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ABSTRACT

Studies were carried out in male albino rats on the influence of age,
castration and substitution by testosterone on urinary amino acid
excretion pattern and excretion of 17-hvdroxy corticoids in the urine.

While age had no effect on amino acid excretion, corticoid activity
decreased with age.

Castration caused increased excretion of amino acid and slight
increase in corticoid excretion, testosterone produced nitrogen retention
and decreass in corticosteroid excretion.

!

INTRODUCT.ON

THE recent rapid extension of knowledge of chemistry, biochemistry and
physiology of steroid hormones has resulted in increasing attention being
focussed upon these substances as regulators of biological processes. In
addition to the action on specific sex tissues and other glands of internal
secretion, androgens also affect general body processes such as growth,
mstabolism of protein, adrenocortical activity, e‘c. Most of present know-
ledge shows that androgens cause calcium, phosphorus and nitrogen reten-
tion. Research on anabolic effect of androgens and catabolic effect of
corticoids in nitrogen balance study received tremendous stimulus when

therapeutic efficiency of compounds of 19 nor series and cortisone were
discovered.

Long, Katzin and Fry (1940) gave a clear demonstration of the role
of the adrenal cortex in protein metabolism. These investigators showed
that the administration of C-11 oxygenated corticosteroids caused an
increase in nitrogen excretion of fasted adrenalactomized rats suggesting
that the adrenal cortex exerts some controlling and integrating influence

* Part of the work submitted for M.Sc. Degree of the University of Bombay in 1967,
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on both protein and carbohydrate metabolism. Since then there has been
a great deal‘ of interest and activity in this field. Group of research workers
hzwc‘ cxperimented to establish that biochemical disorders are related to
steroid hormones. It has been known that small amounts of amino acids
and 17-hydroxy corticosteroids are excreted in urine and the levels can be
altered with the metabolic changes. The further recent rapid extention of
k‘nowledge of steroid hormones has set a stage for enquiry into the rela-
tionship of steroid hormones and protein metabolism. Studies were there-
fore undertaken to see the changes that occur in free alpha amino acid
excretion and 17-hydroxy corticoids excretion during castration and steroid
treatment, and to examine the correlation between them.

MATERIAL AND METHODS

Parts of the studies related to observing these changes by experimenting
on male rats. The 17-hydroxy corticosteroids excretion was studied quanti-
tatively, the amino acids excretion was studied both qualitatively as well
as quantitatively. James—Caie method was used for study of 17-hydroxy
corticosteroids excretion. The qualitative study of alpha amino acid excre-
tion was carried out by using two-dimensional paper chromatography tech-
nique and the quantitative study of free alpha nitrogen level was done by
using colorimetric (ninhydrin) method.

Albino rats of local variety were used and were divided into various
groups (Tables I, II and III}. 24 hours urine was collected under constant
food intake and water was allowed freely. 0-5ml. toluene was used as
a preservative.

RESULTS

The values obtained for alpha amino nitrogen, 17-hydroxy .corticoids
and normal alpha amino acid pattern in male rats are represented in Table 1.

Table 1I shows free alpha amino nitrogen excretion in sham-operated,
castrated and testosterone-treated rats.

Table III shows excretion of 17-hydroxy corticoids in sham-operated,
castrated and testosterone-treated rats.

Lysine, glycine, serine, threonine, ala}line, .leucine and 'or 1351?1;;11:
are excreted in all groups of male rats. Amino ?.Cld pattern dgei. no geﬁnﬁe
after sham operation. Castration produces amn:.toac.xduna,. u 1;3 choite
pattern is observed. Testosterone treatment mgunta.ms ammod azfte rp o
similar. to normal during the treatment. Serine is excreted
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TABLE ~ ;‘

