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I. OBJECTIVES 

The ob jec t ives  s t a t e d  i n  t h i s  proposa l  w i l l  not  be changed from 

those  s t a t e d  i n  t h e  cu r ren t  y e a r ' s  r e s e a r c h  o b j e c t i v e s .  

1) 

i n  the  development of t h e  germinal  ep i the l ium and t o  r e l a t e  t h e  ex ten t  

of t h e  de fec t  t o  dosage and t imes ;  2 )  t o  f i n d  t h e  minimal dosage t h a t  

w i l l  a f f e c t  t h e  germinal 'epi thel ium; 

recovery from any given dosage; 

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

t h e  simultaneous e f f e c t s  of any dosage upon Leydig c e l l  cytology; 

6 )  t o  determine the  inf luence  of any given radiat ion-produced t e s t i c u l a r  

a l t e r a t i o n  upon o t h e r  parameters  such a s  t h e  exc re t ion  of t o t a l  

gonadotropic  hormones , 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  

c e l l - s t i m u l a t i n g  hormone ( I C S H ) ,  e s t rogens  and androgenic  hormones; 

and 

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 t o s t e r o n e .  

f i n a l  o b j e c t i v e  i s  a complete s t a t i s t i c a l  examinat ion of a l l  

These a r e :  

t o  determine t h e  exac t  n a t u r e  of t he  c y t o l o g i c a l  de fec t  produced 

3)  t o  determine t h e  time of 

4)  t o  determine t h e  minimal dosage 

5 )  t o  determine 

7 )  t o  determine t h e  in f luence  of any g iven  rad ia t ion-produced  

a Our  

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

The fo l lowing  c h a r t s  s i m i l a r  t o  t h o s e  submit ted l a s t  y e a r ,  w i l l  

demonstrate  d a t a  c o l l e c t e d  du r ing  t h e  c u r r e n t  yea r  ( Charts  A ,  B E C ) 

and d a t a  t o  be c o l l e c t e d  du r ing  t h e  coming yea r  ( Charts  B & C ). 

11. CHARTS 

( See fo l lowing  seven pages ) 

A. BIOPSY TIMES FOLLWING IRRADIATION ( A l - A 5 )  
B.  
C .  

PARAMETERS E A S U R E D  AN! RESPONSE RECORDED DURING RECOVERY 
PARAMETERS IGASURED AND RESPONSE RECORDED DURII.!G DEPLETION 
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111. IRRADIATION SCEEDULE 

The i r r a d i a t i o n  schedule  t h a t  we have been fo l lowing  i s  a s  

fol lows : 

600r 6 s u b j e c t s  November 1 9  69 

20 O r  6 s u b j e c t s  May 1970 

75r 4 s u b j e c t s  November 19 70 

20r 4 s u b j e c t s ' .  May 1 9 7 1  

As of t h i s  da t e  ( Apr i l ,  1971 ) we have t h e  fo l lowing  ye t  

uncompleted : 

600r 0 s u b j e c t s  

200r 2 s u b j e c t s  

75r 2 s u b j e c t s  

20r 3 s u b j e c t s  
I 

The men a r e  p re sen t ly  being prepared f o r  i r r a d i a t i o n  and 

The should a31 be i r r a d i a t e d  by t h e  t ime t h i s  r e p o r t  i s  read .  

reason  t h e  doses were not g iven  exac t ly  i n  t h e  order  o r i g i n a l l y  

shown was because we wanted t o  be sure  t h a t  w e  chose the  correcJ,  

vo lunteers  f o r  each dose ( i . e . ,  t h e  ones with t h e  longes t  sen tence  

rece ived  600r;  t h e  ones wi th  t h e  s h o r t e s t  sen tence  r ece ived  2 0 r  ). 

This insu res  t h a t  we w i l l  be a b l e  t o  fo l low them through t o  recovery.  

IV. RESULTS 

A .  HISTQLOSICAL 

As r epor t ed  p rev ious ly  we have observed an i n c r e a s e  i n  t h e  

number of Leydig c e l l s  fo l lowing  i r r a d i a t i o n  wi th  600r us ing  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 ( H e l l e r ,  La l l i ,  Pearson and 
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Leach, 1971 ). 

suggest t h i s  r i s e  begins approximately 90-95 days p o s t - i r r a d i a t i o n .  

Thus f a r ,  fou r  sub jec t s  show an inc rease  i n  Leydig c e l l  numbers and 

one sub jec t  shows a s l i g h t  decrease ;  however, h i s  l a te r  b iops i e s  

must s t i l l  be q u a n t i t a t e d .  

Although t h e  r e s u l t s  a r e  pre l iminary ,  t h e  d a t a  

Although a t o t a l  of 14 s u b j e c t s  have received 600r of i r r a d i a t i o n  

only 1 1 h a v e  s u f f i c i e n t  b iops i e s  taken  a f t e r  90 days t o  a s c e r t a i n  if an 

inc rease  has  taken  p l ace .  

been followed fof  a long enough time t o  begin t o  show a recovery i n  

Leydig c e l l  numbers - t h i k  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  t h e  follc-;ling: 

Of t h e s e  t h e r e  i s  only one sub jec t  t h a t  has 

H i s  Leydig c e l l /  

Control  

26 days 

92 days 

232 days 

295 days 

1022 days 

1120 days 

1253 days 

1722 days 

1904 days 

The numb 

Right Testis 

.45 

.44 

.53 

Sub j e c t  #19 9 
-- LC/SC Ra t ios  

Lef t  T e s t i s  

.47 

.63 

.55 

- 
.49 

r of men t h a t  

.52 

- 
.75 

.88 

.61 

J i l l  be a v a i l a b l e  a f t e r  th i5  amount of 

time has e lapsed  can only be p o s t u l a t e d .  A t  t h i s  t ime e i g h t  s u b j e c t s  
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who have received 600r a r e  a c t i v e l y  p a r t i c i p a t i n g  i n  t h e  i r r a d i a t i o n  

program and t h r e e  have bicpsies a f t e r  700 days p o s t - i r r a d i a t i o n .  

We s h a l l  cont inue t o  follow t h e s e  subjects f o r  a s  long as 

poss ib l e  a f te r  i r r a d i a t i o n .  Hopefully, u n t i l  t hey  aga in  reach  c o n t r o l  

l e v e l s .  

