

D r .  Yves Clcrinont, ProFcssor of Anatomy a t  McGill University, 

Montreal ,  has bccn an ac t ive  collaborator i n  assessing the  noimal 

histology of t h e  tcstes. €IC w i l l  continue in this c a p a c i t y  du r ing  

the present i n v e s t i g a t i o n .  ' 

I 
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A. OTHER RESEAXCW SUFPORT 

PHS 
GM-05961-05 

E f f e c t  of S t e r o i d s  Upon Spermatogenesis 
Grant Per iod ,  A p r i l  1, 1963 t o  March 31, 1964 

PHS 
CA-04240-06 

IJm. s .  

Effect of Progestins on Human Gonadotrophins 
Grant Period, April 1, 1963 to March 31, 1964 

E f f e c t  of Clomiphene Upon Total Gonadotropins 

$38,640 

23,155 

- 

Merrill Co. and ICSH 
Gront Per iod ,  Januilry 1, 1963 t o  December 31, 1963 7,500 

E. R. . Effect of D e l a l u t i n  fr D e l a t e s t r y l  upon 
Squibb & Co. Spermatogenesis (To be app l i ed  f o r )  

NO o the r  a p p l i c a t i o n s  pending 

4,000 

i 

B. INTERPLAY EE'l3IEBi\3 REC PROPOSAL Ak?D O'IXEE. SUFPOZT 

The general design of OW i n v ~ s t i g a t i o n s  i n t o  a area  of male  

reproduct ion  fo l lows  the o u t l i n e  proposed here, t he  major d i f f c r e n c c  

being t h a t  the agen t s  used are  horaoncs or  drugs r a t h e r  than r a d h t i o n .  

Tlic same parameters a m  measured; therefore, i n  g e n e r a l ,  t h e  szme 

personnel ,  equipment, and f a c i l i t i e s  a r e  u t i l i z e d  f o r  experiments 

supported by d i f f e r e n t  agencies .  

i n  histology prepare  t e s t i c u l z r  tissue exposed t o  hormones as w e l l  as 

t o  r a d i a t i o n  -- and the same n i -c ro tcm,  microscopes, cameras, e tc .  c m  

be u t i l i z e d .  

For example, t h e  i n d i v i d u a i s  involved 

c. TPJZVEL I 

- .  Dr. Yves C l c m o n t ,  our c o l l a b o r a t o r  i n  Montreal ,  requests no 

funds o t h e r  than f o r  t r a v e l  t o  Seattle and Salem t o  work with tissu.es 

obtained. 
-22- 
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A r ec ip roca l  t r i p  by two of our investigators to M o n t r c d  is a l s o  

\ 

'- 
desired. '\. 

The current  t r a v e l  r o u t i n c  t o  Sc??em frm S e a t t l e  ( 4 3 8  rr?i'Lcs 

round t r i p )  c a l l s  f o r  t ransportzt j -on (air  or czr) f o r  Dr. Car!. EielIer 

and an a s s i s t a n t  every second week, and lodging  f o r  two nigl i ts  i n  

Salem, thus permi t t i ng  two f u l l  clzys and two full evenings working a t  

the Oregon S t a t e  P e n i t e n t i a r y .  I idd l t iona l  t r i p s  a r c  required t o  per- 

form t e s t i c u l a r  biops ie s  when thn timing of spermatogenesis or  i n t e r -  

fe rence  of other p e n i t e n t i a r y  h o s p i t a l  a c t i v i t i e s  dictates time intervs?-:; 

outside t h e  regular schedu1.e. ' Thus, 50 r o u t i n e  t r i p s  a year  (25  p e r  

person) and 10 t o  20 i r r e g u l a r  trip:; a re  a n t i c i p a t e d .  

of $50 per t r i p  for 70 t r i p s  the c o s t  vi11 be $3,500, 

these r o u t i n e  v i s i t s  a r c  a l r eady  provided for by t h e  U.S. Fub l i c  Health 

Service. 

by the more exacting t iming requirements of this proposa l .  

. 

A t  a minimum 

Funds f o r  

An a d d i t i o n a l  $1000 IC; being requested f o r  trips occasioned 

Funds Ere d e s i r e d  f o r  attendarice a t  the Endocrine Soc ie ty  

meet ings,  the Soc ie ty  for t h e  Study of F e r t i l i t y ,  American Society 

for C l i n i c a l  I n v e s t i g a t i o n ,  'and/or  the American Phys io log ica l  Society, 

but a r e  n o t  being requested a t  t h i s .  t i m e .  Funds have already been 

provided fo r  a t t cnd ing  the  annual Laurent inn Hormone Conference and 

the L'estern Socie t f  f o r  C l i n i c a l  Reseazch. 

