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XI. 

1. 

TITLE ' O F  PROJECT 

E f f e c t  of I r r a d i a t i o n  on Human Test is :  
g e n e s i s ,  Chromosomal Morphology, Leydig-Cell Function and 
Pituitary-Gonadal I n t e r r e l a t i o n s h i p s  as a Function of Radiat ion 

Changes i n  Spermato- 

Dose. 

INSTIT ' JTION SPONSORING INVESTIGATION 

Univers i ty  of Washington School of Medicine, Department of 
Medicine .) 

SCIENTIFIC SCOPE 03' PROPOSED RESEARCH 

A. P r i n c i p a l  A i m s :  

1) To relate r a d i a t i o n  dosage to changes i n  gonadal 
f u k c t  ion ; 

for s tudying  a n t e r i o r  p i t u i t a r y  i n t e r r e l a t i o n s h i p s ;  
2) To u t i l i z e  the r a d i a t i o n  gonadal changes ala the means 

3) To explore t h e r a p e u t i c  anc? medical p r o t e c t i v e  rneasures 
wi th  r e s p e c t  to gonadal i r r a d i a t i o n ,  

BY Method of Procedure: 

1) Neutron Exposure: Although the  Un ive r s i ty  of Washington 
Radia t ion  S a f e t y  Committee appxoved our pxoposal to axpose 20 men t o  
neutron i r r a d i a t i o n  ( l i m i t  of 15  r a d s ) ,  three committees t h a t  pass  OR 
human ex-perimsntation a t  t h e  ' J n i v e r s i t y  of  Washington (Univers i ty  
Hosp i t a l  C l i n i c a l  I n v e s t i g a t i o n  C o m m i t t e e ,  Biomedical Sciences Revi&w , 
Committee, zn6 the Human Sub jec t s  Policy Board) judged t h a t  tk.e 
haza rds  of the experiment w e r e  g r e a t &  thar, the p o s s i b l e  b e n e f i t s  t o  
s o c i e t y -  As a r e s u l t ,  the human neut ron  s t u d i e s  w i l l  not  be c a r r i e d  

\ 

Gut iE f O X e S e € & l c  f u t u r e .  

WE t h e r e f o r e  propose to move our neutron gene ra to r  from the 
Washington State P e n i t e n t i a r y  to Hanford for  the purpose of Setermin- 
in5 the s f f e c t s  of neutron and X-ray i r r a d i a t i o n  on spermatogenesis 
in a silitable animal such as t3e goat. The experimental  design and 
background m a t e r i a l  for these. s t u d i e s  w i l l  be d e t a i l e d  i n  a supplementary 
proposal. 
and o t h e r  i n t e r e s t e d  p a r t i e s  a t  aan fo rd ,  

T h a t  i s  after c o n s u l t a t i o n  w i t h  Drs. Clarke and Alpen, 

2) X-rav ExDosure: 

a- In t roduc t ion :  W e  are prepared to i n i t i a t e  the l a s t  
phase of OUT X-ray s t u d i e s .  3,s mentioned i n  our Conprehensive Progress  
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Report (Apr i l  1969), D r .  Todd Thorslund h a s  developed a s a t i s f a c t o r y  
model for analyzing our sperm count d a t a .  With r e s p e c t  t o  t h e  f i r s t  
p a r t ,  or r eg res s ion  (damage) po r t ion  of t h e  curve,  we  have observa- 
t i o n s  on 28 nen who d id  no t  have a p o s t - i r r a d i a t i o n  t e s t i c u l a r  biopsy 
w i t h i n  a per iod of 180 days following exposure t o  X-ray doses ranging 
f r o m  7.5 t o  400 rads.  
f l u i d  observa t ions  on 21 men (see Page 11, Progress  Report 1969). 
By means of a computer program, we fiave est imated the EDs0 and i t s  
95% confisence l i m i t s  f o r  t h a t  dose which r e s u l t s  i n  sperm counts of 
less than 5 mil l ior .  per cc, as wel l  a s  for t h a t  dose which r e s u l t s  
in azoospermia (see Piige 13, 1969 Progress Report) .  

_- 

' 

A t  210 days p o s t - i r r a d i a t i o n ,  we have seminal 

These es t ima tes  can be considerably improved Sy obta in ing  ob- 
s e r v a t i o n s  on only 1 2  a d d i t i o n a l  men. Th i r ty  (30) rads  wmld be 
used as the  X-zay dose :or these a d d i t i o n a l  men. 
c a l c u l a t e d  t h a t  by providing these  a d d i t i o n a l  d a t a ,  t h e  95% confidence 
l i m i t s  w i l l  be narrowed t o  e. + 6 r fo r  t h e  endpoint  of "less tfian 
5 m i l l i o n  per cc", and 2 18 r for t h e  endpoint of "azoospermia." 
Information of this p r e c i s i o n  wi th  r e s p e c t  t o  t h e  dose-related ir- 
r a d i a t i o n  e f f e c t s  i n  human be ings ,  does n o t  e x i s t .  

