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C. A. PAULSEN, D. H. ESPELAND, AND E. 1. MICHALS c 
stimulating factor (FSF) activity in certain animal systems (3,4). 
Thus the response to HCG can not be directly equated to that which 
might be obtained with human (HLH) administration. 

Despite these limitations, certain working c0ncept.s have emer- 
ged fron clinical studies in patients with hypogonadotropic nypogo- 
nadism which in the main correspond to the information derived from 
animal studies where more pure pituitary gonadotropins of animal 
origin have been used. 

This report will summarize our experience with respect to the 
Prelim- testicular response following HMG and HCC administration. 

inary studies with HLH or human growth hormone (HCH) treatment will 
also be presented. 

A. EFFECT OF HMG ON THE IPIIIATURE GERblINAL EPITHELIUM 

. Although FSH and LH act in concert during normal puberty to 
produce testicular maturation, we desired to determine whether or 
ntt FS!! could stimulate immature germinal epithelium. Therefore 
E!G was administered to three hypogonadotropic patieuts as their 
inicial f o m  of gonadotropic therapy (D.L., C.H., D.D., see Tables 
1, 2 ,  3, 4 ) .  The details of these patients' clinical, hormonal and 
testicular status before and after treatment have been documented 
previously (5-7). The dose of HklG was adjusted in an attempt to 
adr;.inister that dose of FSH which had been shown to stimulate ovar- 
iar. follicular growth and later to restore spermatogenesis after 
hypophysectomy (8). 
dose lor;. enough to avoid Leydig cell stimulation. This latter point 
had no precedence since the minimal effective dose for LH action on 
Leydig cell function is unknown. 
2 7 . 3  (raised to 81.9 X . U .  in patient D.L. after two weeks) to 148.6 
I.U. and for LH was 42.5 to 261.2 IOU. Treatment was carried out 
for five and one-half to six weeks. Essentially two types of re- 
sponse were noted. In patient DOL. the seminiferous tubules re- 
mained the same size and no proliferation of the imature geminal 
epithelium occurred. (See photomicrographs published in reference 

At the same time we endeavored to keep the LH 

The daily FSH dose ranged from 

5). 

On the other hand, in patient C.H. the mean seminiferous tu- 
bular diqeter increased from 5 8 . 6 ~ 5 1 . 5  to'-71.0 p f 1.4 ( 5 ) .  How- 
ever no proliferation of geminal cells was noted, e.g. control, 
42.7 2 2.1 cells per tubular cross section and 49.15 2.3 cells per 
tubular cross section following HMG therapy. C.H.'s LH dosage was 
the highest of the three patients, ranging from 130.6 to 261.2 IOU. 
per day. Furthermore his plasma testosterone level increased from 
a control of O.O5+g% toaO.llpg%, which suggests that his inter- 
stitial cells were stimulated by the administered LH in his IQlG 
preparation. In patient D.D. tido different sized tubules existed 
before treatment (Table 1). This observation might be related to 
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549 TREATMENT OF HYPOPITUITARISM 

Table 1. Seminiferous Tubule Diameter in Normal Adult Males and 
in Males with Prepuberal Hypogonadotropic Hypogonadism. 

Hean Diameter (P) 
Diagnosis of 10 Circular Tubules 

Age 
(yrs) 

Patient 

RL' 11 27 

RV 16 36 

RI' 20 50 

RV 28 30 

RV 3 2  46 

RV 33 24 

Rl' 5 3  41 

K.2. 23  

B.S. 25 

J . P .  20 

F.3. 19 

C.3. 17 

D.D. 22 

E.J. 28 

Normal male 
II 

1 1 .  

II 

I 1  

II 

1 1  

Hypogonadotropic 
eunuchoidism II 

II 

I 1  

11 

Craniopharyngioma 

189.6 

185.4 

162.6 

166*6 171.8 2 12.0 
174.0 (S.D.) 

156 :6 
168.0 

Croup Heac 

55.4 

57.3 

6207 Group Mean 

58.6 (S.D.) 
59.3 62.1 +, 8.8 

Idiopathic selective 66.6 
pituitary deficiencyC 

a. Patient had TSH and gonadotropin deficiency. ACTH secretion 
was presumed to be normal by testing; 
normal because of .his normal height. 