D. STIPEND FOR IlWATE VOLUXTEEX AT THE OREGON STATE PENITENTIARY 

We a re  r e q u e s t i n g  $230 per i n d i v i d u a l  subject t o  pay for 

exposure t o  r a d i a t i o n ,  submission t o  s e v e r a l  subsequent t e s t i c u l a r  

b i o p s i e s ,  the c o l l e c t i o n  of urirlil f o r  hormonc studies ,  the c o l l e c t i o n  

-23- 
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b. ' ' . .  

of weekly seminal samples ,  and f o r  v a s c c t a i c s .  The vo lun tee r s  v7i1.1 
--\ -. 

be p a i d  a token sum during the coursc of the investigation, and the 

remainder as a lunp sum upon satisfactory complction of the study. 

I 

. : 

I '  
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Ted ROSCOC, B . A .  

MavLs Rowlcy , B .A. 

1 
I 

George Needhnm, M. S . 
Stcphen G. Hellcr,  l3.A. 

(1/2 t i m e )  
(4) 

S e n i o r  
r.nvcr, ti c,:! t o r  

Res ea: ch 
A s  6 i s ti; n t 

Tc chn i c :I. an 

Technic ian  

Ikarney Poyscx Secretary 

John L. Ilowlcson, N . D .  

E. Kenne th Vollrnan , 1.1. D . 
I 

Consul t a n  t 

ccnsul 1:nn t 

'r'vcs Clemon  t ; Ph. D . Consul t:;n t 

To be named Rc s e. a r ch 
As sis tan t 
(s t c ro ids)  

To be named Technician 

(1) Proposes to dcvotc 90% of his time to rcscnrch, r e se rv ing  10% f o r  
rcfciral c o n s u l t a t i o n  p r i v a t e  p rac t i ce  i n  endocr inology.  

(2 )  and ( 3 )  On temporary ;ind ~-cducc:rl salaries p r o v i d e d  u n t i l  A p r i l  1 ,  

On f u l l  t i m c  d u r i n g  surcrncr months and p a r t  t'irnc the 

I 

1963 by Kin. S. Idcrri-11 G C o .  

( 4 )  and (5 )  
rcmaindcr of the  y e a r .  
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I . I ,  

1.1 on ox s : 

I 

- Experhnce  : 

! 

S el. cc t e d  
P u b l i c a t i o n s :  He l l c r ,  C . G . ,  11. Lacsfin, and E.  I,. Scvringhaus. Thc 

Am. J. Physiology.  --- 1.21. : 3 6 4 .  
I m m a t u r e  R a t  U t e r u s  ;IS cia ,4scay End-Point f o r  Gonndo- 
tropic subs toncc .  133.2. 

Hel lcr , .  C. G .  and E .  J .  l l c l l c r .  Gonadot ropic  Hormonc: 
Urine Assays  of flonnn’l.1y Cycling Plcnopauscli, Castrated 
and g s t r i n  Trcatcd Human Females. 1939. J. C l i n .  Invcst. 
- 18: 171. 

Hellcr, E. J., C. G. I.lclier, and E. L. Srvringhaus. 
,4 Gonadotropic  !lor-rnor!c.. :L3!;1. Fmdocrinol.  2 : I .  

Hellcr, C. G., C. A .  Paulscn? G. E. Mortimorc,  E. c .  
Jungclc, and L?. 0. Nelson. Urinary Gonado t rop ins ,  
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r: r I .  

Kcller, C. G., ~5 I,?. 0. Nclson. Kya l in i za t ion  of t h e  
Sminife:i:c;us Tub*,:?-cr, k s s o c h t c d  w i t  h P?omr;l or F a i l i n g  
Laydig C!:?-!-. Functim; Discussion of Eela t ionsh ip  t o  
Eunuchoi-dim, Gyn:comst in,  Zlevatcd Gonadotrophins, 
Deprcssc:! E7-ke~ostcroi.ds 2nd' E s t r o p n s .  1945. J. Clin .  

