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Vaginal biopsy specimens from premenopausal women with uterine myoma were studied
by immunohistochemical methods using monoclonal antibodies to the differentiation
antigens before and after hysterectomy. Immunocompetent cells (mainly CD8* antigens)
were detected in vaginal mucosa of controls and were virtually absent from specimens
from the patients with uterine myoma. The content of immunocompetent cells in the
vaginal mucosa did not change for at least 12 months after hysterectomy irrespective of

the scope of intervention.
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Recent immunological studies have revealed dis-
orders in the immune system of patients with ute-
rine myoma [8-10]. Suppression of T cells has been
reported, but the data on the composition of T cell
populations are contradictory [3-5].

Systemic immunity has been extensively studied
in patients with uterine myoma, while local im-
munity of the vagina was never researched. Cells
capable of responding to antigens by immune reac-
tions relatively independent of the systemic immune
responses are present in the female reproductive
system [2,6,13].

Numerous plasma and T cells are present in the
submucous layer of the uterus, vagina, and uterine
tubes. The cervix uteri is the site of the highest
immunological activity; the endometrium and Fallo-
pian tubes contain few draining lymph vessels, and
the local immunity of the vagina is still weaker [2].
The vagina is the inductive area of the mucosal
immune response, and the antigen presentation is
hormonally regulated [14].
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The incidence of urogenital disorders increases
after hysterectomy (HE) due to decreased ovarian
function and impaired urogenital circulation |11].
These data suggest changes in the local immunity
of the vagine after HE.

To assess the role of local immunity of the
vaginal mucosa in patients with uterine myoma in
the development of urogenital and inflammatory
processes in the vagina after HE is an important
task. We compared local immunity of the vagina in
premenopausal women with uterine myoma before
and after HE.

MATERIALS AND METHODS

Local vaginal immunity was studied in 39 women
with uterine myoma of premenopausal age (43.9%
5.3 years) with intact menstrual function before and
6 and 12 months after HE. Control group consisted
of 10 healthy women aged 30-48 years.

The most frequent diseases in the anammnesis
were concomitant viral infections in childhood and
cardiovascular and gastrointestinal diseases. Con-
comitant and previous gynecological diseases were
salpingitis, underlying diseases of the cervix uteri,
and external endometriosis. All patients were exa-
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mined during the second phase of the menstrual
cycle. No hormonal therapy was administered be-
fore surgery.

The patients were matched for age, anamnesis,
and disease pattern. Extirpation of the uterus with
one tube was carried out in 7 patients, panhyster-
ectomy in 8 patients, extirpation of the uterus with-
out the appendages in 19 patients, and supravaginal
amputation of the uterus without the appendages in
S patients.

The local cell-mediated immunity of the vaginal
mucosa was studied by immunohistochemical method
on thin slices using monoclonal antibodies to the
differentiation antigens CD4, CD8, CD14, CD56,
and CD72 (Immunotec Company).

Peripheral blood was collected by puncture of
the ulnar vein 1 day before surgery, to rule out the
effect of operative stress on the results. Lymphocyte
subpopulations were identified using monoclonal
antibodies and a Becton Dickinson flow cytofluori-
meter. The concentrations of IgA, I[gM, and IgG
were measured by Mancini’s method.

Vaginal biopsy specimens were incubated in a
Tissue-Tec cryoprotector O.C.T.4583 for 12-24 h at
4°C, after which they were placed in a cryostat.
Serial cryostate slices (5-7 p) were mounted onto
glass slides, air-dried, and fixed for 5 min in 4%
paraformaldehyde on phosphate saline buffer (pH
7.4). The slices were then incubated with specific
monoclonal antibodies diluted 1:20 at 4°C for 12 h
in a humidified atmosphere, then washed 3 times
in buffer, 30 min each time, and treated by anti-
bodies to murine IgG labeled with horse radish
peroxidase. Incubation with secondary antibodies
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diluted 1:50 was carried out for 60 min at 18-20°C
in a humidified atmosphere, after which thc slices
were 3 times (30 min each) washed in buffer. Con-
trol slices were incubated with phosphate salinc
buffer instead of the primary antibodies.

For detecting peroxidase activity, the slices were
incubated in a medium containing 0.01% 3.3'-di-
aminobenzidine tetrahydrochloride and 0.01% H,O,
in 0.05 M Tris-HCI buffer (pH 7.6) for 2-5 min.
The reaction was controlled under a light micro-
scope. For histological studies, the slices were stained
with hematoxylin and eosin.

RESULTS

The data of subpopulation analysis of peripheral
blood lymphocytes and the concentrations ot serum
IgA, 1gM, and IgG in patients with uterine myoma
and controls are summarized in Tabie I.

Shifts in the T cell immunity, decreased content
of CD3* and CD4* lymphocytes in peripheral blood,
and a decrease in the CD4/CDS8 ratio to 1.8 (vs.
2.3 in the control) were detected in patients with
uterine myoma. The decrease in this index in pa-
tients with uterine myoma indicates an imbalance
in two most important T lymphocyte subpopula-
tions, T helpers and T suppressors. The count of B
lymphocytes in patients with uterine myoma and in
the controls was virtually normal, while the count
of natural killer cells in myoma increased (p<0.05).