If indeed, w e  do f i n d  t h a t  t h e r e  i s  a s i g n i f i c a n t  r i s e  i n  

Leydig c e l l s  i n  t h e  popula t ion  of s u b j e c t s  who have r ece ived  600r, 

w e  s h a l l  t hen  begin quar , t i?at ion of b i o p s i e s  from s u b j e c t s  who have 

rece ived  lower doses .of i r r a d i a t i o n .  

be found a t  t h e s e  doses t h e n  w e  s h a l l  determine if t h e s e  inc reases  

. 
Should i n c r e a s e s  i n  Leydig cel ls  

correspond with those  a t  600r. Questions we s h a l l  be answering a r e :  

1) a r e  t h e  inc reases  a t  t h e s e  lower doses ,  i f  they do occur ,  a s  

- -  s t a t i s t i c a l l y  s i g n i f i c a n t  ss those  a t  602r, i . e . ,  a r e  t h e  inc reases  

as g r e a t ,  2 )  a r e  t h e  i n t e r v a l s  of time t o  n o t i c e  an  inc rease  and t o  

n o t i c e  recovery t h e  same, 3 )  i s  t h e r e  poss ib ly  a dose-response 

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

Quant it a t  ion  of t h e  germinal  ep i the l ium has proceeded b y ,  

accumulating more d a t a  f o r  adequate s t a t i s t i c a l  a n a l y s i s .  No lTnewlT 

f i n d i n g s  can be r epor t ed  a l though i n i t i a l  f i n d i n g s  are being 

f u r t h e r  s u b s t a n t i a t e d .  Examples of resu l t s  a t  d i f f e r e n t  dose l e v e l s  

by t ubu le  counts  ( Rowley and H e l l e r ,  1971  ) a r e  as fo l lows :  
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Ad B R L z P Sa Sb sc Sd - c 
Sperrna t ogonia Spermatocyte c S pe r ma t i d  s 

Control 0.93 0.80 0.49 0.42 0.76 0 .11  2.56 1.56 3 . 0 9  2 67 2.45 

25r 

6hr E 0.68 0.63 0.25 0.09 0 . 4 5  0 .01  2.87 1 .78  2.62 1 .13  1 .54  

24days 0.74 0.64 0 .29  0.05 0.14 0.02 2.85 2.65 2.00 0 .27  0.35 

40days 0.28 0.23 0.03 0.02 0.04 0 0.20 0.30 1.16 

20ldays 0.36 0.28 0.07 0.03 0.04 0 0 . 3 1  0 .21  0.41 

420days 0.96 0.88 0.30 0 .45  0.25 0.25 3 .31  0.99 2.45 3.49 

Con tr o 1 0 .71  0.53 * 0.28 0 .24  0.43 0 .06  1 . 9 9  1 .43  1 .29  1 . 2 9  1 .00  

l O O r  - 
24hrs 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  

25days 0.20 0.08 0.04 0.02 0 0 0.27 0 .81  1 .06  0.75 0.73 

49days 0.27 0.12 0.02 ’ 0.03 0.04 0 0.20 0.17 0.32 

112days 0.06 0.02 o *  0 0 0 0.03 0.02 0.06 

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

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 . 7 1  0 .72  

29days 0 .21  0.14 0 . 0 1  0 0 0 0 . 0 1  1.34 2.37 

84days 0 . 0 1  0.002 0 0 0 0 0 0 0 0 0 

lS lday  s 0.002 0 0 0 0 0 0 0 0 0 0 

2 5 2days 0.006 0 0 0 0 0 0 0 0 0 0 

3 22day s 0.003 0 .01  0.02 0.005 0 0 0.05 0.04 0 .01  

4 7 7d a y s 0 .001  0 0 0.006 0 0 0 . 0 1  0 0 0 0 
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U l t r a s t r u c t u r a l  examination i n d i c a t e s  Leydig ce l l s  are a f f e c t e d  

by i r r a d i a t i o n  wi th in  two days.  

microscope we s h a l l  cont inue t o  s tudy t h e  morphological changes of tt&e 

Leydig ce l l s  which cannot be seen with t h e  l i g h t  microscope fo l l cwing  

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

dose-response r e l a t i o n s h i p s  of t h e  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 .  

a p o s s i b l e  change due t o * x - r a y . .  

With t h e  a i d  of t h e  e l e c t r o n  

Again we are a t tempt ing  t o  answer ques t ions  concern'ag 

See photo s e c t i o n  f o r  one example of 
.. 

U l t r a s t r u c t u r a l  examination of t h e  germina l  ep i the l ium has  

r evea led  many morphologic31 changes, some of which we have not  seen 'a 

e i ther  normal or otherwise a l t e r e d  t e s t i s .  For example, a t  24 days 

a f te r  i r r a d i a t i o n  a t  600r,  we have found macrophages t r a v e l i n g  throuzh 

t h e  b a s a l  lamina i n t o  t h e  t u b u l e s .  We b e l i e v e  t h e y  p i c k  up damaged 

c e l l u l a r  na te r ia l  and tQen move i n t o  t h e  lumen. 

however, a l s o  ac t  as d i s p o s a l s  fo r  damaged t issue r e l e a s i n g  a c i d  

The S e r t o l i  c e i l s ,  

phosphatase i n t o  t h e  c e l l  t o  break it up and t h e n  a c t i n g  as a 

t r a n s p o r t i n g  medium f o r  t h e  broken-up ce l l s  t o  pas s  through i n t o  the 

lumen ( see photo s e c t i o n  ). 

Although much p rogres s  has  been made we have r e a l l y  only 

sc ra t ched  t h e  su r face .  Because of t h e  number of b i o p s i e s  t aken  and 

t h e  weal th  of information a v a i l a b l e  i n  each b iopsy ,  much of t h e  

m a t e r i a l  has  no t  y e t  been examined. 

B. HORMONAL 

Plasma t e s t o s t e r o n e  i s  being measured by the method of 

Murphy ( 1970 ). This  method c o n s i s t s  of e x t r a c t i o n  of steroids frcrn 
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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 t o s t e r o n e  wi th  t h e  use of 

a column of Sephadex LH-20, and q u a n t i t a t i o n  by compet i t ive  p r o t e i n  

b inding  using L.P.P. and cha rcoa l  uptake.  

