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CHAPTER VI

EARLY INFLUENCE OF TESTOSTERONE PROPIONATE ADMINISTRATION

TO NORMATL INTACT MALE ATLBINC RATS (Rattus norvegicus

albinus) ON CERTAIN ASPECTS OF HEPATIC METABOLIC PATTERNS:

IIT PROTEIN AND NUCLEIC ACID METABOIISM

It is-now an sccevted fact that regulstion of
protein metsbolism is schieved by mechanisms operating
at the sub-cellular level and slso by co-ordinsted actions
between cells and tissues. (Brayson et 8l., 1965; Malt,
1967; Blakley and Vitols, 1968; Diczfalusy, 1973).
Hormones play & major role in regulation of biosynbthesis of
specific proteins. (Talslay and Williams-Ashman,1958;
Willisms-Ashmen ef 8l., 1958; Mayol snd Thayer,1970;
Beier and Beier-Hellwig, 197%; Scherver, 1973; Talwer et 3l.,
1973). Moreover, it is o known fact that different tissues
respond differently to the ssme hormones (Berrinston, 1964;
Bern and Micoll, 1968). Leathem (1970) has pointed out that
certain hormones; under parbiculsr experimental set up,
have inhibitory influence on protein metabolism in some
organs, whereas, they may have stimulatory effect in others.
Anabolic influence of male sex hormones on growth and
development of reproductive and accessory sex organs is a
well documented fact (Xochskisn and Harrison, 1962;

Kochakian,1964; Doeg et al., 1972; Masinwaring and Wilce,1972;
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Coffey)l974; Liang and Lizo,1975; Rajaleskshmi and Prasad,
1976). It is 8 proven fact that both DNA and RNA are
necegsarily associated with protein synthesis as well as
growth (Wilson, 1962; Vollmer snd Ksuffmann,1963; Kidson

and Kirby 1964; Liao et al., 1965; Widnell and Tata,1966;
Willams-Ashman and Shimazaki7l967; Kosto et al., 1967;
Minguell and Sierralta,1975; Kurtz et al., 1976). Apert
from androgens, the cestrogens are also known to influence
protein metabolism- (Aschkenasy-Lelu and Aschkensasy,

1959), wherein these suthors have pointed out dose-dependent
actions of cestrogens at low dose levels oestrogens were
noted to have slightly ansbolic actions, but at higher
dosages they were distinctly catabolic, It is glso very
obvious from seversl studies (Fuji~Villeejl968; Mayol and
Theyer, 1970; Stormshak et al., 1976, and Engel et 81.,1980)
that 1t is not only the dose level of hormome that counts
but their effects need 2lso be gtudied in relation with
time. Taking this into consideration; different doses of
sndrogens were selected for the present study. Munro (1970)
has suggested that cells/tissues are capasble of synthesizing
and degrading their own constituent proteins. The liver
proteins, together with plasma proteins synthesized by

the liver, constitute the major component of labile
proteins. Deposition or loss of proteins from liver snd
pancreasf~is fsster than any other organ. As early as 1946,

Kochakian observed that androgens have anabolic effect in
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castrated as well ss intact animals. However, the present
study reports on different pattern of response of hepatic
tissue as influenced by TP administration to intact

aunimals.

The earlie; work done in this laborstory has
shown thet, as far as the protein metabolism is concerned,
even deprivation of sudrogens showed an anabolic effect
within first 48-hours of orchidectomy and also with
subgequent replacement therapy within as short a span as
few hours (Ambadkar and Gangaremani, 1981; Ambadksr
et 8l., 1987). It wss, therefore, thought necessary to
investigate the possible early effects of androgens on the

hepstic tissue of the normal heslthy intact male albino rats.

