


THE IN VIVO AND IN VITRO INCORPORATION
OP RADIOACTIVE PHOSPHOROUS BY THE 

ANTERIOR PROSTATE OP THE MOUSE

BY

EDWARD THOMAS KNYCH, JR.

A THESIS

Submitted to the Faculty of the Graduate School 
of the Creighton University in Partial 
Fulfillment of the Requirements for 
the Master of Science Degree in the 
Department of Physiology-Pharmacology

Omaha, 1966





V

ACKNOWLEDGEMENTS

The Author wishes to express his sincerest gratitude 
to Dr. John A. Thomas whose attention and continued 
suggestions have greatly aided the Author in the 
completion of the requirements for the Master of 
Science degree. He would also like to acknowledge 
Mrs. Georgia Kutner for her technical assistance.
Finally, the Author would like to express his gratitude 
to his wife, Lucia, whose thoughtfulness and sacrifice 
are a constant source of encouragement.



TABLE OF CONTENTS

Introduction...................  ....1
Statement of Problem............................. 6
Materials and Methods.....................   7
Results.........................................12
Discussion......................................23
Summary....  .................. .. 28
Bibliography....................................29
Appendix........................................3^



LIST OF TABLES

Table 1 Specific Activity of the Blood of the
Normal Mouse...........................13

Table 2 Specific Activity of the Blood of the
Castrate Mouse.........................13

Table 3 Specific Activity of Chemical Fractions
of the Normal Mouse Prostate.......... 15

Table 4 Specific Activity of Chemical Fractions
of the Castrate Mouse Prostate........ 16

Table 5 Change in Specific Activity of Chemical 
Fractions of the Testosterone Treated 
Castrate Mouse Prostate................18

Table 6 Change in RNA Content of the Castrate
Mouse Prostate.........................20

Table ? Change in Acid-Soluble Inorganic Phos
phorous Following Castration...........22



1

INTRODUCTION

Loss of endogenous male sex hormone results in 
characteristic regressive changes. These changes lead 
to the cessation of growth and subsequent atrophy of 
the secondary sex structures. Injection of testic
ular extracts or testosterone leads to the restora
tion of morphologic and cytologic characteristics in 
these structures. Early investigators (Moore and 
Gallagher, 1930; Korenchevsky, 1932a,b,c,; Hays and 
Mathieson, 19^5» Math!eson and Hays, 19^5) have clear
ly demonstrated the dependence of sex accessory tis
sue on male sex hormone. The descriptive works of 
Moore and others have demonstrated that both the 
growth and the histologic integrity of sex accessory 
organs are controlled by androgens.

More recently, considerable effort has been de
voted to the study of the biochemical alterations in 
sex accessory organs following the loss of male sex 
hormone. Profound changes in the metabolic integrity 
of these target organs takes place after castration. 
Many protein, carbohydrate, and lipid constituents 
are lost or sharply reduced following the removal of 
the gonads. The secretory activity of the sex acces
sory organs is sharply reduced as a result of the loss
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of androgenic stimulation. For example, the ability 
of these structures to synthesize and secrete fructose 
and/or citric acid has been shown to be under gonadal 
control (Mann, et al, 1949$ Levey and Szego, 1955)•
Mann and his co-workers have repeatedly demonstrated 
the dependence of sex accessory organs of several 
species on testosterone (Mann, 1964).

Several enzymatic changes occur in sex accessory 
organs following castration. Both mitochondrial 
(Davis, et al, 1949; Williams-Ashman, 1954) and extra- 
mitochondrial enzymes (Butler and Schade, 1958) are 
influenced by androgen. In general, enzymatic activ
ity in these organs is reduced following removal of 
the gonads. The activities of enzymes involved in 
carbohydrate metabolism, viz, alkaline and acid phos
phatase (Porter and Melampy, 1952; Butler and Schade, 
1958) and aldose and ketose reductase (Samuels, etal. 
1962), are lowered following castration. Restoration 
of these activities is dependent upon the suitable 
replacement of testosterone.