Although t h e r e  are many methods c u r r e n t l y  a v a i l a b l e  i n  t h e  

l i t e r a tu re ,  the  above method seems most 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 i m p l i c i t y .  

ex t ens ive  so lven t  p r e p a r a t i o n  and mul t i - s t age  i s o l a t i o n  s t e p s  ( o f t e n  

bo th  t h i n - l a y e r  and paper chronatography ). 

The o t h e r  methods a r e  c h a r a c t e r i z e d  by 
.. 

The normal male c o n t r o l  

value obtained i n  t h i s  l a b o r a t o r y  i s  212 -f 62 (S.D.) ng/100ml with a 

65% recovery.  

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

and ICSH are modi f ica t ions  of methods by Odel l  -- e t  a 1  ( 1967 ), and 

Midgley ( 1966 ). We use t h e  N I H  s tandard  LER 907. The method 

invo lves  i o d i n a t i n g  2 pg of h igh ly  p u r i f i e d  HLH ( o r  1 pg of FSH 

wi th  2 mc of 1131 by t h e  modified method of Greenwood, Hunter and 

Glover ( 1963 ).  The iod ina ted  hormone i s  sepa ra t ed  from t h e  

ino rgan ic  1131 by pass ing  t h e  sample through a G-75 Sephadex collunn. 

The t r a i l i n g  edge of t h e  ea r l i e s t  peak i s  used i n  t h e  a s say .  

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

The 

The b u f f e r  system and a s s a y  procedur'e d i f f e r .  from t h a t  of Ode l l  

i n  i ncuba t ion  and concen t r a t ion  of rabbit  serum. A f t e r  adding t h e  

b u f f e r ,  EDTA, plasma and an t ibody ,  we incuba te  f o r  1 day,  add i o d i n a t e d  

hormone and f u r t h e r  i ncuba te  f o r  4 days .  We p r e f e r  t h i s  because t h e  

s e n s i t i v i t y  of t h e  a s say  i s  inc reased  by t h e  c r e a t i o n  of a non- 

e q u i l i b r a t i n g  system. The plasma ICSH c o n t r o l  va lue  ( SO men ) i s  

4.34 2 1.27 (S.D.) (mlU/ml LER 907, RIA) w i th  a r ange  of 2.28 t o  7 . 3 3  m I U / m l .  

3 0 0  IO97 
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The plasma FSH c o n t r o l  va lue  ( 34 normal a d u l t  males ) i s  6.85 2 1 . 7 1  

(S.D.) ( m I U / m l  LER 907, RIA) with a range of 4.40 t o  9.08 m I U / m l .  

One man has had - a l l  of t h e  collected samples completed ( o t h e r  samples 

are run  randomly t o  i n s u r e  our  double b l i n d  system ). 

shown as an example of t h e  d a t a  being c o l l e c t e d .  

H i s  va lues  are 

. 

, 
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PLASMA ICSH AND FSH DETERMINED BY RADIOII4PlUNOASSAY. SPERM COUNTS HE 
GIVEN'POR APPROWKATE PLASMA COLLECTION DATES FOR REFERENCE. 

C o l l e c t  ion  
D a t e  

1-20-68 

2-3-68 

2-17- 68 

5-5-68 

5-12- 68 

10-8-68 

11- 14- 68 

12- 20- 68 

1- 8- 69 

1-10-69 

1-22- 69 

2- 18- 6 9 

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- 29-69 

12- 29- 69 

1-30-70 

ICSH ( m I U / r n l )  

5.50 

3.35 

3.38 

4.58 

4.20 

4.30 

4.35 

600r 

4.90 

8.92 I 

10.42 1 

9.00 

7.83 

7. a4 

5.50 

4.75 

8.13 

6.23 

7.07 

4.65 

10.38 

6.95 

8.65 

5.08 

9.80 

FSH ( m I u / m l )  

4.73 

6.23 

6.75 

5.00 

6.65 

6.45 

6.05 

9.15 

19.00 

20.25 

22.45 

16.25 

21.25 

17.25 

18.25 

17.40 

18.50 

16.00 

15.38 

22.00 

23.00 

15.05 

15.88 

21.25 

C o l l e c t i o n  
Date 

1- 16- 68 

1-30- 68 

2-13-68 

4- 23- 68 

5- 14- 68 

10-7-68 

11-4-68 
.------------ 

_------------ 

11-25- 68 

12-16-68 

1-10-69 

1- 24- 69 

1-31- 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 

11-26-69 

12- 29-69 

1-19-70 

S . F .  C o u n t  
M/cc 

15 7 

126 

258 

213 

160 

236 

87 

94 

27 

10 

1.5 

0.3 

4 ,  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



0--3u- I V  

7-20-70 

10- 20-70 

11- 20- 70 

1- 21- 7 1  

2-19-71 

3-20-71 

-3.03 

10.25 

10.18 

8.25 

6.50 

7.35 

I>. 3U  

17.50 

17 .00  

16.40 

15.50 

14.00 

-- 
7-10-70 

10-26- 70 

11- 20- 70 

2- 5- 7 1  

3-29-71 

4- 5- 71 

-- 
0 

0.1 

0.2 

4 

6 

0.3 

. .. . _- 

i 

. 

. 
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Concerning u r ina ry  hormones ( FSH, ICSH ) we a r e  now i n  t h e  

process  of re-analyzing t h e  v a s t  amount of d a t a  we have accumulated. 

Each assay i s  being c a r e f u l l y  eva lua ted  both pe r sona l ly  and wi th  t h e  

a i d  of a computer. 

of t h e  time involved i n  e v a l u a t i n g  each response t h a t  has  been obtained 

i n  all sub jec t s  who have rece ived  i r r a d i a t i c n .  

a n a l y s i s  has  been completed it w i l l  be inspec ted  f u r t h e r  and t h e  Same 

ques t ions  appl ied  a s  before  - i s  t h e r e  a dose response,  e tc .  

This a n a l y s i s  w i l l  a n t i n u e  f o r  some t i m e  because 

Af t e r  t h i s  c a r e f u l  

. 
C. SEMINAL FLUID 

Sperm counts and sperm morphological examination w i l l  cont inue 

t o  be done on a weekly b a s i s .  

on a dose i r r a d i a t e d  b a s i s  t o  determine a p o s s i b l e  dose response e f f e c t  

Analysis of sperm count will be done 

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

. 

