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I. TITLE OF PROJECT 

Effect of Irradiation on Human Testis:  Changes in Spermatogenesis, Chrorno- 
soma1 Morphology, Leydig Cell  Function and Pituitary-Gonadal Interrelations h i p  
as a Function of Radiation Dose. 

11. INSTITUTION SPONSORING INVESTIGATION 

University of Washington School of Medicine, Department of Medicine 

111. SCIENTIFIC SCOPE OF PROPOSED RESEARCH 

A. Principal Aims: 
2) to  utilize the radiation gonadal changes as the means for studying anterior 
pituitary interrelations hips,  3)  to  explore therapeutic and medical protective 
measures with respect  t o  gonadal irradiation, 4 )  t o  explore our current concepts 
concerning radiation dosage expressed in physical  terms and their relation 
t o  biologic effects. 

B. Method of Procedure: 

1) To  relate radiation dosage t o  changes in gonadal function, 

1. Research Subjects: Our init ial  proposal was reviewed by the Clinical  
Investigation Committee of the University of Washington. A s  mentioned 
previously, our proposal was considered to  be cppropriate with respect  to the 
rights of our research subjec ts  and to our procedural de ta i l s  
wif-. ;;:e neutron aspec t  of our project, we r e subn ixed  our proposal for review. 
Tkis Shase of our work was passed on favorably 5s; contingent upon approval 
by 2.e University' s Isotope Safety Committee. Subsequently w e  appeared 
beicre this  committee and received approval coztingent upon our dosimetry 
de:&. These data were completed by the Radiation Physics department of 
Bsrtzile-Northwest Laboratories uncer the supervision of Dr. W. Wilson. We 
subrnitted these  data (see Progress Report) t o  the Isotope Safety Committee 
for evaluation. At  the present t i m e  the Isotope Safety Committee is re-evaluating 
the entire scope of our project. They have reconsidered the hazards  vs .  the  
bezefits of our project in  light of present day  concern Over human experimentation. 
Although their  deliberations are not final, we have received word th& we w i l l  
be able  to  prsceed with additional modifying recommendations. These recom- 
mezaations should not restrict  our abil i ty to  determine the  RBE for human 
spermatoGenesis. Indeed, since we are  now concentrating our efforts on the 
lower portion of the dose response curve, we wil l  reduce the theoret ical  
hazards of our s tudy t o  a n  acceptable  level .  

All neutron ex2osures will be carried out on subjec ts  who havz not 
been previously biopsied. Adequate seminal fluid s tud ies  wil l  be ccnducted 
during the control period as w e l l  a s  urinary FSH excretion assays and plasma 
tes tosterone determinations. 

2 .  X-Ray Dosaqe: At the present t i m e  we have dose-related s e z i n a l  
fluid data on 20 men. The other 28 men who have been irradiated were used 
for resticular biopsy s tudies  or ck roxosoza l  invest igat ion.  We cozs ider  it 
in?ortant to extend our sperm cour,i study a t  t he  following dose  l evz l s  i n  
crcer t o  construct an  appropriate dcse-response curve: 50r, 15r a r i  7 .  Sr. 
I t  may be necessary  to  make additional observations a t  the 30r leve l  ( see  
Progress Report for up-to-date resul ts) .  

l eve ls .  Dose leve ls  w i l l  inciude f.. 5, 1 . 0  and 2 .0  rads  for the  lower e;-.ergy 
leve ls ,  and 2.5,  5 .0 ,  1 0  and possible 20 rads for the higher energy l eve l s .  

Before proceeding 

3. Neutron Dosaqe: We plan to  uti l ize 2.5 and 14.5 M E V  energy 



N. 

