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1 I. OBJECTIVES 

r-. 

\ 
4 I - 

m e  object ives  s t a t ed  i n  t h i s  proposal w i l l  not be changed from 

those s t a t ed  i n  the  current  yea r ' s  research objec t ives .  

1) 

i n  t h e  development of t he  germinal epithelium and t o  r e l a t e  the extent 

of t he  defect  t o  dosage and t imes; 2 )  t o  f ind  t h e  minimal dosage t h a t  

w i l l  a f f e c t  t h e  germinal epithelium; 

recovery from any given dosage; 

t h a t  leads t o  permanent damage of spermatogenic c e l l s ;  

t he  simultaneous e f f e c t s  cjf any dosage upon Leydig c e l l  cytology; 

6) 

a l t e r a t i o n  upon other parameters such  as  t he  excret ion of t o t a l  

gonadotropic normones, f o l l i c l e - s t i m u l a t i n g  hormone (FSH) , i n t e r s t i t i a l  

These a re :  

t o  determine the  exact nature of t h e  cy to logica l  defec t  produced 

3 )  t o  determine t h e  time of 

4)  t o  determine the minimal dosage 

5 )  t o  determine 

t o  determine the  influence of any given radiation-produced t e s t i c u l a r  

ce l l - s t imula t ing  hoymone ( ICSH) ,  estrogens and androgenic hormones; 

and 
t 

7) t o  determine the  influence of any given radiation-produced 

t e s t i c u l a r  a l t e r a t i o n  upon plasma FSH, ICSH and t e s tos t e rone .  

f i n a l  object ive i s  a complete s t a t i s t i c a l  examination of a l l  

Our 

parameters and t h e i r  i n t e r a c t i o n s .  

The following cha r t s  s imi l a r  t o  those submitted l a s t  yea r ,  w i l l  

demonstrate data  co l lec ted  during t h e  cur ren t  year ( Charts A ,  B E C ) 

and data  t o  be co l lec ted  during the  coming year ( Charts B E C ).  

A.  BIOPSY TI!ES FOLLOWDiG IRRADIATION 
B.  PARAMETERS NEASURED AI!D RESPOXSE PJCORDED DURING RECOVERY 
C. PARAlJlETERS IGASURED AID RESPONSE RECORDED DURING DEPLETION 
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111. RESULTS 
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A. HISTOLOGICAL 

We have observed an increase i n  the  number of Leydig c e l l s  

following i r r a d i a t i o n  w i t h  600r using t h e  Leydig c e l l / S e r t o l i  c e l l  

r a t i o  method ( Hel le r ,  L a l l i ,  Pearson and Leach, 1971 ). The da ta  

suggest t h i s  r ise begins approximately 90-95 days pos t - i r r ad ia t ion .  

Thus f a r ,  f i v e  subjects  show an increase i n  Leydig c e l l  numbers and 

one subject shows a s l i g h t  decrease; however, h i s  l a t e r  biopsies  

must s t i l l  be quant i ta ted 

Although a t o t a l  of 15 subjec ts  have received 600r of i r r a d i a t i o n  

only 1 2  have s u f f i c i e n t  biopsies  taken a f t e r  90 days t o  a sce r t a in  i f  a n  

increase has taken place.  Of these  the re  i s  only one sgbject  t h a t  has 

bcez fcllowsd f o r  a loiig, enciigh “L~ne t o  begin to show a recovery i n  

Leydig c e l l  numbers - t h i s  being roughly 1,900 days. 

S e r t o l i  c e l l  r a t i o s  a r e  shown i n  the  following: 

H i s  Leydig c e l l /  
, 

Control 

26 days 

92 days 

232 days 

295 days 

1022 day: 

1120 days 

1253 days 

1722 days 

1904 days 

Subject #199 
LC/SC Ratios 

Right Testis Left  Testis 

.45 .47 

.44 - 

.53 - 
- .52 

.63 - 

.55 - 
- .75 

.49 - 
- .88 

- .61 



The number of men t h a t  w i l l  be avai lab le  a f t e r  t h i s  amount of 

time has elapsed can only be postulated.  

who have received 600r are ac t ive ly  paz t i c ipa t ing  i n  t h e  i r r a d i a t i o n  

program and f i v e  have biopsies a f t e r  700 days pos t - i r rad ia t ion .  

A t  t h i s  t ime seven subjec ts  

We s h a l l  continue t o  follow these  subjec ts  f o r  as long as 

poss ib le  af ter  i r r ad ia t ion .  

levels. 

Hopefully, u n t i l  they again reach cont ro l  

If indeed, we do f ind  t h a t  t he re  i s  a s i g n i f i c a n t  r ise  i n  

Leydig ce l l s  i n  t he  population of subjec ts  who have received 600r, 

we sha l l  then begin quant i ta t ion  of biopsies  from subjec ts  who have 

received lower doses of i r r a d i a t i o n .  Should increases  i n  Leydig cel ls  

be found a t  these  doses then we s h a l l  determine if these  increases  

correspond with those a t  600r. 

1) are t h e  increases  a t  these  lower doses, i f  they do occur,  a s  

Questions w e  s h a l l  be answering a r e :  -- 
- I  ._ 

s t a t i s t i c a l l y  s ign i f i can t  as those a t  600r, i . e . ,  are the  increases  

as great ,  2) are t h e  i n t e r v a l s  of time t o  no t i ce  an increase and t o  

no t i ce  recovery the  same, 3 )  i n  t h e r e  possibly a dose-reepons? 

r e l a t i o n s h i p  involved? 