Histological analysis showed no atrophic changes
in vaginal tissue in any of the patients. The vaginal
mucosal epithelium had basal, intermediate, and
surface layers. Multi-layer squamous epithelium

TABLE 1. Lymphocyte Subpopulations and Levels of Immunogiobulins A, M, and G in the Peripheral Blood of Patients with Uterine Myoma and

Controls (M+m)

Main group Control group
Immunity parameters -
% abs. % abs.

Leukocytes 5.9+0.7 8.1+0.4
Lymphocytes 27.8+4.4 1.640.2 26.0£1.5 2.1+0.05
cD3* 45.5+6.9 0.7+1.2 58.4+4.1 1.2+0.1
CcDh4r 32.616.1* 0.510.1 49.4+7.7 1.0£0.2
cDg* 20.5+3.4 0.3+0.1 21.3+1.4 0.34+0.03
CD4/CD8 1.8+0.5 2.3£0.3
CD19* 11.6+£3.8 0.2+0.1 10.7+0.3 0.22+0.05
CD16” 26.8+6.1* 0.4+0.1 9.51£3.5 0.2+0.05
lgG 15284287 423+403.6
IgA 158.6128.8 195%41
gt 225152.2 195.5+51.5

Note. *p<0.05 vs. the control.
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Fig. 1. Immunohistochemical detection of cell components of the immune system using monoclonal antibodies in the vaginal mucosa of healthy
women (a) and women after hysterectomy (b). Substrate: 3,3'-diaminobenzidine tetrahydrochloride, x250. Staining with hematoxylin and eosin

(a), safranine, and light green (b). Arrows show solitary CD8* celis.

consisted of three layers of epitheliocytes. The basal
layer consisted of cylindrical cells with oval nuclei
and of several layers of subepithelial and flattened
cells. The thickness of the epithelial layer was 30-60 p.

Staining with hematoxylin and eosin showed
solitary lymphocytes in the epithelium and sub-
epithelial connective tissue. No changes in the histo-
logical structure of the vagina were detected in any
patient 6 and 12 months after surgery. Before sur-
gery immunohistological analysis of the vaginal mucosa

and submucosa detected no CD4*, CD14", CD56',
or CD72* cells, and only few CDS8* cells. In the con-
trol the content of CD8"* cells was higher (Fig. 1, «).
After the surgery, no changes in the content of
immunocompetent cells in vaginal tissue were de-
tected in any of the patients in all groups, irre-
spective of the extent of intervention (Fig. 1, b).
Study of systemic immunity revealed decrcased
levels of CD3* and CD4* lymphocytes in the peri-
pheral blood, a lower ratio of the regulatory T
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lymphocyte subpopulations, and a significant in-
crease in the count of natural killer cells in com-
parison with the control group. B-cell and humoral
immunity were not changed in patients with uterine
myoma. These findings can be regarded as an ob-
jective evidence of T cell immunity suppression and
imbalance, which agrees with published data [8].

Experiments on mice and monkeys (macaques)
have revealed T cells with the suppressor phenotype
in the vaginal mucosa and submucosa, but no nor-
mal killer cells or B cells; i.e., normally the vagina
lacks cellular basis for the effector phase of the
immune response [12].

We studied local immunity in the vaginal mucosa
of patients with uterine myoma before and after
surgical intervention and compared it with the local
immunity of the vagina in healthy subjects. Nor-
mally, the vaginal mucosa contained solitary CD8"
cells, which is in line with the findings of a previous
experiment [12].

Studies of the local immunity in patients with
uterine myoma before surgery failed to detect re-
gulatory (CD4*, CD8") or effector (CD14*, CD56")
cells. Hysterectomy caused no changes in the com-
position of immunocompetent cell population in the
vaginal mucosa in comparison with the preoperative
status. Therefore, total and subtotal HE did not
change the local immunity of the vagina in patients
with uterine myoma.

According to modern concepts, urogenital dis-
orders in the postinenopausal period are caused by
disorders in the local vaginal immunity, and hypo-
estrogenism contributes to the development of these
disorders [1]. Local immunity is regulated by estra-
diol: this hormone regulates immunoglobulin release
from blood into tissue, expression of IgA receptors
on the reproductive tract epitheliocytes, and lym-
phocyte and macrophage migration into the repro-
ductive tract [14].

Estrogen deficiency and atrophic and dystrophic
processes in vaginal tissue cause invasion of the
stroma by lymphocytes. The more pronounced atro-
phic processes in the vaginal epithelium, the higher
the level of T suppressors and natural killer cells.

Bulletin of Experimental Biology and Medicine, Ne 10, 1998 MICROBIOLOGY AND IMMUNOLOGY

The severity of urogenital disorders correlates with
the intensity of these cells’ reaction |1].

Pronounced hypoestrogenism after surgery (re-
moval of the uterine appendages) was observed only
in group 2. However, no urogenital disorders oc-
curred during the follow-up period in any of the
patients; local vaginal immunity did not change.
This allows us to propose that HE is not a factor
disturbing the local vaginal immunity and promoting
urogenital disorders.

Thus, patients with uterine myoma develop
changes in systemic immunity in the peripheral
blood with a decrease in the content of immuno-
competent cells in the vaginal mucosa. The content
of these cells in vaginal tissue does not change after
surgery. The volume of HE (total or subtotal) or
hypoestrogenism developing after removal of the
uterine appendages do not affect the local vaginal
immunity even 12 months after the intervention.
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