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Summary : Admi~istration of estradiol dipropionate (20 (J.g/day; for 7 days) to ovariectomized

(7 days) mice p:oduced about three fold increase (180%) in uterine glycogen content while approxi­

mately four ford decrease (76%) in vaginal glycogen as compared to their control values. Differences in

glycogen content after 7 and 14 days of ovariectomy were statistically insignificant in both the organS.

AlthClugh estradiol dipr:Jpionate had" great effect on the glycogen content of uterus and vagina but this

effect rernahed more or less unchanged after causing alteration in duration (7 and 14 days) of

estradiol dipropionate treatment in relation to different time intervals (7 and 14 days) after ovariec­

tomy. So there was no time dependent response in uterine and vaginal glycogen content after 7

days onwards eithor In relation to Ovatiectomy or estradiol dipropionate treatment.

The opposite trend (increase in uterus and decrease in vagina) of glycogen content in response

to estradiol dipropionate may be possibly due to a greater accumulation (than utilization) in uterus while

greater consumption (than accumulation) in vagina.
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INTRODUCTION

Various workers (8.4) have reported a decrease in uterine glycogen level after
ovariectomy and an increase on estradiol administration to ovariectomized rats. A 2.CC%
increase was found in the glycogen content of rabbit ut€rus after 5 days of estrogen
treatment (6). Estradiol (50 jLg) administration to an ovariectomized rat raised uterine
glycogen level by 170% in 48 hr (7). Ovariectomized rats treated with estradiol showed
an elevation in uterine glycogen concentration within 2 hr and a steady state after 12 hr
upto 24 hr; and onwards a decline was observed (1). An increase in uterine glycogen
level while a decrease in vaginal glycogen were reported in response to estradiol treat­
ment to ovariectomized albino rats (2).

Changes in carbohydrate metabolism have long been considered important under
the control of hormones elaborated from several endocrine entities. In animal cells.
glycogen is the main carbohydrate which is largely responsible for energy production to
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meet the demand of various cellular activities. It is well known that estrogen plays a
significant role in maintaining the normal histophysiological status of female genital system
in mammals. Thus keeping in a view the importance of glycogen on one hand and
estrogen on other rand, tre r::re~€nt exr::er:mental r::rotocol was cesigr.ed to evaluate the
effect of estradiol on glyco£en me1aboli~m at a do~e which was enough 10 produce a
normal histological response in uterine and vaginal tissues of P-mice.

MATERIAL AND METHODS

All mice employed in the study were 70-100 days old mice of the Parkes (P)
strain bred in the animal house of the Der:ar1ment of Zoology, Banaras Hindu University.
Tr.e parental stock ceme from the Central Drug Research Institute (CDRI), Lucknow.
Mice were kept at normal rocm temr:era1ure ur.C:er the natural photo-r::eriod. They
were maintained on standard latoratory mice feed (Hindustan Lever Ltd .. Bombay)
and had unrestricted access to drinking water. Bilateral ovariectcmy was r::erformed in
virgin females and they were grour::ed as follows:

TABLE I: Grouping of bilaterally ovariectomized mice for further treatment of estradiol diprcpionate

Group

A

B

Subgroup Duration after ovariectomy
(days)

7

14

7

7

14
14

Duration of estradiol
diproplonate treatment

(days)

'7

14

7
14

Estradiol dipropionate (in ampoules) was purchBsed from Ciba-Geigy Ltd .. Bombay
as ovocyclin* tradename which is a pure follicular hormone. Each ampoule contains
one m/; (= 5 mg) and the desired concentration of injection was prepared with the help
of a neutral oil (olive oil). The dose of estrBdiol dipropionate (20 ,..g/day; for 7 days)
was standardized Bnd it was found to be enough to produce the normal histological
response in uterine (Fig. l-A) and vaginal (Fig. 1-8) tissues of 7 days ovariectomiZEd mice.
Thus the estradiol dipropionate Bt a dose of 20 /Lg rer female rer day was injected sub­
cutaneously and three mice from each subgroup were sacrificed by decapitation at 24 hr
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Fig. 1-.4:

1-B:

TA8LE II

Group

A
(Control)

8

Transverse section of a mouse uterus. After 7 days of bilateral ovariectomy. mouse was
administered estradiol dipropionate (20 !J.g!day) continuously for 7 days. Abbreviation:
UL ; uterine lumen. E; Endometrium. EG; Endometrial glands. M; Myometrium.

Transverse section of a mouse vagina. After 7 days of bilateral ovariectomy. mouse
was treated with estradiol dipropionate (20 !J.g!day) continuously fOr 7 days. Abbreviation;
VL; Vaginal lumen. CL; Cornified layer. EL; Epithelial layer. FL; Fibrous layer.

Uterine and vaginal glycogen content of P-mice in response to different duration after ova
ovariectomy and estradiol dipropionate treatment in relation to different time intervals after
ovariectomy.

Uterme Glycogen Content Vaginal Glycogen
Subgroup (!J.g!mg wet wt.) (!J.g!mg. wet wt.)