Quant i ta t ion of t h e  germinal epi thel ium has proceeded by 

accumulating more da t a  f o r  adequate s t a t i s t i c a l  analysie .  nlo rrnewTt 

f ind ings  can be reported although i n i t i a l  f i nd ings  are  being 

f u r t h e r  subs tan t ia ted .  Examples of r e s u l t s  a t  d i f f e r e n t  dose l e v e l s  

by tubule  counts ( Rowley and Hel le r ,  1971  ) are as  follcws: 

3 0 0  I 3 2 5  



B R L Z P Sa Sb sc Sd 
Sperrnat ocyt e s -Spermatids Ad AP 

LSpermat ogoniaJ 

0.93 0.80 0.49 0.42 0.76 0 . 1 1  2.56 1 .56  3.09 2.67 2.45 ? u n t  r 01 

2 5r  - 
6hrs 0.68 0.63 0.25 0.09 0.45 0.01 2.87 1.78 2.62 1.13 1.54 

24days 

40days 

20lday s 

420days 

0.74 0.64 0.29 0.05 0.14 0.02 2.85 2.65 2.00 0.27 0.35 

0.28 0.23 0.03 0.02 0.04 0 

0.36 0.28 0.07 0.03 0.04 0 

0.20 

0.31 

0.30 

0.21 

1.16 

0.41 

0.96 0.88 0.30 0.45 0.25 0.25 3.31 0.99 2.45 3.49 

Control 

lOOr - 
24hr s 

0.71 0.53 0:28 0.24 0.43 0.06 1.99 1.43 1.29 1.29 1.00 . 
0.62 0.44 0.14 0.14 0.33 0.02 1.32 ..0.72 0.79 0.71 0.74 

14days 0.59 0.06 0.003 0 0.009 0 1.05 0.55 0.59 0.73 0.49 

,S.Sday E 0.20 0.08 0.04 0.02 0 0 0.27 0.81 1 .06  0.75 0.73 
' . I  I - 2  -- 

43days 0.27 0.12 0.02 0103 0.04 0 0.20 0.17 0.32 

112day s 0.06 0.02 0 * o  0 0 0.03 0.02 0.06 

2lOdays 0.06 0 .06  0.005 0 0 0 0.06 0.03 0.02 

Cont r ol 0.56 0.44 0.29 0.33 0.61 0.01 2.60 1.58 2.20 1.83 1.60 

600r 

22hrs 0.47 0.24 0.07 0.07 0.74 0.04 2.90 1.88 2.24 2.22 1.68 

14days 0.28 0.23 0.004 0 0 .01  0 1.39 0.44 0.99 0.71 0.72 

29days 0.21 0.14 0 .01  0 0 0 0 .01  1.34 2.37 

84days 0.01  0.002 0 0 0 0 0 0 0 0 0 

15ldays 0.002 0 0 0 0 0 0 0 0 0 0 

2 52days 0.006 0 0 0 0 0 0 0 0 0 0 

1,'clays 0.003 0 . 0 1  0.02 0 .005  0 0 0.05 0.04 0 .01  

477days 0 .001  0 0 0.006 0 0 0.01 0 0 0 0 



9 We have been e x a n i n i q  and chara te r iz ing  t h e  u l t r a s t r u c t u r a l  

features of k y d i g  c e l l s  i n  cont ro l  biopsies  befcre  ca re fu l ly  

examining those a f t e r  i r r ad ia t ion .  

examination ind ica tes  Leydig c e l l s  a r e  a f fec ted  by i r r a d i a t i o n  

within two days. 

continue t o  s t u d y  the  morphological changes of t he  Leydig c e l l s  

Preliminzry u l t r a s t r u c t u r a l  

With the  a id  of the  e lec t ron  nicrcscope we s h a l l  

. -  
. \. 
: I -- 

which cannot be seen with the  l i g h t  microscope f o l l a h g  i r r a d i a t i o n .  

Again we a r e  attempting t o  answer questicns concerning dose-response 

r e l a t ionsh ips  of :he morphological e f f e c t s  of X-ray i r r a d i a t i o n  on 

t h e  Leydig c e l l .  

U l t r a s t ruc tu ra l  examination of t h e  germinal epithelium has 

revealed many morphological changes, some of which we have not seen 

i n  e i t h e r  normal or  otherwise a l t e r e d  t e s t i s .  

days a f t e r  i r r a d i a t i o n  &t 6COr, we have found nscrcphages t r a v e l i n g  

through the  basal  lamina i n t o  t h e  tubules .  We S ~ l i e v e  they pick u.p 

Fcr example, a t  24 

damaged c e l l u l a r  mater ia l  and then move i n t o  t h e  lumen. The S e r t o l i  

cells ,  however, a l s o  a c t  a s  d i sposa ls  f o r  damaged t i s s u e  re leas ing  

acid phosphatase i n t o  t h e  c e l l  t o  break it up an2 then ac t ing  a’s a 

t r anspor t ing  medium f o r  t h e  broken-up c e l l s  t o  pass through i n t o  t h e  

. .  lumen. 

Although much progress has been made we have r e a l l y  only 

scratched the  surface.  

t h e  wealth of information ava i lab le  i n  each bicgsy, much of t h e  

ma te r i a l  has not yet  been examined. 

Because of t h e  number of biopsies  taken and 

-- 
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? B. HOmOF-!AL 

Plasma tes tos te rone  i s  being measured by t h e  method of 

Murphy ( 1970 ). 

plasma with d i e t h y l  e t h e r ,  i s o l a t i o n  of t e s tos t e rope  wich the  use of 

a column of Sephadex LH-20, and quant i ta t ion  by competitive pro te in  

binding using L. P. P. and charcoal uptake. 