The protein anabolic activity of androgens is 
well known, however, only recently has much attention 
been focused on its ability to influence nucleic acids. 
The ability of testosterone to increase total ribo
nucleic acid and to increase the ENA:DMA ratio has
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been extensively documented (Rabinovitch, et el*
1951; Kochaklan and Harrison, 19^2; Kochaklan, e£ el, 
1964; Liao, 1965). Furthermore, the ability of cer
tain antibiotics possessing protein inhibitory activ
ity have provided additional information concerning 
the manner in which testosterone effects nucleic acid 
synthesis (Williams-Ashman, 19&5)•

Testosterone has long been implicated in the 
regulation of protein synthesis. Amino acid activ
ating systems have been shown to be under hormonal 
control (Kochaklan, et al, 1961). The ability of 
ribosomes, isolated from sex accessory organs of 
castrate animals, to catalyze the incorporation of 
labelled valine into protein has been shown to be 
lower than normal ribosomes# Treatment of castrates 
with testosterone has been demonstrated to enhance 
the valine incorporating ability of isolated ribosomes 
(Williams-Ashman and Liao, 19^3)•

In addition to studies dealing with enzymatic 
changes and/or alteration in metabolic constituents 
of sex accessory organs, radioactive isotopes have 
also aided in examining certain biochemical events 
taking place in these organs. Endogenous zinc, a 
constituent of some sex accessory tissues, can partially 
be replaced by its radioactive form. Gunn, et al (1955)
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have shown a preferential uptake of ^ Zn j.n the 
dorsolateral prostate of the rat. This uptake was 
demonstrated to be under hormonal control, since 
the administration of testosterone to castrate animals 
enhances the incorporation of this substance into 
prostatic tissue.

Compounds labelled with radioactive carbon have 
also been used extensively to study the effects of 
male sex hormones on protein and nucleic acid syn
thesis in sex accessory tissue. Williams-Ashman and 
Liao (1963) have shown that the incorporation of L- 
valine C*^ into protein by isolated prostatic ribosomes 
is diminished following castration. It has been

1 Llfurther demonstrated that the rate of glycine-2-C 
incorporation into protein of the prostate is decreas
ed following castration and is returned to normal with 
testosterone treatment (Costa, et al, 1963; Kochakian, 
1963). Kochakian and Hill (1966) have shown, some
what pardoxically, an increased incorporation of 
orotic acid-6-C into ribonucleic acid of an androgen 
dependent organ following castration. This increase 
is returned to normal following androgen administration.

Radioactive phosphorous compounds have been 
utilized to study various metabolic and secretory pro
cesses in sex accessory glands. Kochakian, et al (1961)
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using labelled ATP showed that amino acid activating 
enzymes are under the influence of male sex hormones. 
Wicks and Kenney (1964) have recently demonstrated 
that the incorporation of ^2P into ribonucleic acid 
can be Increased as early as twenty minutes after 
the Injection of testosterone into castrated rats. 
Ando, et al (i960) have utilized the uptake of radio
active phosphorous into sex accessory organs of 
castrated rats as a measure of androgenic activity. 
Kato, et al (1965) have demonstrated an increased 
amount of ^2P in prostatic secretions after androgen 
administration.

It is apparent that many factors in sex accessory 
organs are influenced by male sex hormone. It has 
been stated (Mann,1964) that it would be difficult 
to name any single biochemical reaction in these 
organs which was insensitive to androgens. Despite 
the well documented dependence of the metabolic and 
secretory activities of these organs for androgen, 
the molecular basis of the hormonal action remains
unknown
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STATEMENT OF PROBLEM

The purpose of this investigation was to study 
the influence of male sex hormone on the incorporation 
of radioactive phosphorous into various chemical frac
tions of the anterior lobes of the mouse prostate 
(coagulating gland).

has been used to investigate the effects 
of testosterone on sex accessory tissue(Kochaklan, 
et al, 1961; Wicks and Kenney, 1964; Ando, ejb al, i960) 
in other species. Neither its incorporation into 
chemical fractions of the normal mouse prostate nor 
the effect of testosterone on the incorporation of 
this element into various chemical fractions of the 
castrate mouse prostate has been investigated. There
fore, it was of interest to study the incorporation of 
32P into these chemical fractions after castration and 
androgen replacement. It was of further interest to 
evaluate concurrent changes in ribonucleic acid and 
acid-soluble inorganic phosphorous.

Finally, an in vitro system with which to study 
the effects of testosterone on isolated tissue was 
investigated.



