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INTRODUCTION

Although vitamin "D" is typically classified as a fat soluble vitamin its
active form in the body acts as a hormone (James and Otto, 1975). The
importance of vitamin "0" in calcium and phosphorus metabolism was pre
viously explained by many research workers. Braidman and Anderson
(1985) stated that in addition to the known target organs for vitamin "0",
specific receptors for vitamin D (VDRs) were detected in a number of other
tissues, namely: skin, pancreas, lymphocytes and reproductive organs as
the testis, ovary and uterus suggesting a wider spectrum of vitamin "D" bio
logical effects.

Many observations indicated that vitamin "D" plays an important role
in the female reproductive system. Kumar et at, (1979) found that the cir
culating level of vitamin "D" was raised at the time of ovulation and during
pregnancy and diminished in the postmenopausal state.

The effect of hypervitaminosis "D" on the female reproductive organs
of albino rats was studied by Nebel and Ornstein (1966) who detected
impaired ovulation and, later on, fertilization on those rats. The ovaries of
the treated animals revealed rare mature Graafian follicles and marked in
crease in the number of atretic follicles.

However, Uchiyama et al. (1996-a) carried out a study on the repro
ductive effects of hypervitaminosis "0". They did not record any changes in
the parameters of the female reproductive performance.

Many investigators pointed out that vitamin "0" can be used in high
doses, in dose dependant manner, as a chemotherapeutic agent against
many malignant cell lines such as squamous cancer growth (Papavasiliou
et al., 1995) , prostate cancer (Fife et aI., 1997) , acute myeloid leukemia
(Funato et aI., 2002) and thyroid cancer (Liu et aI., 2002).

In addition, Vieth (1999) reported that vitamin "0" is used in high
doses (10 times more than the normal known daily requirement) as a che-
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moprophylactic agent against cancer breast for women during the child
bearing period,

In mice, vitamin "0" is shown to counteract autoimmune disorders like
diabetes mellitus, systemic lupus erythematosis, autoimmune encephalitis
and rejection of transplants (Meehan and Deluca, 2002),

Murray et al. (1988) observed that hypervitaminosis "D" can occur in
a patient treated by multivitamins drug which contain vitamin "D" if these
patient is exposed to the ultraviolet rays of sun as these rays stimulate en
dogenous formation of vitamin "D" in the body.

The aim of this work was to demonstrate the effect of hypervitamino
sis "D" on the ovaries of the adult female albino rat and to find out whether
these effects are reversible or not.

MATERIALS AND METHODS

Sixty- five adult female albino rats, weighing between 180-220 g. were
used in this study. The animals were divided into three groups: one control
group, and two experimental groups.

Control Group:

It consisted of five rats. They were sacrificed after seven weeks at the
end of the experiment.

Treated Group:

It consisted of 30 rats which were injected intraperitonealy with suc
cessive doses of vitamin "D3" (12000 IU each) (Horii et al., 1992). The rats
were further divided into three equal subgroups: A, Band C according to
the number of doses.

Rats of subgroup A received two doses one week apart, rats of sub
group B received a total of three doses one week apart between each two
doses while rats of subgroup C received four doses one week apart be
tween each two doses. All the rats were sacrificed one week after the last
dose, which is the time required for vitamin "D" to produce its effect as
mentioned by Vieth (1999).

Recovered Group:

It consisted of 30 rats which were divided into three subgroups: A, B
and G, 10 rats each. Rats of each subgroup were given vitamin "03" in
doses similar to the corresponding treated subgroups but they were sacri
ficed four weeks after the last given dose in all subgroups since the me-
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tabolism of vitamin "0" needed three weeks to be completed (Holick and
Adams, 1998).

All rats were supplied by a nutritious commercial diet rich in calcium.

They were maintained on a light cycle of 14 hours light and 10 hours
dark. Fluorescent light lamps were used in the room housing rats to avoid
the endogenous formation of vitamin "0" by exposure to the ultraviolet rays
of the sun light (Halloran and Deluca, 1980).