HGH secretion presumed 
He was on thyroid replace- 

ment therapy. 

b. Two p.opulat1ons of tubules in biopsy s;ecimen. Smaller tubules 
' used for group mean calculations. 

c. Sella turcica as well a s  suprasellar area was normal. 
HCH, FSH, LH secretion by radioirmnunoassay or bioassay testing. 
Presumed normal TSH and ACTH secretion by appropriate testing, 
e.g., RAI uptake, PBI, response to metapirone, 17-ketogenic 

Decreased 

- 
steroid excretion. 
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Table 2. 

Patient 

D.L. 

J . P .  

N.S. 

H.G. 

a 

a G.G. 

D.D. 
P.S. 

c C. A. PAULSEN. 0. H. ESPELAND, AND E. 1. MlCHALS 

Hypogonadotropic Hypogonadism Pretreatment Studies 

Plasma Urinary Gonadotropins Urinary 
CGA F SH: Estrogens . Testosterone Age 

20 co.7 - c0.2 - -  
20 <O. 7 -6 (0.2 - 
20 - ~3.8, 1.6 . '  ,:0.2 . 0.05 

24 C0.7, 0.9 - - 0.02, 0.02, 
0.15 

19 CO. 7 - - 
21 <O. 7 - (0.2 - 
16 <0.7 - -0.2 - 

b 

Horzonal data before t r e a t w t .  GCA refers to a general go- 
nadzrroFin assay method which measures the combined effect of FSH 
ard LE. (Sormal adult male range 0.7 - 3.8 mg. -eq. per 24 hours). 
Uri:*ary estrogens determined biologically. (Normal adult male 
ra:.ge 0.3 - 3.0;lg. -eq. estradiol benzoate per 2 4  hours). 
testosterone by double isotope derivative method. '(Normal adult 
range 0.23  - 1.L4 pg. :-.) a P a t i e n u  with anosmia. 

Plasma 

c 
previous therapy with methyl testosterone, since exogenous androgen 
can stimulate the immature Seminiferous tubule to some extent. On- 
ly geceral gonadotropin assays were conducted prior to treatment 
so that the precise status of hisendogenous FSH and LH levels is 
unknown. Following HMG therapy the mean seminiferous tubular d i -  
azieter of D.D. increased to 109.3 2 4.5 p. At this time an in- 
crease in geminal cell numbers was also noted, but maturation had 
not progressed beyond the cell type noted before treatment, i.e., 
the pachytene spermatocyte. 

These data could be interpreted in the following manner: FSH 
by itself does not affect the immature seminiferous tubule unless 
Leydig cells are stimulated by concomitant administration of LH or 
unless the seminiferous tubules have been prpviously exposed to 
endogenous. or exogenous testosterone. de Kretser ( 9 )  noted early 
seminiferous tubular maturation and an Increase in plasma testos- 
terone levels in a patient with hypogonadotropic eunuchoidism when 
the FSH/LH dosage was 200/500 I . U .  three times weekly for five 
months. Rosemberg et al. (10) in their studies on prepuberal males 
with cryptorchidism noted germinal cell stimulation and early Ley.- 
dig cell maturation following HPIG therapy of equivalent or higher 
FSH and LH doses. 
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Table 4 .  Studies to Induce Spermatogenesis in Hypogonadotropic 
Hypogonadism 

HCG HCG-HMG 
Duration- Suerm Duration .Sperm Highest 

Patient Age of treatment Cbunt of treatment Count Sperm 
(weeks 1 mill/ml (weeks)c mill/ml Count 

J.P. 20 59 Azoo 7 l-2Ihpf 3 g b  ' 

N.S. 20 16 59 - - 7 1 b  a 

H .-G 22 85 (42) - - (42) 

G.G. a 19 78 Azoo 5 l/hpf 1-3/hpf 

1-2 / hpf 14.7 D.D. 22 25 Azoo 15 

E.J. 28 30 Azoo 13 0.3 48 

P.N. 16 56 Azoo 19 occasional dead 
sperm 

In patient H.G., the bracket surrounding the sperm count in- 
dicates that this was the only specimen obtained.. 
anosnia. b. Patients who were married and achieved a pregnancy. C O  

