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CHAPTER-4

EFFECTS OF OVARIECTOMY AND  SUBSEQUENT
OVARIAN HORMONE REPLACEMENT ON HEPATIC
PROTEIN AND NUCLEIC ACID ‘LEVELS IN ALBINO
RAT.

Sex hormones such as 17B-estradiol and progesterone have been shown
to induce significant alterations of mammalian cell functions (Knowler and
Beaumount, 1985; O’Malley, 1985). These authors have also shown that the sex
hormones are known to initiate intracellular processes involving receptor subtypes
leading to direct interaction with deoxyribonucleic acid resulting in ribonucleic
acid production and de novo protein synthesis.

It has_ been..recognized since many years that estrogen modulates synthesis.-
and secretion of several hepatic proteins (Song et al., 1969; Tamulevicius er al.,
1982). It is also a proven fact that both DNA and -RNA are essentially associated .
with protein synthesis as well as growth (Wilson, 1962; Vollmer and Kauffman,
1963; William-Ashman and Shimassuki, 1967; Kurtz et al., 1976).

Alfert and Geschwind (1958) demonstrated that the liver parenchyma of
adult rats contain five different cell classes. These are distinguished on the basis
varying degrees of ploidy. Leeuwin et al. (1973) reported that there exist an
apparent sex-dependent difference in the DNA concentration of rat liver and that
spaying of female did not alter DNA concentration.

Influence of cstrogc}xs on protein metabolism has been extensively re-
viewed by Aschkenassy-Lelu and Aschkenassy (1959). They pointed out that
these hormones affect nitrogen balance of rat that varies with dosage. Low levels
of estrogens are significantly anabolic but higher levels are distinctly catabolic. It
is obvious from previous studies (Fujii and Villee, 1968; Meyol and Thayer, 1970;
Stormshak er al., 1976, Engel er al., 1980) that it is not only the dose levels of
hormone that count but relation with time also needs to be studied.

According to Munro (1970) hormones play an important role in the
integration of adaptive changes in protein metabolism of the animals. Further, he
has suggested that each cell or tissue is competent to synthesize and degrade its
own constituent proteins. The extent of such alterations of protein is limited
largely by overall metabolic processes occurring within the cells. Munro (1970)
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has also suggested that liver proteins, including plasma proteins, synthesized by
liver comprise a major part of labile protein reserves. Such turnover of the cellular
proteins is faster in liver than any other organ, except the pancreas.

One of the important enzymes that influences metabolism of nucleic acids
is the 5'-nucleotidase. Alterations of this enzyme activity have been shown to get
reflected in the status of nicleotide pool of seminal visicle of mice (Takuma and’
Massyoshi, 1977). Hepatic tissue of rat has been shown to possess substantial
5'-nucleotidase activity (Kim Dae Sung, 1982). ‘

Earlier work carried out in this laboratory on male rat to investigate the
possible short term effect of castration and subsequent androgen replacement on
hepatic protein and nucleic acid metabolism by Ambadkar and Gangaramani
(1981) has revealed that maximum responses to different experimental treat-
ments were observable at 48 h post castration interval and with 0.1 mg testoster-
one propionate replacement. Mean and Hamilton (1966) demonstrated with the
single injection of estrogen 40% increase in RNA synthesis occurred as rapidly
as within 2 minutes. It was, therefore, thought desirable to investigate early effects
of spaying and subsequent ovarian hormone replacement at different dose levels
on hepatic protein and nucleic acid metabolism.

MATERIAL AND METHODS

Adult female albino rats (140 + 20 g B.W.) were used as experimen-

tal animals. Animals were divided into twelve groups as described in Chapter-3.

Hepatic total protein, DNA, RNA concentrations and 5'-nucleotidase

enzyme activity were assayed. Other details regarding methods employed are
described in Chapter-1. '

RESULTS

Table-4.1 showed results obtained after 24, 48 and 72 h of ovariectomy.
Values obtained in case of sham-operated females were not found to differ in any
significant way from those of normally cycling animals, hence are not given. In
other words, sham operation did not affect the normal 4 day estrous cycle.

