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1. 

TITLE OF PROJECT 

Effect of Irradiation on Human Testis: 
genesis, Chromosomal Morphology, Leydig-Cell Function and 
Pituitary-Gonadal Interrelationships as a Function of Radiation 
Dose. 

Changes An Spermato- 

INSTITUTIQ~ SPONSORING INVESTIGATION 

University of Washington School of Medicine, Department of 
Medicine. 

.i 

SCIENTIFIC SCOPE OF PROPOSED RESEARCH 

A. Principal Aims: 

1) To relate radiation dosage to changes in gonadal 
function: 

for stuaying anterior pituitary interrelationships; 
2) To utilize the radiation gonadal changes as the means 

3) To explore therapeutic and medical protective measure8 
with respect to gonadal irradiation. 

B. Method of Procedure: 

1) Neutron Exposure: Although the University of Washington 
Radiation Safety Committee approved our proposal to expose 20 men to 
neutron irradiation (limit of 15 rads), three conunittees that pass on 
humzn experimentation at the University of Washington (University 
Hospital Clinical Investigation Committee, 
Committee, and the Human Subjects Policy Board) judged that the 
hazards of the experiment were greater than the possible benefits to 
Eociety. As a result, the human neutron studies w i l l  not be carried 
o u t  in the foreseeable future, 

Bionedical Sciences Review 

Wa therefore propose to move our neutron generator from the 
Washington State Penitentiary to Hanford for the purpose of determin- 
ing the effects of neutron and X-ray irradiation on spsrmatogenesis 
in a suitable animal such as the goat, The experimental design and 
background material for these studies will be detailed in a supplementary 
proposal. 
and other interested parties at Hanford. 

That is after consultation with D r s .  Clarke and Alpsn, 

2)  X-ray Exposure: 

a. Introduction: We are prepared to initiate the last 
phase of our X-ray studies. As mentioned in OUT Conprehensive Progress 
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Report (April 1969), Dr. Todd Thorslund has developed a satisfactory 
model for analyzing our sperm count data, With respect to the first 

tions on 28 men who did not have a post-irradiation testicular biopsy 
within a period of 180 days following exposure to X-ray doses ranging 
from 7 .5  to 400 rads. 
fluid observations on 21 men (see Page 11, Progress Report 1969). 
By means of a computer program, we have estimated the EDS0 and its 
95% confidence limits for that dose which results in sperm counts of 
less than 5 million per cc, as well as for that dose which results 
in azoospermia (see Page 13, 1969 Progress Report)- 

*-‘I part, or regression (damage) portion of the curve, we have observa- 

At 210 days post-irradiation, we have seminal 

These estimates can be considerably improved by obtaining ob- 
servations on only 12 additional men. Thirty (30) rads would be 
used as the X-ray dose fo r  these additional men, 
calculated that by providing these additional data, the 95% confidence 
limits will be narrowed to -. i 6 r for the endpoint of ”less than 
5 million per cc”, and 2 18 r for the endpoint of “azoospermia.” 
Information of this precision with respect to the dose-related ir- 
radiaticn effscts in human beings, does n o t  exist. 

Dr. Thorslund has 

Furthermore, our proposed studies will increase the pmer of 
the statistical test for evaluating the applicability of the postu- 
lated “one-hit curve thaory.’’ This hy2othesis has been suggested as 

to iozizing irradiation (see Pages 7 and e of 1969 Brogress Report). 
a possible mechanism for decreased spermatogenesis following exposure 

Simultaneous with the exposure of 12 additional men to 30 rads, 
we propose to evaluate the ability of testosterone administration to 
alter the radiation damage pattern manifest by the testis. Since 
testosterone administration in suitable doses (sag., 200 mg testos- 
terone enanthate/wk) suppresses spermatogenesis by inhibiting pituitary 
gonadotrophin secretion, mitotic and meiotic activity in the germ cells 
practically ceases. If the administration of testosterone is carried 
out for circa 16 weeks or longer, the germ cell population within the 
seminiferous tubules decreases markedly, leaving only a few spermato- 
gonia and an occasional more advanced germ cell. Therefore from 3 
theoreticzl point of view, testosterone administration prior to irradia- 
tion and for  3 to 4 weeks following irradiation, should afford pro- 
tection to the stem-cells. This should enable the testis to recover 
much more rapidly end in fact recmer at that zate it would if only 
testosterone had been administered. 

