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Dr. Frank Brooks 
Division of Biology and Medicine 
United States  Atomic  Energy Commission 
Washington, D. C. 20545 

Re:  AT(45-11-2225, Revision #2 
to Task Agreement 6 

Dear Dr. Brooks: 

I a m  requesting supplementary financial  support to our AEC contract 
which expires April 30,  1971. The reason for th i s  is tha t  we  have no  additional 
monies to travel to the  National Symposium on Natural and Manmade Radiaion 
in Space to present our data .  It is e s sen t i a l  to  the pursuance of our goals  
to at tend these  meetings,  s ince  our presentation will  be published i n  the  
proceedings of the  symposium. 

I a m  requesting the  following amount of money: 

Round trip fare ,  economy, Seattle-Las Vegas 
Drs . Thorslund and Paulsen @156.00 $312 

3 days  per d i e m  each  @$24/day 144 
$456 

Enclosed a re  copies  of the le t ter  of acceptance for our presentation 
and the  abs t rac t  submitted to the  select ion committee, 

Sincerely yours, 

cAP:gg 
1 .  

' ' . > .  

C. Alvin Paulsen, M.D. 
Professor of Medicine 
Principal Investigator 
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Dear Dr. Tborslund: 

I l ~ l l  pleased to inform you that your paper e n t i t l e d  "Zffects of X-ray 
I r r a d i a t i o n  on Ruman Spemtogenes is"  has been included i n  t h e  fo l lov-  
ing oesaion i n  the forthcorning Rational Syaposiun on Thtwal and X!n- 
made Radiat ion i n  Space. 

SesGion N-1 - Radiobiology: Som Hman Respoqes t o  Radiation 

Chairman: 

Tine : - Tuesday, 1yP;zrch 2, p a .  

Exposure 

- Leo Fox, Off ice  of Panned Space F l igh t  - NASA 

Plc3sz p x p n r e  a reproducible m s t e r  an& t h e e  (3) copies  of your -nu- 
script and subni t  them et the tine you re@.ster a t  the oeeting. 
two c o l m  vide  style shown i n  the at tached ex&ple. 
should be on separate 8-3'' x 11" pages. 

Use the, 
Figures and tables 

Pleaoe s u b m i t  your reproducible  m a t e r  typed on the enclosed forns. 

I w i l l  forward a preregistration form and ho te l  rcacrvation form to you 
d o n 3  wi th  t h c  ayinposiuu propurn in a few .c.:celro. 

Very t r u l y  yows, 

EAW : rsk 
Enc lo su res  

, 



i EFFECTS OF X-RAY IRRADIATION ON HUMAN SPERMATOGENESIS 
1 

Todd W. Thorslund and C. Alvin Paulsen 

Spermatogenesis h a s  long been considered to be one of the 

most radiosensitive of the mammalian bioligical systems. This 

observation has been verified in man following several nuclear 

accidents in which loss  of spermatogenesis was the only observed 

radiation symptom. 

Thus it was deemed feasible to undertake a controlled study 

in order to obtain information on the amount of radiation required 

to disrupt human spermatogenesis and themechanisms involved. A 

total of 209 normal adult non-catholic prison inmate volunteers 

at the 

study . 
x-rays 

Washington State Penitentiary were utilized in such a 

Sixty-four of the men received a single, graded dose of 

to their testes and the remainder served as a control 

Testicular function was evaluated primarily on the basis 

of monthly to weekly seminal fluid examinations where the response 

or end-point was taken to be either normal, clinically sterile 

without azoospermia, or azoospermia. However, in order to obtain 

direct information on testicular malfunction, periodic testicular 

biopsies were also performed on a number of individuals in b s t h  

the irradiated group and non-irradiated group. 

It was found that independent of irradiation, testicular 

biopsy, systemic illness, and in some men, unknown factors could 

cause extensive suppression of sperm counts. It was also 

observed that the duration of time from irradiation until 

azoospermia was inversely related to dose size. However, when 

azoospermia did occur, the degree of testicular damage noted o n -  
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biopsy and the time required for recovery were independent of 

dose level. A s  a result, it was deduced that complete disruption 

of spermatogenesis was due to the effect of radiation on some 

fundamental controlling mechanism rather than due to the death of 

ndividual germ cells. 

On the basis of these observations and the additional 

' assumption that a single ionization could elicit the response in 
f 

question, a mathematical model expressing the probability of a 

response occuring in an individual given the radiation level he 

was exposed to and the number of biopsies he underwent was 

derived. Estimates of the parameters in the model were found 

by the method of maximum likelihood and used to obtain an estimate 

of the dose where 50% of the population would respond by time t L 

(ED/SOj/t) due to radiation. Confiddnce limits on ED/SO/t were 

also obtained and simulation experiments run to verify the 

statistical validity of the results. 
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