D r .  Thorslund has  

Furthermore, our pxoposed s t u d i e s  w i l l  i nc rease  t h e  pawer of 
the s t a t i s t i c a l  cest for  eva lua t ing  the a p p l i c a b i l i t y  of t h e  postu- 
l a t s 5  " m e - h i t  curve theory." This hypothes is  has been suggested a s  

tc i o n i z i z q  i z r a d l a t i o z  (s2e Pages 7 and 8 or' 1969 Progress Seport)  - 
a p c s s i b l e  mechanism f o r  decreased spermatogenesis following exposure 

Simultaneous with t h e  exposure of 1 2  a d d i t i o n a l  rnen t o  30 r a d s ,  
w2 propose t o  e v a l u i t e  the a b i l i t y  of t e s t o s t e r o n e  admin i s t r a t ion  t o  
e l te r  the  r a d i a t i o n  darnage p a t t e r n  m a n i f e s t  Sy t h e  t e s t i s .  Since 
t e s t o s t e r o n e  admin i s t r a t ion  i n  s u i t a b l e  doses  (e .g . ,  200 mg t e s t o s -  
t e r o n e  enanthate/wk) suppresses  spermatogenesis by i n h i b i t i n g  p i t u i t a r y  
gonabctrophin s e c r e t i o n ,  m i t o t i c  and meiotic a c t i v i t y  i n  the germ c e l l s  
g r s c t i c a l l y  ceases. Lf t h e  admin i s t r a t ion  of t e s t o s t e r o n e  i s  c a r r i e d  
oct for c i rca  1 6  weeks or longe r ,  t h e  germ c e l l  populatior. withir .  t h e  
seminiferous t u h l e s  decreases markedly, l eav ing  on ly  2 few spr rna to-  
gonia  and I n  occas iona l  inore advanced germ c e l l ,  Therefore from a 
t h e o r e t i c a l  p a i n t  of view, t e s t o s t e r o n e  admin i s t r a t ion  p r i o r  t c  i r r a d i a -  
t i o n  an2 fcr 3 t o  4 weeks f o l l a w i n g  i r r a d i a t i o n ,  should a f f o r ?  pro- 
t e c t i m  t o  t h s  s tem-ce l l s .  This should enzble  t h e  t es t i s  t o  recsver  
rnuch more r a p i d l y  and i n  f a c t  zecover a t  t h a t  r a t e  i t  would i f  on ly  
t e s t o s t e r o n e  3ad  been zdminis tered.  \ 

b. S c i e n t i f i c  Backqround: With r e s p e c t  t o  t h e  b e n e f i c i a l  
effects of t e s t o s t e r o n e  admin i s t r a t ion ,  Joel i n  1942 publ ished t h e  
r e s u l t s  of h i s  s t u d i e s  i n  r a t s ,  i n  "Zur Wirkung des  Tes tos te ronpropionats  
auf c?ie Regeneration des rontgengeschadigten Ifodens" (Endocrinoloqie,  
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Bd. 24 H e f t ,  May 6 ,  1 9 4 2 ) .  
e i t h e r  360 r or 450 r of 180 Kv X-ray. 
i n  a d d i t i o n ,  t e s t o s t e r o n e  i n  t o t a l  dose of 30 mg over the  next  3 or 
4 weeks,  whi le  o t h e r s  received only the  X-ray. 
were made a t  25 and 50 days p a s t - i r r a d i a t i o n -  
w a s  the observa t ion  t h a t  t h e  t e s tos t e rone - t r ea t ed  X-ray-exposed rats  
ha8 v i r t u a l l y  recovered by 50 days,  w h i l e  t h e  X-ray c o n t r o l  ra ts  
renained depopulated in so fa r  as t he  germinal e p i t h e l i u n  was concerned . 
To OUT knowledge, Josl's studies 3ave never Seen tes ted i n  t h e  human 
being. 

H e  exposed albino r a t s  (160-180 gm) t o  
Some of t h e  r a t s  r ece ived ,  

H i s to log ic  observa t ions  
O f  extreme i n t e r e s t  

-. 
is to i nc rease  the amount of "inforination" a v a i l a b l e  about the damage 

c. Exuerimental Desiqn: The primary purpose of t he  des ign  

phase of the  dose-response curve' for spern  production. The term, 
" information",  is used i n  i t s  t e c h n i c a l  sense  w h i c h  is def ined  as 
"minus the expected value of the second d e r i v a t i v e  of the maximum 
l i k l i h o o d  equation." In ou?: case, t h i s  may be w r i t t e n :  

where di is t h e  ith dose, k is the nunber of dose l e v e l s ,  n; - 
is the number of s u b j e c t s  exposed t o  the ith dose,  and @ is t h e  

d e f i n i n g  paraw-eter ( s e n s i t i v e  volume) of the dose response curve. 

It can be shown t h a t  t h e  maximum sJnGUll t  of information about t he  

is obte ined  Cy exposing all: s u b j e c t s  
50 ' 

- Darmeter p,  and thus  the ED 

to the  dose l eve l  di = 1.594@. 

