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in urinary testosterone excretion. A biphasic urinary ! *  
testosterone reaction resulted from a 600r X-ray dose to the! 
testes. Testosterone. excretion increased f r o m  lO+g/day to j 
170pg/day one week after irradiation and then decreased to I 
50yg/day f o r  twelve weeks. These studies suggest that rhe i 
excretion o f  testosterone in the urine i s  a good index o f  
testicular - production . - . . - . -_- - o f  . . .. this . . . hormone. - . . . - - - .- .- - . .. .- -. - : 

___ __ 

ME ENDOCRINE SOCIETY 

Palmer House 
Chicago, I 1  1 inois 
June 20 - 22, 1966 

I I90210 



I 

J 

7 

! 



" d  

c 



i 

SA0 PA-. 24-30  July, 1966 

,13§"12&4CT 22 322x3 

TITLE. Au-hor/s ('Laboratory, City and Country). 

:- - Short Communication 

.5-/ Contribution to Symposium 
7' or Etound Tab!e f)iscussions 

PLEASE TYPE AND RETURN 

L e c t i e  oat. Signrtura 

NOT LATER TKXY FEBRUAEY 16. 



FACTORS AFFECTING TESTICULAR FUNCTION I N  MAN 

Druqs that increase  t e s t i c u l a r  function i n  man: 

1. Huiian Lrtorionic gonadotrogin (ECG) 4000 iU i n j ec t ed  thrice weekly 

increases  Leydig- ce l l  f m c t i o n  i n  hypogcnadotrogic eunuchoids, delayed 

adolzscence ana normal men. This i s  m a i f e s t  c l i c i c a l i y  3y maturatior., 

increased urip.ary izestosterone, estrogen and 17-Ketosteroid output .  

t h e  same tiAe sgermatogenesis f a l l s  t o  zero i n  n o r m i  m e 2 .  

At 

2. Clorni$.ene 50 t o  i o 0  agm da i ly  o ra i ly ,  Increases  p i t u i t a r y  i n t e r -  

s t i ~ i a l - c e l l - s t ~ ~ ~ l a t i n g  'normme (IWd) , urinary t e s tos t e rone  , es t rogezs  , 
17-ketosceroids and spematogenesk  . A t  SGO m p  d a l l y  sgermtcger.esLs 

i s  desressed.  

3. Testostarcne reboard.  Xost f o r m  of tes ros te rone  ar,d norethandrolone , 
5iven i n  doses t ka t  w i i l  suppress spermtccpnes is  t o  azoospermia ir, 6 - 10 
weeks, w i i l  r e s u l t  ir: increzses  in sperm output c i x a  6 - 12 months after 

a i s c o z t i i ~ u i n g .  %is appl ies  t o  no rm1  as w e l l  a s  i x f e r t i l e  inen. 

Drugs that decrease t e s t i c u l a r  function i n  man: 

1. Testostarones.  

2.  Estrogens.  

3 .  Progest ins  ( including norethynodrel, norethindrone, norethandrolone, 

progesterone, 17a-hydroxyprogesterone caproate) .  

Each of t h e  above reduces spermatogenesis, f o r  t h e  most p a r t ,  to 

azoospermic l e v e l s .  

For each, reduct ion  in urinary gonadotroGins, ICSd, t e s tos t e rone  and 

17-ketosteroids  i s  found. 

t e s t o s t e r c n e )  . 

A t  t h e  same time Leydig-cell  l-unction i s  depressed. 

Libido and poten t ia  are zeduced by each (except 



i . 
4. B i s  (d ich loroace ty l )  diamines - These compounds reduce s p e r m t o -  

genesis  t o  zero without a f f e c t i n g  Leydig-cell  function. They maintain 

azoospermia as iong as a&zi,nistered. An undesirable  s i d e - e f f e c t  i s  an 

antabuse- l ike reactLon t o  b b i b i n g  alcohol. 

5 .  X-radiccion. Ad;ninfsZ'erirtg 15 t o  600 r t o  t h e  kL:zn testes 

causes a marked rehct ion In  s2ermtogenesis  while a f f e c t i n g  Leydig-ce l l  

i z n c t i m  s lggh t ly .  ElzoosFernla encwes f o r  nonths t o  years  a t  100  t o  

600 2.  



E Lecture 
(by invitation) 
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Z$diascope cee222 
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&-. t' 102 oi film c?in. ................................ 

' I wact to make a demonstration, for which I WfIl need the following 

material : ........................................................................................................................................................... 
C penxisent zt time of presentztion Dnration ...................................... ..min. 