Five days before sacrifice a vaginal smear was done daily at a fixed
time of the day to detect the phase of estrous cycle. Rats of the control
group were sacrificed during diestrus phase.

Both ovaries of each rat were dissected and examined for any gross
changes. After fixation, the specimens were processed for paraffin embed
ding.

Serial sections 5-7 microns in thickness were prepared. The sections
were divided into three groups. The first group was stained by Haernatoxy
lin and Eosin to examine the various types of the ovarian follicles, corpora
lutea and the ovarian medulla. Image analysis of those sections was car
ried out using the monitor's screen of the image analyzer, to count the vari
ous types of ovarian follicles and corpora lutea in each section by the inter
active measure meau (Fig. 1). The second group was stained by Perl's
Prussian blue for detection of the haemosiderin deposition in the ovary. In
the third group Von Kassa method was used for detection of the calcium
deposition.

RESULTS

A-Effect on the estrous cycle:

Vaginal smear examination of the control rats showed normal estrous
cycle.

In the treated rats vaginal smear examination showed disturbed estrus
cycle in the form of sustained diestrus phase in 80% of rats of subgroup A.
All rats (100%) of subgroup Band C exhibited a sustained diestrus phase.

Vaginal smear examination of the recovered rats showed various lev
els of improvement where all rats (100%) of subgroup A, 60% of rats of
subgroup B and only 30% of rats of subgroup C regained their normal es
trus cycle. The remaining rats of subqroup Band C sustained the diestrus
phase.
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B- Gross morphology of the ovary:

The ovaries of rats of the control group were lobulated with clear
grayish-pink coloration (Fig. 2- A).

In the treated group the ovaries appeared congested with reddish
black coloration. The congestion was moderate in subgroup A (Fig. 2-B) ,
marked in subgroup B (Fig. 2-C) and severe in subgroup C (Fig. 3-A) .

In the recovered group residual congestion of the ovary was evident
only in subgroup C (Fig. 3-8) but the other two subgroups simulate the con
trol.

C- Histological examination of the ovaries:

Control group:

Histological examination of the ovaries revealed well demarcated
peripheral cortex and central medulla. The cortex was covered by a single
layer of germinal epithelium. Numerous ovarian follicles at various stages
of development; primordial, primary, secondary and mature Graafian folli
cles were seen in the cortex close to the surface. Few atretic follicles were
found among the developing follicles and the corpora lutea showed promi
nent vacuolations of their luteal cells. The medulla exhibited prominent vas
culature within the loose connective tissue (Figs. 4, 5, 6). The ovarian tis
sues exhibited clear acidophilic staining by Perl's Prussian and Von Kossa
stains (Figs. 7- A, B).

Treated group:

Treated subgroup A:

The growing follicles and the corpora lutea were decreased in number
and size, the granulosa cell layer was thin in the secondary and mature
follicles, where as the atretic follicles were increased in number as com
pared with the control (Table 1; figs.8-A,B).

Foamy macrophages were seen within some follicles (Fig. 8-8) Co
rona radiata cells in some secondary follicles showed partial detachment
with apoptotic changes in their nuclei (Fig. 9).

Some corpora lutea showed slight congestion of their vessels, where
as others exhibited abnormally dilated lymph vessels among their cells
(Figs. 10-A, B). The deposition of haernosiderln was obviously seen (Fig.
11 A). Fine traces of black calcium deposits were detected in the granulosa
cells around the oocyte (Fig. t t-B).
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Treated subgroup B:

The number of ovarian follicles and corpora lutea was decreased es
pecially the secondary and mature follicles as compared with subgroup A
and controls. The mature follicles exhibited thin degenerated granulosa cell
layer. In addition, the atretic follicles were increased in number (Table 1:fig
12).