Using our pre l imina ry  e s t i m a t e s  af p,  t h i s  would mean t h a t  fox 
the e n d p o i n t 1 5  m i l l i o n  pe r  cc, the optimal dose t o  usa w m l d  be 
a2sroximately 30 r a d s -  If twelve (12) more subjects  are exposed t o  
30 rads, t h e n  t h e  anount of information generatsd would be about equa l  
to t h a t  we prev ious ly  obta ined  €or the  endpoint  ,< 5 m i l l i o n  per cc, 
aqd about 2/3 as much as we previous ly  obta ined  f o r  t h e  endpoint  
ezocsperz ia  

I 

F x t h e r m o r e ,  t h i s  new m a t e r i a l  can be tlsed as a r a d i a t i o n  c o n t r o l  
for t h e  proposed t e s t o s t e r o n e  p r o t e c t i o n  mechanisa experiment,  
Add i t iona l  hormonal, chromosomal, and h i s t o l o g i c  measurements w c u l d  

r a d i a t i o n  experience,  
' 52 oStained t o  t ake  rnax imum advantage of t h e  unique "before" and " a f t e r "  
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Group A 

With t h i s  i n  mind, an experimental  design i s  proposed i n  TABLE 1, 

This is  dons t o  insure a high  degree 
where t h e  experiment is divided i n t o  t h r e e  conple te  i d e n t i c a l  s e c t i o m ,  
carried out  two (2) weeks apa r t .  - 

' '4 of qual i ty  control i n  the measurements obtained,  
I .  

Group B Group C . 
Non-  

B i o p y  biopsy 
uroup** q r o w  

D o s e  

2 

2 

2 

30 r 2 

30 r i T* 2 

Sham X-ray + T* 2 - 
TOTAL i -  6 

3) Histolccric Scorinq: I n  o rde r  t o  s t r e n g t h e n  our h l s t o l o 3 i c  
d a t a  (see 1969 Progress Repor t ) ,  we will o b t a i n  c o n t r o l  b i o p y  sp-zcirnen 
as o u t l i n e d  i n  TABLE 1 of t h i s  xeport .  
i r r a d i a t i o n  per iod ,  we shall schedule  r e p e a t  t e s t i c u l a r  biopsies a f t e r  
210 days .  Sinze no new r e g r e s s i o n  c'hanges i n  seminal f l u i d  spexin con- 
c e n t r a t i o n  GCCUK l a t e r  tharz 210 days, a t e s t i c u l a r  b iopsy  performed 
at 250 days will not i n t e r f e k e  w i t h  our analyses ,  

Thereafter, dur ing  the post- 

To ta l  Non- 

q 

2 2 2 2 12 

2 2 2 12 

l 2  6 

- 7 2 

6 6 6 
- - .  - 

Farthermore, we are s tudying  our p r e s e n t  data wi th  the c o i n t  of 
view of develotsing a more r e a l i s t i c  mathematical  model. 

4 )  HorzTlonal Assays: 

a. Serum FSH: Now tha t  we have established a s e n s i t i v e  
a c c u r a t e  radioimmunoassay nethod for deterinining serum FSH leve ls ,  we 
can d e f i n i t e l y  es tabiish t h e  i n t e r - r e l a t i o n s h i p  between a n t e r i o r  
- P i t u i t a r y  function and sperm product ion.  Our data w i t h  r e s p e c t  to 



. .  
I 

5. 

the r e l a t i o n s h i p  between u r i n a r y  FS3  e x c r e t i o n  t i t e r s  and sperin 
product ion ,  suggest  t h a t  the two parameters a r e  n o t  d i r e c t l y  i n t e r -  
r e l a t e d .  
the c o n t r o l  of FS3 s e c r e t i o n .  
i t s  more p r e c i s e  measurements (e.g./ c o e f f i c i e n t  of v a r i a t i o n  Df 
10% o r  less) and t h e  a b i l i t y  t o  make more f r equen t  measuxementsf 
we can correlate the FS9 l e v e l s  wi th  his tologic  sco r ing  of t h e  
germinal e2i thel ium and sperm c m n t s .  We p l a n  t o  oSta in  t h r e e  
c o n t r o l  serum FSH l e v e l s ,  then  oS ta in  serum Z'SH l e v e l s  a t  weekly 
i n t e r v a l s ,  following i r r a d i a t i o 3 .  Tbis w i l l  co inc ide  wi th  t h e  day 
on which each s u b j e c t  subrnits h i s  seminal f l u i d  specimen, Thus the 
temporal r e l a t i o n s h i p  between the rise in serum FSH and the  d e c l i n e  
i n  sperm counts can. be i n t e r c o r r e l a t e d  i n  a meaningful fashion. 

- This r a i s o s  the ques t ion  of an "inde2endent s t a t i o n "  for 
, By us ing  t h e  radioimvunoassay wi th  

5. Serum ELH: P r i o r  t o  our measuring serum XLH 

This led us t o  t h e  
l e v e l s  by radioimmunoassay, ws neasured LH " s e c r e t i o n "  by per forn ing  
b ioassays  for u r inz ry  LH e x c r e t i o n  t i ters,  - mobably erroneous conzlusion t h a t  LH s i c r e t i o n  was no t  a l t e r e d  
following X-ray i r r a d i a t i o n .  
fact  tha t  plasna testcsteroze l e v e l s  remained unchanged. 

