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CHAPTER VITT

COMPARATIVE STUDY OF EARLY HEPATIC RESFONSE TO

AWDROGEN ADVMINISTRATICN TN UTUORIMNAL TUTACT AND

48-H0UR CRCHIDECTOMISED RATS

Influence of androgens)within minutes/hovurs
is now a kunown fasct (Birkko, 1981; Ambadkar snd Gsungaramani,
1982; Hex end Toop, 19€3; Aruldhas snd Govindrasjulu, 1?85).
marlier work carried out in our laborstory has revealed tThst
injection of 0.1 mg of testosterone proplonste was an idesl
dose for reverting majority of the mebtabolic albterations
indvced after casgtration in case of hevstic glsnd, Besed on
this congiceration, during the course of the pressunt
investigation, early effects of administration of 0.1 mg
dose of TP were gtudied in csse of normal intact albino rats.
The purpose was %o méke a compsrative study of immediate
response of hepstic tTissue to sndrogen administration in
normal snd the 48-~hour orchidectomisged animels. Further,
it should be steted here thst in orgsniziag this chapter
the usuel psttern had to be albtered to sult the major
purpose of comparing ths results reported in previouvs
chapters with those from earlier work in case of #48-hour

castrated rats.



Different methods employed have alresdy been
stated in Chepter-I1, snd, hence, sre not repeated here.
Ingtead of showing the results obbtsined presently in a
separete teble,the values have been incorporated in the
composite tebuletion, which depicts the values obtained
earlier as well as those obteined during the course of the
present investigation. The comparison represented in this
table is for 60 snd 120 minvtes post sduwinistration
intervals in case of 81l bthe psrzmeters considered. The

discussion thav follows, therefore, is based on these noints.

From the velues mivern in the table it covld be
seen that mere castration (st 48-hours interval) led %o
noticesble rise in the plasma glucose level, wherezss
adninistration of TF fto castretes 1led to not merely the
reveraesl of cegbtrotion effect ovut To 8 siznificant
suporession of plesma ~wlucose level (almost to 50%). On the
other hand, taking into counsiceration Tthe influence of 0.1
mz TP edministration to normal intocet rats, one finds thsat
even within as short s span as 2 hours a graded and distinct
hiyverslvesenis wesg evident. It is logical Lo think bthat if
mere castration inducesg noticeable hypserzglycaemia, theun TP
aduwinigtration should Ievért such an influence, howsver, the
vslues obtained ghow wuvch more than thisg kind of effect.
Easing the thought on these vremises; sdministration of TP

to normal animsels could not be expechted to 1ead to distincet
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hyperglycaenia sround 120 uwinutes. In these clrcumsvences
it could be sugrested that che early respounse of the rats
to TP adainistrstion bssicelly differs due to orchidectomy.
it is, theresfore, evident that TF administrstion Ho
castrstes leads tTo hypoglycesemic state, whereas exogeneous
sdministration of the sszme hormone to intsct snimals lesds

to diametrically opnosite iufluence. Lo the best of the

1

T

knovledge of the present suthor such an esrly hyperglycaemic
restonge to TF edministrstion has so far not been reported.
In thess circumstenceg, the svthor was compelled to look for
underlving biochemicel chonges sveh as the levels of

hepetic glycogen content as well as enzyme sctivities viz.-
zglwcose~b~phosphetase, glycogen synthetsse snd phosphorvlisse,

for poggible explsnavions.

H it

~:2, Fvofm the data revresented in the
Table, 1t could be seen that the response of the hevnetic
tigsue to TF administration in case of 48-hour castrotes is
basicslly different from thaet of the normsl i1ntsct animels.
1t is, therefore, clear thet circulstine androgenic levels
souehow influence sensitivity of the hepstic metabolic
patterns. This phenomenon exvressly needs furt@er
1nvesoigation end the ides 1s engaging the thovghts of the
present suthor. The statement made sbove is borne oubt by
the velues revorted in the teble in cese of varistions in

the levels of hepatic glycozen content as well as the enzymic
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sctivities of glycogen synthetase, phosphorylese, cAM-
specific phosphodiesterase and glycose-6-phosphatase. Under
both experimental conditions the hepstic tissue of fets
responds to the administration of TP through suppression of
vhosphorylase activity eventhough e closely associated
important enzyme - cAMP-phosphodiesterase registered
significsent lowering in one casge (castrestes) snd elevation
in the other (intsct). This corroborstes the stetement
regarding differentisl mebsbolic sensitivity under verying
androgenic titres. More or less similer trend is evident
in case of G-6~Pase activity, and this trend of varistion
ig complimentary to the cbserved glycsemic levels. Taking
into account the veristions obtained in cese of glycogen
synthetese; it csn be eacily seen that edministrstion of TP
to cagtretes does not lead to any significent effect but

it remsrkably sunpresses this enzyme activity within first
60 minutes ¢f hormone injection in case of normal snimals.

Fowvever, this effect sterts wening with the time lapse.

