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I .  TITLE OF PROJECT 
, -. Effect of Irradiation on Hur;lan Testis: Chanses  in SpermatoGenesis, Chrono- 

sdmal Morphology, Leydig Ceil  Function and Pituitary-Gonadal Interrelationshi7s 
as  a Function of Radiation Dose 

11. INSTITUTION SPONSOXNG IXGSTIGATiGX 

University df Washington School of Medicine, Depacment of Uedicine 

111. SCIENTIFIC BACKGROUND A N D  MOTIVATION FOR IN;ll'ATiOS G? STUDY 

There has  been no bas ic  change in this  a spec t  of cur project sizce w e  init iated 
our study in  1963.  Thus the material is not repeated herein. 

N. SCIENTITIC SCOPE OF PROPOSE3 RESZmCH 

A.  PrinciDal A i y s :  1) To re:ate radietion dosase  t o  c h a ~ g e s  i n  Gonadal iunction, 
2) t o  urilize the radiation gonadal chanGes as tke  means for studying anterior 
pituitary interrelationships, 3) t o  explore therapeutic azd  medical ?rorzc;ive 
meascires witn respect  t o  gonadal irraciation, 4) to explore OUT current concepts  
concerning radiation dosage expressed in  physical  terms and  their  relation t o  
biolosic effects. 

1. 3ssezrc?. Subjects: Our i r i t i a l  p-oposal w a s  reviewed by the Clinical  Investi-  
geticn Coxz i t r ee  ~i the University of V,'ashingtcr;. As mearioced previously, 
our -,ro;osal V J ~ S  considered t o  be appropriate with rzspect  io ::?e rishts of our 
research  s - ~ b j z c t s  aad to  our procedural derai ls .  
zeutro?. as?ee: a i  our project we resubxi t ted our pro?osal for review. 
of our i*:cr:< w ~ i s  s a s s e d  on favorably but contir,ger,t upon approval of the Univer- 
s i ty '  is I s c ~ o ~  Comnittee.  Subsequenriy w e  a2peared before this committee ar.d 
receiv& a;;prov.el contingent upon our cos ine t ry  da ta .  When rhe data a re  complete 
for 50;h :?,e 2 . 5  and 1 4 . 5  MeV er.ergy leve ls ,  w e  sha l l  present t h i s  material t o  
The isorc?e Coxziittee for advice ana  act ion.  
of o'ir stu:dy to be completed within two months. 

aeiore yoceedir ig  with the 
This phase 

The schecuie  ca l l s  for 1 ; ~ s  portion 

Since v:e >..eve evaluated sperm count data derived i ron  an  iziTia1 ccntrol perioc! 
and a;. 84-cay i.0 pocedure  period, we are  in a 2osition t o  2;oceed w ~ r h  our 
s x d i e s  of low dose x-ray exposure, i .  e. 7 . 5  and 3 r .  
of 27  r?.en we iizd that  in 5 a s isnif icant  (p = < O .  05) decrease  in sperin count 
will Le observed with the only kcown variable Seing tine or in orher words "no  
p roce5xe .  " Therefcre, af ter  sn.j  Given dose  of izad ia t ion  w e  s h l l  hzve to 
exceed t:-.a: irequsncy i f  we  a re  to  conclude tha t  spermatosenesis  h6s seen 
al ters2 E S  s. consequence oi the radiation ex7osure.  
resulrs ci SezinEl fluid comparison s t a t i s t i c s . )  

For example,  in a com?arison 

(See progress resci-7 for 

Evaluztion of GeminEl cell FLnction fol1owir.g irradiatioa wil l  be carr iec  OLC i n  
companior. fashion 5s  described 7reviously. 
neve serial tes t icular  biopsies ?erforr,ied, just  seminal fluid a d  'normcr-el s tudies;  --. 
w;hile the other grou? will have tes t icular  biopsies  performed a t  a?pro-,:-;;s:e 
intervals follcwing irradiation to  d s t e m i n e  r e l a ~ v e  sens i t iv i ty  of the ci2z:zzt 
g e m  ce l l s  to varioxs doses  of irracibtioa. 