This, of coErse, w a s  r e l a t e d  t o  t h e  

Howtver, our pre l iminary  d a t a ,  w i t h  r e s p e c t  t o  p o s t - i r r a d i a t i o n  
sertlrn HLH l e v e l s ,  suggest  t h a t  there is an inc reas2 ,  Unfortunately,  
wa had very l i t t l e  d a t a  w h i c h  were d i r e c t e d  towards f o l l ~ w i n 3  serum 
HLX levels ic the same p a t i e n t  a t  frequent i n t s r v a l s -  
d e a l t  p r imar i ly  w i t h  coinparisons between a conkral populat ion and 
Fopuls t ions  sf subjects vho had received vary ing  doses  sf i r z a d i a t i o n  
(se2 Page 8 3 ,  1469 ?regress Repor t ) .  
z e s u l t s  i n s i c a l e  5 a t  there is an h c r e a s e  in seriln ,%H l eve l s ,  whic5 
I& confirmed would sugges t  t h a t  Leydig-cel l  func t ion  nay bz altere6 
fol lowing i r r a 8 3 i a t i o n  requiring h ighe r  l e v e l s  of p i t u i t a r y  LH t o  
main ta in  normal Leydig-cell t e s t o s t e r o n e  product ion.  
circumstances has  Seen noted b j j  our  l a b o r a t o r y  i n  p a t i e n t s  w i t h  
K l i n e f e l t e r ' s  Syndrorne and i n  otherwise normal b u t  aqed men. W e  
propose to deterinine ,HLB l e v e l s ,  along w i t h  p lasna t e s t o s t e r o n e  
t i ters ,  at t h e  same i n t e r v a l s  as we have mentioned f o r  serum FSH -- 
nzmsly ,  three (3)  c o n t r o l  da te rmina t ions  aad weekly specimens 
following i r r a d i a t i c n .  

O u r  data 

Xonetheless ,  ths  prel iminary 

' C  

This s k t  of 

4 

c-  Plzsma Testoster02g:  These de te rmina t ions  will 
be c a r r i e d  o u t  a s  be fo re ,  i n  conjunct ion  w i t h  Dr, Hortense Gandy 
a t  C o r n e l l  Univexsity.  
w5ich has proven accuracy. 
more economical method which hes baetl develo2ed i n  our l a b o r a t o r y  
and r e p e s c n t s  a mod i f i ca t ion  of Nugent's nethod. 
bzsed oli the d i sp lacenen t  of l a b e l l e d  t e s t o s t e r o n e  frcn i t s  b inding  
p r o t e i n  by t h e  a d d i t i o n  of "cola" t e s t o s t e r o n e  containec? i n  the 
p a t i e n t ' s  serum. It is too e a r l y  to t e l l  whether or n o t  t h i s  newsr 
technique will be f e a s i b l e ,  but p a r a l l e l  de t e rmina t ions  by both 
techniques axe planned fo r  f u r t h e r  e v a l u e t i o n .  

Shs u s e s  t 3 e  dosble- i so to2e  d e r i v a t i v e  nethod, 
It may be p o s s i b l e  t o  use  a newer and a 

mis technique is 

? I - -  j 0 3 il 
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5) Chromosonal S tudies :  As mentioned i n  our 1969 Progress 
Report (see Pages 38 and 3 9 ) ,  our chromosoinal s t u d i e s  have been 
hampered by a l ack  of t ime-related observa t ions  i n  t h e  same ind iv idua l  
and a good mathematical model for  ana lys i s .  
design ou t l ined  i n  TABLE 1 of t h i s  r e p o r t  and t h e  mathematical model 
d e t a i l e d  i n  our 1969 Progress Report, bo th  problems can be overcome. 
Samples of t e s t i c u l a r  t i s s u e  w i l l  be obta ined  p r i o r  t o  i r r a d i a t i o n  
and a t  250 days p o s t - i r r a d i a t i o n  f o r  mi to t ic  chroinosonal ana lys i s .  

W i t h  t h e  experimental  

Meiotic chromosomal s t u d i e s  w i l l  be carried o u t  on con t ro l  
t e s t i c u l a r  t i s s u e  and on t e s t i c u l a r  t i s s u e  obtained a f t e r  f u l l  recovery 
of spermatogenesis. These d a t a  w i l l  enable  u s  t o  detect  chronic  
chromosoinal a b e r r a t i o x i  as a consequence of i r r a d i a t i o n .  Noreover, 
these d a t a  w i l l  be e s s e n t i a l  i n  eva lua t ing  t h e  p o s s i b l e  beneficial 
e f f e c t s  of tes tos te rcDe adminis t ra t ion .  