The granulosa cells and corona radiata cells of some secondary folli
cles exhibited apoptotic changes with fragmentation of their nuclei (Fig.
13 )

The corpora lutea were reduced in size with congested blood vessels
(Fig. 12). Some of them showed decrease of their cellular vacuolations
(Fig. 14-A) and infiltration with fat cells (Fig. 14-B). Foamy macrophages
enclosing haemosiderin were detected in some corpora lutea (Fig. 14-C).
Many corpora exhibited large dilated lymph vessels encroaching upon their
cells.(Fig.15).

Haemosiderin and calcium deposits were detected within some
growing and atretic follicles (Figs. 16- A, B).

Treated subgroup C:

The number of different follicles and corpora lutea was markedly de
creased but that of the atretic follicles were markedly increased in number
in comparison with controls; in addition, some growing follicles were rup
tured (Table 1;fig.17). The granulosa cells of the mature Graafian follicles
showed apoptotic fragmentation of their nuclei and some of these granu
losa cells were engulfed by macrophages (Fig. 18- A). The oocytes of
some mature Graafian follicles were distorted (Fig. 18- B).

The corpora lutea exhibited less vacuolations, some apoptotic
changes in the luteal cells (Fig. 19-A) and huge dilated lymph vessels (Fig.
19-B). Congested blood vessels were found within some corpora lutea
(Fig.20- A).

The medullary blood vessels were markedly dilated and congested
(Fig. 20-A) with perivascular inflammatory cellular infiltration (Fig. 20- B).
Large areas of haemosiderin (Figs. 21-A, B) and calcium deposition were
detected within various follicles and in the stroma of the ovary (Figs. 22- A ,
B).

Recovered Group:

Recovered Subgroup A:

The number of the primary, secondary and mature follicles was lower
than that of the control but was higher than the treated subgroup A . How
ever, the number of the atretic follicles was higher than the control group
and the treated subgroup A. The size and configuration of the growing folli-
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cles as well as its granulosa cell layer were nearly the same as in the con
trol ovaries. The corpora lutea were normal in size but their number was
lower than that of the control group and higher than the treated subgroup A.
They exhibited vacuolated luteal cells. (Table 1; fig.23).The medullary
blood vessels were slightly congested (Fig. 23).Few haemosiderin deposits
were detected, mainly in some atretic follicles and in the ovarian stroma.
Calcium deposits could not be detected in this subgroup.

Recovered subgroup B:

The number of the different follicles was lower than that of the control
group but was slightly higher than that of the treated subgroup B. On the
other hand the number of atretic follicles was higher than the control and
the treated subgroup B (Table 1;fig.24).

Many secondary and mature follicles showed slightly distorted con
figuration with thin but apparently normal granulosa cell layer.

The corpora lutea were of normal size but their number was lower
than the control and slightly higher than the treated subgroups B (Table
1;fig.24). They exhibited slightly congested blood vessels and their luteal
cells were moderately vacuolated .The medullary blood vessels showed
slight congestion (Fig. 24).Few amounts of haemosiderin (Fig. 25- A) and
calcium deposits (Fig. 25- B) were detected in the stroma of the ovary and
some atretic follicles.

Recovered Subgroup C:

The number of the various follicles was markedly decreased than that
of the control group but was slightly increased than the treated sub
group C (Table 1; fig.26).

The secondary and mature follicles were small in size with distorted
configuration compared with the recovered subgroup B, but with a higher
incidence (Fig. 26). The number of the atretic follicles was markedly in
creased than the controls and the treated subgroup C (Table 2).

The number of the corpora lutea was decreased in number and size
(Fig. 26). Also there were marked congestion of their blood vessels.
with diminished vacuolation of the luteal cells (Fig. 27-A) The medullary
blood vessels were dilated (Fig. 26).Big amounts of haemosiderin deposits
(Fig. 27-B) and calcium deposits (Fig. 28) were detected in some atretic
follicles.
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Fig. (I) :A photomicrograph of a display seen on the monitor' screen of the 
image analyzer showing the number of the follicles counted in one field of a 
section of an ovary from the control group.(Hx. & E.; X 40) 

Fig. (2) :Photographs of three ovaries. 
A: Ovary of a control rat with clear grayish-pink coloration. 
B: Ovary of a treated subgroup A rat which is moderately 

congested with reddish-black coloration. 
C: Ovary of a treated subgroup B rat which is markedly congested. 