MATERIALS AND METHODS

Animals and Tissues, Male, albino mice (Swiss - 
Webster strain) averaging 30-35 grams were used 
throughout this study. They were maintained on 
commercially available laboratory chow and water 
ad libitum. Groups of animals (N=8 or more) were 
castrated via the abdominal route. Animals were 
either sacrificed at 1, 2, 6, 7 or 12 days post-
castration. Groups of castrate mice were treated 
with testosterone. Testosterone was injected sub
cutaneous ly in a peanut oil vehicle in doses of 
50, 100, 200 or 400 micrograms per day. Injections 
were initiated either on the day of castration and 
continued for five days or on the seventh day after 
castration and continued for five days. On the day 
of sacrifice blood samples were collected and the 
anterior lobes of the prostate (coagulating gland) 
removed. Tissue samples were blotted, weighed and 
subsequently analyzed for alterations in various 
metabolic parameters.

32In Vivo Incorporation of __P. Preliminary
experiments sought to determine the optimum con
ditions for the incorporation of ^2P, such as time 
of incorporation, route of administration and dose
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of P. Normal animals were therefore Injected
either subcutaneously or intraper1toneally with
0.8 pC or 20 pC / mouse and sacrificed at varying
time intervals up to 16 hours after injection.
Analysis of blood and lobes of the prostate indicated
that the optimal conditions for incorporation occured
about 2 hours after subcutaeneous injection of 

3220 pC of P / mouse (666 pC / kg. body weight)
(see results section). These conditions were used 
throughout this study.

Blood samples (approximately 0.1 ml.) were 
placed in a pre-weighed stainless steel planchet, 
diluted with distilled water and allowed to air-dry 
for 24 hours. The planchet plus dried blood was then 
reweighed and counted. Data was expressed as spe
cific activity (counts / minute / milligram dry 
weight of blood).

Incorporation of radioactive phosphorous into 
prostatlc tissue was assessed either in whole organs 
or in various chemical fractions of homogenized 
organs. In initial experiments whole glands were 
placed in plancheta, air dried for 24 hours and then 
counted. Data was expressed as specific activity 
(counts / minute / milligram wet weight of tissue) 
or percent change in specific activity from control.

32
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Subsequent experiments utilized acid and organic 
solvent fractionation in the preparation of pros
tatic tissue. Two lobes of the prostate were placed 
in 2 milliliters of cold 10% trichloroacetic acid 
(TCA) and homogenized. Samples were centrifuged 
and the supernatant decanted and saved. This pro
cedure was repeated using an additional 2 milliliters 
of TCA. The two resulting supernatants were combined 
(TCA soluble fraction). The remaining precipitate 
was resuspended in 2 milliliters of an ethanol:chlo- 
roformtether mixture (3 volumes:! volumeil volume). 
Following ceptrifugation, the supernatant was decanted 
and saved. The precipitate was washed with an add
itional 2 milliliters of solvent and the wash added 
to the supernatant previously collected (hereafter for 
brevity referred to as the "EtOH" soluble fraction).
The remaining pellet was incubated for two hours at 
37°C in a flask containing 3 milliliters of a 0.1M 
acetate buffer (pH 5.0), and 60 micrograms of RNase 
(Sigma, Type 1A). Following incubation the sample was 
centrifuged and the supernatant saved. The precipitate 
was washed with an additional 2 milliliters of acetate 
buffer and centrifuged. The two resulting supernatants 
were combined and comprise the RNA fraction. The remaining
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Insoluble fraction was saved for subsequent counting 
(see flow sheet-appendix).

In Vitro Incorporation of ^P. Anterior lobes 
of the prostate obtained from normal, castrate, or 
castrate mice treated with testosterone were used.
One lobe was placed in 1 milliliter of a Krebs- 
Ringer Bicarbonate buffer (pH 7.4) which contained 
0.2 pC *^P. The whole organ was incubated at 37°C 
in a Dubnoff metabolic shaker for varying periods 
of time (30, 60, 120, 180 and 240 minutes). Following 
incubation, the organs were removed, blotted, chemically 
fractionated, and the incorporation of radioactive 
phosphorous measured.

Despite repeated experiments using prostate
glands from both normal and castrate mice no signif-

32leant differences in the Incorporation of P could 
be observed. Furthermore, no conclusive in vitro 
effect of testosterone on the uptake of radioactive 
phosphorous could be shown in either normal or cast
rate animals.