5. Scientific Backqround: With respect to the beneficial 
effects of testosterone administration, Jog1 in 1942 published the 
results of his studies in r a t s ,  in “Zur Wirkung des Testosteronpropionats 
auf d i e  Regeneration des rontgengeschadigten Hodens” (Endocrinoloqie, 
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Bd. 24 Hef t ,  May 6,  1942). 
e i t h e r  360 r or 450 r of 180 Kv X-ray. 
i n  add i t ion ,  t e s t o s t e r o n e  i n  t o t a l  dose of 30 m g  over t he  next  3 o r  
4 weeks, w S i l e  o t h e r s  received only  t h e  X-ray. 
wsre 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 observat ion t h a t  the t e s tos t e rone - t r ea t ed  X-ray-exposed rats 
had v i r t u a l l y  recovered by 50 days,  whi le  t h e  X-ray c o n t r o l  rats 
remained depopulated i n s o f a r  as the  germinal ep i the l ium was concerned. 
To our knowledge, J o e l ' s  s t u d i e s  have never been t e s t e d  i n  the human 
being.  

H e  exposed a l b i n o  r a t s  (160-180 g m )  t o  
Some of t h e  r a t s  rece ived ,  

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

e. Experimental Desiqn:  The primary purpose of t h e  design 
i s  t o  increase  the emount of "information" a v a i l a b l e  about the damage 
phase of the  dose-response curve f o r  sperm product ion,  The t e r m ,  
" informationJot  is  used i n  its t e c h n i c a l  sense  w h i c h  is  def ined  .as 
"minus t h e  expected va lue  of the second d e r i v a t i v e  of the maximcrn 
l i k l i h o o d  equation.!' I n  our case, t h i s  may be w r i t t e n t  

where d,  is t h e  ith dose,  k is  the number of dose l e v e l s ,  ni 

is the number of subjects exposed t o  t h e  ith dose, and 6 i s  the 

-. 

def in ing  paraeter  ( s s n s i t i v e  volume) or' the dose respcr-se curve. 

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

i s  obta ined  by exposing all, subject8 50 ' - rsarameter B ,  and thus  the ED 

t o  the dose l e v s l  di = 1.594/8. 

Using o u r  p re l imina ry  e s t i m a t e s  of t h i s  would mean t h a t  f o r  
.\ the  endpoint 1 5  m i l l i o n  per cc, t h e  opt imal  dose t o  use  would be . 

a32rcxirnately 30 rads. I f  twelve (12)  more s u b j e c t s  are exposed t o  
30 rads, then  t h e  ainount of i n f o r n a t i o n  genera ted  would be about equal  
t o  t h a t  we prev ious ly  obta ined  for t h e  e n d p o i n t s 5  m i l l i o n  per cc, 
and about 2/3 as much as we  p rev ious ly  obtair,ed for the endpoint 
azoospernia.  

C. 

FJrthermore,  t h i s  new material can be used a s  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  mechanisn experiment,  
Addi t iona l  hormonal, chromosomal, anl?, h i s t o l o g i c  measurements would 
be obtained t o  t ake  mzximum advantzge of the unique "before" and " a f t e r "  
r a d i a t i o n  experience,  
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Week #1 I 

Group A 
NOn- 

-. 
Dose B i o p y  I biopsy 

~ T O U D * *  qrou3 

30 r 2 2 

30 r + T* 2 2 

S h a  X-XZY + T* 2 2 

. 

W i t h  t h i s  i n  mind, an experimental  des ign  i s  proposed i n  TABLE 1, 

This is done t o  in su re  a high degree 
where t h e  experiment is d iv ided  i n t o  t h r e e  complete i d e n t i c a l  s e c t i o n s ,  
carried ou t  two (2) weeks a p a r t .  
of q u a l i t y  control i n  the measurements obtained. 

-- 

Tota l  
I Week #3 Week #S 

Group B 1 Group C 
INon- I Biopsy biopsy Biopsy !biopsy s u b j e c t s  

q roup** qrourJ !qrour>** !group 

2 2 2 12 

2 

2 2 

1 

2 2 - 
6 TOTAL 

** = Control  Siopsy plus biopsy  250 days following i r r a d i a t i o n -  

- - - - 
6 6 6 6 6 

3) Xistoloqic Scorinq: I n  o rde r  t o  s t r e n g t h e n  our h i s t o l o g 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 ioasy  specimens 
as o u t l i n e d  i n  TABLE 1 of this r e p o r t ,  
i r r a d i a t i o n  period, we sha l l  schedule  r e p z a t  t e s t i c u l a r  b i o p s i e s  a f t e r  
210 days,  S ince  no new r e g r e s s i o n  changes i n  seminal f l u i d  sperm con- 
cen txa t ion  occur later t han  210 days, a t e s t i c u l a r  biopsy performed 
at 250 h y s  w i l l  n o t  i n t e r f e r e  w i t h  om analyses .  

The rea f t e r ,  dur ing  the post- 

Puthermore, we  are s tudy ing  our p r e s e n t  d a t a  wi th  the p o i n t  of 
view of develoFing a more r ea l i s t i c  mathematical  nodel.  