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle

echo2111
Rectangle



Fig. (3):Photographs of two ovaries. 
A: Ovary of a treated subgroup C rat which is severely congested. 
B: Ovary of a recovery subgroup C rat which shows residual congestion. 

Fig. (4): A photomicrograph of a section of an ovary from the control group 
showing the Cortex containing many mature Graafian follicles (GF) secon- 
dary foilicles (SF), corpora llrfea (CL) and few atretic foilicles (arrows). The 
medulla (M) IS formed of loose vascular connective tissue. 

(Hx. & E.; X 25) 
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Fig. (5):Photomicrographs of sections from two ovaries of the control 
group. 

A: Section showing the germinal epithelium (arrow heads) and many 
primordial follicles (arrows).(Hx.& E.; X 400) 
&Section showing a multilaminar primary follicle (thick arrow), stratified 
granulosa cells (G) and theca layer (thin arrow).(Hx.& E.; X 400) 

Fig. (6): Photomicrographs of sections from two ovaries of the control 
group. 
A: Section showing a secondary follicle with small antral cavities (thick ar- 
rows), prominent theca folliculi layer (T), corona radiata (arrow heads), 
zona pellucida (thin arrow) and oocyte (0). (Hx. & E.; X 400) 
B:Section showing vacuolated luteal cells (arrows) in corpus luteum. 

(Hx. & E.; X 400) 
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Fig. (7):Photomicrographs of sections from two ovaries of the control 
group. 
A:Section showing acidophilic staining of the ovarian tissue by Perls 
Prussion stain (Perls Prussion stain; X 200). 
B:Section showing acidophilic staining of the ovarian tissue by Von 
Kossa stain (Von Kossa stain; X 200). 

Fig. (8): Photomicrographs of sections from two ovaries of rats from the 
treated subgroup A. 
A: Section showing few small sized mature Graafian follicles (GF), sec- 
ondary follicles (SF), corpora lutea (CL). Congested medullary vessels 
(V) and thin granulosa cell layer of the secondary and mature follicles 
(arrows).(Hx, E.;X 40) 
B: Section showing atretic follicles(AF) and a foamy macrophage(arr0w) 
within granulosa cells of a secondary follicle (SF) .(Hx, E.;X 200) 
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Fig. (9): A photomicrograph of section of a rat ovary from the treated sub- 
group A showing a secondary follicle approaching maturity. The oocyte is 
seen surrounded by few corona radiata cells (arrow heads). Same of the 
corona cells are seen detached inside the antral cavity with apoptotic nuclei 
(arrows).(Hx. & E.; X 400) 

Fig. (10): Photomicrographs of sections from two rat ovaries from the 
treated subgroup A. 

A:Section showing congested blood vessels (V) in corpus luteum with 
vacuolated luteal cells (arrow). (Hx. & E.; X 200) 
8:Section showing a large dilated lymph vessel (LV) within corpus luteum 
and a congested blood vessel 0.. (Hx. & E.; X 100) 
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I 
Fig. (11): Photomicrographs of sections from two rat ovaries from the 
treated subgroup A: 

A: Section showing basophilic staining of haemosiderin deposits 
(arrow) in an atretic follicle.(Perl's Prussian stain; X 400) 
B: Section showing fine traces of black calcium deposits (arrows) in the 
innermast granulosa cell layer of a growing follicle. 