-

MATERTIALS AND METHODS

Adult male albino rats (Rattus norvesicus albinus)

weighing 120-160 gms were employed as experimentyenimals.
Testosterone propionate (TP) was iﬁjected intramuscularly
as a single dose per animal before sscrifice. Three
different experimental groups were injected with 0.1, 0.25
and 0.5 mg of TP and these znimals were sacrificed after
30, 60, 90, and 120 minuvtes. Total protein, DNA and RNA
contents were quantitsatively estimated in the hepatic
lobes (M snd Sp.). The other details were as described in

Chapter-1.
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RESULTS :

DNA With 0.1 mg TP administration it was observed
that in the case of M-lobe there was consistant and

gradual suppression righﬁ from 30 minutes interval to

90 minutes, but at~120 minutes intervsl signs of recovery
were evident (Table 6.2, Fig.6.2), wheress, in the case

of Sp.lobe, suppression of DNA level wss spperent upto

one hour but thereafter there was recovery of DNA conteut
through 90 snd 120 minutes. 0.25 mg dose of TP did induce
reduction in DNA content of M-lobe as well as that of
Sp.lobe. However, there wss a striking increase, above
normal level, in case of the M-lobe which was also

spparent at 90 and 120 minutes. The Sp.lobe slso registered
a highly significasnt rise in DNA content by 60 minutes,
nevertheless, the recovery to normal level was apparent

by 90 ss well as 120 minutes intervals. In & marked
contrast the higher dose of 0.5 mg TP wass noted to suppress
significantly the DNA levels in case of both the lobes and

at a8ll the intervals studied.

RNA : 0.1 mg TP injection to normal rats showed that
there was 8 congistant suppression in RNA content of
M-~lobe right from %0 minutes interval to 90 minutes and
was mesximum at 120 minutes (Table 6.5}. In the case of

Sp.lobe, initislly there was . no suppression in the RNA
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level, but at later intervels it exhibited a trend similar
to that observed in M-lobe, with maximum influence at

120 minutes interval. Higher dosages of 0.25 mg and 0.5 mg
of TP revesaled highly significsnt reduction in RWA content
ol both the liver lobes as early as 30 minutes intervals,

and it continued to be so at all intervsls studied.

It is apparent from table 6.3 thst both the
liver lobes respond to TP asdministration in a dose-
dependent manner snd also with respect to time laspse; the
suppression of RNA levelsg being greater and quicker with

incressing dose.

PROTEIN : From the values represented in Table 6.1 it

could be seen that 0.1 mg TP dose induced fluctuations in
total protein content of both the lobes with an apparent
transitory recovery by 90 minutes interval only. The
higher dose of 0.25 mg had a remarvrkable suppressing
influence within first %0 minutes of hormone administration
but later on trend of recovery was obvious at all the

three intervals gtudied. It is very remsrkable that 0.5

mg dose of TP could induce very significsnt and consistent
suppression of protein content in case of both the lobes

of liver:. (Table 6.1, Fig.6.1).
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Table 6.1 : Immediate influence of exogenous TP
administration to white rats, with respect

to hepatic protein content.

Post operative Normal animsls administered with TP
intervels 0.1 mg 0.25 mg 0.5 mg
M SP M SP M SP
* ok K n k% k% EEE Y PR R * & ok oy k
30 minutes 12.95 1%.01 6.42 5.85 5.08 5.44

+ 0.5 + 0.9 + 0.1 0.4 0.6 +0.49

# ok A Kok ER R N XK 4 ¥ & ok o ok 3k bR gk 2 3 >k A Kk ox

60 minutes 9.65 9.12 9.35  8.84 6.05  6.17
+0.8  + 1.3 +0.7 0.4 0.3  +0.5

&k kK

*
90 minutes 10.78 12

*hokk ok Kt gk o ok ok ok ¥k ok 4 %

55 10.65 10.89 5.14  5.43%
+0.9  +0.6 +1.2 +1.3 +0.5  +0.%6

* ok & A K 8ok o F 4 % ok ok * 4ok 3 ok * Aok gk oo o o K

120 minutes 7.32 6.97 10.52 9.99 4.61  5.35
+ 0.60  +0.41 +0.39 +1.0 +0.4  +0.3

Normal hepstic protein content expressed
as % of fresh tissue weight
M (Median lobe) Sp (Spigelian lobe)
14,41 + 0.5 17.55 + 0.8

* P05 ** P (.02 *r* PLLOL FHrY P L001 ****P{ ,0005

+ S.E.M. of at least eight animals.



