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able in vivo method of determining the 
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Effects of Androgens on Concentrations of LH and FSH in the 
Male Rat Pituitary.* (31713) 

ROBERT J. RYAN AND JOHN E. PHILPOTT 
Endocrine Laboratory, Department of Medicine, University of Zllinois College of Medicine, Chicago 

The relative biologic potency among 
androgenic steroids is dependent, in part a t  
least, on the end-point used in the assay. 
The present study was undertaken to compare 
the ability of several androgenic steroids and 
their biosynthetic precursors to prevent 
castration changes in pituitary LH and FSH 
concentration. An estrogenic steroid was in- 
cluded in the study with the hope that these 
data would further elucidate the control of 
gonadotropin secretion in the male rat. 

The experiments were done in 
two series, the first in the fall of 1963, the 
second in the summer of 1965. Experimental 
procedures were made as similar as possible. 
Two hundred to 250 g male Sprague-Dawley 
rats were castrated or left intact and segre- 
gated into treatment groups. They were fed 
ad libitum with Purina Mouse-Breeder chow 
and tap water and were housed in a controlled 
environment of 76°F with 10 hours of light 
and 14 of darkness. 

Subcutaneous injections of the materials 
to be tested were begun on the day of 
operation and continued 6 days a week for 

Methods. 

* This investigation was supported by USPHS Re- 
search Grant A 3758. 

30 injections. The volume of material in- 
jected was 0.25 ml. The steroids used and 
the doses employed are given in Tables I and 
TI. Peanut oil (Planters) was used as the 
vehicle for the steroids and was used un- 
adulterated for the control animals. 

The rats were killed with chloroform 24 
hours following the last injection. The pitu- 
itaries were quickly removed, weighed and 
soaked in acetone. Body weights were meas- 
ured. The ventral prostates and seminal 
vesicles (plus coagulation glands) were dis- 
sected, plotted and weighed. 

The acetone soaked pituitaries were dried 
in vacuo, homogenized in 0.9% saline and 
diluted appropriately for assay. Stock solu- 
tions were kept frozen at -1OOC for reassay, 
usually within one to two weeks. 

The piltuitaries were assayed for LH con- 
tent using Parlow’s ovarian ascorbic-acid 
depletion procedure( 1 ) .  The first series of 
assays was done using conditions as previously 
defined(2).t In the second series, the in- 
terval between injection and removal of the 
ovary for ascorbic acid measurement was in- 

t LH assays in both series employed 4 or 5 assay 
rats a t  each of the 2 dose levels tested. 
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creased to 4 hours. FSH assays$ were per- 
formed using the rat ovarian weight 
augmentation procedure of Steelman and 
Pohley ( 3 )  with the folIowing modifications: 
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each dose level. 
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TABLE 111. A Statistical Analysis of the Relationship of Logarithm of pg of Steroid t o  
Logarithm of Pituitary LI I  Concentration as Percent of Castrate Control from the Combined 

Data of Series I and 11. 

11 r b (k S.E.) Linearity 

Estroiie 3 --.a881 -1.3979 .4177 F = 11.2 

Testosterone 7 -.8887 - .6910 .1314 F = 22.3 
(p  <.w (P <.05) 

(P <.05)  (P <.01) 

The assay animals were of the Holtzman 
strain; injections were given once daily; and, 
the total dose of HCG was 50 I.U. 

All bioassays were performed using a 2 X 2 
design. Two assay standards were always 
employed, the castrate pituitary and the ap- 
propriate NIH standard (NIH-LH-S1 or S5 
and NIH-FSH-S 1 ) . All assays were evaluated 
statistically by the methods for parallel line 
assays(4) and are reported only if they ful- 
filled the criteria of parallelism and a lambda 
of less than 0.3. Where duplicated assays 
were performed geometric means were 
calculated and the 9570 confidence limits were 
derived using the method of Sheps and Moore 

Data are presented in Tables I 
and 11. In the first series of experiments the 
LH concentration of the castrate pituitaries 
was 9.9 pg of NIH-LH-S1 per mg of wet 
weight. In the second series of experiments 
the LH concentration was 9.3 pg of NIH-LH- 
S1 and the FSH concentration 34.3 pg  of 
NIH-FSH-Sl per mg of wet castrate pitu- 
itary. In both series of experiments castration 
resulted in a S-fold increase in pituitary LH 
concentration within 4 to 5 weeks, but there 
was no increase in pituitary FSH concen- 
tration. 

With respect to LH concen- 
trations in pituitaries of castrated male rats, 
the data would seem to justify several con- 
clusions. Castration resulted in an increase 
in pituitary LH concentration as has been 
noted previously( 6,7). Based on administered 
dose, the CIS steroid, estrone, was more ef- 
fective in preventing the post-castration in- 
crease in pituitary LH than any of the Clo ‘or 
Csl steroids tested. This is consistent with 
data previously recorded in the literature( 6) .  
The CI9 steroids were more effective than the 
Csl steroids and among the CI9 steroids tes- 

( 5 ) .  
Results. 