4) Horinonal Assavs: 

a. gerum FSH: N w  t h a t  WE! havs e s t a b l i s h e d  a s e n s i t i v e ,  
accurate radioimmunoassay method for determining serum FSK levels ,  we  
can d e f i n i t e l y  establish the 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  
pituitary f u n c t i o n  and sperin Froduct ion ,  Our data with r e s p e c t  t o  
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t h e  r e l a t i o n s h i p  between u r i n a r y  FS9 exc re t ion  t i t e rs  and s p e r s  
product ion,  sugges t  t h a t  the two parameters are 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 the  a b i l i t y  t o  make more f requent  rneasurerncnts, 
w e  can c o r r e l a t e  the FS3 l e v e l s  with h i s t o l o g i c  sco r ing  of t h e  
germinal esitk?elium and sperm e m n t s .  W= plan t o  o3 td .n  three 
c o n t r o l  serum E'SH l e v e l s ,  t h sn  o 3 t a i n  serun FSH 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 a .  This w i l l  coincide wi th  the day 
on which each s u b j e c t  s u b a i t s  h i s  seminal f l u i d  specimen, Thus t h e  
temporal r e l a t i o n s h i p  between the rise i n  serum FSH and t h e  d e c l i n e  
in s p e s m  counts  can 5e i n t e r c o r r e l a t e d  i n  a neaningfu l  fashion.  

This ra i sos  the ques t ion  of an "inde2endent s t a t i o n "  for  
7 .  By us ing  t h e  radioinnunoassay w i t h  

b. Serum HLH:' Prior t o  our neasuxing serum XLH 

Tiiis l e d  us t o  the  
l eve l s  by radioimmunoassay, ws measured LH " sec re t ion"  by performing 
b ioassays  fo r  u r ina ry  LH e x c r e t i o n  t i ters.  - Probably erroneOils conclus icn  t ha t  LH s c c r e t i o n  was not  a l t e r e d  
fol lcming X-ray i r r a d i a t i o n ,  This, of course,  was r e l a t e d  t o  the 
fact  t ha t  plasma t e s t o s t e r c n e  l e v e l s  remained unchanged. 

I 

However, o u r  p re l iminary  d a t a ,  w i th  r e s p e c t  t o  p o s t - i r r a d i a t i o n  
serum ?XLH l e v z l s ,  suggest t h a t  t h e r e  is  an increass. Unfortunately,  
ws had very l i t t l e  data which were directed t w a x d s  following serum 
XL.5 l e v e l s  ir? the  sane p a t i e n t  a t  f requent  i n t e r v a l s -  O t x  d a t a  
deal t  p r imar i ly  wi th  comparisons between a c o n t r o l  popula t ion  and 
Dopulations of s u b j e c t s  who had received varying doses ~f i r r a d i a t i o 2  
( s s e  Page 83, 1969 Progress  Repor t ) .  Nonetheless,  -,he pre l iminary  . 
results i n d i c a t e  t h a t  th2re is En i n c r e a s e  i n  se rux  HL9 l e v e l s ,  whit% 
Ff confirmed would sugges t  tha t  Leydig-cel l  func t ion  may be a l t e r e d  
f o l l o d i n g  i r ra t - l ia t ion r e q u i r i n g  h ighe r  l e v e l s  or' p i t u i t a r y  LH t G  
main ta in  normal Leydig-cell  t e s t o s t e r o n e  production. ?his s c t  of 
circumstances has been noted by our l abora to ry  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  Syndrome and i n  o therwiss  normal b u t  aqed men. W e  
- Dropose t o  determine l e v e l s ,  a long w i t h  p l a sna  t e s t o s t e r c n e  
titers, at the  same ia tervals  as we have nnsnt ioxd for  serm FSE -- 
namely, three ( 3 )  ccntrol d e t e r x i n a t i o n s  and weekly specimens 
S o l l w i c g  i r r a d i a t i o n -  

c ,  Plasma Testostero.ie: - These de t e rmina t ions  w i l l  
be carried o u t  a s  before, i n  conjunct ion  w i t >  D r ,  Hortense Gandy 
a t  Corne l l  Un ive r s i ty .  Shc u s e s  the dosble- isoto2e d e r i v a t i v s  method, 
which h a s  proven accuracy. I t  may be p o s s i b h  t o  USE a newer and a 
more econonica l  nethod w h i c h  h a s  been developed i n  our l a b o r a t o r y  
and r e 2 r e s e n t s  a n o d i f i c a t i o n  of Nugent's method. mis technique is 
S3ased on t h e  displacement  of l a b e l l e d  t e s t o s t e r o n e  from i t s  b inding  
p r o t e i n  by the addi t iGn of "cold" testosteroae ccn ta insd  i n  the 
p a t i e n t ' s  serum. I t  is too e a r l y  t o  t e l l  whether or not t h i s  newsr 
technique will be feasible, b u t  p a r a l l e l  de t e rmina t ions  b y  both  

. . techniques a r e  planned for f u r t h e r  eva lua t ion .  
3 0 0 , G b  f 
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5) Chromosomal S tudies :  As mentioned i n  our 1969 Progress  
Report (see Pages 38 and 39), o u r  chromosonal s t u d i e s  have been 
hampered by a l ack  of t ime-re la ted  observa t ions  i n  t h e  same ind iv idua l  
and a good mathematical model for  ana lys i s .  
des ign  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, both 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  for n i t o t i c  chromosonal ana lys i s .  