(Von Kossa srain;X 400) 

Fig. (12): A photomicrograph of a section of rat ovary from the treated 
subgroup 6 showing markedly deformed mature Graafian follicles (GF) with 
thin granulosa cell layer, small sized corpora lutea (CL) and markedly di- 
lated and congested medullary vessels (V). Many atretic follicles (AF) with 
areas of haemosiderin deposits (arrows) are also seen. (Hx. & E.; X 40) 
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Fig. (13): A photomicrograph of a section of rat ovary from the treated 
subgroup B showing a large secondary follicle with few corona radiata cells 
irregularly surrounding the oocyte. Some of the granulosa and corona cells 
exhibit apoptosis (arrow heads). (Hx. & E.; X 400) 

Fig. (14): Photomicrograps of sections of three rat ovaries from the treated 
subgroup B. 
A: Section showing a part of a corpus luteurn with diminished vacuolation of 
its cells with numerous congested blood vessels (V). (Hx. & E.; X 200) 
B: Section showing a part of a corpus luteurn ~nfilfrated with large number 
of fat cells (arrows). (Hx. & E.; X 200) 
C: Sedion showing a part of a corpus luteurn with haernosiderin pigments 
phagocytosed by foamy macrophages (arrows). (Hx. & E.; X 400) 
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Fig. (15): A photomicrograph of a section of a rat ovary from treated sub- 
group B showing markedly dilated lymph vessel (LV) encroaching upon the 
cells of a corpus luteum. (Hx. & E.; X 100) 

Fig. (16): Photomicrographs of sections of two rat ovaries from the treated 
subgroup B. 

A: Section showing a very thin black line of calcium deposition in the in- 
nermost granulosa cell layer (arrows) of a secondary follicle and in the 
germinal epithelium (arrow heads). (Von Kossa stain ;X 400) 
B: Section showing heavy calcium deposition in an atretic follicle. 

( Von Kossa stain; X 400) 
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7.- .!% - 6 

Fig. (I 7): A phatom~crograph Of a section of a rat ovary from the treated 
subgroup C showing mature Graafian follicles with thin granulosa cell layer 
(arrows) and many atretic follicles (AF). Some corpora lutea (CL) are of 
small size. Note the degenerated rupt~~red growing follicle (DG). 
(Hx. & E.; X25) 

Fig. (18): Photomicrographs of sections of two rat ovaries from the treated 
subgroup C. 

A:Section showing apoptotic granulosa cells (arrows) detached inside 
the antral cavity of mature Graafian follicle (GF) and some of them are 
engulfed by macrophages (arrow head). (Hx.& E.; X 400) 
B:Section showing degeneration and wide separation of the granulosa 
cells (G) in a mature Graafian follicle (GF) and degenerated oocyte 
(arrow). (Hx. & E.; X 200) 
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Fig. (19): Photomicrographs of sections of two rat ovaries from the treated 
subgroup C. 

A: Showing apoptotic cells (arrows) among the corpus luteum, the cells 
are widely separated by intercellular spaces with diminished vacuola- 
tion. (Hx. & E. ;X 400) 
B: Showing huge dilated lymph vessel (LV) encroaching on most of 
cells of a corpus luteum, a growing follicle (F) and congested medullary 
vessels (V). (Hx. & E.; X 100) 

Fig. (20): Photomicrographs of sections of two rat ovaries from the 
treated subgroup C. 

A: Section showing a congested corpus luteum (CL) and medullary 
blood vessels (V). Also an atretic follicle (AF) and small secondaly folli- 
cles (SF). (Hx. & E. ; X 40) 
B: Section showing different types of inflammatory cells (arrows) mar- 
ginating the inner wall of a blood vessel and some of them are seen 
outside the vessels (arrow heads). (Hx. & E.; X 400) 
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Fig. (21): Photoimicrographs of sections of two rat ovaries from the treated 
subgroup C. 