Ovariectomy lead to decrease in ﬁepatic protein concentration which was
more obvious (P< 0.005) in the right lobe after 24 h of spaying. The protein levels



63

*500°0 > 4 wxxx 1[0°0> 9 sxx 52070 > d xe G0°0 > d

*aqol 3ubiy-y 3qop uviiabids-4s *siewjue 3ybia jo 3§ T ueasu St anpeA yae3

€L0°0 *  920°0 +  pLOTO +  ELOTO ¢ 80070 +  [l0°0 +  600°0 + 00 + anss}3 Su/br (v
202°0 wx§62°0 *292°0 L02°0  »uneSSH'0  xxxx662°0 [z 0 ¥12°0 proe 54aLonU0GLY
S10°0 + 5200 ¢+ 020°0 +  910°0 +-  600°0 + 60070 f  800°0 +  LO°O * anssiy Bu/by (yNg)

#rxx66Y°0  xxxxfPS0  werrC65°0  xxxv0[5°0 wxxxZSS0  axxxfPS0 LsE"0 20€°0 PLO® 2}219NU0G} 4AX0BQ

uomm e uju gg/utajodld

pEY 0 +  9L6°0 + ¥95°0 + LLL°0 + [8L°0 +  ¥88°0 + pLS* 0 + 60€°0 + Gu/paseaad 7og 6
vLLTb2 GSLTEZ swrrbPl L2 »exs066°92 . L(bE'22 6ly 42 . £56°€2 PLv EZ - asep} 30| Il ,§
€270 + 8450 +  EL£'0+ 0l2°0 +  S6b0 +  9£9°0 +  669°0 +  9£6°0 + anss|y ysads Buw ool /bu
Ly 22 #0S0°6L wrxxlZ€°02  »»¥6£6°8L w¥xx255°02 290°12 956°¢2 915" 12 upazouad |ejoL

¥ ds ¥ ds ¥ ds ¥ ds
ISYHA SNOULSIIO
Y 2L 4 8y u pz ININAG SITWKI4 LIVINI SHTLINVYVA

£3LAL300 asepioa|onu-,G 40
S1aAa| pue spidoe 3ja(dnu ‘ujejoud (2303 SUOLIRJIUIIN0D dp3edaY UO Y I/ PUR gy ‘pZ 4934® AWOIDBLJARAO 1O 333443 Ayl | y-3Lqel



70

*G00°0 > 4 wwxx

10°0 > d sxx

620°0 > d xx §0°0 > d ¥

*aqo} yb}pu-y  oqof uejiabids-gs-siewjue 3ybis yo 35 T ueaw s} @n{eA yoe3

onssi3 Guw/Br (yny)

80070 + tie'o +  glo'o + yloo +  200°0 + 210°0 ¥ . ploT0 + £L0°0 +  600°0 + yl0°0 +

+622°0 *422°0 8v2°0 802°0  xxxx9L0°0  xxxxE5(°0 2920 102°0 Lz o ¥lz'o pioe 2}3[DAUOQ}Y

600°0 +  600°0 *+  $L0°0 *  ¥l0°0 +. 00 +  ¥00'0 *  020°0 + 91070 +  800°0 +  ¥l0°0 + anssi3 Bu/6r (yNQ)
wxxBEE'0  waxxEBL'0  wxxx06E°0  xwsx65E°0  ¥¥¥aGG2°0  wrxx8b2°0 £65°0 0L5°0 LSE°0 20€°0 PLo® 24a[anuoqy Axoag
_ _ _ _ - B _ _ . a I LE 3 upw 09 /uiazoud
SL0°L + £89°0 + (6870 + LS50 + 66170 + 0921 + p95°0 6970 + 00570 + 60£°0 + fu/paseajad 04 b
wxxx /B8P €2 xxex0lL 6L u*«*ow—.mm *»xxxGL8 0 »»xx9[G°G9 »xxx9398°6S it L2 005792 £G6°¢€2 $75 28 XA 8sep}3oa[onu-,g
282°0 ¥ 9870 % @670+ bEST0 ¢ L6ETQ 4+ 80v°0 v CLE0F T 0lgt0 ¥ 66970 F  9€6°0 * anssi3 ysady Bu ol /Bu
»yuxhlG°HE  sx¥2865°€2 969°02 wwexxllG 9l 4«*¢~hm.w~ wexx[ 15792 12€°02 6€6°8¢ 96G6°¢g2 91412 uyajoad fe3oy