6) Immunoloqic Studies:  (See Pages 84-88, 1969 T r G g .  Rep.) 
Using the experimental  design for exposure t o  30 r a d s  (Table 1, t h i s  
report) a id  the t i m e  i n t e r v a l  for ob ta in ing  serum Z'SH and HLH l e v e l s ,  
it w i l l  Se very easy t o  o b t a i n  the serum for  iinmunolo5ic s t u d i e s  at 
these weekly i n t e r v a l s .  Seninal f l u i d  for sperm, both f ron  the 
ind iv idua l  and c o n t r o l  s u b j e c t s ,  w i l l  be r e a d i l y  ava i l ab le .  n u s  
w e  sha l l  be able t o  extend our pre l iminary  work- As Sefore ,  th i s  
s tudy  w i l l  be performed i n  conjunct ion w i t h  D r ,  W i l l i a m  Clarke's 
group a t  Emford-  

IV. SCIENTIFIC PERSONNEL 

C. A 1 w h  P a u l s e r , ,  M.D. 
3ua-e 3speland, M - 3 -  
John Leonard, M.G. 
David de Kretser, M.D. 
Richard Santen, M.D. 
Nancy P u r c e l l ,  M.D. 
Todd Thorslund, Sc.D. 

Cur r i cu la  v i t a e  for Drs. de Kretser, Santen and Purce l l  a r e  
enclosed (Appendix A ) .  
submitted i n  our othez resorts. 

D a t a  on a l l  other perscnnel  have been pxevioasly 
" 

VI OTXER PERSOXNEL 

Since  it may seen a t  f i r s t  g lance  t h a t  t h e  number of our 
t e c h n i c a l  s t a f f  is  o u t  of propor t ion  t o  t h i s  p r o j e c t ,  the following 
documents t h e  aree for  which each of the personnel  i s  respons ib le .  

Donald Moore, head t echn ic i an ,  s u p e r v i s e s  t h e  e n t i r e  t e c h n i c a l  
staff 2nd i n  adcli t ion,  pezfcrms the  FSH r ad io imuncassay .  



7. 

Constance LOW? - examines all seminal f l u i d  specinens for 
spe rn  concent ra t ion  and norphologic c h a r a c t e r i s t i c s .  

S h i r l e y  Jokisch - p e r f o r n s  the serum t e s t o s t e r o n e  de te rn ixa t ions  
i n  our labora tory .  

F l o r i d a  Flor - prev ious ly  performed all bioassays  for  u r ina ry  
. gonadotrophin t i t e r s  - now performing the FSH radioimmunoassay 

procedure. 

Margaret Couture - prepares the tes t icular  biopsy specimens for 
Also performs the h i s t o l o g i c  sco r ing  of all h i s t o l o g i c  examination. 

the t e s t i c u l a r  Siopsy s2ecimens. 

% a r i a  U r s i c  - mainta ins  all r e sea rch  records, c o l l a t e s  m a t e r i a l  
i n  proser fash ion  for D r .  Tfiorslund's s t a t i s t i c a l  ana lyses  - l i a i s o n  
for t r a n s m i t t a l  of i n f o r n a t i o n  between our l abora to ry ,  Hanford, and 
the Washington State P e n i t e n t i a r y .  

Geneva Green - handles  a l l  correspondence, manuscr ipts ,  r e p o r t s ,  
t r a v e l  arrangements, purchase orders, and budgetary details for 
t h i s  project. ' 

I n  a d d i t i o n  t o  these personnel who a r e  supported by t5is 
c o n t r a c t ,  ve have four o the r  t e c h n i c a l  personnel  who perform the  . 
chronasonal s t u d i e s  and ass i s t  ia the radioimmunoassay procedures ,  
but who are su2ported by o t h e r  fuilds. 

T h c  p r o j e c t  director has the fo l los ing  f inanc ia l  suppor'i from 
N I H  f o r  va r ious  a s p e c t s  05 r e l a t e d  s tud ies :  

. 
R01 AM 05436-09: $ 3 2 , 5 2 5  ( d i z e c t  costs)  
TO1 AM 5161-11: $42,923 (d i rec t  c o s t s )  

VIi. MATERIALS , EQUIPJENT ASiD P 4 Z I L I T I Z S  

A. All materials, equipnent  and f a c i l i t i e s  a r e  the same a s  
l i s t ed  i n  the 19C8 project renewal request, except for  the a c q u i s i t i o n  
of the Chicago Nuclear Gama Counter. 

B Rental 05 G . E .  Maxinar X-ray s p p z a t u s :  t h i s  i t en  w i l l  
cont inu2 to Se l ea sed  for t h i s  next  year .  



VIII. -TRAVEL AND OTHER ITEMS 

The amount requested for t r a v e l  r e p r e s e n t s  our minimal 
‘1 requirements,  based on our p a s t  experience.  To f a c i l i t a t e  t h e  
I documentation of our d a t a  for r e p o r t s  and pub l i ca t ion ,  and t h e  

process ing  of our photo-micrography f i l m s ,  funds are requested 
t o  cover the estimated cost of photomicrographs, c h a r t s  and 

I 

i l l u s t r a t i o n s  . 
Sa la ry  inc reases ,  a s  i i s t ed ,  are the r e s u l t  of a University- 

W e  have had to  i n c r e a s e  t h e  r e sea rch  wide s a l a r y  scale increase .  
s u b j e c t s ’  s t i pends  due t o  the  proposed f requent  blood sampling. 

Secause of t h e  need for in su r ing  proper ope ra t ion  of t h e  
Coul te r  Counter and f o r - h a v i n g  a v a i l a b l e  s u b s t i t u t e  equipment 
du r ing  p o s s i b l e  Sreakdawn pe r iods ,  and for maintenance, w2 have 
an ongoing s e r v i c e  c o n t r a c t  from Coul te r  E lec t ron ic s .  