Duration in weeks refers to that interval between onset of treatment 
and the first appearance of sperm in the ejaculate. d. During the 
last twenty weeks HGH therapy was added. 

a. Patients with 

B o  EFFECT OF HCG ON THE ZMNATURE TESTIS 

Seven patients received HCG therapy at a dosage of 2000-5000 
I.U. three times weekly for 16 to 85 weeks. Four patients (D.L., 
J.P., P.S., G . G . )  exhibited the classic form of hypogonadotropic 
eunchoidism, i.e., no discernible evidence of effective endogenous 
gonadotropin secretion. Two of the seven patients (M.S., H.C.) were 
considered as variants of the syndrome resembling the subcategory 
"Fertile Eunuch." Both men were devoid of androgen effects and dem- 
onstrated very low plasma testosterone levels (see Table 2). On the 
other hand, urinary FSH excretion was at the lower limit of the nor- 
mal adult male range on one occasion in patient M.S. 
exhibited a normal urinary GCA (general gonadotrapin assay) titer on 
one of two  occasions while his control testicu1a.r biopsy specimen 
revealed seminiferous tubular stimulation. The mean tubular 
diameter was 116.4 2 18.6 and spermatogenesis had progressed to 
the Sd spermatid level. 
scribed before (TableL,l and sectim A). 

Patient HOG. 

The remaining patient, D.D., has been de- 

ln the patients who demonstrated positive evidence of endogen- 
OUS FSH secretion prior to treatment, therapy with HCG alone pro- 
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duced full spermatogenesis including spermatozoa in the ejaculate. 
This response occurred within 16 and 85 weeks, respectively. 
tient HOGo was unable to submit a seminal fluid specimen until the 
85th week of treatment. Therefore we are uncertain as to the exact 
time that full spermatogenesis developed. 

Pa- 

The remaining five patients =re still azoospermic at the com- 
pletion of HCC therapy alone. 
b l e  4 ) .  
opsy  specimens in D.L., J.P., D.D., and E.J. revealed that spem- 
atogenesis had been stimulated by HCG therapy in each patient where 
a prr-liCG biopsy was available for comparison (Table 3, Figs. 2,3)* 
The question as to why HCC therapy by itself should initiate spem- 
atogenes is in these hypogonadotropk **'prepuberal" patients remains 
unclear. The fact that sufficient endogenous FSH secretion existed 
in patients E1.S. and H . G .  affords a plausible explanation as to wfiy 
Leyaig cell function plus full spermatogenesis was achieved by only 
HCG therapy. However no such evidence was present in patients DOL. 
ar,d J.P. 
gerzixal cell stimulation. On the other hand, it may be that the 
ezdogenous testosterone secretlaa initiated by HCG therapy has a 
definite but limited action wirh respect to stimulating spermato- 
genesis. Lastly it is possible that LH acts directly on the get- . ' 

r.ir.al epithelium. Definitive conclusions will have to wait until 
purified HLH is used in similar patienrs. 

Treatment lasted 25 to 78 weeks (Ta- ' 

Despite the azoospermia, examination of the testicular bi- , 

It may be that the "FSF" activity present in HCG permits 

C, EFFECT OF CONBIRED HCG-HHC TREATMENT 

. , .  
. .  . .  -. . . . . . . .  - . . . .  

. . . . .  

Five patients received combined HCG-HMG therapy of varying 
dsse schedules when solo HCG treatment of 25 to 78 weeks was'still . 
associated with azoospermia (Table 4). 
1 is t e d  below: 

The treatment schedule is 

HCG F S H  (HMG) 
(1.u., t.i.w.) (1 .U. )  

64.5 - 74.3 daily 
2000-4000 63.0 - 74.3 daily 

J.P. 2000 
D.D. 
G.G. 4000 150 t o  1.W. 
E.J. 4000 75 t.i.W. 
P.N. 4000 75 t.i.W. 