31301 1 0 1  



C r y s t a l  of Reinke i n  Leydig c e l l  22  hours 
a f t e r  6r)Or. Surrounding membrane i s  
pointed out by arrows.  
c r y s t a l s  of Reinkc have not  been seen  
except  a f t e r  x-ray i r r a d i a t i o n .  

Membranes around 



Abnormal spermatid 22 hours after 60Cr. 
The acrosome (Ac) is pee l ing  off of sperm 
head i n s t e a d  of covering i t .  The head cf 

I Y  

sperm appears  trapped wi th in  cytoplasmic 
d r o p l e t  (Cy) i n s t e a d  of pushing i t s e l f  
o u t .  



20 

- .  

Y 
Particulate material (arrow) between 
basement membrane (BM) and seminiferous 
tubule ce l l s  22 hours after 600r. This is 
not found in normal testicular material. 



Disintegrating spermatqonCa (Gon) 22hr2 
after W3r. Kote release of acid  
phosphatase material ( a m )  inta gmiz 
f m  S e r t o l i  cell.Ser Cndlcates 
Sertoli ce l l  nucleuE and Wl indicates 
Msemnt membrane. 



2 2  

I-hcrophage e n t e r i n g  t h e  semini fe rous  
tubule  24 day5 a f t e r  600r. Macrophage 
material w i t h i n  t h e  t u b u l e  is i n d i c a t e d  
by black large arrows, material o u t s i d e  
tubu le  i s  i n d i c a t e d  by open arrows.Smal1 
black arrow i n d i c a t e s  i n t r a c e l l u l a r  
pathway used by macrophage when e n t e r i n g  
tubule. B14 i n d i c a t e s  basement memSrane. 
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Macrophages i n s i d e  t h e  semini fe rous  
t u b u l e s  have been found only a t  600r 
a f t e r  24 days so  d a r .  Macrophage 
w i t h i n  t u b u l e  (b l ack  arrow) and o u t s i d e  
of t u b u l e  (cpen a r rows)  a r e  d e f i n i t e l y  
s e p a r a t e d  by t h e  basement membrane (BM) 



- . - - .  - 
Semini fe rous  t u b u l e  24 days a f t e r  6r30r. 
Cells marked 11 i n d i c a t e  macrophages 
which have e n t e r e d  the t u b u l e  through t h e  
ba senent me,.nbrane (Dl:) area. Yzcroptiages 
o u t s i d e  cf t u b u l e  are i n d i c a t e d  by 
arrows. One ce l l ,  p o s s i b l y  a spermato- 
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VI - FINANCIAL INTEaCTIOIq  S 

A .  OTHER RESEARCH SUPPORT 

The Ford Foundation: "Hormonal and chemical agen t s  as 

c o n t r a c e p t i v e s  i m  men - An i n v e s t i g a t i o n  of t h e i r  e f f e c t i v e n e s s  and 

mechanism of act ion".  

Grant per iod:  

Grant award : $357,370.00 

August 1, 1968. through J u l y  31, 1971 

A s  of J u l y  31, 1971, t h i s  g r a n t  per iod  w i l l  be concluded. 

B. TRAVEL 

It has  been o u r  p a t t e r n  f o r  D r .  H e l l e r  t o  go t o  t h e  Oregcn 

S t a t e  P e n i t e n t i a r y  a t  l e a s t  twice  a month, u sua l ly  spending two working 

days each  time. Transpor t2 t ion  t o  Salem may be by own car ( l 2 @ / m i 1 2  ) 

o r  more u s u a l l y  by a i r p l a n e ,  r e n t i n g  a c a r  i n  Por t l and  o r  Salem. 

p l a n e  t r a n s p o r t a t i o n  i s  used,  t h e  c o s t  pe r  t r i p  i s  more expensive.  

I f  

We are r e q u e s t i n g  t r a v e l  funds f o r  two meet ings:  The Lauren t i an  . '  
Hormone Conference 3-1 Mt. Tremblant,  t o  which Dr. Heller has  been 

i n v i t e d ,  and t h e  1972 Endocrine Soc ie ty  meet ing t o  be he ld  i n  Washington, 

D.C. ( t o g e t h e r  with t h e  I V  I n t e r n a t i o n a l  Congress of Endocrinology ). 

We cons ide r  t h e s e  t o  be t h e  most important  annual  meet ings in our  f i e l d  

o c c u r r i n g  d u r i n g  t h i s  g r a n t  y e a r .  

C. STIPENDS FOR INKATE VOLUNTEERS AT THE OREGON STATE PEhTITEIITIARY 

We are r e q u e s t i n g  $270 pe r  i n d i v i d u a l  s u b j e c t  t o  pay f o r  

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

t h e  c o l l e c t i o n  of u r i n e  f o r  hormone s t u d i e s ,  t h e  c o l l e c t i o n  of weekly 

3 0 0  f I 3 4  



- 51- 

sanples  of seminal f l u i d  and f o r  vasec tonies .  

pa id  $10.00 per  month while on t h e  program. This i nc ludes ,  a t  times, 

many months of c o n t r o l  s t u d i e s .  They r e c e i v e  $10.00 f o r  each t e s t i c u l a r  

biopsy ( including c o n t r o l  ), and $150.00 bonus f o r  s a t i s f a c t o r y  

canple t ion  of t h e  program. A t  Christmas and on o t h e r  occasions t h e  

s u b j e c t s  who are cooperat ing w e l l  a r e  advanced money a g a i n s t  t h e i r  

a n t i c i p a t e d  bonus. 

I n c i d e n t a l  c o s t s  a t  t h e  p e n i t e n t i a r y  l abora to ry  a r e  a l s o  taken  from 

t h i s  fund. 

The vo lun tee r s  a r e  

Occasionally a d d i t i o n a l  ‘‘bonus” payments a r e  made. 

D. INDIRECT COST ALL~CATION RATE 

We propose t h a t  t h e  20% i n d i r e c t  c o s t  r a t e  be continued. 