4. Histologic "ScorinG:'' Coxslat ion of specif ic  germ cell coclnis 
with swcific urinary TSH ti ters demmstra tes  that  there is no  direct  relation- 
ship. For example, i f  Ad and Ap sperrnatogonia scores  a re  related to FSH 
ti ters,  no definite pattern exists as to predicting the presence of elevated 
FSH levels when the Ad and Ap spermatogonia are significantly reduced i n  
numbars. T h i s  holds true for RLZ spermatocytes and Pachytene spermatocytes 
as wall. These data suggest that  the control of FSH secret ion is not related 
to the nuxbers of any given Germ cell type.  (See Progress Report for further 
details  . ) 

5 .  Hormonal Assays: The establishment of a radioimmunoassay for 
serum luteinizing hormone levels has  enabled us  to extend our observations 
regarding the possible effect of irradiation on Leydig cell function. Presently 
we have data before and after irradiation in  six men. No change in  serum 
HLH levels has  been noted. These data support the observations on plasma 
testosxerone t i ters which we previously have accumulated. Thus zcute  x-ray 
exposure up to  doses  of lOOr does not significantly a l te r  Leydis cell function. 

6 .  Spern do t i l i t v ,  Viebility and Morpholouy: Extensive ser ia l  obser- 
vations of i resh seminal fluid specimens have failed to demonstrate a n y  
sicnificant departure from the correlation of sperm motility and viabil i ty to  
spern: concer\.tration. ChanGes i n  sperm morphology, particularly with respect  
to ezor;;hous foms, are  at variance with sperm concentration but for practical  
F U T ~ G S Z S  do nct  afford one a no re  sezs i t ive  parameter i n  evaluating the effect 
of :----;>-A ' - c ~ - c ~ i a n  on spermatogenesis. 

7 .  Electron Microscc>y: This year we conducted preliminary s tudies  
B S  72 illxasrructure changes iollowir,g x-ray irradiation. Two subjec ts  were 
irracx:ed and then biopsied within 4 5  mizutzs.  One received lOOr and  the  
o r h r  i30r .  N o  changes were observed in  the sab jec t  receiving 100r. On 
th? z 2 e r  hand, definite ultrastructure chanses  were encountered in  the  patient 
wkc ~ j a s  exposed t o  4COr. These were primarily ccnfined to  alterations i n  the  
cy,c;;iasmic cellular n e x h a n e s  of the Sertoli cell and type A spermatogonia. 
In view of these  findings, it will  be important to exteild our observstions to 
additional patients.  If further s tudies  confirm our preliminary findings,  it. 
wxic suggest  that  cy toplasn ic  alterations precede nuclear  changes'follcwing 
irradiation. 

.. 

SCIENTIFIC PERSONIU'EL 

C. Alvin Paclsen, M. D. 
Walt Wilsor., Ph. D. 
Kenneth Swir-tn, M.  S. 
Les Braby, M .S. 
Duene Espeland, M.  D. 
Richard Sherins, M . D. 
John Leonard, L.4 . 3. 

Curriculum vitae for Dr. Richerd Sherins and Dr. John Leonard ere 
enclosed. Dr. Sherins has  been working with us  for t he  past  year  ( s i x e  
July i , 1967) .  Dr. Leonard will  join u s  th i s  july. W e  indicated previousiy 
that  Dr. Werrbach would join our group th is  P E S :  yecr. H i s  plans wer s  c l i x c e d  
an5 he is with another division of er;docri:loloGy at  the  University.  

- 



V. OTEEX PE3SONNEL 

Donald J. Moore, B.A.  , and Mrs. Marian Ursic continue t o  work on 
this project as before. Mrs. Hueckel, who has  devoted her attention t o  
the chromosamal studies,  will continue her work but th i s  a spec t  will  receive 
support from our NIH grants. 

VI. RELATED FINANCIAL ASSISTAKCE 

The project director has  the following financial  support from N i E  for 

AM 05436-08: Pituitary-Gonadal Interrelationship, $39 , 806, 9/1/68 

T 1  AM 5161-10: Training Grant i n  Endocrinology, $32,082, 7/1/68 

various aspects of related s tudies .  

to 8/31/69 

t o  6/30/69 

VII. MATERIALS, EQUIPMENT AND FACILITIES 

A. All materials,'equipment and facilities a re  the same a s  l i s ted  in the  1967 
project renewal request except for the equipment acquired during th i s  year. 
The new equipment is l is ted in  the progress report. 