The addition of HP~G ( F S H )  to the therapeutic regimen was suc- 

It required 
cessful in four out of the five patients as nieasured by the appear- 
ance of spermatozoa in their seminak fluid (Table 4 ) .  
from 5 to 19 weeks of combined HCC-HMG therapy for this event t o  
occur. Seminal fluid specimens were submitted for analysis once 
weekly. The varying BIG ( F S H )  dosage did not appear to affect the 
response to treatment in this limited study. HCG-HEIG administra- 
tion was continued t o  a maximum of four years (J.P., see reference 
6). The highest seminal fluid sperm concentration was achieved in 
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E . J .  ( 4 8  mil!/ml) a f t e r  a t o t a l  o f  60 weeks1 of combined therapy.  
I n  J .P . ,  t h e  h i g h e s t  sperm count  m e d  was 39 m i l l . / m l .  
apy was d i s c o n t i n u e d  i n  P.N., D.D.. and G.G. a f t e r  34, 45 and 32 
weeks, r e s p e c t i v e l y .  

HMG t h e r -  

I t  i s  d i f f i c u l t  t o  e x p l a i n  uhy combined HCG-IWG the rapy  d i d  
n o t  produce numer i ca l ly  g r e a t e r  sperm counts .  
n a t i o n  p e r t i n e n t  t o  t h i s  p o i n t  &p l a c k i n g .  
i n  time do males  a t t a i n  normal sperm p roduc t ion  d u r i n g  t h e i r  puber-  
a l  p rocess?  U n t i l  t h e s e  d a t a  a r e  o b t a i n e d ,  we have t o  c o n s i d e r  t h e  
fol1o::ing p o s s i b i l i t i e s :  
2 )  the p rope r  FSH/LH r a t i o  was n o t  employed, 3) HCG e x e r t s  an a c t i o n  
w h i c h  i s  q u a l i t a t i v e l y  d i f f e r e n t  from t h a t  e x e r t e d  by HLH, 4)  t h e  
t e s t i s  a s  well a s  t h e  p i t u i t a r y - h y p o t h a l a m i c  system i s  d e f e c t i v e  i n  
p a c i e n t s  w i t h  t h i s  syndrome. (11) 

Fundamental  i n f o r -  
That is, a t  what p o i n t  

1) t r ea tmenf  d i d  no t  l a s t  long enough, 

I t  is a l s o  p o s s i b l e  t h a t  the m u l t i p l e  b i o p s i e s  employed t o  
docucent t h e  r e sponse  t o  t r e a t m e n t  n i g h t  have i n f l u e n c e d  sperm pro-  
ciuctionD Horzever, no t e s t i c u l a r  b iopsy  was performed i n  p a t i e n t  
G.G. 

0r; ly  two p a t i e n t s  were m a r r i e d  w h i l e  r e c e i v i n g  t r e a t m e n t  (J.P., 
J.P.'s w i f e  became p r e g n a n t  zwice and d e l i v e r e d  two normal X.5.). 

r a i e  i n f a n t s .  
c c r . z l  f e n a l e  i n f a n t .  

bl.S.'s w i f e  became p regnan t  once and d e l i v e r e d  a 

D. EFFECT OF HLH a LEYDIG CELL FUKCTlOh' 

The  dose o f  admin i s t e red  HLH r e q u i r e d  t o  produce normal Leydig 
c e l l .  f u n c t i o n  has  n o t  been e s t a b l i s h e d .  
s t u d i e s  i n  o u r  p a t i e n t s  w i t h  hypogonadotropic  eunuchoidism i n  a n  
e f f o r t  t o  o b t a i n  t h i s  i n f o r m a t i o n .  Daca from o u r  HMG the rapy  ex-  
pe r i ence  ( s e e  d i s c u s s i o n  p a t i e n t  C.H.) sugges t ed  t h a t  t h e  e f f e c t i v e  
HLH dosage might  approximate 200 Z . U .  per  day. 

