SUMMARY AND GENERAL CONSIDERATIONS

Many Ffacets of szndrogen functions end Thelr
interpley in the genersl meteovolism sre now being widely
accepted in the scientific world. 7The field of resesrch
cs fer a3 reproductive hormones 8re concerned is not
restricted to the target tissue as such but slso includes
non-terget Tissues snd sl times Tends to smend the
definition of a target organ. The hevatic tissve is one
guch orgsn which 1s no more considered a non-target Lissue
as far gs the sbteroid actions are concerned. Further, in-
more recent years, it hess been rvreported that lack or
excegs of steroid hormones leads to significsnt slterations

in the normsl hepatic metabolic vatterns (EKononlkove and

Nedvidek, 1972; Khendweksr et al., 1973; TPirkko et al.,
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75; Pirkko, 1981; Huddeshwsr et 8l., 1984; Ambsdkar

st 2l., 1987).

It is rsther difficult to incorvorate herein
the vast litereture availsbie on the effects of androgen
deprivetion znd 1ts subsequent replscement therapy.
Hevertheless, 1t is 1mportant to mention thet mejority of
the earlier studies deel with loag-term effects of sndrogens.
The literstvre aveilable on short-term early inlluences of
androgens somehow [all short of & coherent account of the

action of testiculsr androzens on oversll physiclogy of
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liver, Hence, eerly gddrogenic inflvencs on the hepatic

functions leaves wnuch to beeip&drod.

Overgll alterations induced tegticuler

by
sndrozgens gre so vivid thet thelr probable influence con
intermediate metabolism of the hepatic tissue certainly
warrants further investigstion. The literature published
during the last few Jdecades (Pirkko, 19381; Max and Toop,
198%; Muddeshwar et al., 1984; Din-udom et 2l., 1985) has
smply proved that the action of stercids becomes apparent
within 8 matter of few hourg/minutes of itg adaministrastion.
Fyurthermore, recent trends in c¢linicsl practice of frequent
administration of nstursl as well as various synthetic sex
hormones to deal with vprobl.-ms of fertility disturbsances,
cercinomag, snd scmetimes ss entifertility drugs, do

provide enough csuvge for calling special atfention today to
take a more than cursory view of the situstion; particulerly,
with reference to overall body welfare. It is highly
necesegery to be Iorewsrned of the undesirable metabolic

influences such hormones mey have ag side effectas.

Thus, the major goal of the nresent 1rvestigstion
was to gain better insisht intce the mechenism of sndrogen

actions on the response of such g vital orzen as the liver.
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On the besis of esrlier observations reported
from this lsboratory (Gsangersmani, 19739) where the preseunt
study was cerried out and in view of bhe fact that the
alterations in enzvmic sctivities are manifeststions of
hormonal regulstion, to begin with, en attempt was made in
the vresent stud- to observe the hepstic enzymic levels
pertaining to carbohvdrate and protein metaboliem of the

/ .

hevstic GtTigsue.

Guantitetive evaluetion of different metabolic
parvsmeters of hevatic tissue constitutes tThe basic blocks
of methodology reported herein:; sfter trving out several
higtochewical and histologicel techniques. A4 detailed
outline of the entire methodology has been sysbteomatically

represénted in the very firgt chapter of this thegis.

Spigelion lobe (nomenclature of Green, 1959)
of ret liver has been reported tc exhibit decidedly different
resvonses than the remaining lobes to androgen deprivstion
s vell as replacement (Ambadker and Gsngaramsni, 1980,

/ / . > -

81 snd 82). Consequently, the primsry focus of the entire
present study was on sevarste invegtigation of the thedian
(representstive of rest of the liver lobes) end the Spegelian

lobes of liver. Thisg asgpect of the stvdy 1s noteworthy as

such rezional functional diffevcunces in metabolic responses
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of different lobes of liWer has been reporbed in respect
of other physiologicel adjustments (Hems et al., 1972;

— S—

Tyagi and Mishrs, 1977).

Jode

Before roing further into the deteails of the
datea, it is necessary to mention here that exploving the
only meximally elffective dose of TP administrstion XEE-;
0.1 mg of TP to 48-hour castrated rats wes made a fixed
locus of the oresent investigstion. This importent
assunmption was justifiably made ss 1t had already been
reported that 48~hours of cssbtrabior induced waxinmum
alteretions in the liver snd thet 0.1 mg TP administration
could bring back most of the altered parameters towards

[

normality (Gengavrameni, 1979).