Al 0.869 ±0.061 2.480±0.072

A2 0.878 ±0.051 2.368±0.115

81 2.437±0.063 0.584±0.008

(P< 0.001) (P< 0.001)

8 2 2.263±0170 0.706±0.045

(P<0.005) (P<O.OOI)

B3 2.229±0.026 0.664± 0.040

(P<0.001) \P<0.001)
8 4 2.326±0.052 0.547±O.093

(P< 0.001) (P<0.001)

Each value in table is the mean of three individual determinations. ±SEM. Values of subgroup Al ar.d A 2 were
insignificant with each other. Similarly. values in subgroup BI • 8 2 . B3 and N4 were also statistically insignificant in
an intra-group (B) compasrion. Values in pare,:hesis indicate the P value after comparison of subgroup Al and
81. Al and 8 2, A2 and 83 . A2 and 8 4 ; and afl were significant.
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after the last Injection. Glycogen was estimated by Montgomery method (3) and con­
tent was calculated (lLg/mg) of wet wt. of titssue) with the help of a linear standard
curve of glycogen. Students '1' test was applied for statistical analysis of the
obtained data.

RESULTS

Glycogen in uterus (Table II and Fig. 2) : Glycogen content after 7 and 14 days

of ovariectomy were 0.869 and 0.878 ILg/mg wet wt. of tissue respectively. These
values were insignificant (P>O.20) with each other. Likewise the glycogen content
(2.437 ILg/mg) of 7 days estradiol dipropionate treated mice (after 7 days of ovariec­
tomy) showed statisticAlly insignificant difference in comparison to the glycogen content
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Fig. 3 :

Glycogen content of uterus.

Glycogen content of vagina

Abbreviation : AI=After 7 days of ovariectomy; A2=After 14 days of ovarinctomy :
8 1=ovariectomy (after 7 days) + Est. diprcp. (for 7 days); 82= ovariectomy (After 7 days)+ Est.
diprop. (fOr 14 days); 8 3=cvariectomy (After 14 days) +Es!. diprop. (for 7 days); 84=
ovari~ctomy (after 14 days)+Est. diprop. (for 14 days). Est. diprop.= Estradiol dipropionate.
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of subgroup 8 2 (2.263; P>0.20), 8 3 (2.229; P>005) and 8~ (2326; ?>C.20).
However, the statistical comparison cetween the glycogen content of inter-subgroup

Al and 8 1 (P<O 001), AI ar.d 8 2 (p<0 OOG), A J and B3 (P<0.001), Al and 8 4 (p<0.001)
presented significant differences.

Glycogen in vagina (Table II and Fig. 3): Glycogen content after 7 days of
ovariectomy was 2.420 /lglmg wet wt. of tissue and 2.368 /lglmg after 14 days of
ovariectomy. And they were also insignificant (P> 020) to each other. Similarly,
the glycogen content (0584 cglmg) of 7 days estradiol dipropionate acministered mice
(after 7 days of o\ariectomy) showed ,nsignificE.nt difference in comparison to subgroup
B2 (0.706: P>0.05), B) (0664; P>0.10) and B. (0.547; P>0.20). While the glycogen
content of AI and 8} (P<0.001), Al and 8 2 (P<0.001), A z and B3 (P<O.001), Az and
8 4 (P<0001) were showing statistical~y significant difference with each other.

Therefore, daily injection of estradiol dirropionate to ovariectomized (7 days)
mice continuously for 7 days caused a significant increase (about 3 fold or 180%) in uterine

glycogen content while a significant decrease (about 4 fold or 76%) in vaginal glycogen
content as compared to their values of 7 days overiectomized mice (control). There
was no time derendent response in glycogen content efter 7 days onwards either in
relation to ovariectomy or estradiol dipropionate treatment at different duration after
ovariectomy.

DISCUSSiON

Estrogen-induced increase (abuut 3 fold) in uterir.e glycoQen requires two Cissum~:­

tions for explanation. First. estradiol scmehGw brings tl'e conversion of glycogE;~

synthetase D to l. Thus synthetase liD ratio is increased and concomitantly glycogenesis
is stimulated (8). Second, the accLmulation of glyco!=:en r:roceeds at a greater pace
than the utilization in uterine tissues (5). First assumption may be accepted in case of
vagina for the effect of estradi 0 I on glycogen syntresis at enzymatic level but there was

four fold decrease in glycogen content as comrared to its control value. Therefore for
decreased vaginal glycogen content, the second assumption rr,ay be argurnented but in
reverse manner i.e. the consumption of glycogen occurs at a greater scope than storage.

Insignificant differences between the values of Group B with each other (sub­
groups: 8 l , 8 2, 8 3 and 8 4) in uterus may ind:rectly support the finding of Other workers
(1) that the concentration of uterir,e glycogen remained stable from 12 hr to 24 r,r after
estradiol administration. Tha case may I::e also similar to expla:n the mainte nee of
declined vaginal glycogen content il"i group 8.
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Declined uterine glycogen after ovariectcmy is due to lack of sufficient estradiol.
Here. the value of glycogen content is probably a manifestation of the combi~ed effect of
glycogen utilizat!on end insulin action on carbohydrate me'abo!ism. However. incren:ed
vaginal glycogen after ovariectomy may be due to increase in accumulation rate of
glycogen than its consumption rete. Ferhaps. after ovariectorr,y. the constancy in
decreased uterine glycogen and increased vaginal glycogen of 7 and 14 days Ovariecto­
mized mice was maintained by action of oth€r hormones (glucagon. insulin. epinephrine).

Therefore. according to physiological need. the estradiol is playing a vital role in
regulation of uterire and vagiral glycogen content upto certain extent. Probably.
differences in the degree of g "ycogen .sccumu lati on and consumption are affecting the
glycogen level in uterus and vagina of P-mice.
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