Based on f i g u r e s  v e r i f i e d  by Benson & Nclaughlin,  Auditors  f o r  t h e  

P a c i f i c  Northwest Research Foundation, t h e  i n d i r e c t  cos t  r a t e  f o r  t h e  

f i s c a l  year  ending June 30; 1970 i s  23.6% of t o t a l  d i r e c t  c o s t s .  

Subs tan t i a t ing  d a t a  can b e  furn ished  i f  r equ i r ed .  

ra te  has  aga in  been used i n  t h i s  budget. 
Therefore t h e  20% 
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V I I .  FACILITIES A V A I L E L E  

A .  The Oregon S t a t e  P e n i t e n t i a r y  a t  Salem, Oregon, i s  our most 
unique and p r i zed  f a c i l i t y ,  f o r  only he re  can we f i n d  normal s u b j e c t s  
w'no a r e  w i l l i n g  t o  have repea ted  obse rva t ions  made on samples of seminal  
f l u i d ,  u r i n e  and t e s t i c u l a r  t i s s u e ,  who a r e  w i l l i n g  t o  t a k e  experimental  
drugs and who, of cour se ,  are  a v a i l a b l e  f o r  such o b s e r v a t i o r s  over  a 
pe r iod  of y e a r s .  
between our group and t h e  a d m i n i s t r a t i v e  o f f i c e r s ,  t h e  medical s t a f f  
and t h e  h o s p i t a l  s t a f f  
i s  r e a d i l y  reached by p l ane ,  t r a i n  or automobile ,  so  t h a t  t h e  
i n v e s t i g a t o r s  can and d o  conduct t h e  experiments  p e r s o n a l l y ,  spending 
6 - 8 days pe r  month a t  t h e  p r i s o n .  

Also a t  t h e  Oregon S t a t e  P e n i t e n t i a r y  h o s p i t a l  we have a v a i l a b l e  
a completely equipped modern o p e r a t i n g  roon ,  t h e  h o s p i t a l  b?ds we need 
( biopsy p a t i e n t s  ape a l l  h o s p i t z l i z e d  f c r  24 hours  o r  more ) and a 
complete s t a f f  of inmate n u r s e s ,  o r d e r l i e s ,  s u r g i c a l  a s s i s t z n t s ,  e t c .  
I n  a d d i r i o n ,  a wel l -equipped ' rout ine  l a b o r a t o r y  i s  a v a i l a b l e  for 
performing r o u t i n e  u r i n a l y s e s  and hemato logica l  s t u d i e s  and l i v e r  f u n c t i z n  
Les t s ,  such as cephal in  f l o c c u l a t i o n ,  B.S .P . ,  thymol t u r b i d i t y ,  t r ansan -  
i n a s e ,  blood s u g a r ,  u r ina ry  PABA, e t c .  These t e s t $  a r e  used t o  p r o t e c t  
t h e  s u b j e c t s  f r o 3  any untcvard or u n a z t i c i p a t e d  t o x i c  r e a c t i c n  from a?y  
cf t h e  medicat ions admin i s t e r&.  

Since 1957 e x c e l l e n t  r a p p o r t  has  been e s t a b l i s h e d  

Salem, though 221 mi les  d i s t a n t  f r o n  S e a t t l e ,  

i 

A .  D F a c i l i t i e s  a v a i l a b l e  a t  t h e  P a c i f i c  P!ortI-,?t.:est Research 
Foundetion i n  S e a t t l e :  
l a b o r a c c r i e s  i n  a former n u r s e s '  dormitory c c n p r i s i n g  a t o t a l  of 3,234 
square  f e e t .  These i n c l u a e  : ( a )  a completely equipped h i s t c l o g i c a l  
l a b o r a t c r y ;  (b)  a l i g h t  microscopy room; ( c )  an  e l e c t r o n  microscope 
room r i t h  a d j o i n i n g  dark room f o r  deve loping  photomicrographs and  r ad io -  
autogrzphy;  ( d )  Emall animal  roon;  ( e )  h y d r o l y s i s  and e x t r a c t i o n  rccn 
f o r  s t e r o i d s :  ( f )  s t e r o i d  a n a l y s i s  l a b o r a t o r y ;  (g) l a r g e r  g e n e r a l  
l a b o r a t o r y  used f o r  gcnadot ropin  a n a l y s i s ,  r a t  au topsy  and g e n e r a l  chemical  
a n a l y s i s ;  (h)  sma l l  o f f i c e ;  (i) cytochemical  l a b o r a t o r y  i c r  f r o z e n  
s e c t i c n i n g  and enzyme l o c a l i z a t i o n  ; ( j  ) a completely equipped photographic  
da rk  r c c n  c o n t a i n i n g ,  i n  p a r t ,  a 4SH Bess l e r  Manual Mcdel e n l a r g e r ,  
Schneider  Conponon l e n s e s ,  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  d r y e r ;  and a macro photography u n i t  t h a t  can be a t t a c h e d  
to t h e  Bess l e r  Enlarger .  A l l  t h e s e  a r e  f o r  our  e x c l u s i v e  use and do  n c t  
i nc lude  j o i n t  f a c i l i t i e s  of t h e  Foundation. 