In the szcond phase of the dresent study an
investigation of dose-dependent hepstic regponse of normal
intact rats was tsken up employinz three different doses
viz.-0.1,0.25 8nd 0.5 mg of TP sdéministration. The main
objective of tsking up this pilot proiect was to be
forewarned of the metabolic disturbances thst bthe hormones
may induce, and hence, of The suvbsequent interference with
the overall body welfare. The date were collected as esrly
as 30 minvtes after TP sdministration snd thercafter =2t
60, 90 and 120 minutes. {usntitative biochemical snaslysis

of the two liver lobes - the medisn snd the Spigelian -
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were coerried out sepsrately to evaluate tThe early sndrogen
effects. The datas obtsined during this experimental set-up
were quite contrsry to sxpectations thet would normally be
based on already existing Fnowledge concerning the effects
of sndrogenic hormones. OUnce sgsin 1t becasme clear that

of all the three arbitrarilv chosen dosegs of TP, O.1 mg
was found toc be the physiologically leasst damaging and

mogt compatible.

The pattern of hepatic carbohydrate metsbolism
inmedistely sfter castrastion (48~hoursg) and TP replacement
(O.L mg) was investigeted. The enzymic activities under
investigation were G-6-Fase and Glycogen DBynthetase. It
was revealed thet G-6-Psse activity showed no significent
vsristion after castration bubt the same regisbtered reduction
after TP replacement., Glycogen synthetase sctivity wae
marginally decressed after orchidectomy snd TF sdministration
also decreased 1t further. The results also indicate
diffcrentisl resnonse of the two hepatic lobes to varying
levels of circvlating aundrogens, t is, Sherefore, possible
to zssume thsat hepatic Tisgsue responds in different ways as
fer s mlycogenolysis and relesse of glucose into blood are
concerned (Chepter 2). In hormone infused intact male

albino rets a2 consistent induction of t

i

yperglyceemic state

after the three doses of ''F at almost 211 intervals sbudied



is note-worthy (Chapter 4). This is further substentiated
by & general rise in the level of G-6-Psse known to be
responsible for release of glucose from liver into the
blood. The alterationsg noted in the other parsmeters of
carbohydrste metabolism studied here tangentially point

to ag yet unnoticed influence of TF on the regulstion of
hepatic carbohydrste metabolism, perhsps of different
atiology then that concerning either insulin or glucagen.
Further, from the perussl of data obtesined regerding
charges in csrbohydrste metabolism after various experimental
regimes it was thouvght 1mportant To compsre the results of
0.1 mg TP administretion to 48-hours castrates and to
intact animals alfter 60 snd 120 minuvtes (Chapter 8). This
study revealed thet se far as early hepatic resvonse of the
rats to T¥Y administration is concerned the sensitivity of
liver to androgenic hornons is baglecally altered due to
orchidectomy. This cen eagily be noted from the Tact that
TP administration to castrates led to hypoglycsemic state
where as erosencus sdministration of the same hormone to
intact animals led to dismebricolly opposite influence., It
ig, therefore, possivle that the circulating sndrogenic
levels might somehow be influencing the sensitivity of the
hepatic metsbolic patterns. This is further borne ocut by
the dsts obtained in case of glycogen content ss well s the

enzymic activitics of glycogen synthetese, phosphorvlase,

)i
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G-6-Pase snd c.AMP-specific ohosphodiesterase. Hence, it
ig clear thsat the hepatic glend responds differvently when
the cells sre sbarved of circulaving sndrogen levels and

when exnosed to an excess of sndrogen level under in vivo

condition. The observed hvoozlycaemic condition after TP
injection to 4&5-hour cestretes is possibly dve to the
increa=ze in glucose ubilizetion by veriphersl tissues
ragther than due to glycogsuolysis, while the hyperslyceemis
in normal snimals after TF administretion coan be attributed
to increased relesse of zlucose{ as G-6-Fase level 1is
enhanced) into blood from the liver; despite the fact thst
phosphorvlage activity exhibits sub~normal levels

(Chapters 2, 4 and 8).

Altersbions observed in the total probtein content
and that in the nucleic scids of the hepstic tissue due to
orchidectomy and subsequent replacement with TP (Gsngsrsmeni,
1979) prompted the ides of zsssying enzyme activities of
5'~nvucleotidasge, aspsrtetc trensaminage end alanine
trenssrninese. rrom the results obtained one is tempted to
suggest that 5'-nucleotidage emzvme activity is debendént on
circulating endrogen level. THowever, alterstiong noted in

the enzyme activity level dve to castration end replscement

¢

therspy did net show auy tangible relastion, st least during

the reriocd of observstions employed here, with the changes



in either nucleic acid or protein contents. DBoth
castration ss well as TP sdaministration tc 48-thours
castrates were noted to exhibit significant rise in hepstic
orotein conbtents. It was noted that transaminsse 2ctivity
levels were reduced. This in its turn could facilitate the
proteln synthesizinz mechanism lcading to obsgserved
increesed totsl protein content of the liver lobcoes