Influence of age on excretion of alpha amino nitrogen, 17-OH corticoids and
free alpha amino acid pattern in normal male rats

| Free alpha amino acids excreted in urine o
Alpha : 17 —_
No. Av. amifio | OHCS | Lysine Glycine Serine  Threonine Alanine Leucine
Group body Ng i . ‘
N of weloht excretion | ©Xcretion and/or
O | animals g I upgm./ isoleucine -
’ (2) mgm. | 24 brs -
‘ 50 ml. '
1 6 670 144 1220 |+ + - + + +
£ 3.31 | +3-61 | *1.38 <
11 6 123-6 17-6 491 |+ + + + o+ +
+ 4.8 +5-1 | £1.48 ;
m | 6 221.6 | 17-2 9-60 | + + + + + + )
+10-41 | £3-80 | £2-08
: i
TasLe 11 3
Effect of male sex hormone on free alpha amino nitrogen excreted by male
rats on different days after castration
Normal Free alpha amino nitrogen excreted on different days per 50 ml. of urine i *
Average| Amiro P ys per - Ol uriné in mgm.
Mode of body | N2 ex-~
treutment | weight | cretion Number of days
ing. |mgm/o0) g2 3 4 5 6 7 8 9 10 11
Sham opera- | 134+0 17.¢ | 58-4  37-7 30-7 23.5 2056 19:2 18+4 . .o . .
tion +13.71 |+4-30 {£10-85 £7-T4 £5-37 £5-21 £1-27 £1-17 %100
Castration 139.0 17.2 | 60-0 72:3 624 464 337 25-3 18-0 . .. . e
+12.20 |+5-61 |+14-3 £14:2 +155 £11.85 +£5:20 £5-02 £0-826
Castration 153-6 . 25-0 306 27.0 22.2 221 196 17-15 23-7 3893 305 259
T +13.32 £3:86 +3-80 +3-19 £2:20 +4.7 +00864 +1-38 ck1-92 +4-87 :5:90 +3-97
Testosterone -
propionate

* Number of animals treated =6.

g,‘

operation and after castration, whereas it disappears after testosterone
treatment. Phenylalanine is excreted only in sham-operated and testo-

sterone-treated rats. Phenylalanine excretion is not observed in castrated
rats. :

In sham-operated male rats, both amino nitrogen excretion as well as
total 17-hydroxy corticoid excretion level increase on the first day of opera-
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TABLETIIT

Effect of male sex hormone on 17-hydroxy corticoids excreted by male rats
on different days after castration

Normal 17-Hydroxy corticoid excreted in pgm.[24 hours®
Mode Av. 17-
of body | OHCS Number of days
treatment | weight | pgm./ -
ing. | 24 hrs. 1 2 3 4 5 6 7 8 9 10 11
Sham opera- | 134:0 6-73 | 15-23 7-98 11-59 17-30 7-34¢ 6-24 6-08
tion l:i:13-71 +0-82 | £6-19 +1-34 +£2-08 £2-92 +£2-04 +1-43 £1-40
Castration 139-0 5-62 $6-13 4-81 5.22 5.73 5-83 6-25 5-40 e . .
*12.20 | £0-99 | £1.37 £1-13 *0-86 +1-09 £1-43 *1-19 +0-90
Castration 153-6 .. 5.44 4-74 4-47 406 3-75 350 411 4:10 3-82 437 4-09
+ (£13-32 +1.08 +0-72 £0-96 £1-02 £0-89 *£0-91 £0+39 +0-84 +0-50 *£0+67 £0-75
Testosterone!
propionate

* Number of animals treated = 6.

tion. Both the levels return to normal on the 5th day. There is a significant
increase in the level of amino nitrogen excretion and a slight increase in
the 17-hydroxy excretion level in castrated rats. Testosterone propionate
produce. nitrogen retention and lowers corticoid activity.