I 

fleller, C. C . ,  D. J. >loore, C. A. P a d s e n ,  W. 0. Nelson, 
& W. M. L ~ i c l ? . m .  
Progestins on thc Reproductive Physiology of Normal Men. 
1953. 

lX2ects of Progesterone and Syn the t i c  

I.'cdzratic;l l'xoc. - 18 : 1057-1064, 

Rigas, D. k., C.  A.  P a d s e n ,  and C. G. Hc l l e r .  
Purification of Gonadotrophins D2'rivecl from Urine and 
P E t u i t r r y  Glnnds 0:; Huuan Eciilgs : 
ElcctroyhorctFc DC!X!V~OKZ and E io log ica l  Activity, 
Endocrind.. - 62: t ~ u - 7 4 . 8 .  

H e l h r ,  C. G. ti I?. 0 .  P!addocl:. 
HCYI. 1.943. E d .  of the Em? Sork Acadcny of Medicine. 
UL 24.: 3 :  173-134.. 

' . . 

Observations on Their 
1958, 

7 o n 

The 'Jse of Androgens in 

FIcllcr, C. G . ,  D. J. Mmzc,-& C. A. Psulsen.  
Of Spennztogzncsis 2nd Cbonfc  Tox ic i ty  i n  Men by a New 
Series of Gis (~ . ic i~ i .oroacc t ) l l )  Diamines, 1961, Toxi- 
coiogy G: Applied E::rrxicology, - 3 : 1 : 1-11, 

NcLler, C. G. & 1.7. 0. Nelson. 
Relationship i n  him. 1948. Recent Prozress i n  Hormone 
Research. - 3: 229. 

Suppression 

Thc T e s t i s - P i t u i t a r y  

Ileller, C. G . ,  L. J. Matson, D. 3 .  Moore, 6 Y. Clermont. 
Rate of Spcrmatogcncsis i n  Ifan Determined by Incorporating 
T r i t i a t e d  T h y n i d i n e  I n t o  Testes. 1962. .Proceedir\.gs of 
the I p t c r n a t i o n a l  Synposium on t h e  E f f e c t s  of I o n i z i n g  
Radia t ion  on t h e  Rcproductive Sys tem.  ( i n  press) 

E d l e r ,  C. G . ,  C. A .  Paulsen,  & D. J. Moore. 
i n  Spermatogenesis of Normal lien w i t h  S y n t h e t i c  & 
Natural  P roges t in s .  1960. Proceedings of First I n t e r -  
n a t i o n a l  Congress of Endocrinology. Copenhagen 
Session VI11 1, No. 465. 

A l t e r a t i o n  
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, IIeller,  C. G. Er Y .  C l c m o n t .  Spcnnatogcnesis in Man: 
i A n  E s t i m s t c  oiS I ts  Duration. 1963. Science (sGbnittcd 

Hcller,  C. G. & D. 2 .  I4ocre. Dichotomy Betmeen T o t a l  
Gonadotrophins (I-IPG) 2nd 1CSK Excre t ion  Produced by 
Clcmiphcne. 19€3. C l i n i c a l  Rcsearch 1.1: 111( a b s t r a c t )  

. a .  . *  ,? .., . < . c,s,:. * . . .  

. -._ f o r  publication). 

5 ;. , .. ' .  '. 8 
.. * .  

C .  ...-_. ' .  f : . *  

i 

! 

e 
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Degrees : 

Ex p e r  i cnc c : 

1943 

1945 

Bnc1ielc)r o f  S c i c n c c  i n  C h c s i ! i s t r r  (cum laude)  
U n i v e r s i t y  of t!;JsliinZtcn S e a t t l e ,  LJashington 
PIastcr of Scienci. ( c h c m i s i r y )  U n i v e r s i t y  of 

fell o m h i p .  
Awarded a C l s r l c  L 'n ivc r s i ty  f e l l o w s h i p  (graduate) 1955 

1944 Assistant i n  Ch:.:nistry, Columbia Uni-vcrsi ty  
1947 

1944 I n s t r u c t o r  in c:lic!ni.stry, University of North Dalcotr. 
1952 I n s t r u c t o r  in chc!!iistry, U n i v c r s i t y  of Piassachusct-::. 
1957 kss i s t cn t  I'rofcsso:: of l~ l iy s i ca l  and I n o r g a n i c  