32Measurement of Incorporation of P. Aliquots 
of the various fractions collected (i.e. TCA soluble, 
EtOH soluble, RNA and Insoluble) were placed in 
planchets, air dried and counted. Counts were corrected 
for aliquot size, background and decay. Data were
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expressed as specific activity (counts / minute / 
milligram wet weight of tissue) or as percent of 
specific activity of the control. Blood and tis
sue fractions were counted using a Chicago Nuclear 
gas flow counter, Model 186a .

Chemical Determinations. In order that compar
ison of data might be made with chemical data, 
both RNA and TCA soluble inorganic phosphorous were 
measured. RNA concentrations and content was deter
mined by measuring the absorbance of aliquots of the 
RNA fraction at 260 mu in a Beckman DU spectrophotometer. 
Yeast RNA (Pabst Laboratories) was used as a standard. 
TCA soluble inorganic phosphorous was determined by 
the method of Fiske and SubbaRow (1925). Data from 
both RNA and inorganic phosphorous was expressed as 
content (ug / organ) or as concentration, (pg / 100 
mg. of tissue).

Statistical Procedures. The means of control 
groups were compared with the means of experimental 
groups by the difference of means procedure (Snedecor, 
1956).
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RESULTS

In an attempt to determine optimal conditions 
for the in vivo incorporation of P into the anterior 
prostate, it was first necessary to examine the 
blood levels of this element. This was done in 
order to extablish a time interval during which the 
availability of 32P to the tissue was relatively 
constant. Table 1 shows the incorporation of radio
active phosphorous into the blood of normal mice.
No significant change in blood levels of 32P were 
observed from 1 to 8 hours. A significant decrease 
was observed at 16 hours (P^0.001).

Regardless of the route of administration,
(i.e. subcutaneous or intraperitoneal) the specific 
activity of whole organs reached a maximum at two 
hours following 32P injection. However, the sub
cutaneous route of administration yielded a slightly 
higher mean specific activity than the intraperitoneal 
route, (2.66+0 .3 2 and 2.18+0.35 respectively). 
Therefore, in all subsequent experiments incorporation 
was determined two hours after a subcutaneous injection 
of 32P.

The effect of castration on the blood levels of 
labelled phosphorous can be seen in Table 2. Although
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TABLE 1

Specific Activity (counts 
of Blood From

/ minute / mg. dry weight) 
Normal Mice

Uptake Time Specific Activity

1 hour (10)* 259.3 + 14.?**
2 hour (10) 229.7 + 7.2
4 hour (10) 252.3 + 17.8
8 hour ( 9) 254.0 + 9.5
16 hour ( 8) 136.7 + 9.5

* number of samples 
** mean + standard error

TABLE 2

Specific Activity (counts / minute / mg. dry weight)
of Blood From Castrate Mice 2 Hours After the
Subcutaneous Injection of 20uC 32p / Mouse
Days Post-Castration Specific Activity P

0 days (10)* 229.7 + 7.2**
1 day (10) 373.7 + 18.2 *0.001
2 days (10) 369.9 + 8.8 ^0.001
4 days (10) 336.1 + 16.9 *0.001
6 days ( 9) 514.1 + 16.3 *0.001
7 days (10) 459.5 + 22.0 ^0.001

* number of samples 
** mean + standard error



all mean values were significantly increased above 
control, no consistent increases were observed 
during the various post-castration intervals studied. 
It is apparent that blood levels rise very abruptly 
following the removal of the testes. At six and 
seven days post-castration blood levels are Increased 
two-fold.

32Table 3 shows the incorporation of P into 
various chemical fractions of the normal prostate.
The TGA soluble fraction shows a significant increase 
in uptake at two hours (P£ 0.001). This re
sponse was maintained until about four hours and 
thereafter significantly declines. The EtOH and 
Insoluble fractions peak at about four hours.
Longer intervals, i.e. eight and sixteen hours, 
produce significant reductions from the peak incor
poration levels (P-s 0.05). In the RNA fraction a 
significant increase in specific activity was seen 
at eight hours when compared with the levels of the 
two previous time intervals (P^ 0.05).