Discussion. 

tosterone was several times more potent than 
A 4 Androstenedione or dehydroepiandroste- 
rone. Progesterone, 1 7 u hydroxyprogesterone, 
and pregnenolone in doses up to 10 mg per day 
were either ineffective or showed a modest 
effect that was not consistently reproducible. 

A statistically significant relationship be- 
tween logarithm of dose of testosterone, or 
estrone, and logarithm of pituitary LH con- 
centration was demonstrated (Table 111). 
These relationships were linear but were of 
poor predictive value. Although the dose- 
response slopes were different for the two 
steroids the difference did not achieve statisti- 
cal significance. Thus, on the basis of these 
data and analyses, it was not possible to 
detect a difference in the mechanism by which 
these two steriods affect LH concentration in 
the pituitary of the castrate male rat. 

When all of the doses of all of the steroids 
used in Tables I and I1 were culled for those 
producing an increase in prmtate size, a 
significant (p<O.Ol) correlation (r  = 
-0.67) was found between logarithm of 
prostate weight and logarithm of pituitary 
LH concentration. The following “least 
squares regression equation” was derived : 

Y = 3.47587 - 0.98621 X. Where: 
Y = logarithm of pituitary LH concen- 

tration as percentage of castrate controls, 
X = logarithm of mg of ventral prostate 

per 100 grams of rat. 
This regression equation did not show sig- 
nificant departure from linearity (F = 9.96 
p<O.Ol) . The standard error of the slope 
was t 0.3124. 

With respect to FSH, castration did not 
result in an increase in pituitary concen- 
tration. This also agrees with data previously 
reported (6,7). The CI9 steroids ( testoslterone, 
A 4 Androstenedione and dehydroepiandros te- 

n 



FATTY ACID COMPOSITION IN OBESE MICE 2 43 

rone) all increased FSH content and concen- 
tration in the castrate pituitary. There was 
minimal increase in FSH concentration with 
the administration of 17 u hydroxyprolgeste- 
rone and pregnenolone but larger doses seemed 
to be required than with the CI9 steroids. 
Progesterone was without effect, and estrone, 
in the doses employed, produced only a 
questionable decrease in FSH concentration. 
Dose-response relationships were not dis- 
cernible. 

In the female rat is is generally held that 
the mechanisms regulating pituitary LH and 
FSH are largely if not entirely separate. The 
dissociation of effects of several steroids, a t  
specific doses, on pituitary LH and FSH 
concentration in these castrate rats adds 
further circumstantial evidence that these 
mechanisms are also separate in the male rat. 
As a corollary, it appeared justified its con- 
clude that neither testosterone nor estrone 
alone would be sufficient to control gonadotro- 
pin concentration in the pituitary of the 
male rat. 

Castration of adult male rats 
resulted in a !?-fold increase in pituitary LH 

Summary. 

concentration, but no change in pituitary FSH 
concentration. Estrone, testosterone, A 4 
Androstenedione and dehydroepiandrosterone 
inhibited the post-castration increase in 
pituitary LH and there was a relationship 
between dose and degree of inhibition. Those 
steroids which exhibited an androgenic effect 
increased the pituitary FSH concentration in 
the castrate pituitary, but a dose-response 
relationship was not discernible. 
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Composition of Plasma Triglyceride Fatty Acids and Free Fatty 
Acids in Hypothalamic Obese Mice.* (31714) 

T. W. REDDING AND A. V. SCHALLY 
Endocrine and Polypeptide Laboratory, Veterans Administration Hospital, and 
Department of Medicine, Tulane University School of Medicine, N e w  Orleans 

Administration of gold thioglucose to mice 
results in an obesity similar to that induced 
by stereotaxic lesions in the ventro'medial 
nucleus of the hypothalamus in rats and 
mice. Although early woirk suggested that 
little functional damage was done by gold 
thioglucose other than causing hyperphagia, 
more recent evidence suggests tha,t other 
physiological functions may be affected( 1). 
The hypothalamus is well known to contain 
factors which stimulate or inhibit the release 
of known anterior pituitary hotrmones( 2 ) .  
Damage to this area by gold thioglucose may 

*Supported in part by a grant from Merck and 
Co., Inc. 

cause, in addition to hyperphagia, an im- 
balance in the production and release of 
anteriolr pituitary hormoaes. We have re- 
cently shown that the pituitary may play an 
important role in the prloduction of obesity in 
gold thioglucose treated mice ( 3 ) .  

Using new micromethods for the separation 
of plasma lipids, followed by gas-liquid 
chromatography, we have extended our ob- 
servations to the cumpositioa of triglyceride 
fatty acids and free fatty acids in the plasma 
of normal mice and in hypaphysecto[mized and 
non-hypophysectomized gold thioglucose 
lesioned mice. 

Materials and methods. Female mice ojf 