This method cons i s t s  of ex t r ac t ion  of s t e r o i d s  from 

Although there  a re  many methods cur ren t ly  ava i lab le  i n  t h e  

l i t e r a t u r e ,  t h e  above nethod Seems m.ost s u i t a b l e  due t o  i t s  r e l a t i v e  

speed and s implici ty .  

extensive solvent preparation and multi-stage i s o l a t i o n  s teps  ( of ten  

both th in- layer  and paper chrornstography ). 

The other  methods a r e  character ized by t h e  

The normal male cont ro l  value obtained i n  t h i s  labcra tc ry  ( 36 

plasma samples ) is 515 - 164 (S.D.) ng/100ml with a rar.ce cf 212 - 
825 ng/l5Oml. 3 e L i ~ 1 5 ~ 2 r y  date? frnn two suhjects at G O S r  acd two 

subjec ts  a t  200r ind ica te  no s t a t i s t i c a l  change i n  p l a s rz  tes tos te rone  

following i r r a d i a t i o n .  More plasma samples w i l l  have t o  Is assayed a t  

a l l  dose l e v e l s  so t h a t  a va l id  conclusion may be reached as t o  t h e  

+ 
_ _  

\ 

- ; 

e f f e c t  of i r r a d i a t i o n  on plasma tes tos te rone .  

c o l l e c t  samples from those subjects  who remain on t h e  i r r s d i a t i o n  

program and assay them along with t h e  samples we have already co l lec ted .  

The methods t h a t  we use f o r  t h e  radioinmunoassay of plasma FSH 

We s h a l l  ccntinue t o  

and I C S H  a r e  modifications of methods by W e l l ,  -- e t  a l .  ( 1907 ), and 

Midgley ( 1966 ). We use t h e  NIH standard LER 907. The nethod 

involves iod ina t ing  2pg of highly pu r i f i ed  HLH ( or  lpg of FSH w i t h  

2mc of 1311 by the  modified method of Greenwood, Hunter and Glover 



( 1963 ). 

1311 by passing t h e  sample through a G-75 Sephadex column. 

t r a i l i n g  edge of the e a r l i e s t  peak i s  used i n  t h e  assay.  

s p e c i f i c  a c t i v i t y  ranges from 200 t o  600pc per pg. 

The iodinated hormone i s  separated from the  inorganic 

The 

The 

The buffer  system and assay procedure d i f f e r  from t h a t  of Ode11 

i n  incubation and concentration of r a b b i t  serum. 

buf fe r ,  EDTA, plasma and antibody, we incubate f o r  orfe day, add 

iodinated hormone and fu r the r  incubate fe r  four  days. 

t h i s  &cause t h e ' s e n s i t i v i t y  of t h e  assay i s  increased by t h e  c rea t ion  

of a non-equilibrating syitem. 

is 9.04 2 2.65 (S.D.) ug LER 907/100ml, RIA with a Tange of 4.74 t o  

15.25 pg LER 907/100ml. 

a d u l t  males ) i s  34.4 - 8.55 (S.D.) 1-13 LER 907/1OSnl with a r a y e  cf 

22.0 t o  45.4 pg LEX 907]100rnl. 

After  adding the  

We p re fe r  

The plasma ICSH con t ro l  value ( 50 men ) 

The plasma FSH con t ro l  value ( 34 normal 
+ 

- 

Measuring plasma FSH has confirmed those r e s u l t s  we have found 

i n  the urine.  Namely, no change a t  8 r ;  a s l i g h t  increase  a t  20r; 

and h ighly  s i g n i f i c a n t  increases  were seen a t  78 - 6@Dr. Meas!ring 

plasma ICSH by radioimmunoassay has produced con t r a s t ing  r e s u l t s  t o  

those  which we found i n  the  ur ine .  Only two doses ( 8r  and 20r ) 

revealed no change while a t  t h e  higher  doses t h e r e  were d e f i n i t e  

i nc reases  i n  plasma ICSH e spec ia l ly  a t  600r. 

One man has had mos? of t h e  co l l ec t ed  samples conpleted ( o the r  

samples are run randomly t o  i n s u r e  our double bl ind system ). H i s  

values  are shown a s  an example of t h e  d a t a  being co l l ec t ed .  
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@ pLASNA ICSY P X D  FSH DETEX!4iIED BY 2~ .DIOI I2X:OASSAY.  SPEW COUI!TS ARE 
GIVEN FOR APPROXIIJATE PWSKA COLLECTi0I.J DATES FCR EFERENCE . 

I 

1 Collect ion i Date 10  O m 1  
ICSH PgLER 907/ i FSH pgLER 997/ 

I l O O m l  
! 