1.367, Oceanogrcphic Chsnisc,  U n i v e r s i t y  of \?ashingt:on 

Csssis tznt  Ins t r c c  t o r  i n  chemis t ry  University of 
Kansas 

c1iemi.s try 14Ontai-i:i School, of :dines 

P u b l i c a t i o n s :  €1. J. C h r i s t o f f c r s ,  G. IJ. Cady, and E .  C .  L l n g a f c l t c r ,  
"Thc l'liysica!- P r o p e r t i e s  and  C r y s t a l  S t r u c t u r e  of C g F 1 2 "  
J o u I - ~ I ~ ~  of thc i:ncl-r<c.?n - p a . -  Chcmicril. S o c i e t y  - 63 : 2502 ( 1 9 4 7 ) .  

H. J. Chris toFCcxc  and  G .  I<cgc:~s, "The D i f f u s i o n  C o -  
c f c i c i c n t s ,  ViscosiCic:s, and Dcnsi - t ics  of Aqucous S o l u t i i r  
of Acctnmidc", T h e  2ogi'nnl. of Phvsical Chcrn i s t ry  ( i n  
pres-s) . . .. 
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Degree : 

Honors : 

i 
! 

W 

1942 Bachelor 02 A r t s  i n  Romance Languages, 
University of I l l i i i o i s  

1939 ScholarshLP, U n i v c r s i t y  of Chicago 
1342 
1960 

Graduate LcI.low:;hlp, U n i v e r s i t y  of I l l i n o i s  
Graduate 2el iowsl i ip  in Genet ics ,  U n i v e r s i t y  of 
Washington 

Exper ience  : 1942 
I 1942 

19 46 
1957 

I l l i n o i s  I n s t r u c t c r  , University C €  
Disbursii-1:; O f I ? ~ c c ~ r ,  U. S. 1%. 

I n s t r u c t o y ,  University of I l l i r i o i s  
Engineering a i d e ,  Boeing CoiEpony 
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Publications: Pilulscn, C .  h . ,  Moore, D .  J., Roscoe, R. T . ,  and Hcl lcr- ,  

A c t s  Fhidocrinologica,  35 (Suppl. 51) : 203, 19GO .’ 

f C .  G. : F a i l u ~ : ~  of F rozes t c rone  z d z i i n i s t r a t i o n  t o  dep rcs -  

I I 
I 

ur-inary gonndc,trophin z x c r e t i o n  i n  normal mens t rua t i .nZ 
womcn. 

MOOPC, D. J., ROSCOP,  R.  T., Mcller, C. G. and Paulsen, 
C.  A . :  
gomclotropin c x c r c t i o n  i n  normal m e n s t r u a t i n g  womcn. 
Ilunrm Gonc::!@ttl:cip~ns, c d .  by A .  
I l l i n o i s ,  Chc?.,-Lcls C .  ?‘hc!nas , 19G1,  p .  233-239.  

Failure of Pxozcs t e rone  to depress u r i n a r y  
ir. 

SprinmsLeld, 

Moore., D. J., Koscocr, 11. T . ,  Matson, L. J . ,  and H e l l e r ,  
C .  G .  : 
antispelmmatogcnic a j icn ts .  

Incr-crr(r;c:d gonadotrophin cxcrction induced  by 
C l i n i c a l  Research, 10(1) : 

&8, 1.567,. . 
n C .  G. H c l l c r ,  I,. L. Roscoc,  L. J.  Matson and D. J. Xocrc! 

Observations on g o r ~ a d o t r o p i n ,  estrogen, and 7.7 -1cctos t c r r .  
excretion, nnrl e i ther  sp2rmatogencsis  or incns t r u n  t i o n  
i n  norinal inen and wcx,ien r e c e i v i n g  D e l o l u t i n .  Squibb 
Symposj.urn on D c l a I l l t i n  i n  Advanced Endmetrial Cancer 
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Degrees : 

Lj W 

1961 B.S. with major i n  b i o l n z y ,  m i n o r  in chemistry 
in medical  technology 'frcm P a c i f i c  Lutheran 
U n i v e r s i t y .  

' 1962 ASCP r e g i s t r y  in h i s t o l o g y  ( T r a i n i n 2  Swcdi.sh 
I l o s p i t n l ) .  

Honors : Undergraduate scholcrships - C a r l  Raymond Gray - 
Union Pacific R a i l r o a d ,  C a p t a i n  Carl Besrd Trophy,  
Scholarships  - Nations1 Honor S o c i e t y  S c h o l a r s h i p ,  
Women of the Noose Science Schol>rs!lip. 

