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ABSTRACT

Groups of five rabbits were killed at 0, 2, 4, 7, 10, 24, 48, 98, 168

and 240 hours after mating. The glycogen content of the lower half of the Fal-
lopian tube was greater than in the upper half at each interval. Uterine and
Fallopian tube levels of glycogen decreased during the interval from mating to
ovulation. Both cervical and vaginal glycogen declined significantly within 24
hours after mating. Decidual uterine areas contained 1.5 and 5.0 times more
glycogen on days 7 and 10, respectively, than interdecidual areas. Castrate rabbit
Fallopian tube, uterus, cervix and vagina responded with glycogen synthesis to
estradiol, but not to progesterone administration.

The concentration of glycogen in the
rabbit uterus is greatest in the circular
muscle and in the walls of the vascular
elements (Vaes and De Meyer, ’57; Bo,
’61). Glycogen concentration of the uterus
increases during pregnancy, particularly
in the mesometrial aspect of the myo-
metrium where implantation occurs (Tel-
fer and Hisaw, '57). Both myometrial and
endometrial glycogen are elevated after
administration of estrogen to immature
(Zondek and Stein, ’40) or mature cas-
trate rabbits (Vaes and De Meyer, ’57;
Telfer and Hisaw, ’57; Bo, ’61) and rats
(Brody and Westman, '58; Bitman, et al.,
’67). In contrast, progesterone adminis-
tered alone (Brody and Westman, ’58;
Huber, ’58), with estrogen (Zondek and
Stein, ’40; Vaes, '62; Telfer and Hisaw,
’57) or with cortisone (Vaes, '62) de-
presses uterine glycogen.

Among published evaluations of uterine
glycogen synthesis, we have been unable
to find changes in glycogen concentration
of the tubular genitalia during various
reproductive intervals. The purpose of the
present investigation was to determine
changes in glycogen content of rabbit tub-
ular genitalia from mating through im-
plantation.

MATERIALS AND METHODS

Rabbits of mixed breeding were mated
with fertile bucks and five were killed at
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0, 2, 4, 7, 10, 24, 48, 98, 168 and 240
hours later. An additional 15 animals were
castrated and rested for seven days. Then
either 2 mg progesterone, 5 g of estradiol-
178, or corn oil was injected subcutane-
ously, each into five rabbits daily for seven
days. Among rabbits killed beyond seven
hours after mating, only those with evi-
dence of ovulation were used (ovulation
points or corpora lutea). Tissues from the
upper and lower Fallopian tube, uterus,
cervix and vagina were removed and im-
mediately frozen with dry ice. At the time
of glycogen determination, tissue was
weighed and hydrolyzed in 30% KOH, and
glycogen was determined with anthrone
reagent (Seifter, et al., ’50). Results in
micrograms of glycogen per 100 mg of
wet tissue weight, were subjected to analy-
sis of variance with orthogonal contrasts.

RESULTS

Glycogen content was significantly
greater (P < 0.01) in the lower portion
than in the upper portion of the Fallopian
tube at each interval after mating (table 1,
fig. 1). At four hours after copulation,
glycogen in the upper and lower portions
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Figure 1
TABLE 1
Glycogen content of tubular genitalia from mating through implantation
H Fallopi tub :
agiltlel;'s OpTam b Uterus (%té{l;ne Cervix Vagina
mating Upper Lower idua
«©g/100 mg
0 48+ 41 97+28 97+14 — 6011 4+ 6
2 48*+11 89+27 71+21 53*+12 54+11
4 29+ 2 43+ 4 43+12 52+ 6 41+ 5
7 35+ 5 58+14 39+ 9 — 63+ 5 58+ 4
10 33+ 6 5611 56 =22 — 61+15 31= 5
24 30+ 6 63+ 6 57+ 7 — 37+ 3 38 5
48 37 7 64+11 35+ 7 — 23+ 3 31+ 5
96 45+ 37 55+19 77+ 15 — 33%+ 4 25+ 4
168 28+ 4 33+ 3 47+ 6 74+14 26412 31+ 8
240 39+ 7 51% 7 43+17 217*81 37+ 9 4512

1 Each value is the mean wet weight + standard error for five rabbits.

of the tube was reduced to 60% and 45%,
respectively, from values obtained imme-
diately after mating (P <0.11). While
another decrease in tubal glycogen oc-
curred near the time of implantation seven
days after copulation, it was not signifi-
cant. During the course of the study, 15
additional rabbits failed to ovulate after
mating, and the glycogen content of the
upper and lower tubal tissue of these did
not differ significantly; ie., 62 and 63 ug
of glycogen per 100 mg of upper and lower
tubal tissue, respectively.

Glycogen content of uterine tissue was
significantly greater (P < 0.01) in rabbits
immediately after mating than the average
of the subsequent intervals (table 1). Re-
duction of uterine glycogen apparently was

complete by four hours after mating, and
fluctuations thereafter were not significant.
At seven and ten days after mating, gly-
cogen in the uterine implantation sites
was 1.5 and 5.0 times greater, respectively,
than that in the interdecidual uterine tis-
sue, respectively (P < 0.10),

The glycogen content of the cervix
varied little either before or after ovula-
tion, but levels after ovulation were only
about 50% of those before ovulation
(P <.001). Vaginal glycogen also de-
creased (P < .05) from before to after
ovulation, but the major reduction oc-
curred near ovulation between seven and
ten hours after mating.