Tk,e Eepraduct ive  Physiology Div t s i cn  has  

C .  Kajor permanent equipment a v a i l a b l e  i n c l u d e s  t h e  fo l lowing :  
' h o  Zeiss ;.lode1 W1 b inocu la r  r e s e a r c h  microsccpes ; two Zeis: Photomicro- 
scopes equipped t o  a l low u s  t o  use phase c o n t r a s t .  d a r k f i e l d ,  b r i g h t -  
f i e l d ,  and p o l a r i z e d  i l l u m i n a t i o n .  A Zeiss Model GL microscope wi th  
a c c e s s o r i e s  and a Wild 14-5 s te reomicroscope  Model 1250 are a l s o  a v a i l a b l e .  
Me also have a Norelco Closed C i r c u i t  T e l e v i s i o n  Camera and Receiver  f c r  
use wi th  one of our  microscopes.  This i n s t r u m e n t  f a c i l i t a t e s  t e a c h i n g ,  
and a l s o  speeds scanning of t i s s u e  s e c t i o n s .  . _  
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Other equipment inc ludes  a complete micro-technique se t -up  
inc luding  an A.O.  M d e l  820 microtor te ,  p a r a f f i n  embedding oven, e t c . ;  
a Voland a n a l y t i c  ba lance ,  Harvard t r i p  double-beam ba lance ,  t r i p l e -  
beam ba lances ,  and a Roller-Smith Torsion balance f o r  b ioassay  
purposes;  Spinco Duostat  and Durrun e l e c t r o p h o r e t i c  c e l l ;  S p i n c r a f t  
au tomat ic  speed f i l t e r ;  I n t e r n a t i o n a l  c e n t r i f u g e  and a Corning pH meter ;  
Kahn-type au tomat ic  shaker ,  B u r r e l l  w r i s t - a c t i o n  au tomat ic  shaker ,  Beckman 
Model B spec t rophotoneter ,  Labine incuba to r ,  Rotovapor, water ba ths ,  h o t  
p l a t e s ;  d ry ing  oven, Gilson volumetr ic  f r a c t i o n a t o r ,  Brinkmann equipment 
f o r  t h i n - l a y e r  chrcnatography, automatic  p i p e t t e  washer and cont inuous 
flow e x t r a c t i o n  appara tus  f o r  s t e r o i d  de t e rmina t ions ;  r e f r i g e r a t i o n  
f a c i l i t i e s  f o r  s t c r i n g  u r ine  and seminal  f l u i d  specimens; biopsy r acks  
and an au toc lave  f o r  t h e i r  s t e r i l i z a t i o n ;  two Monroe c a l c u l a t o r s ,  a 
typewr i t e r  and miscel laneous o t h e r  smal l  equipment. 

We a l s o  have an R.C.A. e l e c t r o n  microscope EMU 3 B ,  improved, 
and an Automatic Ze icher t  Ultramicrotome OI4.I 2.  A Packard Instrument  
Company Model 7201 Radiochrsnatograrn Scanning System complete wi th  
au tomat 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 paper  s t r i p  chromatograms 
or t h i n  l a y e r  p l a t e s  i s  a l s o  a v a i l a b l e .  

- 

D. The Foundation provides  f o r  our j o i n t  use wi th  o t h e r  
i n v e s t i g a t o r s  a Barnstead s t i l l  and a Eeckman Model L-2 U l t r a c e n t r i f u g e ,  
a V i r - T i s  t i s s u e  hcaogenizer and a d d i t i o n a l  paper  chrcnatography 
a p p a r a t u s ,  a Elacks'ione U l t r a s o n i c  c l e a e r ,  an I n t e r n a t i c n a l  Equipment 
Company Cryos ta t  and a Packard Tri-Carb Liquid S c i n t i l l a t i o n  Spectrometer . 
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I X .  MISCELLANEOUS 

A .  REGULATIONS GOVERUXG RESEFLYCH I1\VOLVING HUIJAIN SUSJECTS 

The r ev i sed  pol icy  of the P a c i f i c  Northwest Research 
4 

Foundation with regard  t o  r e sea rch  involv ing  human s u b j e c t s  was accepted 
. -- <.. 

by t h e  Department of Heal th ,  Education, and Welfare,  Nat iona l  I n s t i t u t e s  

of Heal th ,  i n  June of 1970. Copies of t h e  l e t t e r  of acceptance from 

t h e  I n s t i t u t i o n a l  Rela t ions  Sec t ion ,  Div is ion  of Research Grants and 

our  cu r ren t  Pol icy and Procedures of the P a c i f i c  Northwest Research 

.Foundation w i t h  regard  t o  i n v e s t i g a t i o n s  involv ing  human s u b j e c t s ,  are 

a t t a c h e d .  

B. We agree  t o  t h e  g e n e r a l  p rovis ions  as provided: :'Equal 

Employment Opportunity" c l ause  (HEM-386) - Revised Decerber , 1968, 

Clause 6.  : 'Patent Rights" ( Ju ly  1967)  Clause 20. 
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 

N A T I O N A L  I N S T I T U T E S  OF HEALTH 
BETWESDA. M A R Y L A N D  20014 

June  23,  1970 

_- 

W i l l i a m  B. Mutchinsop, 11. D. 
P r e s i d e n t  and D i r e c t o r  
P a c i f i c  Northwest Research Founda t ion  
1102 Columbla S t r e e t  
S e a t t l e ,  Washington ,98104 

Dear Dr. Hutchinson:  

._ - 

The revised a s s u r a n c e  d a t e d  Nay 28, 1970 submi t t ed  by t h e  P a c i f i c  
Northwest  Research Founda t ion  f o r  p r o t e c t i o n  of t h e  i n d i v i d u a l  a s  
a r e s e a r c h  s u b j e c t  i s  he reby  accep ted .  

We a p p r e c i a t e  y o u r , c o o p e r a t i o n  and t r u s t  you w i l l  c o n t i n u e  t o  keep 
us infcrmed of  any changes i n  p o l i c i e s ,  p r o c e d u r e s ,  o r  c o r n i t t e e  
compos i t ion  a s  t hey  occur .  

I 

S i n c e r e l y  y o u r s ,  

q. p . R o L  
R. C. Backus 

a .  

I n s t i t u t i o n a l  R e l a t i o n s  S e c t i o n  
D i v i s i o n  of Resea rch  G r a n t s  



. .  .. - .- 

May 27, 1970 

Omn tl. Scott  
Instit u t  i s n a l  Relations Sect ion 
Divisicn of Reseorch Gr3nts 
Departrzent of kalth, a i l c a t i o n ,  

and ~ 2 1 f a r e  
Ila t i o  na 1 I n  s t it u t  c s 
Bethe sda , Iisrylond 

jf IIealth 
20014 

Dear Hr. Scott :  

Enclosed is the revised Policy and Rxccdures  of the 

\,:e have changed 
. P z c i f i c  l is?ttxcst  Xcsexch  Fcunc?;tim w i t h  rcgard t o  

Invent igat icns  I i ~ v ~ I i ~ i : ~ ~  Ec7an Sz3jc-cts. 
t h e  nembership cf our I?aivir=u C o x i t t e e  t o  inclL5e cn 
z t torncy ,  a nurse cn2 a l s z a l  bzci;-;zsrr.zn. ( See 7.ttach- 
nent B ). Ve feel t pa t  SLY TC?V:',EiJS w i l l  br-nefit g r z a t l y  
from t h e  pa r t i c ipa t ion  of i rd iv idua l s  not  d i r e c t l y  involved 
with t h e  przctice of ncdic inc .  

t h i s  p r o b k n  over t he  lest eleven ycazs .  
experiences have been happy, f rcn every s t a d p o i n t ,  2nd we 
are hoping t3 c o n t i n u 2  in this climtr?.  