Experience: 1960-61 C l i n i c a l  h i s t o l o g y  - Swedish K Q s p i t a l  
1961-62 E l e c t r o n  ,microscopy - Swedish Hospital 

His tochcmis t r y .  
1962-on Pacific Nor thwcs t  Research Foundation 
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DeRrecs : 

Honors : -- 

Exp cr i e n ~  e : 

a 

PRIVACY ACT MATERIAL REMOVED 

1922 Pharmaceu t i ca l  c!icmis t 
1923 Bachelor of ScFc!-,cc in I?hnrmacy ( c u  l a u d c )  
1924 blaster of Sc iencc  t n  Phc:-macy 
Abovc degrees frcm the U n i v e r s i t y  of Vnslzington, S c a t c l i  

1923-24 

19 25 

Arthur A .  Denny Gradua tc  Fel low i n  Pharmacy 
Univcrsi. t y  of IIasii-ington. 
Electcd Lo f ~ l l  menbcrship i n  t h e  Society of 
sip;? xi. 

19 26 

1927 

Elec tc t l  a 1 ~ ~ 1 1 . ~ ~  of th% 1 4 ~  Yorlc Xicroscopic~l 
Society. 
Electcd a Fc?lor.r of t h e  Royal Ei icroscopica l  
S o c i e t y .  
Sexvcd as Prcs idcr r t  of the New York El ic roscopic-  
Society.  
Served  as Prc!r,idc:nt of the San F r a n c i s c o  
P l lc roscopica l  S o c i e t y ;  

1932-32 

1946-50 

1g24-20 

1923-32 

1-9 3 3 - 3 5 

19 36 -4G 

19 47 - 5 5 

1 9 5 G - G Z  

1956-57 

19 5 8 - 59 

Ir.esearch Chemist and bl icroscopis  t , Labora toi:Lc - 
E. 1:. Sq1liI;b & Sons I Erooklyn,  l.!c:t! Yorlc. 
C h i c t f  C m t r o l .  Chemis t ,  The l ~ i l l s  Erother:s 
Ccr;npar?y :, Broo!;lyn, Ncw Ycrlc. 
O m  Labora  toj:y of I ~ ~ C ~ O S C O F ~  and Pliotmi.cz-oG>:c.;.' 
San r r ; i l 7 C < S C G ,  California. 
Research YFci:osccpis t and chemist , Cal i fo rn i4T  
Packing C o q 3 r a t i o n ,  San F r a n c i s c o ,  C a l i f o r n i z  . 
Consu l t cn t  and Tcnchcr , Microscopy 3nd. Photo- 
rnicrogrzphp. Two evening  courses i n  thcsc: SUL- 
were g iven  at: thc U n i v e r s i t y  of C a l i f o r n i a  I.lcc.!: 
School ,  Sari F'r.2ncj.sco, in 1.950 and 1952. 
Cansul tan t and Teache r ,  Microscopy and 1'110~0- 
micrography,  S e a t t l e ,  Vashington.  
S i x  months i n  I 7 a b o r a t o ~ y  of Dr. John L.  n n l c l c c ,  
Vetckans A d m i n i s t r a t i o n  H o s p i t a l ,  Seattle, doiri 
microscopical rcsearch on the human thyroid ~12: 
S i x  monrhs in the  laboratory of Dr. Richa rd  
Blandau, Department of tinatcmy, U n i v e r s i t y  of 
Washington bicdical  Schoo l ,  do ing  m i c x o s c o p i c ~ l  
r e s e a r c h  on chick h c a r t  niuscle. 
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Publications : 1956 The P r a c t i c a l  Use cf the Microscope, Including 
Photcmicrograp5y I C h x l c s  C.  'I.'hoiilas, Publ isher .  

. 
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I$ W 

CUI-EICULrnI VITAE 

Degrees : 1950 Bachelor of Arts (chemistry), Unive r s i ty  of Kansas 
1951 Master of Arts (Anstcmy), Unive r s i ty  of Kansas 
1955 Doctor of Medlclrlc, Un ive r s i ty  of Kansas 

Experi-ence: 1956 I n t e r n s h i p  U . S . P . I l .  H o s p i t n l ,  Brj-ghton, Massachusetts 
1957 Armed Forces  S p e c i a l  Wectpclls P r o j e c t  course i n  

r a d i a t i o n  p h y s i c s ,  c h m i s t r y  and biology.  
1958 Residency i n  r ad io logy ,  Un ive r s i ty  of Oregon. 
1962 Diplomat American Eoard of Radiology. 