Table ^ shows the effect of castration on the 
two hour incorporation of radioactive phosphorous 
into the chemical fractions of the prostate gland.
The most apparent change was observed in the TCA 
soluble fraction. Specific activity decreased as
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TABLE 3

Specific Activity (counts / minute / mg.
of Chemical Fractions of the 

Normal Mouse Prostate
wet weight)

Uptake Time TCA EtOH
Soluble Soluble RNA Insoluble

1 hour (10)* 89.0** 5.03 5.12 4.42
+ 6.8 + 0.46 + 0.36 + 1.02

2 hour (10) 204.1 12.11 4.66 11.91+ 18.0 + 1.37 + 0.40 + 1.67
4 hour (10) 219 .8 24.01 4.50 12.83+ 21.0 + 2.28 + 0.50 + 2.41
8 hour ( 9) 65.7 10.50 6.51 6.56+ 4.1 + 0.81 + 1.33 + 0.46
16 hour ( 8) 40.5 10.90 5.97 6 .98

+ 3.0 + 1.09 + 0 .69 + 1.39
* number of mice 
** mean + standard error
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TABLE 4

Specific Activity (counts / minute / mg. wet weight) 
of Chemical Fractions of the Castrate Mouse Prostate 

2 Hours After the Subcutaneous Injection of 
ZOjxC 32p / Mouse

Days After TCA Eton RNA Insoluble
Castration Soluble Soluble

0 days (10)* 204.1** 12.11 4.66 11.95
+ 18.0 ± 1.37 +0.40 + 1.67

1 day (10) 164.4 11.45 6.50 11.91
± 2°.9 + l.°9 +0.82 + 0.88

2 days (10) 117.9 9.23 5.86 8.33
± 5.1 ± 0.59 +1.18 + 1.81

4 days (10) 131.3 8.68 8.13 10.61
+ 8.0 +1.21 +1.69 + 1.72

6 days ( 9) 122.3 9.96 7.14 8.92
+ 5.8 + 0.47 +0.63 + 1.50

7 days (10) 112.9 9.41 3.57 10.06
+ 6.3 + 0.96 +0.33 + 0.76

* number of mice
** mean + standard error
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early as one day following castration. One week 
after castration the mean value of radioactive 
phosphorous had been reduced to 45# of the normal 
level. Reductions in the EtOH soluble fraction 
were also observed. Castration generally resulted 
in an increase in the specific activity of the RNA 
fraction. No consistent alterations were observed 
in the Insoluble fraction.

The effect of testosterone on the castrate 
mouse may be seen in Table 5. Injections of two 
doses of testosterone (50 pg. or 400 pg. / mouse 
/ daily x 5) were initiated either on the day of 
castration or on the seventh day post-castration.
The 50 pg. dose schedule of testosterone when 
initiated on the day of castration caused a 28# 
increase in the specific activity of the TCA soluble 
fraction, as compared to castrate control. A sim
ilar regimen started on the seventh day following 
castration caused no effect. It is interesting 
that when the testosterone injections ( 50 pg. ) 
were initiated at the longer post-castration Interval 
the most demonstrable changes occurred in the EtOH 
and Insoluble fractions. Regardless of the time of 
the initiation of testosterone replacement, the 
incorporation into the RNA fraction was observed to
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TABLE 5

Change In Specific Activity (counts / minute / mg. 
wet weight) of the Chemical Fractions of the 
Testosterone Treated Castrate Mouse Prostate 
2 Hours After the Subcutaneous Injection of 

20pC 32P / Mouse.
Expressed as Percent of Castrate Control.

TCA EtOh
Soluble Soluble RNA Insoluble

Testosterone 50ug daily x 5Initial injection 
on the day of 127.8* 119.1 36.7 114.8
castration + 7.4 + 11.8 + 4.2 + 11.0

Testosterone 50ug dally x 5Initial injection 
seven days after 100.4 272 .2 50.4 123.9
castration + 3.4 + 19.5 + 3.6 ± 9.9
Testosterone 400ug daily x 5
Initial injection 
seven days after 114.1 275.2 40.5 129.4
castration + 10.2 + 24.4 * 5.3 ± 9.3
* mean + standard error
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be generally reduced.
Increasing the dose of testosterone from 50 pg.

to 400 jag. (with the first injection occurring 7
days after castration) caused little additional re-

32sponse in terms of incorporation of P. Although 
the RNA fraction was observed to be lowered follow
ing the injection of the higher dose of testosterone, 
it is in reality being returned toward normal. This 
becomes evident when a comparison of the RNA fraction 
of the normal and castrate is made.