I ho?e that our revis icns  m e t  all the necessar-' 
requirexents a s  out l incd  i n p u r  l e t t e r  of Cecenber 10, 1969. 
Hoicever, i f  any a d d i t i m a l  c l a r i f i c a t i o n  is needed ,  please 
l e t  me knm. 

1 

Our i n s t i t u t i o n  has had csnsiderable  experieme with 
To 63te s u r  

6 

Sincere ly  yours, 

Willien B. gutchinson, M.D. 
President  and  Director 
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I 

Hezd of t h e  Eyertrmt of Patholsjry of The Exedish H x p i t s l  
I-lndical Cr-ntw, tkc DirectFr  of t k i c  Tcx r  I n s t i t u t e  of The 
Swedish l i x p i t ? l  i+dical  Center- t h c  ChzplaLn of Tie %axdish 
Kospital I,:ndicel CeRter an attorr:?y, a nationally respected 
business m n ,  2 Zegistered livrse znd the President of t h e  
Board of ' I2ustecs cf t h e  P a c i f i c  l k z * t k v e s t  Zesesrch Foundation. 

See Attachxnt  B - Fkxbcrship of t h e  Review C m m i t t c e  for 
Xnves t iga t ixs  Involv ing  fixan S u b j e c t s  of the  Pac i f ic  
Ibrthwcst Research Four,dGt ion  

3 0 0  I I Lt.2 
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I V .  I n i t i a l  Review 2 Cmnittce.  All applicaticns are cons idered  *_ - by the  l . x I i a L  i2zearch Emrd i n  the exact  fcra to be 
used i n  subniss i .cn to thz grantbag agency, 
all prspczals involving hunan subjects are s u i x i t t e d  t o  
t h e  Revie:.! Ccxdttec fcr Rezearch I i i v ~ l v i q  i h r a n  Subjects 
and the inwsti5;ators must; discuss  and be prepared t o  
defend i n  p e r a m  the foll0:qjng p o i n t s :  

Subsequen t ly ,  

1. A detai led discussion of the  possible  risks t o  the  
r i g h t s  atid weifare of hunm subjects, including t h e  
right of privccy end fr2edom frm undue htirrassment, 
and a d e s c z i p t i o n  of t i l ?  pmvie ions  rade t o  nininize 
thece risks. 1 .  

2. 
. 

3. 

I$ethD=is used*to acqu.ire l n f c r m d  cmacnt  , t ; i th  special  
emphasis cn t h c i r  a p p r o p r i a t e n e s s  t o  the individual 
study s i t  uet ion.  

The r e l a t i v e  risk3 involved as c s r p r e d  t o  the  probable 
benefits t o  t h s  eubject and to society, 

Menbeix? cd t h c  Ccrnittee vho are  i n  cny way directly 
involved ir, the \:ark c w x c c l  ky 3r.y p w j e c t  beit!? considercd 
will be cxcuscd during p s r t i n e n t  disccsr im* 

F m  eech a p p l i c c t i s n ,  th2 Cctlaittce v . 4 1 1  e i t h e r  ccr t i fy  t h t  
these p 2 i n t s  h&Vc >een p x 7 2 r l y  d z z l t  v i t h  and d c c l z r e  t h a t  
t he  p r o j t c t  ncy k s u h i t t t r i  t o  f k  B ~ C S C Y ,  0'2 s r c s t m n d  ts 
the Dixector that SubTiiisSiiil b2 dClc;ysd u n t i l  spec i f i c  
def ic iencies  ( q e l l c u  out i n  w r i t i n 7  ) are  e",ec,uately d e a l t  
with.  
t o  the  Dircctcr and the  i n v c s t i g s t o z ,  

The C o m i t t c e l s  f i n d i n g s  w i l l  be transaitted i n  w r i t i n 3  

V. C o n t i n u i m  fieview f;v e r ra i t t ce .  The ~ c v i r i i  Cmni t t ce  r ee t a*  

Inves t iga t c r s  i n  c h a q e  of Fra jec ts  

A I- -.- --- 
quarte:*Ly. 
availeble &t a l l  ticps, w i l l  he csiIV?>Pd by t h e  X x c t o r  fe r  
energent  problcms. 
involving h u m n  Eubjects  are required to s u % i t  status r e p s r t s  

I t o  the Czmittce,  at approp:>iate i n t e r v a l s .  Any unueua l  
circuastanccs os? proczasral changes w i l l  be rc-!pc-ted 
im,cdiatcly t o  th? CzxiFtteF Chai rxn .  
mintsin a prs j cc t  l q  s u z x r i z i n g  a l l  Cmi i i t t ee  ac t ions  
inc lud ing  d i s c u c s i c n s  011 these rcpcr ts .  
de l inquent ,  the  C h i m a n  will c s n t a c t  tI-12 i nves t i s a to r  t o  
a s c e r t a i n  t h e  s t a t u s  of tke study protocol. 
Cormittee i s  dicsa t i s f jkd  v i t h  t h e  ccc2uct of t h e  prg jec t  Dr 
w i t h  t h e  c o o ? m a t i o n  of t h e  FnvestigatDr, they s h a l l  reccmend 
t h a t  f i n a n c i a l  sL;pport of the projcct be wi thhe ld  i m e d i a t e l y  
u n t i l  t h e  def icicilcies i?re carrected. 

A l i i !  Cc:;=luctc.e, t h c  mxborsh ip  CE which i s  

The Chiraan will 

I f  a rcpDrt  is 

If a t  any time t h e  

http://subnissi.cn


I 
- 

-. 
If any investigator plans a change in study protocol, he 
w i l l  subait t h e  pmpcccd changes t9 the C m x i t t e e  for  t h e i r  
approval, befcre p a t t i n g  then into practice. 