?or exzrnple, one G ~ O L ?  will  7.;: 
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2 .  X-Rav D G S E U ~ :  We have essent ia l ly  cancelled our 2roposed s tudies  of 
This year we sha l l  COACentr6te O n  doses the higher dose ranges above 400 r. 

of 3 and 7 . 5  r .  

3. XeGtTO? ~ o s e q e :  As mentioned previously we wiil study 2 . 5  XeV neutrons 
initially. 
these ievels will be co;n?ared to  our x-ray data for the pur?Ose of Constnct ing 
our ~3:. vlhen w e  have established this  figure we shal i  ex3lore the 14.5 MeV 
zeutron exposure. Again low dosage wi l l  be Studied first  and w e  ConteEplate 
doses of circa 2 . 5 ,  5 and 10 rads. 

various rnethods for quantitatir.g spermatogenesis ( see  progress report). Our 
resul ts  indicate that the best  method so far is to  relare e a c h  germ cell ty?e to 
the 'I tubule" unit. The factor oi K has been determined for each  germ cei: :y;e. 
Unr'ortuxtely, the variance derived from the quantitation of tne type B spermato- 
Gonia, resting spermatocytes and the enii ie spermatid ser ies  is io0  high for 
+act ical  "scoring, I' at leas t  wi th  our present teckiques.  Therefore, we shall 
rely on the data from the type Ad, A p  spermatogonia, the Leptotene-Zygotecs 
s?ermatocytes and the Pachyiene spernatocytes  I' scores"  to indicate the ssec i f ic  
germ cell types immediately daxeced  by any given dose  of radiation. We ?!an ;a 
evaluate tke histologic chanses  BT: 400  and i 5  r in  This xanner .  Biopsy s?ecin;ens 
oktair,ed 3 ,  i s ,  33 and 4 3  cays  following irradiation w i l l  be studied. 

3emee;l u rxa ry  FSH ti%% and the decreasing sperm ccuz'i or decreasing 5.irz-1 
ce l l s .  I> general the gonadotiophn elevation lags  behind the  ?.istolosic chanzes  
z-.d t k s se  elevated levels r e x r n  io normal prisr t o  compie;e resroration of sperrr.ato- 
genes is .  IViTh our present dais w e  would have t o  conclude that there doesn '  t 
a??ear 13 5e a7.y s?ecii ic g e m  ce l l  type that  regulates the leve l  of FSH secretion. 
Further S t L z i e S  wi th  urinary FSX excrerion levels will  be carried out t o  strengthen 
our 2reser.t conclusions or refute then .  

 he dose levels wi l l  be 0.5 ,  1 . 0  a r d  2 . 0  rads .  DEX derivzd from 

4 .  Eistoloqic ''Scoriilqll: During this past year we have ccmlaarec! ::?e 

-,-- 

5. Xorrrmal Assavs: 70 date  we can  not find any  cefir-ite temporal co;re!a;;on 

3cring the pas t  year wz have establ ished the sens i t ive  radioimmunoassay 
ze thod  for esrimating plasr,a La l eve ls .  The double az t i j ody  ;ne;'nod of Midgley 
has Seen e.r,ployed. Usi;lg this  technique w e  have determized that  n o r r a l  rnen 
have sercm LS levels  varying from approxixateiy 4 t o  18  m X / m l  glasma. In  
order ~o icr;her a s s e s s  possible ckanges in  Leydig cell function fo1lowir.g irradi- 
z:ion we will determirie, in a serial  fashion, s e r u n  LH leve ls  following 4 0 0  r 
x-ray. 
radietizn exposure serum LH leve ls  should increase .  A s  a c o r o i k r y  to tkese  
s n d i e s ,  ?lasna testosterone levels  will be measured in the sane serum speci-  
=ens .  
studies zsing the docSle isotope nethod.  

11' Leydig cel l  function is significenily reduced a s  a consequecce to 

3:. Gancy will continue to collaborate with u s  by peiforrr,ing these  

6 .  S:em Voti l i tv ,  V i~b i l i t y  zr!d Mor?sholo~v: During the P E S :  year ,  3;. 