A: Section showing haemosiderin pigments in the stroma of the ovary 
(H). (Hx. & E.; X 400) 
B: Section showing basophilic staining of the haemosiderin pigments 
deposited in the ovarian cortex. (Perl's Prussian stain; X 200) 

Fig. (22): Photomicrographs of sections of two rat ovaries from the treated - .  ~ 

subgroup C. 
A: Section showing linear calcium deposition in wall of a disfigured ma- 
ture Graafian follicle (GF). (Von Kossa; X 100) 
B: Section showing numerous scattered calcium deposits in an atretic 
follicles. (Von Kossa; X 400) 
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Fig. (23): A photomicrograph of a section of rat ovary from the recovered 
subgroup A showing atretic follicles (AF), Graafian follicles (GF) and cor- 
pus luteum (CL) and a dilated blood vessel (V).(Hx. & E.; X 40) 

Fig. (24): A photomicrograph of a section of rat ovary from the recovered 
subgroup 8 demonstrating sl~ghtly distorted mature Graafian follicles (GF) 
with thin granulosa wall, copora lutea (CL) and some atret~c follicle (AF) A 
rnedullaQ blood vessel (V) shows sl~ght congestion.(Hx. & E.; X 40) 
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Fig. (25): Photomicrographs of sections of two rat ovaries from the recov- 
ered subgroup B. 

A: Section showing moderate haemosiderin deposits in the stroma of the 
ovary. (Perl's Prussian stain; X 200) 
B: Section showing few calcium deposits in an atretic follicle. 
(Von Kossa stain; X 400) 

Fig. (26): A photomicrograph of a section of rat ovary from the recovered 
subgroup C showing small-sized mature Graafian follicle (GF) and multiple 
distorted secondary follicles (arrows). Small-sized corpora lutea (CL) and 
dilated medullary vessels (V) are also seen. ( Hx. & E.; X 40) 
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Fig. (27): Photomicrographs of sections of two rat ovaries from the recov- 
ered subgroup C. 

A: Section showing a corpus luteum containing markedly congested 
blood vessels (V) and slight vacuolation of its luteal cells (arrows). 
(Hx, & E.; X 100) 
B: Section showing haemosiderin pigments within an atretic follicle (H). 
(Hx. & E.; A X 400) 

Fig. (28): A photomicrograph of a section of rat ovary from the recovered 
subgroup C showing calcium deposits in an atretic follicle. 
(Von kossa stain; X 400) 
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DISCUSSION

The effect of hypervitaminosis "0" on the ovary of the albino rat was
investigated in the present work using three different levels of hypervitami
nosis.The current study showed that the effect of the hypervitaminosis "0"
on the estrous cycle was in the form of sustained diestrus phase in the
treated group. These results are in agreement with the previous findings of
Horii et al. (1992) who detected sustained diestrus phase in the rats which
received high doses of vitamin "D".These authors correlated this to the dis
function of the corpora lutea. In the recovered group when the rats were left
to live four weeks after the last dose the effect was reversed in 100%, 60%
and 30% of the rats of subgroups A, Band C respectively, i.e.they could
regain their normal estrous cycle.

In the treated group of the present work histological examination of
the ovaries showed that the number of the growing and the mature follicles
was decreased. However, the number of the atretic follicles was increased
in comparison with the control. As the reduction of the number of the sec
ondary and mature follicles was more than the reduction of the number of
the primary follicles, hypervitaminosis "0" can be considered as a suppres
sive agent for the maturation of the follicles but not as an inhibitory factor
for the beginning of the ovarian cycle. The above finding is in agreement
with the finding of Horii et al. (1992) who declared that the hypervitamino
sis "D" had adversely affected the follicular maturation which consequently
suppressed the ovulation and the formation of the corpora lutea. On the
other hand, the presence of the corpora lutea should not be regarded as a
sign of a successful complete follicular cycle ending by the ovulation in the
treated group as these corpora may be formed in the previous cycles be
fore the exposure to hypervitaminosis "0". This latter observation is sup
ported by the report of Freeman (1988) who said that when the female al
bino rat stopped cycling, the corpora lutea formed during the previous cy
cles would not regress rapidly and can be found in the ovaries.

In this study the number of all growing follicles and corpora lutea was
restored after four weeks in all recovered subgroups; being marked in the
subgroup A, moderate in the subgroup 8 and minimal in the subgroup C.
These results are in agreement with the observations of Dokoh et al.
(1983) who reported that the physiological level of the vitamin "0" could not
inhibit the growth of the Chinese hamster ovarian cells in the culture me
dium but the vitamin overdose can do it.