T h e r e f o r e  we i n i t i a t e d  

M.S. ( T a b l e s  2 ,4 )  who had r e c e i v e d  HCG f o r  ove r  t h r e e  y e a r s  
was s e l e c t e d  f o r  s tudy.  
t imes  weekly and h i s  s e x u a l  m a t u r a t i o n  was e s s e n t i a l l y  complete.  
J u s t  p r i o r  t o  s t a r t i n g  HLH and twenty-four  h o u r s  a f t e r  h i s  l a s t  
dose of HCG blood was sampled f o r  plasma t e s t o s t e r o n e  a s s a y  (see 
Tab le  5).'.. The v a l u e  was 1 . 2 ~ ~  7. (normal a d u l t  ma le  r a n g e  0.28 - 
1 . 4 4 ~ 8  (12)) which confirmed our  c l i n i c a l  judgment t h a t  he was 
r e c e i v i n g  op t ima l  HCG therapy.  

H i s  c u r r e n t  HCG dose was 2000 I . U .  t h r e e  

During t h e  f o u r  weeks of HLH t r e a t m e n t  (400 I O U .  t h r e e  times 
weekly) M.S. s t a t e d  t h a t  h e  e x p e r i e n c e d  vasomotor s p p t o n s ,  e.g. 
h o t  f l a s h e s ,  on t h o s e  days he d i d  n o t  r e c e i v e  h i s  med ica t ion .  Li- 
1. There were two p e r i o d s  of t h e r a p y ,  28 weeks and 32 weeks, w i t h a  
one-year i n t e r v a l  between. 
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bid0 was r e p o r t e d  t o  be normal b u t  h i s  s exua l  p o t e n t i a  had dec reased  
s l i g h t l y .  
rum HLH l e v e l  was 9.4 m . l . U . / m l .  bu t  h i s  plasma t e s t o s t e r o n e  Was 
0.23 pg %, which i s  below t h e  normal male range. 
terone inc reased  t o  0 . 3 4 ~ 8  'X a f t e r  .Four days  of 400 I . U .  HLH p e r  
day and dropped t o  0.11 p g  X a f t e r  f o u r  d a y s  of 200 IOU. p e r  day. 
S e r m  LH l e v e l s  were 33 m.I.U./ml f o u r  h o u r s  a f t e r  400 1.U. of HLH 
and 6.8 n.I .U. /ml  e i g h t  and one-half  harrs a f t e r  200 IOU. He t h e n  
r e t u r n e d  t o  HCG t he rapy  a t  h i s  p r e v i o o t  dose schedule .  Androgen 
vi thd raxa l  symptoms d i sappea red  one veek  a f t e r  t h e  resumption of 
HCC therapy,  and h i s  plasma t e s t o s t e r e  t i t e r  was 0 . 6 3 ~ 8  % two 
weeks l a t e r .  

Twelve hours a f t e r  an i n j e c t i o n  of bOO I.U. HLH, h i s  se- 

H i s  plasma t e s t o s -  

These p r e l i m i n a r y  d a t a  i n d i u t e  t h a t  f o r  op t ima l  maintenance 
of Leydig c e l l  f u n c t i o n  i n  pa t i en t , s  w i thou t  endogenous LH s e c r e t i o n ,  
HLH therapy u s i n g  s a l i n e  as  the.-&luent  w i l l  have  t o  be a d m i n i s t e r e d  
d a i l y  a t  doses  s l i g h t l y  above 400 I . U .  
d a i l y  dose r equ i r emen t s  a r e  i n  keeping w i t h  t h e  r e c e n t  d a t a  on h a l f -  
l i f e  s t u d i e s  f o r  HCG and HLH ( a  f a s t  and s low component f o r  each: 
t 1/2 HCC = 11 h r ,  23 h r ;  t 1 / 2  HLH = 21 min, 235 min). (13,14,15) 

These o b s e r v a t i o n s  as t o  

E. EFFECT OF HGH ON TESTICULAR FUNCTION 

I t  has  been suggested t h a t  d e n  Browth hormone and gonado t rop in  
d e f i c i e n c y  e x i s t  t o g e t h e r  t h e  tes tes  of p r e p u b e r a l  males  are less 
developed t h a n  when only gonadotropin d e f i c i e n c y  i s  p resen t .  '(18) 
I f  t h i s  is t r u e ,  HGH may e x e r t  a t r i m u l a t o r y  a c t i o n  on t h e  testis. 