¥ ds i ds 'y’ ds ¥ ds ] ds
Y e 94T ISYHd SNOULSIIQ

XAO Y 8b DNI¥AG S3TVHIA LIVINI S¥ILIMVIVA

42348 P30} JL400s pue 23 6 g y34m pa3dafu} XAO Y 8y

[*p atqel 4apun udajb saajaweded uo s3ed XAO ygy Uy juswadseides TI B ¢ jo aduanjul Z-p-9iqey



71

10°0 > d xxx 6520°0 > 1 xx G0°0 > d «

aqof :m—wmm«am;mm.mpmewcm 3ybia jo I3 T ueam s| an{wA yoey

. *G00°0 > 9 wrxn

*aqof 3ybiy-y

£L0*0 +  0LO"D +

otoro + §10°0 + 80070 + 120°0 + yL0°0 + £10°0 + 600°0 + y10°0 + anssyy bu/Bw {yNy)
wxZPl°0 wxwr0EL"0 £€8L°0 88170  wxx¥S9L°0  wexx82°0 292°0 102°0 {1270 $12°0 Pioe 3131 2NU0Q}Y
S00°0 + 60070 + L0070 +  LL0'0 ¢ §20°0 +  §00°0 +  020°0 +  9L0°0 +  800°0 +  #l0'0 + anssiy bu/Bw (yng)
»xex82€°0 »xx35LE°0 sxxah0t° 0 xxxx024°0 »»xx6G€°0 xxxlP€"0 £69°0 0/5°0 LGE°0 20€°0 pidoe 248{3nU0q}AAX0BQ
i _ 3,48 30 upw gg/uisiosd
698°0 * y89°1 + 29570 + 5861 + 1g0"t + 000°L + p95°0 + 69L°0 + 01570 + 60670 + fu/paseajad vod I
wxxnCEE L€ w¥¥¥£9G°OF xx¥x89Z7°0C wrwxlEL'0V »wxxE28°20 #xx2600°G¥ IAY 04592 £56°€2 VIV €2 asepi30a(nu-,§

9%2°0 +  [98°0 *  EOIY  ZeL0 4 SLLTO+ 06970 + €L8°0+  0l2°0 + 6690 + 960 + anss |3 ysauy Bu gl /bu
#2xx[95°L2 wxxx9P1 82 xxxx888° /1 GLE"LL xw¥afZL L2 x%ax066°22 L2€°02 6€6°81 955°£2 91§12 upajoad tejol

¥ ds ¥ ds ¥ ds ) ¥ ds 3 ds
Uy Yz yT ISYHd SNOYLSTIC
J4o3je PO} J}4dws pue z3 B ppy3im pejdafuy XA0 Y e XAO U 8% DNI¥NG SITYKHIA LOVINI SYILINVEV

*{*y-8iqel J43pun usA}b susjsweded U0 XAQ U 8¢ UL Judwsde{dad 73 B gL jo @duanfjul ¢ p-aiqel