I a date  we have ZG; uncovzred 
Clarke'  s s;ou? a t  Ear.forb has been studying s3eI-x motiliTy, visLiliry ~7.6 
rr.orpkiz;y Seicre and foiicwinG iriediation. 
nny dic>.stoiny between xotilizy, viability and s2er-m count .  ,-,oweve;, c,: 
s x d i e s  Ere preliminary m u  :;=her data are  needed concerning r X s  poir.7. 
- r -  2.ct K ~ S  ar?orphous for= iccrease  is q u i x  sensir ive in I'orecascing a su'sSa<uei*-i 
decrease in spera  COriCentrniiGn. Tne percentase of ta?ered f o m s  is zo; E S  
kelpful. We s h a l l  ccntiriue these  s tudies  this  fotlhconing year .  \ 

CI 

-- 
It z??ears 

P - -* 8. 2 e c t r o 2  XPicroscoDy: During the pas t  year we  have s tudied norxal 3 G O I W , r ,  
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v. 

VI. 

XI. 

VIIi . 

testicular histology by electron microscopy. 
Einstein Medical Kesearc:? Center in Philadelphia hes  beex ara iyz ing  the 
material after the t issue has been fixed a i d  exbedded  in oar lab~:-a:ory. 
studies resulted in  a clear descriFtion of tke different ge rx  ce l l  types irorr. S A  
ultrastructurs point of view.  OK r e s u ! ~  wsre presented a t  the recent PiiiatornisIs ' 
Meeting i n  Sansas Ciry. This year attertrfon wi l l  be directed towards rhe ear iy  
post-inadintion changes,  perticularly cyto?lasrnic chaxc~es . Xecent data  sugces; 
that cyco?,iasr;lic chazges n a y  occur or ai  lezst n a y  be recc.;r,~zed before rA .x iec  
c:lanGe ioilowing irradiation. It x a y  be 7ossible  20 follow the  ?rosress cf 
labslled albuain throusn the Sertoli cell cyto?lasm and  ce te rx ine  whether or 
not ex?asure to radiarion al ters  this nornal  transport systea. 

C;. Oscar  Vilar of t!w Aber t  

These 

SCIENTIFIC PERSONKZL 

C .  Alvin Paulsen, M .  D. 
W. C. Soesch, Ph. D. 
Wzlt Wilson, Ph. D. 
Kenneth Swinth, M . S . 
Les BraSy, 34. S. 
Stephen Swersie, M .. il. 
X a n e  Zspekcd ,  M. 3. 
Ion VJerrbach, M .  D. 
Donald 5. Gordon, M .  D. 

Curriculuz vitae for Dr. Espeland acd Dr. Werrbach a r e  ezclosed.  They 
will  IC::-- :?,e g-oject skcrtly after July 1, 1966. 
the Tjr.ivz.rsity oi I\'as:?icsron in A?ril, 1 S 6 8 .  

Ci. Gordon plans io  re'Lcra TO 

?3'ISO?TSZL 

Mrs .  Jean Xzsckel,  B .  A . ,  snd  Ccnald J. Moore, 3 .  A., continue t o  work 
- c  on this ;i-GJ?C: E S  before. Merseret  C o ~ z ~ r e  joined our s tax r%s last yea: 3r.d 

has been coizc ;x r.;srologic sti?dies. 
ting, 11 \ Y E S  necessary t o  hire a s ta t i s t ica l  a s s i s t a c t .  Mrs.  Marian Ursic was 
assigned 1 3 s  :zsk. 