To e v a l u a t e  t h i s  h y p o t h e s i s  we s t u d i e d  t h e  e f f e c t  of  HGH &err 
apy on p a t i e n t  E.J.'s t e s t i c u l a r  f q n c t i o n  ( T a b l e  1). 
denons t r a t ed  d e f i c i e n t  HGH and gonado t rop in  s e c r e t i o n  w i t h  I n t a c t  
t h y r o i d  and a d r e n a l  c o r t i c a l  func t ion .  T e s t i c u l a r  b iopsv  specimens 
were o b t a i n e d  p r i o r  t o  and f o l l o w i n g  HGH2 t he rapy  (5mg t h r i c e  week- 
l y ) .  Before t r e a t m e n t ,  examinat ion of h i s  b iopsy  specimen r e v e a l e d  
an immature t e s t i s  excep t  f o r  an o c c a s i o n a l  s e m i n i f e r o u s  t u b u l e  con- 
t a i n i n g  ma tu r ing  germinal  cel ls .  The most advanced c e l l  .type ob- 
served was t h e  pachytene spermatocyte  (Fig.1) .  
diameter  i n  E.J.'s c o n t r o l  biopsy specimen was comparable t o  t h a t  
noted f o r  p a t i e n t s  w i t h  presumably normal HGH b u t  d e f i c i e n t  gonado- 
t r o p i n  s e c r e t i o n  (Table  1 ) ,  66.6 p vs 62 2 8.8 P. A f t e r  f i f t e e n  
weeks of HGH the rapy  h i s  biopsy specimen was unchanged (Fig .  2), 
i n c l u d i n g  t h e  mean t u b u l a r  d i ame te r  ( 6 5 . 9 ~ ) .  
plasma t e s t o s t e r o n e  l e v e l  was 0.04 pg 
t e r o n e  t i t e r  was no t  o b t a i n e d ,  HGH was d i s c o n t i n u e d  f o r  three weeks 

2. Kindly s u p p l i e d  by t h e  Na t iona l  P i t u i t a r y  Apiencv. Bioassay of  
t h i s  HGH p r e p a r a t i o n  r e v e a l e d  t h e  p re sence  o f  2.0 I.U. HLH and 4.0 
USP u n i t s  P r o l a c t i n  pe r  mg. 

T h i s  p a t i e n t  

The mean t u b u l a r  

' A t  t h i s  t i m e  h i s  
S i n c e  a c o n t r o l  t e s t o s -  . 

No FSH a c t i v i t y  was d e t e c t e d .  

3 .  Performed by Dr. Hortense Candy u s i n g  t h e  double  i s o t o p e  
d e r i v a t i v e  method. 

f D b b l 4 9  
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Fig. 3. (x63. )  Testicular biopsy specimen following HCG therapy Spermatogenesis Definite increase in tubular diameter. 
has been stimulated. 
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TREATMENT OF HYPOPITUITARISM 

a t  which t i m e  h i s  plasma t e s t o s t e r o n e  l e v e l  was 0.02 pg %. 
body h e i g h t  i n c r e a s e d  518'' d u r i n g  HCH therapy.  
t r e a t m e n t  c o n s i s t e d  of HCG f o r  t e n  F k s ,  t hen  combined HGH and HCG 
f o r  twenty weeks and f i n a l l y  HCG p lus  WIG f o r  seven,months.  
t h i r d  t e s t i c u l a r  biopsy specimen o b t a i n e d  a f t e r  h i s  combined . H C G  
HGH t he rapy  ( T a b l e s  3 and 4) r e v e a l e d  a c t i v e  spe rma togenes i s  ( F i g .  
3 )  which had p rogres sed  t o  the  Sc ape rmar id  s t a g e .  The mean tubu- 
l a r  d i a n e t e r  had now inc reased  t a 9 3 . q .  
s t i t i a l  c e l l s  i n t o  Leydig c e l l s  was e-t and h i s  plasma testos- 
t e rone  t i t e r  was 1.17;g %. 