We have d e l e t e d  from t h e  proposed budget those  i t e m s  which 
w e r e  r e l a t e d  t o  the  neutron work and the e l e c t r o n  microscopy. 

.- 
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PRIVACY ACT MATERIAL REMOVED Continua t ion of 

May  1, 1970-April 30,  1 9 7 1  
Contract  $AT(45-1)-2225, Task  Agreement 6 

SALARIES 
I a)  Professional  

C. Alvin Paulsen,  M.D. , Associate Professor,  25% t i m e  
Todd Thorslund, Sc.  D. , Biostat is t ic ian,  25% t i m e  

b) Non- prof e s s ional  
Research  Technologist  11, Donald Moore,  full-time 
Research  Technologist I ,  Cons tance  Lowe, full-time 
Research  Technologist  I ,  Shirley Jokisch, 30% t i m e  
Research  Technologist  I ,  Florida Flor, 25% t i m e  
Laboratory Technician,  Margaret  Couture,  50% t i m e  
Secretary,  Geneva Green,  50% t i m e  
S ta t i s t i ca l  Assis tant ,  Marian Urs ic ,  87 1/2% t i m e  

Total s a l a r i e s  

SALARY COSTS: S ta te  retirement,  TIAA premiums, FICA, . 
Medical Aid and Life/Health Insurance premiums 

SUPPLIES 
a) La bora tory 

Glas sware  
1 Reagents  131, I125 SuDDlies for radioimmunoassay, including I A .  - 

Supplies  for Coulter counter  (saponin,  replacement  

Misce l l aneous  laboratory suppl ies  
Surgical  suppl ies  

t ubes  , sa l ine  , etc. ) 

b) Off ice  
Total supp l i e s  

TRAVEL 
a) One  staff member, twice monthly to Wal l a  Wal la  
b) Four members of research  project to sc i en t i f i c  meet ings 

Total t rave l  

VOLUNTEER STIPENDS 
a) 64 inmate volunteers  @$15/month 
b) 36 biopsies/year  @$15 
c) 8 vasectomies @$lOO/inmate and  $6O/contract phys ic ian  

Total  s t i pends  

MISCELLANEOUS SERVICES 
a )  Shipping spec imen containers  to and  from WaIla Wal l a  
b) Photomicrographs , charts  , i l lus t ra t ions  
c) Rental ,  'G . Eo Maximar 
d)  Service cont rac t  for Coulter counter 
e)  Communications costs 
f )  Vivarium costs 
g) Computer c o s t s  

INDIRECT COSTS: 27% of s a l a r i e s  

Total misce l laneous  

a n d  w ag'e s 

TOTAL BUDGET 

AEC u of w 

81,278 9 ,018  



CURRICULUM VITAE 

N a m e  : 

Born: 

Educat ion  : 

Medical Education: 

* 
Nancy Lee P u r c e l l  (Medlock) 

1941 

U n i v e r s i t y  of Missour i  Medical School ,  

I n t e r n s h i p ,  B a p t i s t  H o s p i t a l ,  Memphis, Tenn., 

A s s t .  Residency, B a p t i s t  H o s p i t a l ,  Memphis, 

Columbia, Missour i ;  M.D., 1967 

1967-68 

Tjnn. ,  1968-69 

Cur ren t  Appointment: USPHS H o s p i t a l ,  Sea t t le ,  F e l l o w  i n  Endocrinology, 

U n i v e r s i t y  of Washington School of Medicine,  
Sea t t l e ,  Sen io r  Fellow i n  Medicine,  1969 

(as of 9/12/69) 1969 
' 

* P u r c e l l  is maiden name, used for  p r o f e s s i o n a l  purposes .  
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Name : 

Born: 

Education: 

PRIVACY ACT MATERIAL REMOVED 

' CURRICULUM VITAE 

Medical Education: 

Current Appointment: 
(as of 9/12/69) 

Richard Joseph Santen 

1939 

Holy Cross College, Worcester, Massachusetts 
A.B,, 1961 

University Of Michigan, Ann Arbor, Michigan 

Internship, New York Hospital, 1965-66 
Asst. Residency, New York Hospital, 1966-67 
Residency, University of Michigan Eosgital, 

M . D . ,  1965 

1967-69 

USPKS Hospital, Seattle, Fellow in Endocrinology, 
1969 

University of Washington School of Medicine, 
Seattle, Senior Fellow in Medicine, 1969 

publications: 

SANTEN, R. J. and AGIiANOFP, B. W.: Studies on the Estimatioz 
of Deoxyribonucleic Acid and Ribonucleic Acil! ir, Rat Brain. 
Siochim. BioGhys- Acta, z : 2 5 1 - 2 0 2 ,  1963. 

DAVIS, G. A., SANTELV, R. J., and AGRAYOFF, B. W.: The Piroduction 
of a Linear Density Gradient by Means of a Proportioning Pump. 
Anal. Biochem., =:153-154, 1965. 