1 1-20-68 11.4 

1 2-3-68 1 2-17-68 

1 5-5-68 

1 5-12-68 

7.0 

7.0 

9.5 

0.7 
i 
i 

8.9 

9.0 

I 10-8-68 i 
i i 

! 11-14-68 

23.7 

31.2 

33.8 

25.0 

33.3 

32.3 

30.3 

’ 11-28-68 0 %  
. 12-20-68 

: 1-8-69 

I 1-10-69 
8 

i 
W 
c 
0 

W 
W 

- 
L 

I 

1-22-69 

2- 18- 69 

4-25-69 

5-12-69 

5-29-69 

6-30-69 

8-5-69 

8-22-69 

9-29-69 

10-28-69 

11- 2 9- 6 9 

12- 29-69 
1-7  n- -7F 

10.2 

18.6 

21.7 

18.7 

16.3 

16.3 

11.4 

9.9 

16.9 

13.0 

14.7 

9.7 

21.6 

14.5 

18.0 

10.6 

? “ . E  

45.8 

95.0 

101.3 

112.3 

81.3 

106.3 

86.3 

91.3 

86.3 

92.5 

80.0 

76.9 

110.0 

115.0 

75.3 

79.4 
inr :  7 

I 
Col lect ion S . F .  Count 

Date 1 I M/cc 

1- 16- 68 ‘ 157 

1-30-68 I 126 

2-13-68 ‘ 258 

4- 23- 68 1 213 

5-14-68 I 160 

10-7-08 ’ i 236 

11-4-68 ! 125 ____-_-_---------------- 
I ______________-_--_-----  

11- 25- 68 

12-16-68 

1-10-69 

1-24-69 

1- 3 1-69 

2-7-69 

2-28-69 

5- 16- 69 

5-23-69 

6-20-69 

7-24-69 

8- 21- 69 

9-18-69 

10-9-69 

1 87 
i 

94 

! 27 

10 I 

I . 1 .5  
i 
i 
j 
j 
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I 
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11- 2 6- 69 

12-  29-69 

1 - 1  0-70 

0.3 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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We shall continue t o  c o l l e c t  plasna samples on a l l  i r r ad ia t ed  

subjects  who a re  current ly  on the program. 

assayed for both plasma FSH 2nd ICSH along with the  250 p lus  samples 

that have been col lected from i r r ad ia t ed  subjects  but  have not been 

assayed. These data  w i l l  then be grccped according t o  X-ray dosage 

and s t a t i s t i c a l l y  evaluated t o  determine the  dose-respmse re la t ionship .  

Concerning urinary hormones ( FSH, ICSH ) w e  a r e  s t i l l  i n  the  

These samples w i l l  be 

process of re-analyzing the  vast  amount of da ta  we have accumulated. 

Each assey i s  being carefu l ly  evaluated both personally and with the  

a i d  of a computer. 

of the  time involved i n  evaluating each response that: has been 

obtained i n  a l l  subjects  who have received i r r a d i a t i o n .  

ca re fu l  ana lys i s  has been completed it will be inspected f u r t h e r  and 

the  same questions applied a s  Sefcre,  i s  the re  a dose-response, e t c .  

This ana lys i s  w i l l  continue for.  some t i n e  because 

After t h i s  

C. SElilINAL FLUID 

Sperm counts and sperm morphological exmina t i cn  will, 

continue t o  be done on a weekly basis .  

be done on a dose i r r a d i a t e d  bas is  t o  determine a posEib7e dose- 

Analysis cf sperm ccunt w i l l  

response e f f e c t  and length and degree of e f f e c t  f o r  each dose. 

D . C~OMOSO!4AL AHALY SI S 

During t h e  pas t  two months, D r .  J. G .  Srewen of Oak Ridge 

National Laboratories has been co l l ec t ing  t e s t i c u l a r  t i s s u e  f o r  

3 0 0  I 3 3 2  



i) 
chromosomal ana lys i s .  

t i s s u e  from a l l  biopsies done on subject: wh3 have received t e s t i c u l a r  

\?e s h a l l  continue t o  su;;ply D r .  Erewen with 
-_ 

X-ray. 
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(abstract  ) . 
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-33- 

D I D  
Urolm3y Digest, 9 : 62, 1970 (zbstract)  . 

Hel l e r ,  C. G . ,  1-3rce, H. C. and P,c,.!ley, 1.1. J. : Tce effect oE testkstercne 
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seninifercus ep i the l iun  of the human t e x i s  err,pl@ylng t h e  S e r t o l i  
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Mavis J .  R w l c y  

Born : . .  - 
. . .  

n - 
Educaticri - 
1961 

1952 

1963-66 

Iionors : 

Car l  Raymnd Gray Scholarship ; Union P a c i f i c  Railroad Schclarshi?  ; 
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1961-62 

1963- 
presen t  F a c i f i c  I~o r thvez t  Research Foundaticn, Seattle. . 

C l i n i c a l  Histclogy , The EwediEh Hocpital  ]\Indica1 Center ,  
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S e a t t l e ,  FashinGgtcn 

S e a t t l e ,  WashiqVcori 

Personal P:!>lications : 

Heller, C. G . ,  Roscoe, R. T .  and Rotiley, 14. J .  : Hormonal altera 'cicnz 
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more test-j.culzr b iops ies  Vpci-i sperm c 3 u n t ,  
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Action of- r ad ia t ion  u?on human q ) e ~ m a t o g e n e s i s ,  Proc.  
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e p i t h p l i m  by x - i r r zd ia t ion :  a s t u d y  of t h e  t iming of 
o p e r x t c g e n e s i s ,  Clin. Res. ,  - 15:127, 1567 ( a b s t r a c t ) .  

Factors  a f f e c t i r g  
t e s t i c u k r  func t ion  i n  narc. 11. I n t e r n a t i o n a l  Pharr~,acolog-ical 
Cong-ess , Pkrriiscolo3y of Rep-oduct ion, Vcl. 2, pp. 61- 73,  
Pergazm Press, E. Diczlalusy (cd.. ) , 1968. 

R o w l e y ,  X. J . ,  Te~ITi i~x i ,  F. FtiId 1-kller, C. G . :  
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of gr?.ded doses of ion tz ing  rsd-iction on t e s t i c u l a r  cytolo,-y 2nd 
Spcriz ccjunt i n  nzn, Rad. Res., - 35:493, 1968 ( a b s t r a c t ) .  

