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The effects of antiovarian antiserum and monoclonal antibodies to the oolemma antigens
on the ultrastructure of mouse oocytes and their microenvironment are studied. The
antioolemma monoclonal antibodies cause more pronounced degenerative changes in the
oocyte that in its microenvironment. Antiovarian antiserum induces greater changes in the
microenvironment than in the oocyte. Changes induced in the oocyte by the antiserum
are secondary relative to changes occurring in the microenvironment, while changes
observed in the oocyte treated with monoclonal antibodies are primary.
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Since immune mechanisms play an important role in
reproduction, considerable attention has been focused
on the relationships between the immune and re-
productive systems [3,14-16]. Autoantibodies to ova-
rian [6,12], pellucid zone [1,2], and oolemmal [7,8]
antigens have been identified in blood serum of in-
fertile women. The effects of antibodies on the repro-
ductive system were studied under conditions of active
and passive immunization [5,9,11]. It was found that
antibodies reacting with the oolemma change ion
transport and excitability of the oocyte [4]. In the pre-
sent study we examined some morphological manifes-
tations of the effects of antioolemmal monoclonal anti-
bodies (MAb) in comparison with those of antiovarian
antiserum (AOA) during the entire estrus cycle.

MATERIALS AND METHODS

Adult (8-10 weeks) female CBA mice were used.
Both AOA and MAb were injected intraperitoneally
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during diestrus (vaginal smear control). The anti-
serum was administered in a dose of 200 pg/ml. and
the MAb (antioolemmal monoclonal antibodies I )
in a dose of 100 pg/ml peripheral blood (the volume
of peripheral blood in mice is 2 ml). The antiserum
was prepared from cytotoxic serum of rabbits im-
munized with a water-salt extract from mouse ovaries.
Monoclonal antibodies I, were shown to react with
the oolemma by the indirect immunofluorescence
method. The ovaries were incised under ether anes-
thesia 96 h after administration of MAb or AOA.
They were fixed in cold (4°C) 4% glutaraldehyde in
cacodylate buffer and postfixed with 1% osmium
tetroxide in the same buffer, dehydrated in ethanols,
and embedded in Epon-Araldite. Ultrathin sections
were cut in an LKB ultratome, stained by the method
of Reynolds, and viewed under a JEM-100 electron
microscope.

RESULTS

Both ultra- and histostructure of the follicle are
determined by the stage of its development. Ac-
cording to the classification {13], stage 3b-5b mouse
follicles (the preantral follicle by the International
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Fig. 1. Oocyte, follicular epithelium, and peliucid zone in the follicle after administration of antiovarian antiserum (200 ug/mi peripheral blood).
Magnification 2500. OC) oocyte; OOL) oolemma; FC) follicular cell; ZP) pellucid zone; MS) myelin-like structure.

Fig. 2. Destruction of the plasma membrane of follicular cells after administration of antiovarian antiserum in a dose of 200 ig/mt peripheral
blood. Magnification 2500.
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Nomenclature) are resistant to atresia [10]. In order
to differentiate pathological changes caused by the
antibodies from physiological atresia we examined
only stage 3b-5b follicles.

The antibodies induced minor changes in the
oolemma; however, the number of contacts between
oocyte and follicle cells decreased. The oocyte cyto-
plasm contained normal mitochondria, mitochondria
with a clear matrix and fewer cristae, and mito-
chondria without cristae. Occasional mitochondria
had vacuolized matrix. The number of ribosomes and
terminal vesicles of the Golgi complex as well as the
number of cortical granules in the juxtamembrane
zone dropped (Fig. 1).

The plasma membrane of follicular cells changed
considerably: the number of cytoplasmic processes
and well as that of processes penetrating pellucid
zone decreased. Follicular cells were separated from
pellucid zone by an electron-transparent space. The
intercellular space of the follicular epithelium was
widened considerably. The number of cell-to-cell
contacts dropped; they were represented by desmo-
somes, hemidesmosomes, and occasional gap junc-
tions. The ratio between “dark” and “light” epithelial
cells shifted toward “light” cells. Degenerative changes
occurred both in “light” and “dark” epithelial cells.
The mitochondria in “light” cells were swollen, their