B. put i f icat ion of equipment to be procured: 

1. Replacement parts for neutron generator and maintenance: To  insure 
prc3z:- operation of the neutron gerierator we have requested funds for replace- 
mer-i rsigets end overhauling of the ion pump as wel l  as  for necessary  replace- 
mer.; zlf miscellaneous parts as the need a r i s e s .  

t o  55 l aased  ior this next year. 
2 .  Rental of G. E. Maximar x-ray apparatus:  This i t e m  wil l  continue 

KiI .  W . E L  L I D  OTXZR iTEMS 

The 2r.our.t requested for travel represents our requirements based on the  

To facilitate the documentation of our data for publication and the 

ex2erience of 2revious years. 

processing of our photomicrography f i l m ,  funds are  requested to cover the 
estirrreted cos t  of photomicrographs , charts  , and i l lustrat ions.  

Salary increases  as l is ted a re  the  resu l t  of a University-wide sa la ry  
scale increase.  Vasectomy costs will  increase  as more volunteers complete 
participation in the program. 

a 

Becacse of the need for insuring proper operation of the  Coulter counter 
and for having available substi tute equipment during breakdown or maintenance 
periods , a service contract was  obtained through Coulter Electronics curing 
the current year. Renewal of this contract  is planned. 

Since Dr. Vilar has  all the major equipment for performing the  electron 
mricrcscopy studies , the amount requested represents  a minimal expenditure 
for 2.e m o u n t  of data that  wil l  be derived. 



ESTIMATE D EXPENDITURES 

June 1, 1967 - July 31, 1968  

Sa la ri e s 

Salary c o s t s  

Consumable suppl ies  

E qui pm e nt 
Vacuum gate  valve for neutron generator 
Vacuum oven and two hi-vacuun evaporators 
Monroe laboratory computer 
Miscel laneous equipment, under $1 00 
Pro-File cabinet for laboratory da ta  

Travel 

Vclunteer s t ipends and contract  physician 

Miscel laneous expens e 
Maximar rental  
Communications 
Coulter maintenar.ce contract  
Specimen shipping c o s t s  
Photographic and a r t i s t  expense  
Repair of laboratory equipment 

Indirect c o s t s ,  a t  21.5% of sa l a r i e s  and wages  

TOTAL CONTRACT COSTS 94,825 



SALAIIIES 
a )  Professional -- c. Alvin Paulsen, Program Direc to r  (25%) u of w 
b) Non- orofe s s iona 1 9. 

Resenrch Assistant Professor, Kathleen 0’ Keefe, 50% time 

Technician 111, Donald Moore, full-time ! 

Teck‘nician 11, Constance L a v e ,  full-time 

Technician 11, Florida Flor, 25% tiine 
Technician I ,  Margaret Couture,  full-time 3 m o s .  
Lab Helper I ,  Annie Washington, 6 0 %  time 
Secretary 111, 25% t i m e  
Stat is t ic  1 Assis tant ,  Marian 

’ Technician 11, Shirley Jokisch, 3 d %  tiixe 

85% t i m e  -_ . A.. ;I ‘ k - \ L x ,  

S.XLELSY COSTS: State premiums), FICA, 
Medical Aid and Life/Health Insurance preniums 

s UPTLIE s 
2) Laborztorv 

G k s s w s r e  
Fisecents 

Assay rats: 1800 immature female r a t s  (21.10 
Sup2lies for Coulter counter  (saponin,  replacement  tubes ,  

Supplies for Dr. Gandy 

Supplies for radioimmunoassay, including I 131  , 

sa l ine ,  etc. ) 