*& With the  experimental  

Meiotic chromosomal s t u d i e s  w i l l  be carried ou 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  obta ined  a f t e r  f u l l  recovery 
of spermatogenesis. 
chromosomal abe r ra t ions  as a consequence of i r r a d i a t i o n .  
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  the  poss ib l 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 .  

These d a t a  w i l l  enable  u s  to detect chronic  
Moreover, 

6) Immunoloqic S tudies :  (See Pages 84-88, 1969 Prog. Rep.) 
Using the  experimental  des ign  f o r  exposure t o  30 rads (Table l , . t h i s  
r e p o r t )  a d  the t i m e  i n t e r v a l  f o r  o b t a h i n g  serum FSH and HLH l e v e l s ,  
it w i l l  be very easy t o  ob ta in  the serum for immunologic s t u d i e s  a t  
these weekly i n t e r v a l s .  
i nd iv idua l  and c o n t r o l  s u b j e c t s ,  w i l l  5e r e a d i l y  m a i l a b l e .  
we  s h a l l  be able t o  extend our pre l iminary  work- 
s tudy  w i l l  5e performed i n  conjunct ion w i t h  D r .  W i l l i a m  C la rke ' s  
group a t  Hanford. 

Senina l  f l u i d  f o r  sperm, both from the 
Thus 

As befo re ,  this 

'V .I SCIENTIFIC PEXSONNEL 

C. Alvir. Paulsen, M.D. 
Duane Espeland, M.D. 
John Leonard, M.D. 
David de Kretser, M O 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  f o r  D r s .  de Kretser, Santen and Purce l l  are 
enc losed  (Appendix A ) .  
submit ted i n  OUT o t h e r  reports . Data on a l l  other personnel  hzve been p rev ious ly  

V. OTHER PERSOmEL 

Since  it may s e e m  a t  f i r s t  g lance  t ha t  the number of our 
t e c h n i c a l  s ta f f  is  o u t  of p ropor t ion  t o  t h i s  p r o j e c t ,  the  fol lowing 
documents the area f o r  which each of the personnel  is  re spons ib l e .  

Donald Moore, head t echn ic i an ,  supe rv i se s  t h e  e n t i r e  t echn ica l  
staff and i n  a d d i t i o n ,  performs the FSH radioimmunoassay. 



Constance Lowe - examines a l l  seminal f l u i d  specimens for 
sperm concent ra t ion  and morphologic c h a r a c t e r i s t i c s .  

S h i r l e y  Jokisch - performs the serum t e s tos t e rone  de termina t ions  
i n  our  l abora to ry .  

F lo r ida  F lor  - previous ly  performed a l l  bioassays  f o r  u r ina ry  
gonadotrophin t i ters  - w i l l  switch t o  t h e  LH radioimmunoassay 
- Procedure. 

h i s t o l o g i c  examination. A l s o  performs the h i s t o l o g i c  sco r ing  of all , 
the t e s t i c u l a r  biopsy specimens. 

Margaret Couture - prepares  t h e  t e s t i c u l a r  biopsy spec inens  for -\ 

I 
Annie Washington - assists i n  prepar ing  r eagen t s  ,, washing 

g lassware ,  e tc ,  for the  assay and/or examination of gonadotrophins,  
t e s t o s t e r o n e  anc! seminal f l u i d .  

Marian U r s i c  - maintains  a l l  research reco rds ,  collates rnaterial 
i n  proper  fash ion  f o r  D r .  Thors lund ' s  s t a t i s t i c a l  ana lyses  - l i a i s o n  
f o r  t r a n s m i t t a l  of information between our l abora to ry ,  Hanford, and 
t h e  Washington S t a t e  Pen i t en t i a ry .  

Geneva Green, s e c r e t a r y ,  handles  a l l  correspondence, manuscr ipts ,  
r e p o r t s  and t r a v e l  arrangements f o r  t h i s  p r o j e c t .  