>~

HEPAT/IC DNA CONTENT

os Mg dF TP

_ —
| ¥
T%. " S NN
I N n
D "
DS S SN & K o w, ‘9'® B A AVaY, v e
u RCELIUBOLKKA 5 &w%&ﬂ...v».u..u&.
L3 AR
~
2
Q
N X
” l 1 S £y
R N
Q ~ ! : | D . ‘
".““1« -“. ’l Q‘( 1‘(“.‘ W \A\JINTN) \/ 5/
m. @_ u..ﬂ/u.wmﬂﬂwmrﬁh. mw RIIIRLIR IR LR IRKK
N R
N B3
N °
IR IR ST XR 267 ¢% 906
a% 3m KRR LRRRK
[N
~
Q
1 ¢ { 1 i { s | L m } | I 1 | i 1
N ~ 0 W 3 ™ N o v o ) ~
¢ T o o 9 5 9 9 3 EINR SR SR

LHDIIN FNSSILHSITS 70 bw [67 "t tNIINO> YNC

f

0-5 MG OF TP

025
X AFTER TP INJIECTION

120 rINvZES %
0-25 o5 0-1

So MnyrEs ¥

o1



Table 6.2 : Immediate influence of exogenous TP
administration to white rats, with respect

to hepatic DNA conbtent

Post operetive Normsl snimals administered with TP
intervals 0.1 mg 0.25 mg 0.5 mg
M sP M sr M SP
¥ ko Ak P Y IEE N * &g ok ok *
30 minutes 0.030 0.0%6 0.036  0.049 0.02 0.04
+ .00L =+ ,001 + .002 + .004 + .006 + .01
F ook kK IR ¥k 4ok ¥ %k 3k ¥ X % b %
60 minutes 0.027 0.03%5 0.062 0.10 0.02 0.03%
+ .002 + .002 + .02 + .01 + .005 + .006
¥ 44 A% YA ok * * L N X 4ok ok ok
90 minutes 0.025 0.05% C. .03 0.01

+ 004 + 004 + .

w K ¥k h ok A % # ok K FOF KKk

' * ok kA #
120 minutes C.03%% 0.043% 0.05 0.05 0.02 c.02

+ .002 + .004 + .004 + .003 + ,00% + .004

Normal DNA content of the hepatic tissue
expressed as g/mg of fresh tissue weight
M (Median lobe) Sp (Spigelisn lobe)
0.044 + 0.00% 0.064 +0.002

* P .05 ** PL.02 *** PCLOL FHA P LO0L A*FYHE P L0005

+ S.E.M. of st lesst wight animals.
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HEPTIC RNA CONTENT
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Table 6.3 : Immediate influence of exogenocus TP
administretion to white rats, with respect

to hepatic RNA content

Fost operative Normal asnimalg administered with TP
intervals 0.1 mg 0.25 mg 0.5 mg
M SP M sSP M gP
¥ %k ook ¥ L K ¥k ok Aok * %4 o k% $oF ko ¥
20minutes 0.03% 0.060 0.01 0.01 0.007 0.007

+ .001 + .004 + .00l + .00l + .001 + .00L

EE 3 S * A4 or 3k ER N ok ox 4 ¥ ok A %k oor E R I S 3

60 minutes 0.035 0.033% 0.01 0.01 0.008 0.008
+ .002 + .001 + .001 + .002 + .0007 + .002

¥k Aok % ¥, ko ¥y 4t LRI X * o ok 3K kA ok

90 minutes 0.03%3% 0.03% 0.01 0.01 0.01 0.01
+ .0035 + .002 + .001 + .002 + .002 =+ .002