72

*600°0 > 4 wxxx 10°0 > d ¥xx 62000 > 9 xx G070 > 0

‘aqol 14biy-y  sgoy uwvipabids-ds *syewiur 3y4Bia jo 3¢ + ueal Sy anLeA yoel

020°0 +  £20°0 + §10°0 + 21070 + 20°0 +  £00°0 + ploT0 + £L0°0 + 600°0 + 91070 + anssiy Su/bn (yny)
wxs856°0  wewnZEPT0 ¥62°0 220 wwxs68L70 84170 29270 L0z-0 1Hzo ¥12°0 pyoe 24A[dNU0GLY
§10°0 +  600°0 +  SL0"0 4+ 60070 +  £00°0 +  $90°0 +  020°0 + 91070 +  800°0 +  ¥l0°0 + anssy3 bu/br (yNG)
xx¥¥06E°0  »¥axGGP 0 xx#x8EP°0  w¥wxGBE'0  xxwv6SE0  wwvrb2C°0 £65°0 0£5°0 Ls€0 20670 Pioe 213(INU0Q|4AX0B]
. I LE 30 upr gg/upejead
2980 + 580°L + G6L°] + 2980 + £94°0+ TINE, pp5 0 + 64270 + 0450 + 6070 + Su/pasea(ad #0d 5
xxxxP02° Gt xrexrfOP 99  »xxuxZ26°ES wxxxxBLO°CY wxxxGL0°E5 awxe¥l/ 9V L2 TN Y4 0.§°92 £56°¢€2 L 74 204 JsepLI0a INU-,G
80 ¥ Lbb'0 +  $99°0 +  +2§°0 +  [8€'0 +  bb0 +  ELETO+ 0l2°0 +  668°0 +  9£6°0 + anss{3 ysady 5w 0oL /6u
60L°0Z »xxx8LE°22 ¥¥¥x99€° Gl *90V° L1 xxx4260°€2  »xx¥902°€2 12£°02 6£6°81 945°¢2 915°12 upagoad (egol
3 ds ¥ ds ¥ 4s ¥ ds oy ds

4+ 4z YT _ ISYHd SNOYLSIIQ

43130 PI3|4i4oes pue 23 BN GTy3ILM pa3osfu} XAC Y 8y XAO 4 89 ONI¥AG SIWHIA LOVINI S¥ILINVUVA

L"# alqel 4apun uar}b suejoweded uo s3ed XAD U 8y U} judwace|dsa T3 B g) jo svuanijul pry-3lgel



73

'600'0 > ¢ wxrx

10°0 > 0 exx

§20°0 > d xx 50°0 > d x

*8qol 3ubiy-¥ dqo| ueprabidg-4s ~spewjue Y68 jo 3¢S ¥ ueaw st anpea yoejd

9€0°0 + 600°0 + 8£0

620°0 + 0+ £L0%0 + €600 + bl0°0 + £L0°0 + 60070 + bl o+ anssyy Bu/br (yy)
»xx0L8°0 wrxx0GP°0 #xxxG02°0  xxx%22£°0 *»xx8lE°0 »x682°0 292°0 102°0 JARASI] yL2'0 PEae dfajonuogiy
S00°0 +  0v0'0 ¥ 6LO°0 ¥  [L0°0 ¥ ¥20°0 +  120°0 + 02070 +  9L0°0 +  800°0 +  $l0°0 + anssiy Bu/6n (yNa)
3620 *uxxlbE°0 »x3x608°0 xxxxlL2°0 *xxx8GE°0 *xxx65€°0 €65°0 0L56°0 LS€°0 20g"0 Pioe 3lalonuoqlafx0ag
. 3,48 3® upw 09/uta30ud
00§°0 + 8L9"0 + 550 + 9vL°0 + 65070 + L8e"L + prST0 + 69470 + 0570 + 60£°0 + Bu/pasealad “0d BrY
xexx6l9°GL  wwwn/BY 9l wxvxlSLPY xxxxlEL°GE x#xx009°£2 *969°22 vbLt L2 045°92 £56°¢€2 vib ez asepi30a[onu-,g
280 Y S62°0 + 8970 ¢ LLE°0 +  279°0 +  096'0 +  ELE'O0+ 0L2°0 +  669°0 +  9£6°0 + ansspy ysady bu gl /Buw
SNISZ'LZ #xxx959°02  SN8LS'LZ  SNLGS' 6L »exx02L°¥Z rvsx0EY°22 L2et02 62681 955°¢2 9l5° L2 upajoud Le30)
¥ ds ¥ ds ¥ ds ¥ ds ¥ ds
d B 2 +%3 6 gy d Bu z +%3 B g d bu z +%3 b ¢ ISYHd SN0YLSIIA
Y Z 48348 PAO}4pA00s pue ¢ +33  y3pM pajoslul XAD 4 g XA 4 8 9NI¥NG SITYHI4 LOVINI SUILINYVEV
“UL343y3 PaISH]
si3jaweded U0 pep-zy dlqel 43pun udA}BTI JO SISOP 33JY3I 3y JO YORA YILM 4 S Z 4o 9SOP JUeISUOD PIUIISjULMPe SNOBURLLNULS JO BOUBN|JUT G p-d(qel