I n  add i t ion  t o  these personnel  who are supported by t h i s  
c o n t r a c t ,  we have four  o t h e r  t e c h n i c a l  personnel  who perform the 
chromosomal s t u d i e s  and assist i n  the radioinmunoassay procedures ,  
3 u t  who are supported Sy o the r  funds,  

V I .  RELATED FINANCIAL ASSISTANCE 
. 

The p r o j e c t  d i r e c t o r  has  the following f i n a n c i a l  suppor t  from 
NIH for va r ious  a spec t s  of r e l a t e d  s tud ie s :  

R01 AI 05436-09: $32 ,525  ( d i r e c t  c o s t s )  
TO1 -%?4 5161-11: $42,923 ( d i r e c t  costs) 

VII. MATERIALS, EQUIPMENT A?D FACILITIES 

A.  All materials, equiDment and f a c i l i t i e s  are the sane as 
l i s t ed  i n  the 1968 p r o j e c t  renewal r eques t ,  excep t  for t h e  a c q u i s i t i o n  
of t h e  Chicago Nuclear Gamma Counter. 

B. Renta l  of G.E. Maximar X-ray apparatus:  this i t e m  w i l l  
cont inue  t o  be l ea sed  f o r  t h i s  nex t  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 
I requirements,  based on our p a s t  experience.  To f a c i l i t a t e  the 

documentation of ou r  d a t a  f o r  r e p o r t s  and p u b l i c a t i o n ,  and t h e  
process ing  of our photo-micrography f i lms ,  funds are requested 
to cover the est imated c o s t  of photomicrographs, c h a r t s  and 
i l l u s t r a t i o n s .  

I 

8 .  

Sa la ry  inc reases ,  as l i s t ed ,  are t h e  r e s u l t  of a Universi ty-  
We have had t o  i n c r e a s e  t h e  research  wide s a l a r y  s c a l e  increase .  

s u b j e c t s '  s t i pends  due to the proposed f requent  blood sampling. 

Because of the Deed for i n s u r i n g  proper ope ra t ion  of the 
Coul te r  Counter and for having 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  breakdown periods, and for maintenance, we 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  f rom- the  proposed budget those  items which 
were related t o  the neutron work and the e l e c t r o n  microscopy. 

. 
.. 
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Contract #AT (4  5-11-17 81 
Proposed 12-month Budget PRIVACY ACT MATERIAL REMOVED 

Contract Year 1970-1971 

AEC 
SALARIES 
a) Professional 

C. Alvin Paulsen, M.D. ,  Associate Professor, 25% t i m e  
Todd Thorslund, Sc.D. , Biostatist ician,  25% t i m e  

b) Non-wofes sional 
Research Technologist 11, Donald Moore , full-time 
Research Technologist I,  Constance 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  
Laboratory Helper I, Annie Washington, 60% t i m e  
Secretary, Geneva Green, 50% t i m e  
Stat is t ical  Assistant, Marian U r s i c ,  85% t i m e  

Total sa la r ies  

SALARY COSTS: State retirement, T I M  premiums, FICA, 
Medical Aid and Life/Health Insurance premiums 

SUPPLIES 
a) La bora t ory 

Glassware 
Reagents 
Supplies for radioimmunoassay, including I 
Supplies for Coulter counter (saponin, replacement 

Supplies for Dr- Gandy 

h4 is cel lane ous laboratory s upplie s 
Surgical suppl ies  

131,  1125 

tubes,  sal ine,  etz,) 

Acetic 3 3  anhydride, 1200  mCi 
2Op-hydroxy steroid dehydrogenase, 50 rng 

b) Office 
Total suppl ies  

TRAVEL 
a) Two people, two t i m e s  monthly to Walla Walla 
b) Four m e m b e r s  of research project to scient i f ic  meetings 

Total travel 

VOLUNTEER STIPENDS 
a )  64  inmate 'volunteers @$15/rr!onth 
b) 36 biopsies/year @$15 
c) 8 vasectomies @$lOO/inmate and $60/contract physician 

Total s t ipends 

MISCELLANEOUS SERVICES 
a)  Shipping specimen containers to and from Walla  Walla 
b) Photomicrographs, char ts ,  i l lustrations 
c) Rental, G,E.  Maximar 
d) Service contract  fcr Coulter counter 
e) Communications costs 
f )  Vivarium cos t s  
g)  Computer costs 

Total miscel lanecus 

INDIRECT COSTS: 27% of salaries and wzges  

3 i 1 0 3 0 b b  TOTAL BUDGET 88,685 

u of w 

9,018 



Contract #AT(45-1)-1781 
Proposed 6-Month Budget 

Contract Year 1970 
PRIVACY ACT MATERIAL REMOVED 

AEC 

SALARIES 
a) Professional 

C. Alvin Paulsen, M.D., Associate Professor, 25% t i m e  
Todd Thorslund, Sc . D. Biostatist ician,  25% t i m e  

b) Non- profe s s ional 
Research Technologist 11, Donald Moore ,  ful l - t ime 
Research Technologist I,  Constance Lowe, fu l l - t ime 
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  
Laboratory Helper I, Annie Washington, 60% t i m e  
Secretary, Geneva Green, 50% t i m e  
Stat is t ical  Assistant, Marian Ursic,  85% t i m e  