. 

CURRTCULW4 VITAE 

Expcri.cnce : Licensed t o  p r a c t i c e  medicine i n  Oregon. 
Chief of Radiolozy a t  S31em Memorial Hosp i t a l .  
Diplomat Cmericnr.1 Board of Radiology. 

CURRZCULlJN VITAE 

YVES CLERIIONT . Ph . D . 
t CYTOLCGIST 

Experience: Professor of Anatmy,  McGill University, Montreal 
P . Q . ,  Canada 

I 
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LJ 

Degree : 1962 Bachelor of Arts (Zoology) Univcrcii:y of 
Washington 

Honors : 1961 Saiyul: Soc.iety (Service ti t e a d e r s h i p  a t  
University of W:!sliington) 

Experj.encc : 1958-on Technician, PiIc; .f ic Nortlmes t Research 
Foundat ion,  S e a t t l e ,  Washi.ngtoon. 

. 

\ 

! CUPCKCCULUM VITAE 

Fclucation : Junior  i n  b i o l o g y ,  S e a t t l e  University 
S e a t t l e ,  t!'asliington 

I Exnericnce: 1959-on Techn ic i an ,  Pacific Northticst Research  
. Founda,tion, S e a t t l e ,  Washington. 

-36 - 
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A. PACIFIC NORTI3~?EST RESEARCl.; FCULDATIG!l, SEATTLE 

The Reproductive Phys-iolclgy Divis ion has ncvly constructed labor- 

a tor ies  in tlie formr  nurses '  dormitories comprising a t o t a l  of 

1,760 squzre feet. 

l zbora tory ,  (2) a microscopy room, (3) dark-room for  radio-autography, 

( 4 )  small animal r o m ,  (5) h y d r o l y s i s  and e x t r a c t i o n  room f o r  steroids,  

(6) steroid analysis l a b o r a t o r y ,  (7) l a r g e  general l a b o r a t o r y  used f o r  

These i n c l c d 2  (1) a completely equipped histology 

gonadotropin a n a l y s i s  r a t  autopsy and genera l  chemical analysis, (8) 

s m a l l  office. These are for our exclusive use and do not  include 

j o i n t  facilities of the Foundation. 

A f u l l y  equipped chemical l abora to ry  has been assigned to us in 

the new wing now u ~ d e r  cons t ruc t ion  and i s  t o  be completed it 9 m t h c -  

The area comprises 760 square fee t .  

B OREGO!? STATE PZ!UTENTIARY, SLLT! 

A t  the Oregon S t a t e  Penitentiary we have ava i lab le  a completely 

equipped modern opera t ing  rom, scrub room, s t e r i l i z i n g  equipment, and 

hospital beds. 

24 hours or more.) 

( A l l  biopsy and vasectcmy subjects  are hospitalized f o r  

A complete (inmate) s t a f f  of nurses, orderl ies ,  

surgical, l a b o r a t o r y  i n d  X-ray t echn ic i ans  a rc  a t  our d i s p o s a l .  A 

well-equipped r o u t i n e  l a b o r a t o r y  i s  available for performing sperm 

counts, making sperm smears, conducting urinalyses, and performing 

hernotological s t u d i c s .  I n  a d d i t i o n ,  liver f u n c t i o n  tests, blood sugar ,  

electrolyte studics ,  c t c .  a r c  conducted as needed. \!e own two 

-37- 
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r c f r igc rn to r s  uscd f o r  urine c o l l e c t i n g  and four s p e c i a l l y  designed 

r e f r i g e r a t o r  boxes f o r  s h i p p i n g  urine S e t m e n  Salem and S e a t t l e .  

for phys ica l  examination and in te rv iews  a re  ava i l ab le .  

and X-ray l a b o r a t o r i e s  a r e  also a v c l l a b l c .  