) 230~ 00w =T8N0

o Ty) Q Ty] o

™ N N - - n (-
i | - i { A

2o g ,@gﬁ% g, &'-'« e,
% '\'v "y Sy :% '@fp % 3}-)\6-.:-.,’.-
N é’ P ; ﬂ.‘: s 5 1

O = Q== O = O« Q-

T 20 4

48 h 72 h
POST-OVX INTERVALS

24 h

NORMAL

FIG. 29.

74

[ INusp [__INUR
TOTAL PROTEIN AND 5'-NUCLEOTIDASE

C_1TpP-R

EZ TP-Sp

g PO4 released /mg protein/ 60 min at 37°C

mg/100mg fresh tissue



IR

72 h

78

"EEE.- AN i ed e -
’@’?%’h i\«’g&«“ %WM g_g\, S *Jj’%‘%ﬁ
’%\

o, e DAY S “Wﬁvﬁ

-~

R

-

=

f% @?Rﬁiﬁwﬁw Y5

% ».$>\‘~:-

T ko, ¥
e \1".*-,";‘ ¥
‘». \% “ .,%&?
. H o0

i

0.7 -

0.6

0.5

48 h
POST-OVX INTERVALS

24 h

NORMAL

" IRNA-R

[ IRNA-Sp

DNA & RNA

ug/mg fresh tissue

[ bNA-R

Z7Z] DNA-Sp

FIG. 30.



Fd B e T A, M T DR

P . L3
R e e

& AT
T e B L R

MY
R

- kY N <3 LY % 2, “
B{L P A ¢ i, S

i e

|
o
™

&mﬁ - .
S TR
1 i 1

0 (] 0
N oN -

D1 D2 D3

D1 D2 D3

D1 D2 D3

4 h

FIG. 31.

7’6

TOTAL PROTEIN

mg/100mg fresh tissue

N = NORMAL

48 h OVX

X =



oohm\ e)nujw Qg Juteyoid Bus ; pasesjas yOd BIY
IsSvalLoO31oNN-.S

4[] 9s[EE
yce yli

¢€ 'Old

€Eacatid

€acaia

g

v

g

7
FOVgY

Ner ot e s
i

ene

A Y Iy
2o ‘(,,«%& o

£
5
3
%
o E
2 E
b3
% :
= ; “
L) % :
i 7, %
\ﬂw R 4\».
i
T N - % 4 %
% 2 & %
4 A %
W,
bt =)
RS N..Q.. iy
e
A o Hg
‘ S
A4 I
3 A
¢
A,. M I — 3
. ¥ > » .v
} £
: &
¥ 2N
\\(
N
i
3
2 0
; -
Lo N
A
T H
.
i~ o
g
-
3
w - 09



SRR

ry
-;2.\'“”;5:;; 5

™
Q
N
Q
-
Q

D1 D2 D3

D1 D2 D3

£
<

Th

FIG. 33.

78

Mg/ mg fresh tissue



78

enssy} ysesy Buw /BrY

B

s S

T




80

1 Z30=—00w=Ta0O

o o Q o) o
Ty < : ™M N - (o)
] 1 1 1 = o®
O ~
™ - "
82 2
S5 5 f
2 2 ¢
TH = ©
Y
o0
]
o N w 2
8 & 7
o Q.QE
& w—\
< ok
" a O g
o S 4as
-l = ]
[ = :{ge
I " ;! \ z'og.
e &
i a 2
- w
o
s [g
(») .
® -t
< <
l.—
& O 3
= D= 2
o 2
’_ L o
r =y 3
o
= i = =
S g
1 T T T I |ZL0 8
) Ty) o Ty) (o) Ty) () M -
™ N N L - . ;
O £
L.