- 25:313, 1566 (absCract). 
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. *  __- 10L:347, 1969. 
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and t e o t i c u l a r  cytology i n  normal r x n ,  J. Clin.  E ~ d o .  E I . ;e~ab. ,  
29:C38, 1969. 
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Heller, C. G . ,  IJellcr, G.  V. and Rowlay, 11. J. : Human spermztogenesis: 
an e s t i n a t e  of t h e  du ra t i cn  of each c e l l  a s soc ia t ion  ar.d of each 
ce l l  t y?e ,  I11 I n t e r n a t i o n a l  Congress pf Endocrinolow , Exceypta 
lbedicc.. Foundaticn, I n t e r n a t i o n a l  Congress Se r i e s ,  €rogrese ia 
Endocrindcgy , pp. 1012, 1563. 
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of fcgz types of humzn spexxitqcmia, 2. f u r  ZellfcS=s.chung, E: 
139-157, 1971. 

Rowley, E. J .  and Eel ler ,  C. G. : Qm.nti'cati.cn of t h e  ce l l s  of t he  
serninlfcxus epitkel3.cn of t h e  hiinan t e s t i s  employing t h e  Sertoli 
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192, 1971. 
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phencz;enon i n  t>e t r e a t % e r i t  of- male i i i fc r t  i l i ' i y  , accepted f GI' 
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Ccrn: . r') - , Id;?I!O 

NaCionality : 

Educat  i m  : 

1951 
1963 

B. S. - l3io'loyy, George Fox College, I.!ewberg, Cregon 
14. S .  - Zoolcgy-cytolcsy, Crregon S t a t e  U n i v e r z i t y  , Corva l l i s ,  

Honors : 

National Science Fotindaticn Graduate Felled, 

Exper i e n  c" : 

" 

1964-66 

Coffcy, R. G., Xorse, 13. and Newhu~gh, R. W.: Tie s.yntl-.eEis of n a c l e i c  
ac id  c c n s t i t c e n t s  i n  t h e  e a r l y  chick en'uryo, BiochirJ.. et Bic?hyz.  
Acta, - 1 1 4 : 5 4 7 ,  1966. 

Morse, H. C . ,  H a r r i s ,  P. cnd Dornfeld, E.  : --- Paci fas taccs  LeniuEcSlus : 
fine s t r u c t u r e  of ar throbranch c!Fth refererice co a c t i v e  i a n  L ? K C ~ . E ,  

Heller, C.  G . ,  : ' r s e ,  H. C. and Rc:.:I.ey, 14. J .  : Tine e f f e c t  cf t e c t o s -  
t e rcne  on t h e  n o m a 1  t e s t i s .  P r e s e n t e d  t o  tihe 52nd 2rinual l+?e t i rg  
of Tne E n S x r i r . e  Soc ie ty ,  S t .  Lcuis,  J.io., June 10-12,  1970. Praceedicg: 
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David R.  Leach 

Educaticn : -- 
1967 

. 

I- 

Heller, C. G-. and Leach, 3. R.  : QEantificatiGn of Leydig c e l l s  an5 
measurezcnt of Lcydi g-cel l  s i z e  f ollc;!ing adi5intntl-zt icn of h x . a  
choricnic gcns.dotrcphin t o  ncznal  ncn, J.  Xeprcd. Fe r t .  , - 2s:ias-i92, i m .  

Leach, D. E. aiid Hel le r ,  C. G .  : Effec t  of cyproterone a c e t a t e  ca- 
t e s t i c u h r  his tolcgy,  s p r n  count,  and levels of u r i n a r y  and plcsr;a 
gonadozrcpins arid testosterone i n  t h e  ns-.;lrnal human male, P r e ~ e r ~ t e 5  
t o  t h e  53rd 7ii:nuaI. II;?eting of The Endocrine Society,  San F r a n z i ~ c s  
Calif-o-cnia, June 24-26, 1371, Fvoceedings of The Endccrine S o c i e t y ,  
#206, p .  11-145. 
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Jo Lyiin Ki l le r  

Eorri : 
I .  

- .  

i- . 
1 

. i  

Nat i c n a 1% t y : 

Educat icn : 

1971 

Horrors : 

PRIVACY ACT MATERIAL REMOVED 

B.A. - Chemistry & B.A. - Biolcgy, P z c i f i c  Lutheran 
Univer:ity, Tacoma., Vashington 

Expertcrce : . 
August 1571 Research Technician, D i v i ~ i o n  of Repmdzctive Physiclcrr.:2 - -  
t o  present  . P a c i f i c  I\’or’ih~t.si: Research Foundazicn, Sea’itle , 

tla s 11 i ng t on 
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Edccat isn:  

Experience : 

1946-48 

1948-51 ‘i’ec17nicien t o  Archie R .  T w t t i r i ,  Ph. D. , U n i v e r s i t y  cf 

1951-62 Technician f ciY %par t sen t  of J’d?~tomy, Universi ty  cf 

1364- 
present 

physicians I!zdical La’uorztory , Technician, Port land 
Oregcn I 

Orescn Kedical Sckaol, P z r t l a c d ,  Cregm 

Oregrjn 1:ediczl Schcol, PGrtl.ar,(!, Cregoii. 
Reseal-ch fissis;zzt:, n i v i c i c n  of Rcproductivs 

Phyr io lcgy  , P a c i f i c  I!srtl;:-:cst Research Foilndatisr, 
Seatth, !,:achington. 