Total sa la r ies  

SALARY COSTS: State retirement, TLAA premiums, FICA, 
Medica l  Aid and Lffe/€?ealth Insurance premiums 

SUPPLIES 
a) Laboratory 

Glassware 
Reagents 
Supplies for radioimmunoassay, including 1131, 1125 
Supplies for Coulter counter (saponin, replacement 

Supplies for Dr. Gandy 
tubes,  saline, etc .) 

Acetic H3 anhydride, 600 mCi 
2Op-hydroxy steroid dehydrogenase, 25 m g  

34 is cel laneous laboratory suppl ies  
Surgical s up plie s 

b) Offics 
Total suppl ies  

TRAVEL 
a)  Two people, two t i m e s  monthly t o  Walla Walla 
b) Two members of research project to scient i f ic  meetings 

Total travel 

VOLUNTEER STIPENDS 
a) 64 inmcte volunteers @$1 S/month 
5) 18 biopsies  @ $ I 5  
c) 4 vesectomies  @$100/inmate and $60 contract  physician 

Total s t ipends 

MISCELLANEOUS SERVICES 
a)  Shipping specimen containers to and from W a l k  W a l k  
b) Photomicrographs, charts i l lustrations 
c) Rental, G.E. M a a m a r  
d) Service contract  for Coulter counter 
e) Communications costs 
f) Vivarium c o s t s  
g) Computer costs 

Total miscellaneous 

INDIRECT COSTS: 27% of sa la r ies  and wages  

u of w 
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PRIVACY ACT MATERIAL REMOVED 

CURRICULUM VITAE 

N a m e  : 

Born : 

Education: 

Medical Education: 

* 
Nancy L e e  Purcell (Medlock) 

1941 

Northwastern U n i v e r s i t y ,  Evanston,  I l l i n o i s  
B.A., 1963 

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  EIospi ta 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 

Tenn., 1968-69 

C u r r e n t  Appointment: USPHS H o s p i t a l ,  Sea t t l e ,  Fellow i n  Endocrinology, 

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

(as of 9/12/69) 1969 



PRIVACY ACT MATERIAL REMOVED 

CURRICULUM VITAE 

Name : 

Borr.: 

Educat ion:  

Richard Joseph Santen  

, 1939 

Holy Cross Co l l ege ,  Worces te r ,  Massachuse t t s  
A . B . ,  1961 

Medical Education: U n i v e r s i t y  of Michigan, Ann Arbor,  Michigan 
X.D., 1965 

I n t e r n s h i p ,  New York H o s p i t a l ,  1965-66 
A s s t .  Residency, New York H o s p i t a l ,  1966-67 
Residency, U n i v e r s i t y  of Michigan H o s p i t a l ,  

1967-69 

C u r r e n t  Appointment: USPHS Hospi ta l ,  S e a t t l e ,  Fel low i n  Endocrinology, 
- (as of 9/12/69) 1969 

U n i v e r s i t y  of Washington School  of Meeicine,  
S e a t t l e ,  Sen io r  Fel low i n  Medicine,  1369 

P u b l i c a t i o n s :  

SANTEN, R. J. and AGRANOFF, B. W . :  S t u d i e s  on t h e  Es t imat ior ;  
of Deoxyribonucleic Acid and Ribonucle ic  Acid ir. Iiat  3raFn. 
Siochirn. Biophys. Acta,  722251-262, 1963.. 

D A V I S ,  G .  A , ,  SANTEN, R. J., and AGmVOFF, B. W . :  The P roduc t ion  
of a L i n e a r  Dens i ty  Grad ien t  by Means of a P r o p o r t i o n i n g  Pump. 
Anal. Biochem., z:153-154, 1965. 

SANTEN, X. J.: Automated Es t ima t ion  of D i p l o i d  and Tetraploic? 
N u c l e i  w i t h  an E lec t ron ic  P a r t i c l e  Counter .  Exp- C e l l  R Z S - ,  
- 40:413-420, 19€5. 

SANTEN, R. J. and WRIGHT,  I .  S.: Systemic  Lupus Erythematosus 
w i t h  Pulmonary Noez rd ios i s ,  Arch. Lnt.  Med.,, B: 2 0 2 ,  1967. 
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PRfVACY ACT MATERIAL REMOVED 

1 - NAXE : D3. David Morr i t z  d o  K r e t u e r .  