= O = (O G = O w O= £



.

oo enssy} ysesy buw \,ma
VNY ANV VNG
YN[ ] dS-VNH[ <] HUVNAQ[ ]
NOILO3rNI 40 Y Z Y314V a3 1IN
£ ad cad L ad XAO 8t

81

R

‘9€ D4
TYNHON

-

T e A
FHELT o
SEEALEE

PR




82

decreased in both the lobes after 48 h, but it was nearly restored by 72 h.(Fig. 29).
5'-nucleotidase enzyme was apparently not influenced by OVX upto 24 h,
however, it increased by 48 h of spaying. This enzyme activity was also found to
get restored by 72 h. Increase in DNA concentration in both lobes was evident
throughout. On the other hand, though RNA concentration was elevated after 24
h due to spaying it exhibited ﬂuctuatxons differmg m the two lobes dependmg on
time lapse (Fig.30).

e

Effects of E, replacement:- Results are depicted in table-4.2 to 4.4 except those
of vehicle treated animals since these were similar to those of 48 h spayed rat.

Under replacement therapy the hepatic protein concentration exhibited
sxgmﬁcant increase within 60 minutes. However, after this initial rapid increase
there was a remarkable reversal of I&dmg to subnormal values by 2 h. Strangely
enough, again the protein levels of both the liver lobes were raised a little above
normal by 4 h interval. This influence was more obvious after 10 ug injection than
with the other two doses (Fig.31).

Marked increase in 5'-nucleotidase activity was observed just after 1 h with
all three doses of E, administration (Fig.32).kat 2 and 4 h intervals.( However,}
declining levels were observable with 5 (D,) and 10 (D)) E,injection. An
exception was noticeable in case of the right liver lobe at 4 h interval only with
D,. Nevertheless, the enzyme activity was still above the control level. With D,
also the enzyme activity was raised within 60 minutes but instead of showing
declining tendency seen with D, and D, it remained high upto 4 h.

Hepatic DNA concentration was significantly decreased by 1 h interval but
reversal of such depression was noticeable by 2 and 4 h post injection intervals,
however the concentrations were still below the control levels. A noticeable fact
was that D, brought the DNA levels of both the liver lobes to those obtained in
intact diestrous rats (Fig.33). D, and D, brought about suppression of RNA
concentration in general, in both of the liver lobes at all post administration
intervals (Fig.34). An exceptional response only at 1 h interval with D, was shown
by the spigelian lobe registering an increase in RNA level. As against this, the D,
dose was noted to elevate the RNA levels at 2 and 4 h,which were higher than
that of normal animals.

Simultaneous administration of a fixed dose of 2 mg progesterone (P) with 17B-
estradiol (E.) doses.

All three combination doses lead to normalization of hepatic protein
concentration of both liver lobes at 2 hourly interval (Fig.35). This was more
clearly seen in the case of spigelian lobe. 5'-nucleotidase enzyme activity was
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reduced to almost normal level with CD,. CD, was found to enhance the enzyme
activity above normal level. The third dose i.e. CD, was found to suppress
remarkably the 5'-nucleotidase activity (Fig.35).

The effect of spaying on DNA concentration, in general,was reversed by
CD, and CD,. This treatment was found not just to counter the effect of OVX but
was noted to bring it down below normal (Fig.36). In contrast to this the three
combination doses were not found to be of réstorative nature as far as RNA was
concerned, but generally showing enhancement of RNA concentration (Fig.36),
These fluctuations indicated lobe wise differential senstivity.