'-.. 
Rooms 

A phai-macy 

C TEE TUP~OR INSTITVX OI: TliE S\*:'CDISI{ I{OSPITJ,,L, SEATTLE 

D r .  Orliss Wildermuth, Di rccror  and Chairman of the I so tope  Com- 

mittee, i s  our sponsoring agent  f o r  t h e  r a d i o a c t i v e  thymidine portion 

. of the pregran.  M r .  Peter IJootton, Radiat ion P r o t e c t i o n  Officer and 

PhysLcis t ,  w i l l  make nppropr ia tc  d i l u t i o n s  of the t r i t i a t e d  thymidine 

and w L l l .  makc provis ions  €or  i t s  s t o r a g e ,  c a l i b r a t i o n  and d i s p o s a l .  

D. OFFICE AND SMALL LABORATORY OF DE. CARL HELLER, PCRTLAND 
, 

The o f f i c e  and ~ m d 1  l a b o r a t o r y  of  D r .  Carl  G .  I k l l c r  i n  Por t l and ,  

Oregon, 1,920 N.W. Johnson serves f o r  the c o l l a t i o n  of da t a .  Rere c h a r t s  

of inmates are typed and all data  assembled, i n i t i a l  p r e p a r a t i o n  of 

t i s s u e s  i s  performed, sperm counts  rechecked, manuscripts  typed, 

correcpondcncc conducted, e tc .  

E MAJOT, PEX*IATqENT EqUIFMENT AVAILABLE, SEATTLE 

Major perinanent cquipmcnt a v a i l a b l e  inc ludes  the following: 

k Zeiss Model kZ binocular research'microscope wi th  b u i l t - i n  l i g h t  

source and Reichart: vicw screen f o r  grocp s tudy ;  a c m p l e t c  micro- 

technique s e t - u p  inc lud ing  an A . O .  Model 820 microtcme, p a r a f f i n  imbcddir.,. 

oven, etc .  ; a Voland a n a l y t i c  b a l m c e ,  t r i p l e  beam ba lances ,  and a 

Roller-Smith t o r s i o n  balance fo r  bioassay purposes; Spinco Duostat  and 

Durrum e l c c t r o p h o r e t i c  c e l l ;  S p i n c r a f t  automatic  speed f i l t e r ,  Inter- 

national c e n t r i f u g e ,  and Beclcman Zeromatic pl-! meter for gonadotropin 

3 0 0 2 2 5  t 
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oven, automatic pipet wzshcr and continuous-flop? e x t r a c t i o n  appara tus  

for s t e r o i d  de te rmina t ions ;  r e f r i g c r a t i o n  facilities f o r  s t o r i n g  urine 

and seminal f l u i d  specimens; biopsy packs and an autoclave for their  

S t e r i l i z a t i o n ;  a Monroe calculator and e lec t r ic  t y p e w r i t e r .  

I 
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x. RIDGET PRIVACY ACT MATERIAL REMOVED '.. . 
-1. .. 

A .  SALARIES 

p p r  p omel-  -3- 

C a r 1  G. 1Iellc.r 

Iicirry J. Chris tof  fers  

Jean F ie ld ing  

Ted Roscoe 

Mavis Rowley 

George Needham 

Stephen C. Hcller 

I 

! 

Gary V. Hcller ! 

John L .  Howicson 

E .  Kcnne th 1701 ].mar 3k 

Yves Clerrnont 

To bc Named 

.To be Named 

8 TOTAL 

S o c i a l  IJiicmpl o y -  Industrial 
--,A- Sal.arv c)---- c'ec11ri.t~7 mznt  -- i n s .  Insurance T o t a l  

* 
Fee t o  D r .  Vollmar t o  be i nc luded  i n  Oregon S t a t e  Penitentiary portion 
of budget. 

I 
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PRIVACY ACT MATERIAL REMOVED 

Dos irilc t c r  
Lead s h i e l d i n g  - p o r t a b l e  
S h i e l d i n g  and ?~oI .d ing  clcvi.cz f o r  t e s t e s  

S t e r o i d  S t u d i e s  
Gas Chr aaa t ogr 3 p h  w i t h 8 c c e s s or i c s 
Flu or inz t e r 
F r a c t i o n  c o l l e c t o r ,  Gibson t y p c  
ITlnsh evapora to r  
Incuba t ion  oven 
T h i n - p l a t e  equipment 
Automatic samplc changer Cor s c i n t i l l a t i o n  coun t ing  
of r a d i o a c t i v c  m a t e r i a l s  (Piajor portion of the 
coun t ing  equipncnt  a l r ca6y  orincd by D r .  ‘Cak!ce of 
Found3tion and would lic shored by the two groups.) 