DEPARTKdNTJJJ ADDFESS : PRIVATB AI)Di?F:5S: 

Department o f  Anatomy, 
Monash University, 
Clayton,  Victoria 3168 
A u s t r a l i a .  

3 k T Z  O F  BIRTH: 1939 at Colombo, Ceylon. 

K'XTIOIJ.4LITY: , A u s t r a l i a n  . 
?L43ITAL STATUS: Llarried, 2 c h i l d r e n  aged 5 y e a r s ,  2 y e a r s .  

ACADSillI c %TCO m: 
A .  MEDICAL COVXSE U N I V E R S I T Y  OF Id!3LROUF3Ji7 ( 1957- 1962)  

Honours d u r i n g  course :  
1st .  c l a s s  i n  P h y s i c s  and  Chemistry (1st y e a )  
2nd. class i n  S i o c h e a i s t r y  S: I h y s i o l o - y  ( h c i  . y r j  
1st. class i n  3 i o c h e n i s t r y  ( 3 r d .  year7 
2nd . c l a s s  i n  I h y s i o l o g y  i n c l u d i n g  E x h i b i t i o r ,  

2nd. c l a s s  i n  3 a t h o l o g y ,  3 rd .  clzss i n  
i n  ?nys io logy  (3rd. yezr) . 
Kicrob io logy  (4th. y e a r )  . 

-0 

F i n a l  E x m i n a t i o n :  
1st. class i n  Surge ry ,  i n c l u d i n g  E x h i b i t i o n .  
3rd.  class i n  b o t h  Kedicine, O b s t e t r i c s  

and Gynaecology. 

Position i n  class o f  180 at F i n a l  Exvnina t iors  2:od. 

G W J A T E L ) :  Bache lo r  o f  X e d i c i n e ,  Bache lo r  o f  Surgery 
Qrl.B., 13.S.) 7962. 

13. 30STTIOKS S I X 3  G U D U A ' 2 i O X :  

1963: J u n i o r  a e s i d e n t  X e d i c a l  O f f i c e r ,  P r i n c e  Eenqy's 
S o s p i t a l ,  Melbourne, with t e r a s  i n  X e h i  c i n e ,  
S u r g e r y ,  C a s u a l i t y  and h a e s t h e t i c 3 .  

3 -0.0 3 0 TO - -  .- - .. . . - . . . . 
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1964: Sen io r  Resident Kediczl  Ol'ficcr, Yrince i lenry ' s  
E o s p i t a l  w i th  tcrins as i i o z p i t a l  r?,Lmitting 
O f f i c e r ,  Orthopaedic Surge ry ,  GynaecoloEy 
and E a r ,  Xooe and Throat Diseases .  

1965: Demonstrator Department of Anatomy, Monash 
Unive r v i t y  . 

1966-1968: L e c t u r e r ,  Department o f  Anztomy, Uonash 
Univers i ty  . 
C l i n i c z l  Assistant, Endocrine C l i n i c ,  Boyd. 
ii'ornen's Hosp i t a l ,  Nelbourne. 
Sen io r  Lec tu re r ,  Department of Anatomy, Uonash 
Univers i ty .  

1968: 

1966: 

1967: 

Passed Primary Barn ina t ion  f o r  Royal A u s t r a h s i a n  
College of Surgeons. 
Holder of i t a t i ona l  Hea l th  and Medical ResesLrch 

Council  Grant f o r  i n v e s t i g a t i o n  i n t o  t h e  
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  treatroent.  

1968: Thesis f o r  3 o c t o r  o f  Medicine ready f o r  
submission. 

1968: Recip ien t  o f  g r a n t  f rom Rural C r e d i t s  Fund 05 
3. YUBLICBTIOKS: A u s t r a l i a  . 

1. The fine s t r u c t u r e  d t h e  t e s t i c u l a r  i n t e r s t i t i d  
c e l l s  i n  men of  norma androgenic  s tz tus .  
2. Z e l l f o r s c h . ,  8 0 2  594, 1967. 

Endocrine and h i s t o l o g i c a l  s t u d i e s  du r ing  L u z r i  
p i t u i t a r y  znd chor ion ic  gonadotrophin t r e z t m n t  
of ol igospermia.  K i t h  E.?. T a f t .  Med. J. kust., 
Vol. 11 f o r  1967, p. 513. Proc.  Aust. Endocrine 
Soc ie ty ,  1967 . 

3 . ,  Changes i n  t h e  f i n e  s t r u c t u r e  of the i n t e r s t i t i a l  
t c e l l s  o f  t h e  n u m  t e s t i s  a f t e r  t r e z t n e n t  with 
hum= p i t u i t r r y  and c h o r i o n i c  gonadotrophin.  
2. Z e l l f o r s c h . ,  a, 344, 1967. 

men t r e a t e d  w i t h  humn p i t u i t a r y  a i d  chor ion ic  
gonadotro2hin.  With 3 . 2 .  T a f t ,  J.3. Q r o m ,  
J . Y .  Evuls, and B. Hudson. J. Endocr.: 40; 

2. 