Perssna l  Puhlicatic7s : - 

Ro.e>ley, i.;. J .  , Teskioa, F. and Hellel-, C.  G .  : Duraticn of ti-zr,s>’c 
of s p r m t z z m  thy-cugh t h e  h u m n  r z l e  6uc tu la r  system, F w t i l .  & 
S t e r i l . ,  - 21:335-395, 1970. 

Rowley, I-!. J., ‘i‘c?shiAm, F. ai:d Hel l e r ,  C .  G .  : Duration of t r a n s i t :  
of spsrr..atDzca t ! r o u g h  t h e  human na lc  c iuc tu l a r  s y s t m ,  U r ~ l q y  
D i g e s t ,  9 : 62, 1970 (abstract). 
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, Idaho 

E d u c a t i m :  

1365 B. S. Chemistry,  Univers i ty  of \dashin9'cca, S e a t t l e ,  

1365-67 Graduate Siicdy; 3rovn University,  Providence, Rhocle 
Vas h ing t  on 

Is land 

Honcns : 

1Jationnl Ler i t  Comekdhtion 

1968- 
pres en t 

. 
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Educal ion  : 

155 8- 62 
1953- 65 

1965- 67 

B.A. Xatj-onal Taivan U l i v e r s i t y ,  T e i p e i ,  Taiwan 
3. S. Chernistxy, University of S o u t h  Carolina,  

1955 
( s u n m r  ) 

1965-66 

... 

19€6-67 

1367- 68 

R e r e r x h  Ass i s t an t ,  D z p m t n e s t  
of- South Czmlina ,  Cclcn3ia , 

T e a c h b q  AssisTznt , Depar3mX 

Personal Publiczticns: 
d 

Hel l e r ,  C. G.: ikrse,  H. C., Su, 14. and I?or::ley, 1.1. J.: 
FSH, I C 3 ,  z?6 endogenoils t e s t c s t e rone  during t e s t i c u l c  
s u p p e s s i m  'sy exogenous t e s los t e rcne  i n  ncic.:.al nen, 
of the  \:orkshfi? Cenfereixe on t h e  Hunnan Tesr is  : Pcsitai;o, I z z l y ,  
Apr i l  23-25, 1970, i n  Advances i n  Experir .enta1 ;,:sdicine ET 3iolc.Z;?, 
Vol. 10 ,  "%?e I:K?.an Tes t i s " ,  E u g e ~ i s  RosenLerg and C .  A .  Pauicen 
(eds .  ) >  P1c::m Tublishing Ccr-porc'cion, * .  l;e;.i York, 1970, pp.  2 4 5 - 2 5 9 .  

The r o l e  ~f 

Proceedings 

3 0 O l 3 b 0  



YoshikD Osbo-ne 

Born : , Japan 

l\ratiorial.ity : 

- 
1 

E d u c a t i o n :  

High Schor~l  - }!iranuna School) Yckchma, Jspan 
Graduated, 1949. 

Experience: 



PRIVACY ACT MATERIAL REMOVED 

Glenn ?i. V!arrier, 1.:. D. 

Edccatjor,: 

1948 

Experience : 

1949 

1950 
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1953- 56 

1956- 59 
195 9- GO 

1969-63 

1363-65 

1966- 
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' -  1966 
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A. OTHER RESEARCH SUPPOiiT 

The Ford Foundation: T'Hornonal and chemical agents a s  contra- 

cep t ives  i n  men - An inves t iga t ion  of t h e i r  e f fec t iveness  and mechanism 

of act  ion". 

Grant period : 

Grant award: $357,370.00 

August 1, 1968 th ru '  Ju ly  31, 1972 

National I n s t i t u t e  of Child Health & Human Development: 

"Human tes t is :  study of Leydig and S e r t o l i  c e l l  cycles".  

Grant period: 

Grant award : $28,883.00 

Februdry 1, 1972 t h r u '  January 31, 1974 

B. TRAVEL 

It has been our t.=r++ann fcr It?. Heller t o  90 t o  t h e  Oregon tr,------. 
S t a t e  Peni ten t ia ry  a t  l e a s t  twice a month, usual ly  spending two working 

* 
days each time. 

or more usua l ly  by a i rp l ane ,  rent ing a car i n  Portland o r  Salem. 

plane t r anspor t a t ion  i s  used, t h e  cos t  pe r  t r i p  i s  more expensive? 

Transportation t o  Salem may be b>7 own car ( 1 2 C / m i l e  ) 

If 

We are request ing t r a v e l  funds f o r  two meetings: The Society fol? 

t h e  Study of Reproduction and the 1973 Endocrine Society Meeting. 

consider  t hese  t o  k t h e  nost  important annual meetings i n  our f i e l d  

We 

occurr ing during t h i s  gran t  year .  
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VI. FACILITIES 

The Oregon Sta te  Peni ten t ia ry  a t  Salem, Oregon, is our source 

of normal subjec ts  who a re  wi l l i ng  t o  have repeated observations 

made on samples of seminal f l u i d ,  u r ine  and t e s t i c u l a r  t issue,  t;ho 

a r e  wil l ing t o  take  experimental drugs and who a r e  ava i lab le  f o r  such 

observations over a period of years.  

has been establ ished between OUP group and t h e  adminis t ra t ive 

Since 1957 exce l len t  rapport  

o f f i c e r s ,  the  medical s t a f f  and the  hosp i t a l  5 t a f f .  Salem, though 

221 miles d i s t a n t  from S e a t t l e ,  i s  r ead i ly  reached by plane, t r a i n  

or automobile, so t h a t  t h e  inves t iga to r s  can conduct the  experiments 

personal ly ,  spending E i x  t o  e igh t  days per  month a t  the  pr ison.  