Acetic HJ enhydride, 1 2 0 0  m c  
2 0  P h y a r o x y  steroid dehydrogenase,  50 iag 

? hotographic suppl ies  
Grids ,  etc. , for electron microscope 
Solvents,  plast ic ,  osmiun  tetroxide 

Sc2plies for Dr. Vilar 

5) Cfi-ce 
Et3Uf’Iv:ZITT 
E ) -  2e3lacernent itexs and maintenance of neutron qenerator  

Tergets 
Deuteriun g a s  
h/iiscellar,eous ~ a Z s  2nd tools 
Ian pump, refurbishing 

Two people,  2 tixnes monthly to Walla VJzlla 
Four nembers  of research  project to sc i en t i f i c  meet ings 

1 0 0  inmate volunteers @ l o .  OO/month 

20  vasectornles @loo. OO/inn;.ate a n a  6 0 . 0 0  cont rac t  7hysicia1 

T?dTJr,L 
a) 
S )  

VOLUNTEER STITENDS 
a)  
b) 80 biopsies/year @15.00 
c )  
h.: IS CELLLYE OU S 
c I  - \  

5 )  Thotoxicrographs , char t s ,  il!us;rctions 
c)  Rental, G.E.  Maximar 
a)  Service contract  for Coul ter  Counter 
€ 1  Communications costs 
f )  VivariuT costs 

Shipping specimen containers  to and from Wal la  Wai la  

INZIRSCT COSTS: 2 1 . 5 %  of sa l a r i e s  and v:aqes 

T 0 T>.L 

Y 
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PRIVACY ACT MATERIAL REMOVED 

CONTRACT NUMBER AT (45-1) -1781 
C o n t r a c t  Y e a r  1968-69 

Un i v e r s  i t y Con t r i h u  t ed E f f o r  t 

C. A l v i n  Paulsen 
Program Director  

2 5 %  Time, 1 2  m o s .  

Employee Benefits 

I n d i r e c t  C o s t s  0 2 1 . 5 %  Salaries 

U n i v e r s i t y  of W a s h i n g t o n  C o n t r i b u t i o n  

I t  is not i n t e n d e d  t h a t  this U n i v e r s i t y  of W. - sh inu ton  
c o n t r i b u t i o n  be i n c l u d e d  i n  thc ~ r - o r a k i o n  of costs. 



CUiiRICULUL4 VITAE 

Nane: Richard Jose?h Sherins 

Born: 1937, Brooklyn, New York 

Education and  Training: University of California a t  Los Angeles ,  A.B., 1959 
University of California Medica l  School ,  Snn 

Fraricisco, M .  D. ,  1963 
V. A. Hospi ta l ,  Los  .4ngeles, Internship in  M e d i c i n e ,  

UCLA Medica l  Center ,  Los Angeles,  Res idency  i n  
Medicine,  1964-66, Chief Resident ,  1 9 6 6 - 5 7  

USPHS Hospi ta l ,  Sea t t le ,  Fellow i n  Endocrinology, 13 6; . 
Universi ty  of Washington School of Medic ine ,  Seottlc:, 

1963-6.1 

Senior Fellow in  Medic ine ,  1 9 6 7 -  

Naze :  John Michae l  Leonard 

Born: 1 9  39, Belview , Minnesota  

Education and Training: S t .  John' s University,  Co l l egev i l l c ,  M i n n .  , E. S. , ; . 
Universi ty  of Minnesota ,  MinnesyJolis, M .  D . ,  lI,C.; 
Rotating Interns  hip, Harbor Genera l  Hosp i t c l ,  Torro:.cc., 

Residency i n  Med ic ine ,  Harbor Gefieral H o s a i t t l  , 

Universi ty  of Washington School  of Med ic ine ,  Sect::c., 

Cal i f . ,  1964-65 

Torrance,  Calif . ,  1965-68  

' Senior Fellow in  Med ic ine ,  1968- 
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