. .  Gce to the increased d a ~ a  w e  are acccxL!z- 

The po jzc ;  director has  
asl;ec:s cf rs!a;ec! studies:  

the following I'i na nc ia 1 support from NIH 

N'rl 5 R 0 1  L X O 5 4 3 6 - C 6  6ND: Pituitary-Gocadal Interrelationship,  $ 4 0 , 9 4 9 ,  
9/1/66 t o  8/31/67 

SIX T l  AX 5161-C9: Training Grant in Zridocrinology, $34,187,  7/1/67 to 6/2:/6S 

AND FACILITIES 

A .  A11 c a t e r i z l s ,  equi?zect and faci l i t ies  z e  the same 8 s  Listed in  the  1966 
p:oject renewal reqcest  except for the ec_:iprr,ent acquired curing Ibis year .  
rew eqci?;?;?ent is l is ted in the i;:ogress re3ori. 

i ' l - ,~  

3 .  Justification of equi3;ment to be procured: .- 

1. Re?!acen?ent parts for neu t rm cenerctor azd xa in teza rxe :  To insure 
;ro;er c;erc;ion ~5 the n z ~ r c z  sene;aior w e  'r.ave rsc.~zs:ac f ~ n c s  fs; rsphczz.z:.t 
tersets  a d  over>.iiulisg ci ti12 ion ?ung zs well  as  ~ G T  necessa ry  rep lacexezr  of 
z isce l leneous  parts as  the need ciiszs.  
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2 .  Rental of G. E .  Maximar x-ray apparatus: This itex wil l  continue to  be 
leased for this next year. 

- IX. TRqVEL AND O T Z R  ITEMS 

The amount requested for travel re2reserits our requirements based on the 

To facil i tate the documentation of OUT data for puklication and the pr0cessir.S 

experience of previous years. 

of our photoxicrography f i l n ,  I'ur,cs are recuested to  cover the estimated c o s t  
Of photomicrographs, char ts ,  and illclstratioris . 

Salary increases as l is ted are  the resul t  of a University-wide salary scale 
increase.  

Due to the need for greater numbers of ir.mates to sa t i s fy  our investigative 
requirezents,  the amount for volunteer st ipends has  increased.  
cos ts  will increase a s  more volunteers com$lete participation in  the prog-ax. 

Vasectomy 

Because or' the qeed for iascring Froger cperation of the Cou1:er counter 
and for havizg available substi tute ecjuipnent during breakdown or maintenance 
periods, a service contract w a s  obtained t h r o u ~ h  Coulter E1ec:ronics during 
the current year. Renewal or' tk i s  contract  or subst i tute  contract  through locel 
rearesentatives is planned. 

Sincs Er. Vilar has 811 the major equipment for performing the electron 
nicroscspy stccies, the small axount  requested represents a xinimal expenc ix re  
I'or the axount  of data that will  be derived. 
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Proposed Budget h$b-J - 

Contrect Yea: 1967-1968 

SALARIES 
a)  Non-Trofes sionel 

Tech:;ician 111, Donald Moore, ic:l-tiDe 
Technician 11, Jean Hueckel,  f u i l - t h e  
Technician I ,  Margaret Couture,  full-tirne 
Stat is t ical  Assis tant ,  Marian Ursic ,  85% tine 
Lab Helper, Lois Boyle, 60% tine 

b) Professional 
Instructor i n  Mediciris, Donald L.  Gordon, M . D. 

2 months, 50% t i m e  

c) Frirxz benefits  

SUPPLI2S 
a) Laboratorv 

Gla s swzre 
fieagents 
Tissce ccl ture  mecia and  su7pl ies  
.%say re ts :  2500 imcatui-e female rc t s  @$l .10  
N; i s c e 1 ! s r. 3 oil s 1 z b s u pl i e s 
Sug$ies for Coulter counter (sa?onin,  res lacement  

Sul;?lies for Dr. Gandy 
iilbes, etc) 

Acetic H3 anhydrida,  1200 K C  
20,dhyydroxy s te rc id  dehydrosenase ,  50 mg 

Photographic suap l i e s  
Gr ids ,  etc. , for electron microscope 
Solvents ,  reagents ,  plcstic, osmium tetroxide 

Supplies for Dr. V i l a  

ZQUIPXZSNT 
a) Redecexer;t i tems and maintenance of neutron qene r s i c r  

Targets 
Deuterium g a s  
Miscel laneous p a ~ s  m d  tools  
Ion purr,p, refurbishing 

TRAVEL 
a )  Two peo?le,  2 tines z o n t h l y  t o  Vfella Walla 
5 )  F o x  rneizbers of research  project t o  sc i en t i f i c  meet ings  