H i s  
T h e r e a f t e r  h i s  

H i s  

P l a tu ra t lon  of h i s  i n t e r - '  

There was no evidence i n  t h i s . p e t i e n t  t h a t  HGH had any e f f e c t  
However ' these r e s u l t s  d o  n o t  re ject  t h e  on h i s  t e s t i c u l a r  s t a t u s .  

p o s s i b i l i t y  t h a t  HGH might supplement t h e  a c t i o n  of FSH and LH dur-  
i n g  c e s t i c u l a r  m a t u r a t i o n  i n  normal pube r ty .  
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Dl SCUSSIOH 

FIACLEOD: Dr .  Pau l sen ,  i n  your s t u d i e s  w i t h  long-continued adminis- 
t r a t i o n  of  HCG i n  eunuchoid p a t i e n t s  i n  whom you observed some d e g r e e  . 
of m a t u r a t i o n  of spermatogenesis ,  h r t  you t a k e n  i n t o  account  t h e  ' 

FSH-like a c t i v i t y  c o n t a i n e d  i n  HCG? 

PAULSEN: 
t h e  g e r m i n a l  ep i the l ium.  
t e r o n e  s e c r e t i o n .  
g e m i n a l  e p i t h e l i u m  by t h e  FSH p r o p e r t y  of HCC. 
comparable d a t a  a s  t o  t h e  e f f e c t  offLI;H on t h e  immature testis. 

Yes, w e  have t o  c o n s i d e r  t h a t  3 C G  has s e v e r a l  e f f e c t s  on 
One i s  by s t i m u l a t i n g  endogenous t e s t o s -  

The o t h e r  may r e l a t e  t o  a d i r e c t  a c t i o n  on the 
What we need 1s 

ROSE!.ISERG: 
could be e s t i m a t e d  and t h i s  w i l l  be n e g l i g i b l e  i n  t h e  s t u d i e s  r e p o r t e d  
he re . .  

DICZFALUSY: 
i n  most HCG p r e p a r a t i o n s  t h e  FSH-Like a c t i v i t y  co r re sponds  t o  1 fU 
f o r  e v e r y  1,000 1U of HCC. 
have any e f f e c t .  

The amount of FSH a c t i v i t y  i n t r i n s i c  t o  t h e  HCC molecu le  

hlaking an approximation, 1 t h i n k  i t  i s  f a i r  t o  s a y  t h a t  

Hence, t h i s  amount of FSH w i l l  n o t  r e a l l y  

ROSS: 
hormone a c t i v i t y  i n  t h e  u r i n e  of t h e s e  eunuchoidal  p a t i e n t s ,  what .-. 
q u a n t i t y  of u r i n e  i n  r e l a t i o n s h i p  t o  t h e  24-hour o u t p u t  have y o u  In-. 
j e c t e d  p e r  animal? What i s  t h e  n a t u r e  of  t h e  e x t r a c t  which you.used: 
f r a c t i o n  A, B, C? I a s k  t h e s e  q u e s t i o n s  t o  emphasize t h e  d i f f e r e n c e  
between " f a i l u r e  t o  d e t e c t "  and * t t o t a l  absence" of activity. 

D r .  Pau l sen ,  when you r e p o r t  d e t e c t i n g  no f o l l i c l e - s t i m u l a t i n g  

' 

. -' . .  
PAULSEN: 
t r o p i n s  were "unde tec t ab le t*  a s  opposed t o  @yobsent". 
i n j e c t  a 12-hour a l i q u o t  p e r  a s s a y  animal .  
small  amounts of  u r i n a r y  gonado t rop ins  which may be p r e s e n t  I n  t h e s e  
p a t i e n t s .  
c r e t e d  i n  t h e s e  p a t i e n t s  t han  i s  p r e s e n t  i n  normal a d u l t  males. 
use  f r a c t i o n  A f o r  our  assays.  

I t r i e d  t o  be c a r e f u l  by s t a t i n g  t h a t  t h e , u r i n a r y  gonado-- 

We -have n o t  d e f i n e d  t h e  
I n  g e n e r a l  we '. 

A l l  we c a n  s t a t e  is t h a t  t h e r e  is l ess  gonado t rop in  ex- 
We 

CllNTLD IN U.8 