During the course of these investigations it 
became of interest to measure certain chemical con
stituents in the prostate gland. Since the primary 
interest centered about the incorporation of radio
active phosphorous into various prostatic fractions, 
including RNA, it was of importance to investigate 
changes in the absolute levels of both RNA and non- 
radioactive phosphorous. Table 6 shows a reduction 
in prostatic RNA content (pg. / organ) following 
castration. Levels remain essentially unchanged 
until about two days after castration. Beginning 
at four days the content of RNA is significantly 
reduced from normal control (Pé0.001). The gravi
metric response of these same organs began to show 
decreases at approximately the same post-castration
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TABLE 6

Change in RNA Content (jag / organ) of 
Castrate Mouse Prostate

the

Days After Castration Content P

0 days (10)* 27.5 ± 2.5**
1 day (10) 27.9 + 2.1
2 days (10) 26.1 + 3.5
4 days (10) 16.4 + 1.2 iO.001
6 days ( 9) 9.8 + 0.8 *0.001
7 days (10) 9.4 + 0.7 *0.001

* number of mice ** mean + standard error
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intervals as did the RNA content. Calculation of 
RNA concentrations, ( jig. / 100 mg. of tissue ) on 
the other hand, exhibited early post castration 
increases. Thereafter the concentration of this 
nucleic acid decreased parallel to both the RNA 
content and wet weight of the organ.

The effects of castration on acid soluble in
organic phosphorous may be seen in Table ?. The 
influence of male sex hormone on phosphorous meta
bolism in this organ may be readily observed. Signif
icant decreases in this chemical constituent were seen 
as early as twenty-four hours following castration. 
These reductions were seen both in content and con
centration
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TABLE 7

Change in Acid-Soluble Inorganic 
Following Castration

Phosphorous

Days After Content Concentration
Castration (ug / organ) (ug / 100 mg tissue)

0 days (10)* 7.8 + 0.73** 38.5 + 2.40
1 day (10) 6.7 + 0.54*** 33.8 ± i.io
2 days (10) 5.0 + 0.41*** 29.5 + 0.70***
4 days (10) 4.3 + 0.51*** 26.6 + 1.49***
6 days (10) 2.4 + 0.17*** 25.9 + 1.73***
7 days (10) 3.3 + 0.43*** 31.8 + 4.81

* number of mice 
** mean + standard error 
*** P 4  0 t 01
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DISCUSSION

The administration of androgens results in a 
reduced excretion of several inorganic ions, including 
inorganic phosphorous. The retention of these ions 
is probably a reflection of the enhanced protein 
anabolism observed after androgen administration (cf. 
Turner, i960). Castration undoubtedly results in a 
temporary imbalance of these ions in a number to 
tissues. This imbalance may be reflected by the in
creased blood levels of labelled phosphorous observed 
in the castrated mouse (Table 2). Loss of a prime 
anabolic hormone, such as testosterone, could account 
for the observed hyperphospheremia. Since neither 
the renal excretion nor the uptake of into other 
major organs, such as the liver and muscle, were in
vestigated this explanation remains speculative.

32Many investigators have utilized P to investi
gate effects of testosterone on the sex accessory 
organs of various species (Ando, et al, I960; Wicks 
and Kenney, 1964; Kato, et al, 1965? Kochakian, 1961). 
Few, however, have studied the incorporation of this 
element into normal prostatic tissue. Recently, how
ever, Kato, et al (1965) have investigated the uptake 

32of P into the prostatic fluid of the dog. These
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investigators injected (intravenously) radioactive 
phosphorous and collected prostatic secretions at 
varying intervals after injection. They chemically 
fractionated this fluid in a manner similar to that 
employed in the present study. The mouse seems to 
respond in much the same way as the dog. Fractions 
obtained from both species showed a similar sequence 
of peak incorporation of radioactive phosphorous. 
However, these individual peaks occurred somewhat 
earlier in the mouse. This temporal shift might be 
expected since the label would undoubtedly appear 
in the organ prior to its appearance in the secretion 
of the organ.

Castration caused the most profound effect in 
the TCA soluble fraction. The dependence of various 
constitutents of the acid soluble fraction for androgens 
is seen in Table 4. Castration has led to a consider
able reduction in the specific activity of this 
fraction. Several phosphate-containing substances 
are acid soluble and are found in androgen dependent 
organs (DeVedier, 1963; Kochakian and Hill, 1966).
These acid soluble substances include nucleotides, 
phosphorylated carbohydrate intermediates and in
organic phosphate. Direct measurement of acid soluble 
Inorganic phosphorous showed a significant reduction
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following castration (Table 7). This would seem to 
suggest that the reduction seen in the specific 
activity of the castrate*s TCA soluble fraction is 
due to a reduction in phosphorous pool(s).