(Chapter 3). In sharp contrast to these observations it
wog gseen that exogenous administrations of TP ko normal
intact retg weg fovud Hte lesd to gsignificsnt reduction of
hevatic protein content. Such 2 catavolic response was
aoparent as early as %0 minutes. Simultsneocusly it was
obgerved that c-AllP-speciiic phosphodiesterase was also
elevated. 1t seems probable thet the normsally expected TP
induced generation of c.AMF throuch activation of edenvl

cycel
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vestem, especizlly 1in the cese of very esrly

intervals emploved in this study, is spparently, possibly
nullified very fast. This in its tvrn possibly leads to s

rausient disturbsnce 1n the well known 'cescede'vyeffect.

ct

s far as slterations of tronsaminsses are concerned

4
3

{Chapter 6) it can be said thet this spectrum of enzymic
ectivity showed a delayed elsvation and Ffurther that this
becsme more obvious with incressed dose levels ag well as
time intervals. ©Such s pettern of response Was found to

parsllel tobel hepetic protein conbent in general (Chapter 5).
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This kind of an influence may ultimately support the
accelerated process of deaminetion leading to reduction
in normelly available pool of amino ascids for protein
sTnthesis (Bhapters 5 eand 6). Hence, cne is temoted to
suggest that the very early influence of TP administrstion
to normél intact a2lbino rats may induce conditions skin
to hepatic cell injury. 1L should however, be mentioned
that more intensive as well as extenslive iuvestigations,
particularly et molecuvlar level, sre necessery to confirm
this h7pothesis snd to srrive 2t some definite under-
standing about the possible mechanism of very essrly
inflvence of exogenous androgen on hevatic metabolic
resvonse and 2s to how and why this differs from that

reported on the basis of late-/long-ternm effects.

The compesrative studies reported in CGhapter 8
concerning the enzymic sctivities viz.- 5'-nucleotidese,
GOT and GFT do not permit apy difinite conclusions
regerding the chsengss in total protein content, however,
one conld <rill meintain thst they do indicate altoered
sengirtivity of the liver towarde levels of sudrogenic

hormones.

finelly, keeping in view the interrelationship
of circulating levels of testosterone and A4 mebabolism

(Stubbs et sl., 1967; Chinoy and Ysrmar, 1975), an
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investigstion of inflvence of cireulstinp sndrogen level
on hepatic ss well ss blood &4 levels under different
experimental conditions was carried oub. The results
obtained (Chapter 7) revealed merked reduction in the
hepetic A4 conbent in both the liver lobes irrespective

of dose snd time intevrvals under consgideration. Blood AA
lewvel wags alsc reduced. This is suggestive of the fact
that seven 1ithtle elevavion in circulstinge androgen level
mey influence A4 synthesis os well ss 1ts tissue
concentbratron bv enharcing the intrahepstic and perivhersl
vtilization of 4A., On the basis of compesrstive study of
the effTect of slterstions in androgen level (Chapter 8) on
blood snd hepatic AA contents, it con be suszested that
the mechanism of A4 synthesis end ites retention sre seemingly
1nfluenced in different ways end probably independent of

cach other.

Ls wgs referred te in the heminnine of bhis
chapter, during the coursc of pregent investigstion, it was
observed that the Spigelian lcbe resnonded in noticesbly
different wavs to the exvperimentcl menirulstions ss compared
to the Medisn lobe (revresentative of the rest of the hepstic
tissue) s far gs several of She psrsmebers studied here
were concerned. Hence, this corroborstes the previove

contention.



Motwithstending the blame of repetiticn, tThe
present author would like to emphasese thet the present
study points to a desirsbility of administering
physiologically smsller doses of androgenic compounds over
an adeguetely longer period of time then injecting heavy
dogseg over a shorter veriod of time, if st 211 desirable
for c¢linical reasons, Lo circumvent early undesirable

inflvences.
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EXPLANATIONS TO FLOW CHARTS

(1) Part 1 : Experiments and results based on castration
and replacement therapy.
(2) Part 2 : Experimenbts and results based on TP
administration to normal intact animals.
a. 30 minutes after TP administration
b, 60 minuteg after TP administration
c. 90 minutes after TP administration

d. 120 minutes after TP sdministration

Abreviations used :

Metab. ~ Metabolism

AA - Asgcorbic acid

PL Glucose - Plasma glucose
Gly.Syn. —~ Glycogen synthetose
Phrylase - Phosphorylase

PDE - Phosphodiesi%ase
G-6-Pase - Glucose-6-~-Phosphatase
5'-Nu -~ 5'-Nucleotidase

DNA - Deoxyribosenucleotide
RNA - Ribose nucleotide

Pr. -  Protein.
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Median lobe -
Spigelian lobe - .
Blood - .
Plasma -
Increese - 4

Decrease - ¥

No change -