It is clesr from these obsgervations that the
hepatic tilssve responds differently to androgen administra-
tion, when the cells are stsrved of circulating sndrogen
levels snd when they are exposed to gn excess of endrogen
level vnder in vivo condition. The observed hyrpoglycaemic
condition after TP administration to 48~hour castrstes is

possibly dve to the incresse in the glucose utilization by
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the periphersl tissues rather dve to glycogenolvsis, while
the hyperglycazemia in normal animsls after TP asdministretion
can be sttributed to increased relesse of glucose into

blocod by the hepstic tissue despite the fset that phosphor-
vliage sctivity exhibits subnormsl levels. Though there are
guesntitative differences in the pattern of resvponses as fsr
as the csrbohvydrate metsbolism is concerned, cne con still
emvhagsise & common feature that the mechanism of
glycozenolysis and thaet of glvcose relesse (from liver into
blood) are differently and independently influenced by

clirculsting sndrogen levels.

Totel protein content of the hepatic tissue
was found to be incressed after castretion ss well ss after
TP replacement in such castrates with no sign of recovery
even after 2 hours of hormone trestment. In contrast, TP
administrstion to normal intact rats covused progressive
decline in the Drohoiﬂ’content, indicating 8 catebolic
trend. This i1s in stark contradiction to well known ansbolic
influence of sndrogens in general. Therefore, to verify
these findings further, 8 few enzyme sctivibies concerned
with overall protein metabolism 2s well as nucleic scid
contents were investigsated. Inter-relationship behbween
nuclelc acid content, RBUA gyvnthesis and thet of orovtein
content 1s well establighed (Ridford 1980; Hay and Fisghmen,

1961; Csteen and Walker,1961).
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Incresased DUA content of the hepetic tissve
due to cagtration and its subsequent status guo condition
probaply reflects on possible induction of polyploidy in
the said glend (Konopkows and Medvidek, 1972). Contrasry
to this TP injection to intact snimels points towsrds
degracation of nucleic acids (DWA as well as\RFA) and hence
a definite impsirment of protein synthesising mechinery
could be visualized. When one congiders the rest of the
date on protein mebtabolism, the plcture that emerges is
verv confuging. The totsl hevatic protein content
registered under 211 exverimentzl conditions,
considerably high levels, even in csse of lowered RIFA walue
in TP treated castraves, Under the civcumstsnces the
cbserved increase in protein content could be attribubted Lo
an vet early stimvleting influence of hormone sdministration
on & comperatively non-labile protein synthesizing enzymic

machinery, existing after csstrotion, and its facilitation

4

v

under incressed svsilabllity of ¢-AMP gsg indicated b
significently reduced c-AMP-gpecific phosvhodiestersse

sctivity level.

The observed alterations in the enzymic sctivities
4
viz.- 5-nucleotidase, Aspartate trenssminase, and zlsnine

trensominage voint towerds 2 similsr petbtern of response

tel conditions under

o}

irrespective of the experinme

congideration. Cesbration led to depletion initislly, with

N
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slight improvement after TP edministration within first

60 minutes oubt leter on agzin depletlon was evident,
Normal rats administered with TP responded only sfter 60
wminutes but here also depletion wes noticed. These
alterstions, with the dste on hand, do not permit sny
Gefinite conclusion regarding the chenges in totsl protein
contvent. However,one could still meintain thst they do
indicate & changed sensitivity of the hepetic tissue

touwsrds levelgs of androgenic hormones.

The involvement of A4 in Steroidogenes is
(Szent, 1957; Bacqg and Alexsnder, 1961; Biswas and Deb, 1970;
Chinoy, 19722, b; Chinoy snd Seethslekshmi, 1578), its
dynamic interrelationship with circuvlsting levels of
testosterone (Chinoy snd Parmar, 1975) as well ss the
resvults reported earlier (not included in thesis) provoked
the idea of studying the impact of the experimentsl regimen
on normel intact rets. LSurprisingly it was observed that TP
aduinistrstion eilther radically suppressed AL synthesis or
increased its vtilizstion irrespective of either of the
experimentsl conditions. In contrast to this, it is worthy
of mention here that csstration per se was seen to increase
A content of hevatic tissuve. ZFurthermore, the blood A4

levels do not show slteration after castretion, and after
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first hour of hormone injection, but at second hour, the

Ak contont is deplebed 1in csstrates while elevated in inbact
animals. This indeed suggests that slterstions in circulsting
testicular androgen levelsgs exert some sort of a regulatory
effect on the AL gynthesis zg woll as ibts degradetion/
retengion by the hepatic Tissue. Further,the mechanism of
LA svanthesis and retention sre seemingly influenced im

different wsvs and nrobasbly independently of each other.

Additionally, it would he approoriste to
restate that the sensitivity of the Bpigelian lobe of the
ret liver obviously diflers in several weys as compared fo
thet of the median lobe (renresentative of rest of the
lobes). This has been amply brought out by the date

presevted in previous chapter and in the present oune.
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EXPLANATIO

: Experiment

and replac
Experiment
administra
30 minutes
60 minutes
90 minutes

120 minubes

Abreviations used :

Metab.

AA

PL Glucose -

Gly.Syn.

Phrylase

PDE

G-6-Pase

5'~Nu
DNA
RNA
Pr,

Ng TC FLOW CHARTS

s and results based on castration
ement therapy.

s and results based on TP
tion to normsl intact animsls.
after TP administration

after TP administration

after TP administration

after TP administration

Metabolism

Ascorbic acid

Plasma glucose
Glycogen synthetose
Phosphorylase
Phosphodiesé%ase
Glucose-6-Phosphatase
5'«Nucleotidase
Deoxyriboge nucleotide
Ribose nucleotide

Protein.



Median lobe
Spigelian lobe
Blood

Plasma
Increase
Decrease

No change
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