SANTEN, 3. J.: Automated Estimation of Diploid and Tetraploid 
Nuclei with an Electronic Particle Counter, Exp.. Cell R e s . ,  
- 40:413-420, 1965. 

SANTEN, R. J. and WRIGHT, I. S . :  Systemic Lupus Erythematosus 
w i t h  Pulmonary Nocardiosis. Arch. Int. Med,,, m : 2 0 2 ,  1967. 

'. 
.. 



2. 

_. 

'-) - .  

C. 

D. 

1964: Sen io r  Resident Xedical  O f f i c e r ,  P r ince  Henry la  

Hosp i t a l  w i tn  tennu as I io sp i t a l  Admitting 
O f f i c e r ,  Orthopaedic Surgery,  Gynaecology 
and Xar, Nose and Throat Diaeasea. 

Demonstrator Department of Anatomy, Monash 
Univers i ty .  

I 

. .  
I .  1965: 

* .  1966-1968: Lec tu re r ,  Separtment of h a t o n y ,  Monash 
Un ive r s i ty ,  
C l i n i c a l  Assistant, Endocrine C l i n i c ,  E o y d  
Women's Hosp i t a l ,  Melbourne. 

Univers i ty .  
1968: Sen io r  Lec tu re r ,  Department of Anatomy, Monash 

ACADEMIC K E C O D  S I N C 3  GXADUATION: 

1966: 

1967: Holder o f  Nat iona l  Hea l th  and Medical Research 

S t r u c t u r e  and f u n c t i o n  of t h e  human t e s t e s  
and i t s  response t o  gonadotro2hic t rea tment  . 
submission. 

Passed Primary Examination f o r  Royal A u s t r a l a s i a n  
College of Surgeons. 

Council  Grant for i n v e s t i g a t i o n  i n t o  t h e  i ,  

1968: 

1968: 

1. The f i n e  s t r u c t u r e  of  the t e s t i c u l a r  i n t e r s t i t i a l  

Thes i s  f o r  2 o c t o r  o f  Medicine ready f o r  

Rec ip ien t  of grant from Rural C r e d i t s  Fund of I 

PUBLICATIONS: Au at rzli  a . 
c e l l s  ir, men of normal androgenic s t a t u s .  
2. Z e l l f o r s c h . ,  801 594, 1967. 

p i t u i t a r y  and chor ion ic  gonadotrophin t reatrnent  
o f  ol igospermia.  Nith K.P. T a f t ,  Med., J .  Aust., 
vole I1 f o r  1967, 2. 513* Pmc. Auat. Endocrine 

3. Changes i n  t h e  f i n e  s t r u c t u r e  of  t h e  i n t e r s t i t i a l  
! cells o f  t h e  human t e s t i s  a f t e r  t rez tment  w i t h  
hum= p i t u i t a r y  and c h o r i o n i c  gonadotrophino 
Z. Zel l fo r sch . ,  a, 344, 1967. 

2. Endocrine and h i s t o l o g i c a l  s t u d i e s  du r ing  hllmzn h 

Soc ie ty ,  1907. 1 -  

3 .  

5. 

Endocrine and h i s t o l o g i c a l  s t u d i e s  on o l igospermic  
nen  t r e a t e d  w i t h  human p i t u i t a r y  and chor ion ic  
gonadotrophin.  With E.P. T a f t ,  J.B. Brown, 
J.3. Evuls, and Be Budson. J. h d o c r . :  2; 
107, 1968. i 

gonadotrophic  hypogonadism. Proc.  Aust. Conf, , 
On Microscopy, p .  53s 1968, 

The f i n e  s t r u c t u r e  o f  the human t e s t i s  i n  hypo- 1. 

- 
I -- - 
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. .  ..  .. -. 
. . ,  

3 .  
e .  

6. 

! 

, 7. 

9. 

100 

11. 

Ultrastructural  s t u d i e s  on t h e  human S e r t o l i  c e l l  . 
J .  h a t .  (Lond.), 102: ( I n  P r e s s ) ,  1968. ?roc.  
Anatomical Soc ie ty  of  Aust. and New Zealand. 1567. 

U l t r a s t r u c t u r a l  f e a t u r e s  of human t e s t i c u l a r  i n t e r -  
s t i t i a l  c e l l s  . 3 .  Anst. (Land.) , =: ( I n  P r e s s ) ,  
1968. Yroc. Anatomical Soc ie ty  of  Aust and New 
Zealand . 1967 - 
C r y s t a l s  of Reinke i n  t h e  n u c l e i  o f  human t e s t i c u l a r  
i n t e r s t i t i a l  c e l l s .  E x p e r i e n t i a  24; 587, 1968. . 

The c l i n i c a l  uses  of human gonadotrophins.  With 
H.T.  Taft, F.D. Adey, J.B. Brown, J.H. Evans, and 
E. Hudson. Aust. Ann. Ned. (In P r e s s ) ,  1968. 

The f i n e  s t r u c t u r e  of t he  immature human t e s t i s  i n  hypo- 

7 I n  P r e s s  P , 1968. 
onadotro h i c  hypogonzdism. Virchow's.Archive8 

S t u d i e s  on t h e  au toradiographic  l o c a l i s a t i o n  of I 125 
l a b e l l e d  l u t e i n i z i n g  and growth hormone i n  t h e  immature 
rat .  With H.G. Burger, K.J.  Catt, and G.C. Smitho 
J .  Anzt.. ( I n  P r e s s ) ,  
A u s t r a l i a  and New Z e a l a d  (1968). 