! TOTAL 

C .  SUPPLIES Ab113 SERVICES 

Gonaclo tr op in A s s  3 ys 
Fcmalc rats f o r  b i o a s s z y  
Hypopliysectmized malc  rats f o r  b i o a s s a y  
Chemicals I glassware!, anirnal Iced 

His tol .ogica1 - chcmicals , stains, s l i d e s ,  s l i d e  boxes, etc 

$3,000 

9 00 

S t e r o i d  
.Glassware and other  g e n e r a l .  l a b o r a t o r y  equipment. 
Cus torn made “Preedy” and ”Gurpidc” chrcniatographic  
columns and p h a s e  changers; s c p a r a t o r y  f u n n e l s ;  
equiprncn t for ocetyla t i  on and brominat ion  of 
c t c r o i d s  before f i n n 1  c h r s a a t o g r z p h y  ; microsyringes , e tc .  

12,000 
l , l O C !  
1,200 
303 
909 
500 

3.800 

Chemicals 
Enzymes for h y d r o l y s i s ;  so lvcn t s ;  p u r i f i e d  n a t u r a l  
or s y n t h e t i c  s t e r o i d s ;  r a d i o a c t i v c  steroids; d r y  i c e  
for t r a p p i n g  eluted f r a c t i o n s ;  b rcminat ing  and 
acetylating r e a g e n t s ;  c t c .  ( a  much g r c a c c r  cxpcnd i tu  
i s  n e c e s s a r y  d u r l n g  thc c:;cal)li shriicrit of p rope r  
proccdurcs  than  would be r e q u i r e d  t o  c a r r y  t h e m  o u t  
l a t e r  on a r o u t i n e  b a s i s . )  

TOTAL 

- 4 3 -  

re 

1,000 
1,500 
1,000 

GOO 

1,200 
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' D. 

E. 

F. 

G. 

For a d d i t i o n a l  t r i p s  t o  S a l m  

COMMUNI CATION 

TOTAL 

Telephone - For S e a t t l e  t o  P o r t l a n d  and S a l e m  calls. 
ticelcly c a l l s  t o  Nndison and/or  Chicago f o r  
p l ac ing  assap  r a t  orders.  Misc. c a l l s  

Publications - reprints, photographs  and l a n t e r n  s l i des  

Frcight charges for iccd r e L r l g c r a t o r  bo>:Cs of u r i n e  
TOTAL 

PENITERTIARS COSTS 

Pos tngc  , chemicals and equipment 

P q m e n t  t o  40 inmates  a t  $200 each 

7? 
INDIRECT COSTS 

TOTAL 

300 

GOO 

4.00 

300 

(Indircct:  c o s t s  a r e  c a l c u l a t e d  a t  15% of aI.1 itcms 
a d m i n i s t e r e d  by the Foundat ion ,  except pexmanent cquipincnt. 
T h i s  a l s o  excludes $8,700 a d m i n i s t e r e d  by the O r q o n  S t a t e  
P e n i t e n t i a r y  ($8,300 p e n i t e n t i a r y  costs  plus $400 t o  
D r .  Vol lmar . )  3 G , 7 f : 3  -- 

TOTAL 2 3 , 7 4 : : \  - _  . 

* 
' t o  follow Nat iona l  I n s t i t u t e s  of H c a l t h  ru l e s  regarding 

It is the  p o l i c y  of the Pac i f i - c  Noythwest Research Foundat ion  

indirec t cos t s  . 
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PRIVACY ACT MATERIAL REMOVE9 

SALARIES 

P EREfiNEN T EQU I PPI EX T XE QU 1 RE I> 

SUPPLIES AND SEXVICES 

TRAVEL 

COM1.IUISICATLONS 

PENITENTIARY COSTS 

INDIRECT COSTS 

23,700 

7 ,  SGO 

1,300 

8,300 

8 , 7 4 3  

1 

I 

3 0 0 2 2 5 8  
- .  .... . ... - .-. . _ .  - .  



REPOSITORY: 00t-KlCHLANO 
COLLECTION: GSS HUMAN T E S l  SUtJJl CIS S 1 U l ) l t  S 

PRISONER STUOY 

BOX : 046264 

FOLDER: 1780 - HELLER PACJFIC NW R E S .  FOUNDA. 

A S S I G N E D  NUMBER: RLHTS 94-0049 