V I .  Provisions - - to c- or2tcct .- t h o  hea l th  -- and safety of ~3 subjects .  
]my r e c e a r c h  csr,aucteTCZZiInvoi?llng FL. p3sei~le r i s k  to i ; u ~ m  
subjects will be d x ?  &t i r t s  Svcdish %spi ta l  Kedical Centcr 
where conplcte p a t i e n t  c n e  is avai lable  in a 500-bed 
f zc i l f ty .  Tie Pzcif ic Northo:est Research Foundat im is 
situated on t h e  canpus of The ErGedish IIsspital Jkdical Ccr.';~r. 

. 

1 
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I I ~ S T I ~ T X O N L L  ASSUN7I:CE ON RESEARCY 
SUBJECTS 

w i t h  
with 

INVOLVISG 

Foundation will comply The P a c i f i c  Horthvest Rezearch 
t h e  p r i n c i p l e s  of t h e  Publ ic  Eealth Service ps l l cy  
regard t o  research  i n v o l v h g  h u m n  sub jec t s  vinic:? 

r equ i r e s  a review independent 3f tkie investig-scor ~r 
directclr  t o  safeguard t h e  r i g h t s  and w l f s r e  cf those 
subjects. *It assures t h e  Publ ic  Eeal th  Sc-rvice t h a t  it 
w i l l  e s t a b l i s h  and n a i n t a i n  edv i s s ry  grsups  cc2,:pctent t o  
review research p l a h s  involving hunan subjscts,  p r i o r  t o  
t h e  i n i t i a t i o n  of t h i s  research, i n  order to i n s u r 3  
adequate saf eguarda. 
be carried c u t  in r c f l r ezce  t o  
of the i cd iv idua ls  involvc-d, 
t h e  nethcds used t o  o5 ta in  infzrzcd conzcnt , azd 
r i s k s  and pDtEntial  b e n e f i t s  of t h e  prspzse’d research.  

Croup reviews and dzc is ions  will 
(1) t h e  r igh t :  and {;elfare 

( 2 )  t h e  apprspr i s teness  of 
(3)  the  

The P a c i f i c  f!orth:.rist- ReseGrch FoundatiGn agrees  t o  a 
continuing e s c k n g e  of i n f s z a a t i z n  cnd advice Letween t h e  
review g r o u p  an5 I the inves t iSa t s2  ZI? direct??, p a r t i c u l a r l y  
t o  d e a l  with pzopcsed chenges i n  research desizn, and w i t h  
emrgent p o S l e ~  vhich m y  a l t e r  .the i n v e s t l c a t i c r , a l  
E i tua t ion  with recard t=, t h e  c r i t e r i a  c i t e d  absvs. 
P a c i f i c  Xorttf.est Fksearch Four.dzl’clsn w i l l  assur2 itself* 
t h a t  i t s  p= , l i c i e s  crd t he  advice of its review grzups a re  
f ol loxed,  It *(;ill a l z 3  prsvide whatever pmfessicnal 
a t t e n t i c n  or  f e c i l i t i e s  are m q u i r c d  t o  safeguard the  
rights and welfare of hunan subjects involved i n  research .  
Records of group review and decis ion  on t h e  use of humh 
Eubjects and of informed consent w i l l  be develcped and  
kept  by t h i s  i n s t i t u t i m .  

The 

\ 

William B. Hutchinscn, K.D. 
Pres ident  and Direc tor  
P a c i f i c  Korthwcst Xesearch 

Foundation 
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ATTACHMEI?T B 

OF Tt?: PSVIEI.1 CCI-SITTEE 
SUaftCTS OF T i i  PACIFIC 

Mr. C. Spencer Clerk 
Chairzan of t h e  BDard 
Cascade :.!atma1 Gas Csnpany , S e a t t l e ,  Washington 

Willim B. Hanlin, H.D. 
C e r t i f i e d  by the  Anericsn Board of k n a t m i c a l  and Clinical 

Pathology 
Head of t h e  Cepartnent rJf P z t h o l a y  
The Swedish Hospital  Hedical Center, S e a t t l e ,  \lashington 

Carl G. Ec l le r ,  1-i.D. ,Ph.D. 
Head of t h e  Divisicin of Reproductive Physiolew 
Pacific :brth:.;est &search F o u n l a t i m ,  S e a t t l e ,  Washingtcn 

Wi l l i sn  B. Ectchinzon, M.D., F.A.C. S. 
C e r t i f i z d  by t h e  Armican Eoard of Surgery 
President 2nd Dir-ectoz 
Pacific I!orthwssr Research’ Foundati.cn, Seattle , \,lashington 

Mise Olive Ihnc l s  , R. 1:. 
Head 1:uzse 

. The S w d i s h  Hospital  Xedical Center,  S e a t t l e ,  Nashington 

Carl D. F, Jensen, f.1.D. 
Certified by t h e  h e r i c a n  Board of Cphthalnology 
Chairnan, I-lgdical Xesearch IjDard 
P a c i f i c  North:.;cst Research Fcundation, S e a t t l e ,  Vashington 

4 

Reverend Richzrd E. Johnson, B.D. 
Profeszicr.al H s p i t a l  Chzplain 
The Swedish Hospi ta l  Iiedical Center, Seattle, Washington 

Allan t!. Lobb, I.S.D., F.A. C.S. 
Certified by t h e  b e r i c s n  BDard of Surgery 
Medical E i r e c t s r  
The Sxedish Bcspi ta l  l lediczl  Center,  S e a t t l e  Vashingtcn 

W. David C. Lycet te ,  L.L.D. 
Attorney a t  Law 
S e a t t l e ,  Washirqton 

http://Foundati.cn
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.-. ATTACR-ZI iT B (Continued) 

Vernon T. Pdley,  D.Sc. 
f Chairman, D q a r t n e n t  of Xicrobiolcgy 
P a c u  i c  Horthwes t Rc? search Foundat ion, Seattle ; Washington 

Orliss Ki lde rnu th ,  I4.D. A.B.R. (T) 
Certif ied A n E r i c a n  2mrd of b d i o l o y y  
D i r e c t o r ,  The Tmnor I n s t i t u t e  of ?“ne Swedish H o s p i t a l  Medical 

Center ,  S e a t t l e ,  Washingtcn 

This l i s t  may‘be s u 3 j e c t  t o  change p e r i o d i c a l l y  

I 

. . .  
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