A t  t h e  Oregon S ta t e  Peni ten t ia ry  h o s p i t a l  we have ava i labre  a 

conpletely equipped modem operating room, t h e  h o s p i t a l  beds 0 2  

need biopsy p a t i e n t s  a r e  a l l  hospi ta l ized  f o r  24 hours o r  mcre ) 

and a complete s t a f f  of inmate nurses ,  o r d e r l i e s ,  s u r g i c a l  a s s i s t a n t s ,  

e t c .  I n  addi t ion ,  a well-equipped rou t ine  labora tory  i s  ava i l ab le  

f o r  performing rout ine  ur ina lyses  and hematological s tud ie s  and l i v e r  

func t ions  tes ts ,  such as cephalin f loccu la t ion ,  BSP, thymol t u r b i d i t y ,  

0 

transaminase, blood sugar ,  ur inary PABA, e t c .  These tests a r e  used 

t o  pro tec t  t he  subjec ts  f r o n  any untoward or unant ic ipated t o x i c  

r e a c t i c n  from any of t h e  medications adminiEtered. 

F a c i l i t i e s  ava i lab le  a t  t h e  P a c i f i c  hTo-2thwest Research Foundsticn 

i n  S e a t t l e :  The Reproductive Physiology Divis ion has l a b o r a t c r i e s  i n  

a former nu r ses r  dormitory, comprising a t o t a l  of 3,294 square f e e t .  
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These include : 

(b)  a l i g h t  microscopy room; 

adjoining dark roon f o r  developing photomicrographs a d  radioautopaphy;  

(d) small animal room; 

( f )  s t e ro id  analysis  laboratcry;  (9) l a r g e r  genera l  labcratory used 

for gonadc t r~p in  m a l y s i s ,  r a t  autopsy and genera l  chemical ana lys i s ;  

(h) small of f i ce ;  (i) laboratory f o r  f rozen sec t ion ing  and u l t r a -  

s t r u c t u r a l  technique work; ( j  ) a completely equipped photographic 

(a )  a completely equipped h i s t o l o g i c a l  laboratcry ; 

(c )  an e l ec t ron  microscope roo3 with 

( e )  room f o r  radioimmunoassay procedures; 

dark room containing, i n  p a r t ,  a 45H Bessler Manual Nodel enlarGer, 

Schneider Conponon lenses,. 1620 A loadmaster p r i n t  washer; A-25 

Arkay e l e c t r i c  p r i n t  dryer ;  and a macro photography un i t  t h a t  can 

be at tached t o  t h e  Eessler Enlarger. 

Hajor permment equipment ava i l ab le  includes the  following : 

! h o  Zeiss Model WL binccular research microscopes: two Zeiss Fhoto- 

microscopes ,equipped t o  allow us t o  use phase c o n t r a s t ,  dark3ield,  

b r i g h t f i e l d ,  and polar ized i l lumina t ion .  

scope with accessories  and a Wild 1\14 stereo-microscope Model 1250 

a?e a l s o  ava i lab le .  We a l s o  have a Norelco Closed C i r c u i t  Television 

4 

A Zeiss Model GL micro- 

a 

Camera and Receiver f o r  use with or,e of our microscopes. This 

instrument f a c i l i t a t e s  teaching , and also speeds scanning of t i s s u e  

sec t ions .  

Other equipment includes a complete micro-technique set-up 

including an American Optical  Uodel 820 microtome, p a r a f f i n  embedding 

oven, e t c . ;  a Mett ler  a n a l y t i c a l  balance, I-iarvard t r i p  double-bean 
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balances, and Roller-Smith Torsion balances for  bicassay pLir,OSeS; 

Spinco Duostat and Durrurn e l ec t rophore t i c  c e l l ;  Spincraf t  zuzma?ic 

speed f i l t e r s ;  In t e rna t iona l  cen t r i fuges  and a Corning pH a e t e r ;  

Kahn-type autonst:ic shaker, Burrell wris t -ac t ion  automatic shaker, 

Beckman Made1 3 spec t rqh&cmeter ,  Labine incubator,  R G ~ O V Z ~ C T ,  water 

baths ,  hot p l a t e s ;  dnying oven, S i l son  volumetric f r a c t i o n a t o r ,  

Brinkram equipment. f o r  th in- layer  chromatography, aut onat ic  p ipe t t e  

washer and continuous flow ex t r ac t ion  apparatus for s t e ro id  Seter-  

minations ; r e f r ige ra t ion  and . f reezing f a c i l i t i e s  f o r  s t c r ing  u 5 n e  

and seminal f l u i d  specimehs; biopsy racks and an autoclave fcr t h e i r  

s t e r i l i z a t i o n ;  two Monroe ca l cu la to r s ,  a typewri ter  and niscellafieous 

o ther  small equipnent. 

We a l s o  have an R.C.A. e l ec t ron  microscope ENU 3 B ,  i n s x v e i ,  

and an Automatic Reicher't Ultramicrotome GILRI 2. A Packard 

Instrument Company Mdal  7201 Radiochrcnatogram Scanning Syszen 

complete with Gutomt ic  l o c a l i z a t i o n  of r a d i o a c t i v i t y  on pager s t r i p  

chromatograms o r  t h i n  layer  p l a t e s  i s  a l s o  ava i l ab le .  