4 . Endocrine and h i s t o l o g i c a l  s t u d i e s  on o l i g o s p e r z i c  

107, 1968. 

5. The f i n e  s t r u c t u r e  o f  t h e  human t e s t i s  in hypo- 
gonzdotrophic  hypogonzdism. Proc. A u s t .  Conf .  
on E l e c t r o n  Microscopy, p.  53, 1968. 
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15. 

3 
d. 

Ultrastructurzl  s t u d i e s  on t h e  humm S e r t o l i  c e l l  . 
J .  h a t .  (Lond.), x: ( I n  Y r e s s ) ,  1968. Proc .  
Anatonical Soc ie ty  o f  Aust. 2nd New Zealand. 1.567. 

U l t r z s t r u c t u r a l  f e z 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 .  J .  Ana';. (Lond.), =: ( I n  P r e s s ) ,  
1968. 
Zealand . 1967 . ?roc.  Anztomical S o c i e t y  of  Aust and New 

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 .  Z x p e r i e n t i a  - 24: 587, l'j6a. 

The c l i n i c a l  uses  o f  human gonadotrophins.  With 
H.3. T a l t ,  P.D. Adey, J.E. Brown, J.9. Evans, and 
B. Budson. Aust. Ann. Ned. ( I n  Press), 7968. 

The f i n e  s t r u c t u r e  of  t h e  immature hman tes t i s  i n  hypo- 

?In P r e s s ) ,  1968. 

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  inmature 
ra t .  
J .  h a t .  (In P r e s s ) ,  
A u s t r a l i a  a d  New Zealand (1968). 

onadotroohic hypogonadism. Virchow's. Arcnives 

S t u d i e s  on the au to rad iog ragh ic  l o c a l i s a t i o n  of I 125 
With H.G. Burger,  K.J.  Catt, and G.C. Smith. 

Proc.  Anatomical Soc ie ty  of  

!?ne h m z n  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 .  
a t  2nd. Conf. of  Xew Zealand S o c i e t y  f o r  E l e c t r o n  
Xicroscopy, Dunedin, 1967 . 

Demonstration 

Autoradiographic  S t u d i e s  on t h e  l o c a l i s a t i o n  o f  I 125 
l a b e l l e d  hum= l u t e i n i z i n g  and human growth hormone 
i n  i m a t u r e  rrale rets. 
and G.C. Smith. 

The conversion o f  c h o l e s t e r o l  t o  Androgens by Rat 
T e s t e s ;  
s e n i n i f e r o u s  t u b u l e s .  
Submitted t o  Zndocrinology. 

With K . J .  Catt, H.G. Burger, 
Submitted t o  J .  Endocrinol.  

Compzrison o f  i n t e r s t i t i a l  c e l l s  and 
With D. I r b y  and P.F. X a l l .  

E i s t o c h e n i c z l  demonst ra t ion  of r j  3)3 Hydroxy-steroid 
dehydrogenase a c t i v i t y  i n  t h e  developing rat t e s t i s ,  
w i t h  3.W. Lording, 
S o c i e t y  i n  Eed. J. Australia, I n  P r e s s .  

Proc  . of  A u s t r a l i z n  Endocrine 
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Sn the presence af imunorcact ive grorith hornone in a 
bronchogenic czc inoaa .  'r'i'itfi 3.P. Cmeron,  H.G Burgero 
X, 5 ,  Catt and 5 . 3 .  3cst. Aust, h. Ked. (In Press). 
U l t r a s - t r u c t u r a l  fea tur i s  of intunan sgemiogenesia  . 
(In press), 
U l t r a s t r u c t u r d  f a a t u r e s  of h u m n  spezniogenesis. Proc. of 
P n s t o n i c d  Society of Aust. and Bew Zezlzad. J. h a t .  (Lond.) 

I n t e r s t i t i a  cell3 i n  the developing ra t  testis. 
Del?. Lording. Proc. of Anatosicd. Society of Aust. and New 
Zedand.  3 .  h a t .  (Loud.) Abst. (In IDress). 
Thesis: "Studies o n  the structure end function of the hmm 
test i srt .  Submittea f o r  Doctorate i n  Medicine at Gonash U~versity, 
Clayton, Victoria, hastrdia. 

2. Zellforsch. 

Abst. (In 2 x 3 s )  0 

Ydith 

CURRENT APPOINTMENT: Senior Fellow In  Medicine,  Universi ty  of Washington 
School of Medicine,  effect ive 9/18/69, 
Fellows hip awardee .> (MH International Postdoctoral  