Castration also produced changes in the RNA 
fraction. The general metabolic activity of the sex
accessory organs is reduced following castration.

32Therefore, the use of an isotope such as P should 
result in a reduction of the specific activity in 
the various chemical fractions. However, loss of 
endogenous androgen caused a general enhancement 
of the specific activity in the RNA fraction (Table 4). 
This observation is still more puzzling in view of the 
fact that castration also leads to reductions in 
the RNA content (Table 6 ). Although these observa
tions appear to be anomolous they are in agreement 
with the data presented by Kochakian and Hill (1966). 
These investigators, using the specific pyrimidine 
precursor orotic acid-6-C1 ,̂ have observed similar 
increases in the RNA fraction following castration.
They have further reported decreases in the RNA content. 
Upon analysis of the RNA precursors these authors 
found that the concentration of these precursors was 
not significantly altered by castration. They con
cluded that the removal of androgen resulted in a
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greater metabolism of RNA precursors. Thus the RNA 
polymerase systems of the cell were provided with 
precursors of higher specific activity. Data obtained 
in this study would tend to substantiate such a hy
pothesis.

Since androgen replacement tends to return meta
bolic and secretory activity of the castrate’s sex
accessory organs to normal, it would be reasonable

32to assume that such replacement would return P
incorporation to normal. Ando, et al (i960) measur-

32ed the incorporation of P into whole sex accessory 
organs of the castrate rat. They found that treat
ment of the castrate rat with testosterone produced

32significant increases in P incorporation. Kato, 
et al (1955) measuring radioactive phosphorous in 
the prostatic fluid of the normal dog found that 
testosterone propinate caused increases in the amount 
of labelled phosphorous found in the prostatic fluid. 
However, as can be seen in Table 5* the present 
studies do not clearly demonstrate the expected 
effects of testosterone. This was probably due to 
the choice of dose or to the schedule of administration 
of testosterone. Nevertheless, there were certain 
changes in the EtOH and RNA fractions which seem 
worthy of further investigation. Testosterone
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administration was observed to cause a reduction in 
the specific activity of the ENA fraction. When a 
comparison of the normal and castrate RNA fractions 
is made it is observed that the normal mean specific 
activity is generally lower. Therefore the lowered 
incorporation of radioactive phosphorous seen in the 
testosterone treated castrate is to be expected.
The EtOH fraction was observed to be slightly reduced 
following castration (Table 4). However, when tes
tosterone was administered for five days, beginning 
on the seventh day after castration, profound increases 
were observed when compared to the castrate control 
(Table 5). It is apparent that the testosterone- 
induced changes in these fractions of prostatic tis
sue are complex and that only further investigations 
will more fully disclose the intricacies of these
metabolic events
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SUMMARY

The incorporation of radioactive phosphorous
into the anterior lobes of the prostate (coagulating
gland) of the mouse has been studied. The influence

32of male sex hormone on the uptake of P by this 
organ was examined. Castration caused reductions 
in the specific activity of the acid soluble and 
EtOH fractions. The specific activity of ribonu
cleic acid fraction was usually enhanced. Testos
terone most consistently influenced the incorporation
of radioactive phosphorous into ribonucleic acid

32fraction. Large increases in incorporation of P 
were observed in the EtOH fraction of 7 day castrate 
mice treated with testosterone.
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APPENDIX
Plow Sheet For The 
Chemical Fractions 

Obtained From Mouse Prostate

TissueJHomogenize in 2ml 10$ TC vPrécipitâte 
Wash in 2ml 10$ TCA~

4Precipitate
!Suspend in 2m1 of 

Eth ano 1 » Eth er iChlorofo rm> Mixture
4Precipitate

Wash in 2ml of 
Ethanol » Eth er »Chlorofo 

Mixture
4Precipitate

Incubate in 3m 1 of 
Acetate Buffer (pH 5.0)v 

Containing 60ng BNase
PrecipitateIWash in 2m 1 of 

Acetate Buffer (pH 5.0)'

Supernatant

tWash

TCA Soluble Fraction

lSup ernatant * N

Wash

EtOH Soluble 
Fraction

’Supernatant

-Wash
Precipitate

RNAFraction

Insoluble
Fraction
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