The amount of glycogen in tissues from
the castrate controls was always less than
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that in comparable tissues from intact
rabbit (table 2). Administration of es-
tradiol to castrates resulted in a significant
increase in glycogen concentration in each
segment of the tubular genitalia (fig. 2).
Relative to castrate controls, estradiol in-
creased glycogen content of cervical tissue
about five-fold, while comparable incre-
ments in all other tissues were about two-
fold. Glycogen in the Fallopian tube,
uterus and vagina of rabbits treated with
estradiol (table 2) approached levels ob-
served in intact rabbits (table 1), while
the cervical glycogen was considerably

TABLE 2

Glycogen content of tubular genitalia in castrate
rabbits following injections of estradiol
or progesterone

Steroid injected

Organ
Control Estradiol Progesterone
19/100 mg

Fallopian tube

Upper 28 71 4611 30+5

Lower 23+ 3 6119 28+3
Uterus 31x11 57+16 21+2
Cervix 16+ 1 89+32 214
Vagina 22+ 3 36+12 315

1 Each value is the

mean wet weight + standard
error for five rabbits.
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greater in rabbits injected with estradiol.
Progesterone administration failed to alter
significantly glycogen levels relative to
those obtained from castrates injected
with corn oil.

DISCUSSION

The glycogen in human Fallopian tubes,
localized mostly in the ciliated cells, ex-
hibits cyclic changes in concentration and
localization during the menstrual cycle
(Fredricsson, °59a). Administration of
estrogen to rabbits results in granular gly-
cogen deposition in the basal portion of
the tubal epithelial cells, and is limited
mostly to the ciliated cells (Fredricsson,
’59b; LeBeux, ’68). We found tubal gly-
cogen decreased within four hours after
mating in rabbits, possibly due to rapidly
increasing levels of 20a-hydroxy-pregn-4-
en-3-one (Hilliard et al., '64).

The tubal glycogen may be (1) a source
of the lactic acid, present in rabbit tubal
fluid after mating (Mastroianni et al., ’61);
(2) a source of energy for ciliated cells;
or (3) a nutrient for the developing ova.
Glycogen synthesis has been demonstrated
in developing mouse ova, and the precur-
sors of glycogen synthesis may be present
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in tubal fluid or the tube itself (Stern and
Biggers, ’68). The malto-oligosaccharides,
products of glycogen metabolism, occur in
all portions of the rabbit genital tract and
increase in response to estrogen (Gregoire
and Gibbon, 65).

Human endometrial glycogen is maxi-
mum after ovulation (Hughes, ’45), but
rat (Boettiger, '46) and hamster (Gregoire
and Guinness, '68) uterine glycogen is
greatest before ovulation. Rabbit uterine
glycogen decreases four hours after mating,
but the amount of glycogen in rabbit
uterine tissue is less than that in either
hamsters (Gregoire and Guinness, 68) or
rats during pro-estrus (Kostyo, '57).

Rat decidual glycogen appears on day 5
and attains maximum concentration nine
days after mating (Christie, ’66), while
hamster decidual glycogen is considerably
greater than that of interdecidual tissue on
day 6 and further increases occur by days
7 and 8 after mating (Orsini, '63; Gregoire
and Richardson, ’70). In confirmation of
the comparatively low glycogen levels re-
ported for rabbits (Lutwak-Mann, ’54),
even the highest glycogen levels in rabbit
decidual tissue at seven and ten days after
mating are less than those reported for
other species.

Human ectocervical glycogen is constant
and limited to the squamous epithelial
layer (Gregoire and Ledger, *69; Fineberg
and Cohen, ’68), while hamster cervical
glycogen increases the day preceding ovu-
lation (Gregoire and Guinness, '68). Maxi-
mal glycogen synthesis in the cervix of
castrate rats occurs with 25 pg of estradiol,
and cervical levels of glycogen are greater
than those in the vagina but less than
those in the uterus (Gregoire et al., '67).
Rabbit cervical glycogen decreased before
implantation, but we found neither the
large concentration as in humans nor the
preovulatory rise as in hamsters.

The amount of estrogen administered
and vaginal glycogen deposition are posi-
tively related in prepubertal rats (Wrenn
et al.,, ’68) and hamsters (Gregoire and
Richardson, *70b). The increased uterine
glycogen in castrate rabbits in response
to estradiol administration confirms pre-
vious reports (Bitman et al., '67; Telfer
and Hisaw, ’57). The amount of glycogen
synthesis in rabbits, however, is not as
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great as that obtained in hamsters follow-
ing estrogen stimulation. Nor are changes
in rabbit vaginal glycogen after injections
of estradiol as dramatic as those obtained
with small amounts of topically applied
estrogen in the rat vagina.

Therefore, while glycogen synthesis is
generally a function of estrogen, it varies
markedly among reproductive tissues and
among species. The glycogen synthesis re-
sponse to estrogen in a particular species
may be related to the number of estrogen
binding sites (Jensen et al., '68), or to
the ability of estrogen to convert the de-
pendent form of glycogen synthetase
(Williams and Provine, ’66).
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