matrix contained election-transparent foci, and the
cristae were destroyed. Some mitochondria contained
myelin-like structures. The rough endoplasmic reti-
culum cisternae were widened, and their granularity
decreased. The nuclei of “light” cells contained lumps
of condensed chromatin. The perinuclear space was
widened. In some epithelial cells, the cytoplasm was
vacuolized, the plasma membrane was disrupted, and
the organelles were lying in the intercellular space.
The “dark” cells were smaller, round, oval, or elon-
gated; their nuclear membrane was scalloped. The
number of mitochondria decreased, and their cristae
were partially destroyed. Some mitochondria had a
clear matrix or myelin-like structures. The number
of pinocytic vesicles and ribosomes decreased. The
plasma membrane of some cells was destroyed (Fig.
2). The basal membrane of the follicular epithelium
was loose and had deep creases. Some areas of the
plasma membrane lost contact with the follicle cells
and contacted with the widened intercellular space.
Degenerative changes were observed in the theca.
The capillaries were widened and plethoric; their
endothelium was thin, and luminal and basal surfaces
were smooth. Large vacuoles and exoplasmic vesicles
were seen. The intercellular spaces were widened.
The basal membrane had a low electron density and
vague contours. Erythrocyte diapedesis was observed.

Al sl it PR

Fig. 3. Myelin-like structures in the pellucid zone near the oolemma after administration of MAb [,, (100 ug/miperipheral blood). Magnification

20,000.
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Fig. 4. Large vesicles formed in the cortical zone of an oocyte after administration of MAb |, (100 ug/mi peripheral blood). Magnification

10,000.

Loosening of the follicular cell layer and forma-
tion of pseudocavities were observed after admini-
stration of MAb. Polar location of the basal cells was
preserved; however, in some cells the cytoplasm
basophility decreased. The thickness of the pellucid
zone varied. The oocyte cytoplasm was granular and
contained numerous vacuoles in the cortical zone.
Changes it the theca were not pronounced; the micro-
vessels were slightly widened. The number of micro-
villi on the oocyte surface decreased compared with
the control. The fibrillar structures of the glycocalyx
were less developed than in the control. Pellucid
zone was separated from the oocyte surface. Occa-
sional contacts between the follicular cells and oocyte
were seen; the nexus were absent. The mitochondria
had a clear matrix, several or no cristae, and myelin-
like structures. Similar myelin-like structures were
found in the pellucid zone near the oocyte plasma
membrane (Fig. 3). Lipid granules and secondary
lysosomes were diffusely distributed over the cyto-
plasm. Large vesicles at the oocyte periphery con-
tained electron-transparent material with some elec-
tron-dense granules and filaments (Fig. 4). Cortical
granules and micropinocytic vesicles were not seen.
The lamellar complex was fragmented.

The follicular epithelium was edematous: the
intercellular space was widened and contained elec-
tron-dense membrane “vacuoles”. Cell-to-cell con-

tacts between the granulosa cells were badly de-
veloped. Cytoplasmic processes of follicular cells
were short. The number of processes penetrating
pellucid zone and oriented toward the oocyte de-
creased considerably. Along the entire border with
the oocyte pellucid zone lost fibrillar and granular
components, which led to the formation of an elec-
tron-transparent area. The ratio between “light” and
“dark” follicular cells was practically the same as in
the control. Basal epithelial cells preserved their
polarity; however, widened gap junction contacted
with the basal membrane. The intensity of degene-
rative changes varied in a wide range: from slight
alterations in the mitochondria and accumulation of
lipid granules to obvious destruction of the oocyte
accompanied by swelling of the cytoplasm and dis-
ruption of the plasma membrane. Reduplications of
the follicular basal membrane, local widenings of
subfollicular space, and loosening of the basal lamina
were observed. Pronounced changes occurred in thecal
microvessels. The capillaries were widened and their
wall was thin. Basal and luminal surfaces of capillary
endotheliocytes were smooth; the number of pino-
cytic vesicles in their cytoplasm dropped. The basal
layer had vague contours.

Ultrastructural changes occurring in mouse fol-
licles indicate that MAD I | and antiovarian antiserum
damage all components of the ovary. These changes
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are consistent with atretic processes. It should be noted
that MAD I, induce more pronounced changes in the
oocyte, while changes in its microenvironment are less
pronounced compared with those induced by AOA.
Thus, in the ovaries of AOA-treated mice changes in
the oocyte are secondary relative to changes in the
microenvironment, while in MAb I, -treated mice
changes occuring in the oocyte are primary.
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