DISCUSSION

Ovariectomy during diestrous seemingly leads to protein breakdown upto
48 h, but this flitting effect wanes off soon and protein concentration get restored
by 72 h. Many reports on the long term effects of ovariectomy on uterine protein
synthesis have demonstrated that OVX leads to decrease in protein synthesis
(Maiskii, 1974; Ekka er al., 1977, De-Hertogh er al., 1977) and estrogen
* stimulates the same. Konm et al. (1985) found two new proteins in the uterus after
administration of estradiol to ovariectomized rats. In vitro study by Nicolar er al.
(1987) on rat hepatocyte showed that ovariectomy caused reduction in the rate of
incorporation of “C-leucine in protein and amino acyl tRNA. Further they have
demonstrated either partial or complete compensatory influence of hormonal
treatment on this processes. Considering the influence of OVX and replacement
therapy, the present results also point to the fact that OVX does reduced hepatic
protein concentration; at least after 48 h and E, treatment (5 ug/ animal) reverses
this effect of OVX in a better way than the 10 and 15 pug doses. Considering the
fluctuating patterﬁs in protein concentrations obtained after E, administration it
could be said that some normalizing influence becomes apparent by 4 h interval
particularly with 5 pg dose. This influence of 5 ug dose was observable in a much
better way within 2 h when given in combination with 2 mg P.

Significant increase in DNA concentration brought about by OVX (24 h)
without any significant changes in protein concentration may point to occurrence
of the phenomenon of nuclear polyploidy in hepatic tissue, as has been reported
in case of male and female rats due to gonadectomy (Swartz er al., 1960;
Konopkova and Nedvidek, 1972). It could be said that increase in 5'-nucleotidase
activity at 48 h interval is associated with observed rise in nucleic acid concentra-
tions, particularly that of DNA. Enough reports are available on time and dose
dependent influence of estrogen on DNA and RNA synthesis in uterus (Stormshak
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et al., 1976; Steplewski and Wlodzimerz, 1973; Water’s er al., 1983). Water’s et
al. (1983) demonstrated a biphasic stimulation at transcriptional level by E,
treatment on rat uterine tissue. According to them first phase comprises of a sharp
stimulation of RNA synthesis 2-4 h after hormone administration. It was 7 to 11
time more than unstimulated controls, however, this phase rapidly falls nearly to
control level by 48 h. The second phase depicted a broad peak of RNA synthesis
typically lasting from 12 to 32 h after hormone administration. In the present study
“"it was seen that hépatic DNA and RNA concentrations were drastically lowered
at 1 h interval after D, D, as well as D,. However, both parameters were found to
rise after 2 h probably indicating a delayed stimulatory influence of the same.
Despite such an increase in nucleic acids after 2 h of E, administration hepatic
protein levels were found to be reduced. It therefore, seems that E, administration
exerted a noticeable catabolic influence on hepatic proteins. In all probability the
rise in DNA is associated more with nuclear polyploidy rather than with general
metabolic  aspects: However, the catabolic effect -of administration- of E, alone on
hepatic protein was counteracted by simultaneously administered progesterone,
more obviously with CD..

Taking into consideration reversal of the effect of E, regime by combination
doses it seems to conform to the fact that priming with E, facilitates manifestation
of biological action of progesterone (Engle and Smith, 1938; Kalra, 1975).
Mataradze and Gontar (1986) demonstrated that hepatic and uterine estrogen
receptors show some organ-specific peculiarities in respect of intracellular
compartmentation processes. Thus it could be suggested that hepatic tissue of
female rats also responds to sex hormones in a organo-specific manner. Though
not a new finding, the finding presented here indicates that influence of female
sex hormones act at different metabolic levels. Such responses of liver qualify for
being considered as true target organ for sex steroids. Finally, the results suggest
that administration of estradiol alone is not capable of restoring influence of OVX
on the hepatic parameters under study. E, + P combination apparently helps
restore hepatic protein concentration to a good extent. However, hormone
replacement regime employed here was not so effective in its restorative function
with respect to nucleic acids levels and 5'-nucleotidase activity.

By way of summary it can be said that the hepatic. tissue of female
rats do show differential sensitivity with reference to spigelian and right lobe as
far as variations in sex steroids are concerned. Administration of estrogen alone
is not so effective as is the combined estrogen progesterone treatment. It should
be admitted that a much wider range of replacement regime should be tried out
with inclusion of at least a few more important concerned enzymes for coming to
a better understanding about short term influences of sex hormones.



