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ABSTRACT

Rats were immunized with BCG-vaccine or horse serum
and divided into two subgroups, one containing preg-
nant animals, the other containing spayed animals treated
with progesterone. The pregnant rats were given an
intra-uterine injection of the antigen om day 3 of preg-
nancy and the number of foetuses was registered. The
spayed rats were first given progesterone, then an intra-
uterine injection of the antigen, and prepared for micro-
scopy at various intervals. The results showed that an
intra-uterine injection of BCG-vaccine rendered implanta-
tion impossible and also markedly changed the structure
of the endometrium. Serum, in the corresponding experi-
ments, did not block implantation, but morphological
signs of an immune reaction were present although not
in the uterine epithelium. It is concluded that with the
design used, an immunological reaction of the immediate-
type cannot change the structure and function of the
uterine epithelium sufficiently to render implantation im-
possible,

INTRODUCTION

Various experiments with systemic immunization
of female animals with testicular tissue or sper-
matozoa have been made. Most of the published
results have indicated a lowered fertility of the
animal after the immunization (1-5). The re-
sults point to the uterus as the site of some
process that lowers fertility (4), probably in the
form of an impaired nidation (3).

It is not known, however, to what degree the
endometrium is affected by an immune reaction.
Therefore, the aim of the present experiments
was to correlate fertility and endometrial mor-
phology during an immune reaction, locally pro-
voked in the endometrium at early pregnancy.
The paper reports the influence of an intra-
uterine injection of an antigen during both the
delayed-type and the immediate-type of allergy.
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To obtain standardized conditions, the morpho-
logy has been examined mainly in a state equi-
valent to preimplantation, namely in the spayed
progesterone-treated animal.

METHOD

The immunization with BCG-vaccine was undertaken with
a single intracutane injection. A tuberculin test was per-
formed 4 weeks after the immunization, and only strongly
tuberculin-positive animals were used in the experiments.
The immunization with serum was started with a sub-
cutane injection of a mixture of 0.5 ml horse serum and
0.5 ml pertussis vaccine (SBL, Stockholm) followed 3
days later by 1 ml horse serum which also was injected
subcutaneously. Four weeks later the efficacy of the
immunization was tested by giving some animals an in-
traperitoneal injection of 0.5 ml serum. All these ani-
mals got an anaphylactic response.

The experimentation was performed 4-6 weeks after
the immunizations. Each group of animals immunized
with BCG-vaccine or horse serum was further divided
into two subgroups, one containing pregnant animals, the
other containing spayed animals treated with progesterone.
Non-immunized controls were taken to each sub-group.

The pregnant animals were given an injection of 0.05
ml BCG-vaccine or serum in one uterine horn on day 3
of pregnancy and the number of foetuses in both the
horns was registered sometimes during days 10-16. (Day
1 being the day of finding vaginal sperm cells)) A total
of 5 non-vaccinated and 5 BCG-vaccinated rats, 8 non-
immunized and 11 serum-immunized, were used.

The spayed animals were given progesterone for 4
days (5 mg/day) and then an injection of 0.05 ml BCG-
vaccine or serum, in one uterine horn while the other
uterine horn served as a control. These animals were
prepared for microscopy 0, 6, 12 hours, 2 and 6 days af-
ter the intra-uterine injection, being given progesterone
each day. Each group contained at least 3 animals. The
preparation for microscopy comprised an aortic perfu-
sion with glutaraldehyde and embedding in Epon. The
specimens were examined with light and electron micro-
scopy.
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Fig. 1. Endometrium of a spayed serum-immunized rat,
injected with progesterone and given antigen intraluminally

RESULTS

The results showed that an intra-uterine injection
of BCG-vaccine to both vaccinated and non-
vaccinated animals rendered implantation im-
possible. An intra-uterine injection of serum to
both immunized and non-immunized animals did
not block implantation. However, the fertility
rate seems to have been lowered but the material
does not permit a statistical evaluation.

Spayed progesterone-treated animals, vaccinated
with BCG, showed a leucocytic response upon
an intra-uterine injection of BCG, but a similar

12 hrs before the fixation. Several leucocytes are ob-
served. x 1 000.

although less intense reaction also occurred
among the non-immunized animals injected with
BCG. Electron microscopy of the vaccinated ani-
mals upon the intra-uterine injection of BCG
demonstrated marked changes in the uterine epi-
thelium. It generally displayed many long micro-
villi, an extensive development of the Golgi ap-
paratus and of the granular endoplasmic re-
ticulum, and an appearance of large vacuoles but
a disappearance of those apical vesicles being
characteristic for a normal preimplantation stage
in the rat (6-7). A similar change also occurred

Fig. 2. Uterine luminal epithelium of a spayed serum-
immunized rat, injected with progesterone and given an-
tigen intraluminally 12 hrs before the fixation. The epi-
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thelium possesses regular microvilli and many apical

vesicles. Some leucocytes are present in the Iumen.

x 4 000.
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in most non-vaccinated animals, but no attempts
have been made to differ the immune com-
ponent of the reaction from the unspecific one.

Spayed progesterone-treated animals, immu-
nized with serum, showed 6 hours after the intra-
uterine injection of serum a leucocyte infiltration
all along the horns. Gradually, the amount of
secretion in the lumen increased and became rich
in leucocytes (Fig. 1). Electron microscopy of the
uterine epithelium, however, did not reveal any
obvious changes compared with the appearance
of the epithelium in the control animals (Fig. 2).

CONCLUSION

The conclusion is that although the endometrium
as a whole shows immune reactions during both
the delayed-type and immediate-type of hyper-
sensitivity, the reactivity of its various com-
ponents differs. Thus, in the immediate-type, the
ultrastructure of the uterine epithelium is hardly
changed. This rather unchanged appearance of
the immunized epithelium, although being in-
fluenced by antigen, correlates well with its re-
tained capacity to permit implantations. Thus,
with the design used an immunological reaction
of the immediate-type cannot change the structure
and function of the wuterine epithelium suf-
ficiently to render implantation impossible.
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