. .  I wiii give tae cezonst:ztlon ............................................................................................................ times 
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May 2, 1966 

T I M I N G  OF HUMAN SPERMATOGENESIS BY RADIATION DEPLETION** 

M. J. Rowley, B.S.fc and C. G. Heller, M.D. ,  Ph.D. 
Pacif ic  N c m * t h w e s t  Research Foundation 

1102 Columbia Street  
Sea t t le ,  Washington 98104 

The testes of normal male volunteers were exposed t o  single doses 

This dosage range was suf f i -  of ionizing radiat ion from l O O r  t o  300r.  

c i en t  t o  cause degeneration of spermatogonia present a t  t he  time of 

radiat ion.  

degeneration and thus a re  permitted t o  proceed with maturation; reduction 

divis ion,  and sperm formation i n  a normal manner. 

compared d i r e c t l y  with the  H -Thymidine biopsies of Heller and Clermont 

(1964). I n  t h e  thymidine experiment t he  most advanced labeled c e l l  was 

followed. 

was followed. 

togenesis by forming spermatozoa was the pre-leptotene spermatocyte 

following radiat ion.  

of thymidine was a l s o  the  pre-leptotene spermatocyte. 

the  time required f o r  a pre-leptotene spermatocyte t o  become a mature 

spermatozoa was determined t o  be 46 days. 

exposure t o  radiat ion the germinal epithelium denudes a t  the same r a t e  as 

t h e  normal germinal cel ls  mature. 

A t  t h i s  dosage spermatocytes and spermatids do not undergo 

These biopsies were 
3 

In  t h e  radiat ion experiment the  l e a s t  advanced remaining c e l l  

The l e a s t  advanced c e l l  t o  complete the  process of sperma- 

The most advanced labeled c e l l  following in jec t ion  

In  each instance 

These data  reveal t h a t  a f t e r  

* Applying f o r  membership t o  PCFS. 
** This investigation was supported by Public Health Service Research 

Grant number HD-00804 from the  National In s t i t u t e  of Child Health 
and Human Development and by Atomic Energy Commission Grant. 
number AT(45-3)-1780 from the  Division of Biology and Medicine. 
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URINARY TESTOSTERONE E X W T I O N  AS AN INDEX OF TESTICULAR SECRETION3' 

Donald R. Brusca, Ph.D., Janice M. Kastella, B.A., and Carl G.  Heller, M.D.,Ph.D. 

Pacif ic  Northwest Resear& Foundation, 1102 Columbia Street ,  Seat t le ,  Wash. 98104 

Urinary testosterone has been quantitated by a gas-chromatographic method 

t o  determine if excretion of testosterone i n  the urine r e f l ec t s  tes t icu lar  

secretion of t h i s  hormone. The mean urinary testosterone excretion for  47 

normal adult  males (ages 24-56) was 89 pg/24 hrs.  (range 30-176); f o r  three 

normal females was 6 pg/24 hrs .  ( 3 - 8 ) ;  and, for  a castrate  male was less  than 

17  pg/24 hrs .  

chorionic gonadotropin and clomiphene c i t r a t e .  

normal males increased the mean urinary testosterone from 82 pg/24 hrs .  t o  

247 pg/24 hrs .  

terone excretion from 67 pg/24 hrs. t o  194 pg/24 hrs  i n  three normal males. 

Ident ica l  treatment of the  castrate  subject with HCG and Clomiphene c i t r a t e  

produced no increase i n  urinary testosterone excretion. 

testosterone levels  were depressed from 98 pg/24 hrs .  t o  35 pg/24 hrs.  by 

administration of a progestational agent (SC-9022) t o  two male subjects. 

These r e su l t s  suggest t h a t  the excretion of testosterone i n  the urine may 

be used as a convenient and re l iab le  index of t e s t i cu la r  production of 

t h i s  hormone. 

Testicular Leydig-cell stimulation was induced with human 

Administration of HCG t o  f ive 

Clomiphene c i t r a t e  administration increased the mean testos- 

Mean urinary 

*This investigation w a s  supported by Public Health Service Research Grant 

number HD-00804 from the National In s t i t u t e  of Child Health and Human 

Development and by Atomic Energy Commission Grant number AT(45-3)-1780 

from the  Division of Biology and Medicine. 
* 
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Timing of Human Germinal C e l l  Depletion Following 
a .  

X-Radiation* 

, Mavis J. Rowley, B. S. and Carl  G .  Heller, M.D., Ph.D. 
P a c i f i c  Northwest Research Foundation 

1102 Columbia S t r e e t  
S e a t t l e ,  Washington 98104 

We exposed the t e s t e s  of normal male volunteers t o  s i n g l e  doses of 

ion iz ing  r a d i a t i o n .  l O O r  t o  30Or was s u f f i c i e n t  r a d i a t i o n  t o  cause de- 

generat ion of spermatogonia without causing damage of spermatocytes and 

spermatids. Thus spermatocytes and spermatids a r e  permitted t o  proceed 

with maturati.on, reduct ion d i v i s i o n  and sperm formation i n  a normal 

fashion.  

compared with t h e  $-thymidine biopsies  of Hel ler  and Clermont (1964). 