The Foundation provides f o r  our j o i n t  use with other  i n v e s t i g a t w s  

a Barnstead s t i l l  snd a Eeckman Model L-2 Ult racent r i fuge ,  a V i r - T i s  

t i s s u e  homogenizer and a d d i t i o n a l  paper chromatography apparatus ,  a 

Blackstone U l t r a s m i c  c l eane r ,  an I n t e r n a t i o n a l  Equipment Ccnsany 

Cryostat ( Model C T I  ) and a Packard Tri-Carb Liquid Sciri t i1lati .cn 

Spectrometer. 
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V I I .  ITEXIZED 3UIXET 

BUDGET OUTLINE 

A. 

B. 

C. 

D. 

E. 

F. 

SALARIES 

Per E onne 1 
Professional Collaborator 

EQIlIPIEIU'T 

SUPPLIES 
* 

TiZAVEL 

MISCELLANEOUS 

PE I?I'i%:*! T I  ARY 

$ 52,308. 
1,250. $ 53,558. 

. -0- 

COSTS 

' TOTAL D P Z C T  

G .  III\?)IRECT COSTS 

6,139. 

3,500. 

2,762. 

10,149. 

COSTS 

22,702. 

GPJhrD TOTAL $ 98,792. i I T I 

5- 
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PRIVACY ACT MATERIAL REMOVED 

C. SUPPLIES 

One diamond kni fe  
For El4 including t i s sue  preparat ion 

Histological  preparat ion - l i g h t  
E photographic nuppliei  

microscope 

Rad i oinmun oa s I ay 

FSH & ICSH immunoassay $100/12 saniples 

$50 /n~n th  t o  Tunor I n s t i t u t e  Division 

fo r  botn FSH and ICSH 

of Iu'uclear lledicine 

Oregon S t a t e  Peni tep t ia ry  

Twice per  month - 2 days each time 
Carl G .  Heller, M.D., P1i.D. 

/ t r i p  

Annual Keeting of The Endocrine So=. 

One person 

Society f o r  t h e  Study of Reproduction 

2,400. 

600. 

1,080. 

$ -0- 

$ 550. 

1,000. 

500. 

$ 6,130. 

600. 

One person 590. 



- -  

v r j  

E. MISCELLkNEOUS 

Freight charges for  tranEporting ur ine ,  
blood, and seminal f l u i d  from Salem, 
and r e tu rn  of empty r e e f e r s  250. 

500. 

Service contracts  1 , 0 1 2 .  

. -- 
I -  -::, 

.... 

Ccmmunicat ion s 
Publicat ions,  r e p r i n t s ,  l an t e rn  s l i d e s ,  j ournals , books 1,000. 

F . PENITENT1W.Y COSTS 
Yearly meritorious pay ($IOO/year) 1 ,900.  
Monthly pay ($15/month) 3,420. 
Biopsy payment ($35/biopsy) 2,660. 
2 inmate te$hnicians ($90/month) 2,160. 

G .  INDOiECT COSTS 

TOTAL DIRECT COSTS 

43.4% Salar ie  E awl Wages, current  
TTprovisionalTl r a t e ,  DXEW agreem.ent 
for research grants  dated 10-29-71 22,702. 

t 

GS.KD TOTAL 
i 

$ 2,762. 
* --- I a. 
-IC- 

$ 10,140. 

$ 76,050. 

22 732. 

$ 58 .792 .  

. 
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A. REGULATIONS GOVD.I!U\!G RESEARCH INVOLVING HWAM SU3JECTS 

See at tached forn l e t t e r  from D. T. Chalkley, Ph.D. 

L!e agree t o  the  genera l  provis ions as provided: :'Equal 

(p .  57) 

3. 

Employreni: Opportunity" c lause  (HEM-3.86) - Revised December , 1968 , 
Clause 6. "Patent Rights" ( Ju ly  1967) Clause 20. 

3 0 0 1 3 7 1  



DEPARTMENT OF HEALTH. EDUCATION. A N D  WELFARE 

N A T I O N A L  I N S T I T U T E S  OF H E A L T H  
PUGLIC H w L T n  SEMVICE 

William B. Hutchinson, 14. D. 
President and Director 
Pacific Eorthvest Research Foundation 
1102 Colurcbia Street 
Seat t 1 e, Washing t on 9 8 1 0 4 

Dear Dr. Hutchinson: 

In association with its responsibilities regarding the review end acceptence 
of assurailces on the use of human subjects, this offic-e periodically issues 
a cumulative list of institutions which have filed acceptable general essurances., 

Since many institutiofis are involved in cooperative activities, the enclosed 
copy of the "Forty-third Cundgtive List. . ." will facilitate determining 
i f  coopersting institutions have filed acceptable general assurances and 
have comiiittees with whick you czn work. 

We are also using this letter to advise you of the current status of your 
own institution. Our records icdicate that: 

Your revised assurance of compliance with De?zr:rr.ent of Eeslzh , 
Education, 2nd Veifzre policy has  been accepted and you heve 
been so notified. 

c 
Your revised zssurance of compliance with D'ilV policy has been d received and is under review. 

0 
0 

Your corrmittce structure only has been submitted. 

YOU have not subxitted a substantive response to previous 
memoranda requesting compliance with D E W  policy. 

4 

The code designations ( 2 ) - ( 9 )  innediately preceding the institution's n m e  
indicate your assurance status as of February 11, 1972. 
discrepancy between your understznding of your status and the code listing, 
please let us know. 

The DIE\,? policy permits us to interpret assurances of compliance with the 
older Public Health Service policy as temporarily mecting the Departmental 
requirenents. However, institutions not in compliance with DIE\? policy as 
of July 1, 1972, vi11 be deleted from the cumulative list. 

If you note any 

the Director 
Division of Researc!i Grat?t s 

P- 
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