In the present work, the examination of the structure of the secon
dary and the mature follicles in the treated group showed mild reduction in
thickness of the granulosa cell layer in subgroup A and marked reduction
associated with degenerative changes in the form of the fragmentation and
the presence of wide space between the cells in subgroup B. These
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changes were marked in subgroup C with rupture of some degenerated
follicles. Nebel and Ornstein (1966) observed irregular granulosa cell layer
in the few mature follicles in albino rats in cases of hypervitaminosis "0".

The nuclei of the different follicular cells in the present work showed
apoptotic changes in the form of fragmentation, in the treated group with
appearance of the macrophages among the cells. These changes were
restricted only to the corona radiata cells of the secondary follicles in sub
group A, but in subgroups Band C they affected all the granulosa cell lay
ers. Woolf (2000) found that the apoptosis was usually inconspicuous, be
ing short in duration and associated with the appearance of the macro
phages which engulfed these apoptotic cells. He further reported that the
appearance of the apoptotic cells even in a small proportion indicated the
occurrence of major cell damage.

The recovered subgroups A and B showed improvement in the gen
eral architecture of the ovarian follicles. On the other hand, the follicles in
the recovered subgroup C showed distortion in their configuration. In ac
cordance with the present work, Horii et al. (1992) detected normal ovarian
follicles in the rats after three weeks recovery from receiving high doses of
vitamin "0".

The present investigation showed that the corpora lutea were not
only infiltrated with fat cells but also showed diminished vacuolations of
their luteal cells in all treated subgroups. Victor (1993) postulated that the
cells of the corpus luteum normally acquire vacuolated lightly stained cyto
plasm with the onset of its steroid secretory activity. Thus, the reduction of
these vacuolations in our work is an indication of diminished hormonal sec
retory function of the corpora lutea with subsequent drop in the level of se
rum level of estrogen and progesterone. This hormonal disturbance might
explain the disturbance of the estrous cycle in the form of sustained
diestrous phase in the rats of the treated group and the recovered sub
group C. However, Johnson et al. (1996) reported that the malfunction of
corpus luteum in the cases of hypervitaminosis "0" is based on the detec
tion of intense staining of the luteal cells for VDRs (Vitamin 0 receptors).

In the recovered group of this work, the vacuolation of the luteal cells
was restored to the control level in subgroup A, and slightly diminished in
subgroup B but was still minimal in subgroup C. However, Horii et al.
(1992) detected that the corpora lutea of all rats regained their normal
vacuolations after two weeks recovery from hypervitaminosis "0" Whatever
the level of the given doses.

This study proved the inflammatory effect of vitamin "0". As the dose
of vitamin "D" administrated to the treated subgroup C was increased, the
congestion of the medullary blood vessels and the inflammatory cells in the
congested vessels increased. This congestion of the medullary blood ves
sels was reflected on the external morphology of the ovaries of the treated
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group which appeared reddish-black in color. These findings are contro
versial with the findings of Nebel and Ornstein (1966) who did not find any
morphological changes in the ovaries of the rats which received high doses
of vitamin "0". In the present study, marked improvement of the inflamma
tory reaction and the morphology of the ovaries occurred in the recovered
subgroups A and B but not in the recovered subgroup C.

Anderson (1976) stated that hypervitaminosis "0" can be consid
ered as a chemical agent which makes transient constriction of the arteri
oles followed by wide dilatation of both arterioles and venules, and protein
rich fluid escapes from the blood vessels into the extravascular tissues pro
ducing inflammatory edema that is drained by the lymph vessels which be
come dilated. These observations of the latter author can explaine the dila
tation of lymph vessels in the corpora lutea in this work

The detected congestion in the ovaries of the treated and the recov
ered subgroup C could explain the occurrence of the haemosiderosis which
was detected in many ovarian structures of the treated group and the re
covered subgroup C. These agreed with Anderson and Kissane (1977)
who stated that haemosiderosis occurred around areas of bruising and
haemorrhage and in organs subjected to the congestion.