DISCUSSION

In the present study it is observed that age has no effect on amino acid
pattern in male rats. Lysine, glycine, serine, threonine, alanine, leucine
and/or isoleucine are excreted in all groups of male rats. Present finding
regarding the effect of age is consistent with David Seligson’s (1950) observa-
tion. In the present study it has been further seen that corticoid activity
declines with age. This finding is supported by studies on aging by Samuel
(1962). From the recent studies carried out by Espiner (1966), it has been
seen that there is a 10-40-fold increase in the urinary excretion of biologically
active steroids after major operation. Present investigations show increase
in levels of alpha amino nitrogen and corticoids after sham operation,
probably due to post-traumatic metabolic changes caused by the stress of
operation.

Castration in males is followed by an increased size of adrenals. Pearson
and Eliel (1952) have reported that testosterone would counteract some of
the effects of cortisone on normal tissue. Butler etal. (1953) gave testo-
sterone to two adrenalectomized patients maintained on 25-50 mg. of cortisone
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daily. Gamzell and Notter (1956) have observed that the adrenalectomizec
patients treated with testosterone propionate in a dosage of 50 mg. daily
for three days caused a dscrease in the urinary corticoids from about 35 mg
to 13 mg. and that two days after the last injection of testosterone proprionat
the urinary corticoids returned to preinjection values. All these author
have also considered an indirect effect of androgens on adrenal cortex vi
the pituitary. Data are scarce regarding the effect of castration and gonada
hormone on corticoid activity. However, it has been reported by Rindan
(1957) that castration partially inhibited stress induced activation of adrena
cortex and that this modification of the response of the gland was prevente
by the administration of testosterone to the castrated animals. The sligh
increase in corticoid levels in the castrated animals may be explained on th
basis of absence of inhibitory effect of testosterone after castration. Decrease
activity after testosterone administration may be suggestive of inhibitor
effect of gonadal hormone.

The influence of androgens on protein metabolism has been studie
in detail since the demonstration by Kochakian and Murlin (1935) tha
testosterone is capable of causing nitrogen retention in castrated dog
Verifications of this finding were made by many workers but very littl
attention has been paid specifically to the free alpha amino acid excretior
In the present study it was noticed that castration induces aminoaciduri
though no definite pattern of amino acid was observed, while testosteron
propionate produces amino nitrogen retention.

It has already been demonstrated by Zinneman ef al. (1963) that cortiso
administration enhances the urinary excretion of serine, threonine, alanine
asparagine, glutamine, histidine, glycine, cystine, phenylalanine, lysine, cysta
thionine, valine, alpha n-butyric acid, leucine and ornithine. The preser
study of testosterone therapy shows that the retention is limited to the sam
group of amino acids, i.e., serine, glycine, alanine, threonine, lysine, leucin
and/or isoleucine. Comparing testosterone with cortisol it is found the
both act on the same group of amino acids. Cortisol produces increase
excretion of this group of amino acids whereas testosterone produce
retention in the same group of amino acids. Renal clearance studies ¢
cortisol indicate that increased excretion of the amino acids may be du
to a defect in renal tubular reabsorption but in the case of testosterone suc

a study has not been carried out.

SUMMARY

1. Age has no effect on amino acid excretion while corticoid activi
decreases along with the age in male rats.
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2. Lysine, glyci ‘ - .
ysine, glycine, serine, threonine, alanine, leucine and or iscleucine

arc excreted in all groups of male rats

3. In sham-operated rats both amino nitrogen excreiion os well oS
total i7~h}tdroxy corticoid output in the wrine incre‘:av_ ; _ffk “’.t'_ “s
the op-eratnon. Both the levels return to normal on&;;eeggl;:c gif‘if’ m
collection. It may probably be due to protein catabolic a“t&i' ” C?A f"'it:i“fft_
which are increased due to stress of sham operation “tion of corticoids

4.L. In ti.le case of cz-xstrated male rats amino nitrcgen excrelion Ircreasts.
Qastlaonza induces aminoaciduria. Corticoid excretion slightiy ircreases
in castrated male rats. T

5. Testosterone propionate in male rats produces witrogen retention

probably due to anabolic action of testosterone propionate. 1t lowers the

' adrenal cortical activity, perhaps due to inkibitory effect of testosterone on
2 adrenal cortex.
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