¥k P ok kR K kA k Koo | %k b K E L E LR oK g A K

120 minutes 0.018 0.019 0.008 0.009 0.009 0.01

Normsl RNA content of hepatic tissue
expressed as g/mg of fresh tissue weight
M (Median 1lobe) Sp (Spigelian lobe)
0.05 + .002 0.06 + .004

* P .05 ** P .02 **r PYL0L *rr* PCL00L *TYTX P L.00D5

+ S.E.M. of ot least eight animals.
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DISCUSSION :

At the very ongset, 1t could be seen from the
results presented here that, in general, administration of
TP to normal intact animsals led to varying degrees of
depletion of protein content in both the hepatic lobes.
Further, it could be seen that the first two dose levels
(0.1 mg and 0.25 mg) apparently pefmitted some staggering
effect on depletion of protein levels but that of 0.5 mg
dose led to a consistantly reduced level of hepsatic
protein. There was o simultsneous and concommitant fall
in the levels of DNA as well as RNA, that of latter being

more intense.

Here 1t would be necessary to add that similar
very early influences of hormone sdministration on protein
and nucleic acid contents were obtained under various
experimentel conditions in respect of different tissues by
seversl workers (Kosto et 8l., 1967; Fu-Liyu and Felgelson,
1971; Siboyadjiev and Hadglolov, 1971; Sidransky, 1982;
Mukku et 21., 1982; Ambadkar et al., 1987).

Interdependence of patterns of nucleic acid
metabolism and those of protein metabolism is 8 well known
fact (Kosto et 8l., 1967; Kurtz et sl., 1976; Minguell and
Sierralta, 1975; Bryson et al., 1965; Mslt, 1967; Blakley
and Vitols, 1968). From the results presented here it

could be seen that reduced levels of RNA and DNA could



92

logically lead to corresponding reduction in the rate of
protein gynthesis. On the other hand, incressed levels of
such enzymic activities ss those of GOT and GPT

(Chapter 5), which sre known to be present in wasting
conditions of mammalian liver (Myron Johnson, 1974), would
lead to protein degré%ﬁon. The combined sction of these
two factors are probably responsible for reduction in

hepatic tissue protein content.

Androgens are normelly known to exhert an
overall anabolic influvence. It is clear from the work
of Kosto et a2l. (1969) that prolonged injections of
sndrogenic steroids to csstrstes gradually lead to a
"wearing off" of anapolic influence and reduction of
growth in the accessory sex glsnds. Lesser and Bruchosky
(1973) have also reported that continued injections of
dihydrotestosterone (DHT) to castrated rats initislly lesad
to reversal of castration effects but, beyond 5 days the
rate of cell proliferation fell and the rate of DNA

synthesis also declined; reaching almost unegligible levels.

From the work of Aschkenasy-Lelu and Aschkenasy
(1959) it is apparent that not only temporal effects are
of significance but dose levels alsoc tell upon differencses
in hormone sction. These authors, working on the influence

of cestrogen on uterine protein metabolism, have proved



that whereas low dose levels of cestrogen exert a slightly
anabolic action while higher doses exhibit distinct

cstabolic influence.

Litereture cited above mostly dealt with effects
of hormone administration on protein synthesgis in
cagtrated snimslg, wherein initisl reversgal effects sre
self~explanatory but the later effects are in sll
probgbility related to regsined normalacy of the concerned
tissues which were then subéected to further influence of
steroild hormones. During the course of present investiga-
tion intact animals were subjected to hormone treatment
and hence the effects are probsbly comparsble to the later
conditions reported in the works cited sbove. It is,
therefore, 1ikely that exogenously administered hormone
leads to higher titres in circulation and this immediately
leads to the unexpected results reported here. Hence, it
could be suggested that early influence of TP administration
to intact animels baglcally differs from that obtainsble
under various other conditions - temporally 8s well as

dose~wise.