Proc. Anatornical Soc ie ty  of  

120 The human t e s t i c u l a r  i n t e r s t i t i a l  c e l l .  Demonstration 
a t  2nd. Conf. of New Zealand S o c i e t y  f o r  E l e c t r o n  
Microscosy, Dunedin, 1967. 

l a b e l l e d  h u a a  l u t e i n i z i n g  and human growth hormone 
i n  i m a t u r e  male rats. 
ami G.C,  Smith. Submitted t o  J. Zndocrinol.  

The conversion o f  c h o l e s t e r o l  t o  Androgens by Iiat 
T e s t e s ;  Comparison of i n t e r s t i t i a l  c e l l s  and 

Submitted t o  Endocrinology. 

S is toche in ica l  demonstration of 6' 3j3 Hydroxy-steroid 
dehydrogenase a c t i v i t y  in t he  developing ra t  t e s t i s ,  
with D.Vl. Lording. Proc. of A u s t r a l i a  Endocrine 
S o c i e t y  i n  Med. J. A u s t z a l i a ,  I n  Press. 

13e Auzoradiographic S t u d i e s  on the l o c a l i s a t i o n  of I 125 

h With K . J -  C a t t ,  H.G. Burger, 
. 

, .  
. I  

14. 

s e n i n i f e r o u s  t u b u l e s .  With D. I r b y  and P.Fo H a l l .  _ _  

15* 



- 
16. On the presence af immunoreactive growth hornone i n  a 

* bronchogenic carcinozla. With D,P. Caeron, B,G. Burger, , 

17. U l t r a s t r u c t u r a l  f e a t u r e s  of hian s p e r n i o g e n ~ k s i ~ .  2. Zellforsch, 

18, U l t r a s t r u c t u r a l  f a a t u r e s  of humn spermiogenosiB. Proc. of 

X. J, Catt an8 J.3. Best. .Aust. A m .  Bled, ( In  P res s ) .  

( ~ n  Press ) .  

Anatomical S o c i e t y  of Aust .  a d  Hew Zealsnd. J e  h a t .  (Lond.) 
Abat, ( In  P r e a s ) ,  

Do'#. Lording. Yroc. of Anatomical Soc ie ty  of Aust. and New 
Zealand. J. h a t .  (Lond.) Abst,  ( In  Press), 
Zhesis: "Studiea on t h e  s t r u c t u r e  and function of t h e  hum= 
tes t is" .  Submitted f o r  Doctorate  In Uedicine at Uonsh University, 
Clayton, Victoria, Australia. 

l g e  I n t e r s t i t i a l  c e l l s  in t h e  developing rat t e s t i s .  With 

20, 

CURRENT APPOINTMENT: Senior Fellow in Medicine University of Washington 
School of Medicine effective 9/18/69. (NIH International Postdoctoral 
Fellowship awardee.) 

. 

I 



. -  
I 

IPRIVACY ACT MATERIAL REMOVED 

. NAME: DR. David Morri tz  de  K r e t s e r .  - 
PRIVATE ADDRESS : 

Department of Anatomy, 
Monash University 
Clayton,  V i c t o r i a  3168 
Aus t r a l i a .  

DATE OF BIRTH: '1939 at Colombo, Ceylon. 

NATIONALITY : A u s t r a l i a n  

MARITAL STATUS: Married.. 2 c h i l d r e n  aged 5 years ,  2 yeara .  

ACADSMIC XECORJI: 

A. MEDICAL COURSE UNIVERSITY OF MELBOURNE (1957-1962) 

Bonoure during course :  
1st .  c l a s s  i n  P h y s i c s  and Chemistry (1st year) 
2nd. class i n  Biochemis t ry  & P h y s i o l o  y (2nd.yr) 

2nd. c l a s s  i n  Physiology i n c l u d i n g  Exhibition 
i n  Phys io logy  (3 rd .  year). 

2nd. c l a s s  i n  Pa thology,  3rd .  c l a s s  in 
blicrobiology (4th. y e a r )  

1st.  class i n  Biochemis t ry  ( 3 r d .  y e a r  7 

F i n a l  Examination: 
1st. class i n  Surgery, i n c l u d i n g  E x h i b i t i o n .  
3 rd .  c lass  i n  b o t h  Medicine,  O b s t e t r i c s  

8 and Gynaecology, 

P o s i t i o n  i n  class o f  180 at Final  Examinat iou 2nd. 

G W U A T E D :  Bachelor  of Medicine,  Bachelor  of S u r g q  
@Ivl.B., B.S.)  1962" 

5. POSITIONS SINCE GRADUATIOK: 

1963: J u n i o r  Res ident  Medical  O f f i c e r ,  Prince Henry'B 
H o s p i t a l , .  Melbourne, w i t h  t e rms  i n  Medic ine ,  
Surgery ,  C a s u a l i t y  and Anaes the t i ca .  

_. - -. . . ... . . 