I n  t h e  thymidine experiment t h e  most pdvanced remaining c e l l  was followed. 

After r a d i a t i o n  t h e  l e a s t  advanced remaining c e l l  t o  complete maturation 

t o  spermatozoa was t h e  pre- leptotene spermatocyte. 

i n j e c t i o n ,  t h e  most advanced labeled ce l l  was a l s o  the pre-leptotene 

Biopsies were taken a t  i n t e r v a l s  during c e l l  deple t ion  and 

Following thymidine 

spermatocyte. 

zoa required 46 days i n  each ins tance .  

following r a d i a t i o n  the  germinal epithelium denudes a t  t h e  same r a t e  as 

Maturation from a pre- leptotene spermatocyte t o  spermato- 

Thus we f ind  from these  data tha t  

the normal germinal epi thel ium matures. 

*This inves t iga t ion  was supported-by Public Health Service Research Grant 
number HD-00804 from t h e  National I n s t i t u t e  of Child Health and Human 
Development and by Atomic Energy Commission Grant number AT( 45-3 )-1780 
from t h e  Divis ion of Biology and Medicine. 
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The Effect of Human Chorionic Gonadotropin on 
Leydig-Cell Number and Size* 

* Joyce E.  Pearson, M.S., Michael F. Lalli, M.A., and 
Carl G. Heller, M.D., Ph.D. 

Pacific Northwest Research Foundation 
1102 Columbia Street 

Seattle, Washington 98104 

Four normal men were given 4000 I.U. injections of human chorionic gonado- 

tropin (HCG) three times a week for six weeks. Biopsies obtained after one 

and/or six weeks of treatment were compared with control biopsies using a new 

method for quantitating Leydig-cells. The number of Leydig-cells counted in a 

given area was compared to the number of Sertoli-cells in the same area, results 

being expressed as a ratio (Leydig-cell/Sertoli-cell). The cytoplasm, nucleus, 

and nucleolus were measured with a Filar ocular micrometer at 1OOOX. There 

was no statistical increase in the size of the cells after treatment. The 

number of Leydig-cells present during the control period is generally reflected 

by the control urinary testosterone values. Maddock and Nelson in 1952 (Journal 

of Clinical Endocrinology and Metabolism 12: 985-1011) reported an increase in 

Leydig-cell numbers after chorionic gonadotropin stimulation. However, in this 

study the Leydig-cells did not increase in number after stimulation with HCG 

even though urinary testosterone levels increased threefold. 

*This investigation was supported by Public Health Service Research Grant number 
HD-00804 from the National Institute of Child Health and Human Development and 
by Atomic Energy Commission Grant number AT(45-3)-1780 from the Division of 
Biology and Medicine. 



Urinary Testosterone: Index of Leydig-Cell Function* 

Jan ice  M. Xastella, B.A., Donald R. Brusca, Ph.D. ,  
and Carl G.  Hel le r ,  M.D., Ph.D. 

P a c i f i c  Northwest Research Foundation 
1102 Columbia S t r e e t  

S e a t t l e ,  Washington 98104 

Combined ur inary  ep i tes tos te rone  and t e s tos t e rone  have been quant i -  

t a t e d  using a gas-chromatographic method t o  e s t a b l i s h  an index of 

t e s t i c u l a r  Leydig-cell  funct ion.  Data from 47 normal male sub jec t s  

showed a mean d a i l y  output of 89pg (range 30 t o  176);  from 4 normal 

females 7pg/day (range 3 t o  10); and from one orchiectomized sub jec t  

St imulat ion of t e s t i c u l a r  s t e r o i d  product i on  with human 

chorionic  gonadotropin (HCG) caused increases  i n  ur inary t e s tos t e rone  

from 80pg/day t o  247pg/day and with clomiphene c i t r a t e  t h e  increase  is 

from 60119 t o  176pg/day. 

no r ise i n  t e s tos t e rone  excre t ion .  Administration of a proges ta t iona l  

Similar  treatment of t h e  castrate male produced 

agent (SC-9022) t o  two male subjects caused depression of t e s tos t e rone  

l e v e l s  from 98pg/day t o  35pg/day. These d a t a  ind ica t e  t h a t  u r inary  

t e s tos t e rone  values  are a va l id  and u s e f u l ,  index of t e s t i c u l a r  production 

of t h i s  hormone. 

Jh’rhis inves t iga t ion  was supported by Publ ic  Health Service Research Grant 
number HD-00804 from t h e  National I n s t i t u t e  of Child Health and Human 
Development and by Atomic Energy Commission Grant number AT(45-3)-1780 
from t h e  Division of Biology and Medicine. 