In this investigation, calcium deposits were found in the granulosa
cell layer of the growing follicles in all treated SUbgroups. The intensity of
calcium deposits was augmented in the treated SUbgroups 8 and C in
which also calcium deposits were detected in some atretic follicles. In
agreement with the present work, Woolf (2000) detected calcium deposits
in the granulosa cells of the secondary follicles following hypervitaminosis
"0". Anderson and Kissane (1977) and Morita et at (1995) correlated
the calcium deposits in the normal tissues in cases of hypervitaminosis "0"
with the hypercalcaemia that is produced by the overdose of this vitamin.

In this work, the increased number of the atretic follicles may be due
to the arrested development of the growing follicles secondary to the cal
cium and haemosiderin depositions in them.

Holick and Adams (1998) reported that the ovarian follicles in rats
started normal growth three weeks after the stoppage of the intake of high
doses of vitamin "0" as a result of complete metabolism of its active form
1,25-dihydroxyvitamin "0" and its other metabolites. In our study the rats
were left four weeks for recovery from the adverse effects of hypervitamlno
sis "0" but their ovaries did not completely relieved especially with higher
levels of hypervitaminosis. The needed duration for complete recovery re
quires further research.

It can be concluded from this work that the wide use of vitamin "0" in
different diseases should be done with great caution especially in women
during the child bearing period due to its injurious effects on the ovaries.
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SUMMARY

sixty-five adult female atbino rats were used in this study. They were
divided into three gfoups. Group | (five rats) were used as a controt. Group
l l  ;  t reated group (30 rats) were divided into three equal subgroups ;  R, b
and c, they received 2,3 and 4 doses of v i tamin D respect ively (12000 lU
each) one week apart between each two dose$ and was sacrificed one
week after the last dose. Group lll ; recovered group (30 rats) divided into
three equal subgroups A, B and c, they received the same doses of v i ta-
min D as the three treated subgroups but they were left four weeks for re-
covery after the last given dose and then they were sacrificed Five days
before sacrifice vaginal smear was done daily at a fixed time of the day io
detect the phase of estrous cycle. Rats of control group were sacrificed
during diestrus phase.

ovaries were dissected, examined and prepared for paraffin embed-
ding, ser ial  sect ions were done, stained with Hx.& E. and used for count ing
ditferent types of ovarian follrcles and corpora lutea by the image anatyzer
and examined by the light microscope for the structure of various folli i les.
other sections were stained with perl's prussian blue stain for
haemosiderin and Von Kossa stain for calcrum.

ln the treated rats vaginal smear examination showed disturbed estrus
cycle in the form of sustained diestrus phase in B0% of rats of subgroup A.
Al l  rats (100%) of subgroup B and c exhibi ted a sustained diestrui  phase.
Vaginal smear examination of the recovered rats showed various levels of
improvement where all rats (100%) of subgroup A, 60% of rats of subgroup
B and only 30% of rats.of subgroup c regained their normal estrus iycle.
The remaining rats of subgroup B and c sustained the diestrus phase.

_ Histological ly ,  the ovaries showed reduct ion in the number and size
9f. lh* secondary and mature foilicles with distorted configuration. Atretic
fol l ic les showed increase in their  number. The cel ls of the- granulosa and
corona radiata of the secondary and mature follicles showed degenerarrve
and apoptot ic changes. corpoa lutea were reduced in number and size
with some apoptot ic cel ls.  Inf lammatory signs in the form of congest ion of
the external surface of the ovary, medullary vessels and corpora lutea with
dilated lymph vessels were observed. Areas of haemosiderin ano calcium
deposits were detected in the growing and atretic folljcles as welt as jn the
wall of the blood vessels . The seventy of the previous manifestations was
dose-dependent . Four weeks after the rast dose, complete recover|,,sffs;;
observed in subgroup A, whi le in subgroups B and i  ru*ou*ry WQp IAI1comPle te  

, ; r ' . ,
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