3 
0 

VOLUN'ZER STIPZNDS 
a)  
b) 80 biopsies/year 8 $15 
c) 

100 inmate volcnteers  Q $1 C/mor,th 

15 vasec tomies  @ $lOO/inmate E T A  $ZO/contract 
p hys icia n 

3 0 0 3  IO I 
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Proposed Budget, cont inued  

7 
MISCELLANEOUS 
a)  Shipping specimen c o n t a i n e r s  t o  and from Walla Walla 800 
b) Photomicrographs, c h a r t s ,  i l l u s t r a t i o n s  1 ,500  
c) Ren ta l ,  G. E. Maxirnar 4 , 3 5 8  
d) Service c o n t r a c t  f o r  Cou l t e r  Counter 500 
e) Communications costs  600 7 , 7 5 0  

INDIRECT COSTS 

TOTAL 77,090 

. I -  . .  

3 0 0 3 1 0 2  
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Estimated Expenditures 
Contract Year 19 66-  1 9  6 7  

Sa la ri e s 

Salary costs 

Equipment 
, Zeiss .photoscope 
' Deuterium target 

Controller 

Travel 

6,429.00 
i 3 0 . 0 0  
120.00 

Volunteer s t igends cad contract  2hysician 

Consumajle  supp!ies 

Mi s cella neou s ex?ens e 
M axi n r r i? n t a 1 
C ornrnunica ti on s 
Coulter cGntract 
Ship?ing c o s t s  
Photogre 7hic c o s t s  
Conversion ~i Coulter Couzter  

Indirect  c o s t s  

To be  reimbursed i r o n  other sources  

Total fucd 
k l a n c e  forward from 1965-66 grant year  
Current contract  

6 , 6 7 9 . 0 0  

.c 

4,540.00 

13 ,600 .00  

2 , 9 0 0 . 0 0  * 

4,358.00  
6CO.00 
5oa.  00 
~ 0 0 . 0 0  
900.00  
4 1 2 . 0 0  

4,411.00  

-504.55. 
6 5 , 5 8 0 . 4 5  

5 5 0 . 4 5  
6 5 , 0 3 0 . 0 0  
6 5 , 5 8 0 . 4 5  

*Inasrr.uch es insufficient funds were  ava i l eb le  for consumable s u p p l i e s ,  
the remaining suppl ies  needed for t h i s  piojec; were  obtained from other  
fu,nd sources .  

3 0 0 3  I 0 3  



Name: 

Born: 

Education: 

LMedical Education: 

. -. 
\ 
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CUFWCULUM VITAE 

Duane Harry Espeland 

1933, Sverzt t ,  Washizgton 

University of VdzshinSton, Sea t t l e ,  B.A., 1,o:o 

University of WashiaStoz School 0: Medic ins ,  

Rotating Internship,  USPHS Hospital ,  Staten 
M . D . ,  1964 

Is land,  1964-65 
Resident,  Internal Medicine,  USPHS Hospital, 

Staten Is land,  1965-67 

Current Appointm erit: 
(as of 7/1/67) Senior Fellow i n  Medicine,  Universi ty  of 

Washington School of Medicine 

3 0 0 3  I O U  
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.' '? 
? CURIUCULUM VITA3 

Name: Jon H. Werrbach 

Born: 1934,  Milwaukee, Wiscons in  

Education: University of Wiscons in ,  B.S., 1956 

Medical Education: un ivers i ty  of Wisconsin Medical School, M .  D . ,  1959 
Rotating Internship,  Virginia Mason Xospi tz l  , 
Residency, Interne1 Medicine I V i r ~ i ~ i a  Mason 

Sea t t le ,  1959-60 

Hospi ta l ,  1560-63, Chief 3esi&zt, 1962-63 

Current Position : Capt. I USA?, M C ,  a s s igned  to USA€' Sospi:nl TEckiliawa 

Future .bsignment:  , Senicr Fellow in Me.dicine I Urdversi ty  of Washington 
School of Medicine,  effective ea r ly  f d l ,  1967,  a': 

- completion of military sewice 

3 0 0 3  I 0 5  
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