Murine Granulated Metrial Gland Cell Population in Beige (bg/bg) and SCID (scid/scid) Genotypes
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ABSTRACT.

Morphology of granulated metrial gland (GMG) cell, a uterine natural killer (NK) cell, was reported to be normal in

pregnant uteri of NK cell-deficient mice and T-cell- and B-cell-deficient mice, but little is known about the number of GMG cells. To
determine whether the number of GMG cells is influenced by such mutations, their number in the bg mice (genotype CSTBL/6J-bg/bg)
and SCID mice (genotype C.B-17/Icr-scid/scid) was compared to that of control mice on day 12 of gestation. GMG cells in these mutant
mice were normal in number. Thus, the present results support the previous reports that GMG cells can differentiate normally in bg mice
and that the GMG cell differentiation is not affected by functional T- nor B-cells.—KEY woORDS: beige mouse, granulated metrial gland

cell, SCID mouse.

Significant numbers of granulated metrial gland (GMG)
cells are found in the murine uterus only during pregnancy
[12]. GMG cells are observed in the mesometrial triangle
and decidua basalis of each implantation site by day 7 of
gestation, proliferate in the metrial gland by day 15 of
gestation and degenerate during late gestation [12, 15].
GMG cells migrate throughout the placenta. Recent
studies have established that GMG cells share the same
lincage of natural killer (NK) cells [5, 9, 11, 18]. GMG
cells show normal morphology in various mutant mice
including beige (bg/bg), and severe combined immunode-
ficient (SCID) (scid/scid), as well as bone-marrow adop-
tively transferred mice [2, 3, 8, 12, 13, 17].

Beige mice have a deficiency of NK cell activity and
SCID mice lack T and B cell functions [10]. Such a
deficiency does not influence the morphology of GMG
cells, but may affect the number of GMG cells within the
metrial gland, which remains to be established in such
mutant mice. To resolve this question, pregnant uteri
were collected for enumeration of GMG cells from five
groups of mice: conventional CS57BL/6J (CO-B6) mice,
specific pathogen free (SPF)-B6 mice, SPF-B6-bg/+ mice,
SPF-B6-bg/bg (beige) mice, and SPF-C.B-17/Icr-scid/scid
(SCID) mice.

All mice used in the present study were purchased from
the Japan Clea (Osaka, Japan) and the Jackson Labor-
atories (Maine, U.S.A.). SPF mice were bred and housed
within the barrier containment facility at our college and
CO-B6 mice were housed in open standard cages in
another building. Female mice were selected for estrus
and paired to males of the same strain. The morning of
vaginal plug detection was called day 1 of pregnancy.
Mated females were sacrificed by cervical dislocation on
day 12 of pregnancy. Uteri were fixed in Bouin’s solution.
Paraffin sections were prepared transversely at 6 um
through the center of implantation sites. Sections were
stained using periodic acid-Schiff (PAS) reagent, with or
without previous diastase digestion. Uteri from 2-5
females were examined for each group and tissue samples
were collected from at least two implantation sites in each
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uterus. GMG cells containing PAS-positive granules were
counted in at least five randomly selected fields in one to
five sections from each implantation site with the Cosmo-
zone-1SB System (Nikon Inc., Osaka, Japan). Fields for
enumeration were limited to the metrial gland, not
including the decidua basalis nor the myometrium. The
average number of GMG cells per field was calculated to
estimate the cell density (cells/mm?) for each uterus. The
number of animals used per group is indicated in the table.
Student’s t-test was performed for statistical analysis.

GMG cells were easily identified because of their size
and the presence of diastase-resistant, PAS-positive gra-
nules (Fig. 1). The data presented in Table 1 summarized
the number of GMG cells in the metrial gland of each
mouse strain on day 12 of gestation. There was no
difference in the number of GMG cells between the
CO-B6 and SPF-B6 mice, which suggests that the micro-
biological environment does not influence the number of
GMG cells in at least the metrial gland. The insignificant
difference in the number of GMG cells between the beige
and SPF-B6 mice supports the previous histological
observation that GMG cells differentiate normally in
beige mice [2, 3, 17]. The insignificant difference in the
number of GMG cells between the SCID and CO-B6 mice
suggests that the number of GMG cells is not affected by
the absence of functional T- and B-lymphocytes.
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Fig. 1. Granulated metrial gland cells (arrows) with numer-
ous PAS-positive granules in the metrial gland of C57BL/6J
mouse on day 12 pregnancy. PAS. X 600.
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Table 1. Granulated metrial gland cells (cells/mm?) in the
metrial gland on day 12 of gestation

Normal females Mutant females

CO-B6

Genotype SPF-B6  SPF-B6  SPF-B6  C.B-17
+/+ +/+ bgl+ bglbg  scidlscid

1002.94 84423  907.77 77026  1052.85

+4879 43559 #3824 %3950  £27.05

(5) () @ @ ®)

Values are mean=SE.

Numbers of animals appear in parentheses.

Statistical comparisons between normal female groups are
insignificant.

Statistical comparisons between the bg/bg and normal
SPF-B6 mice are insignificant.

Statistical comparison between the SCID and CO-B6 mice is
insignificant.

This study clearly establishes that the number of GMG
cells in the beige and SCID mice is the same as that in the
normal mice. The previous reports at both the light- and
electron-microscopic level revealed that the morphology
of GMG cells was normal in such mutant mice {2, 3, 17].
Although beige mice have a deficiency of NK cell activity,
NK cells were reported to be generated in vitro from beige
mice [6, 14]. Thus, the normal number of GMG cells in
beige mice does not exclude the hypothesis that GMG
cells are members of the NK cell lineage. In SCID mice,
GMG cell precursors, monoclonal antibody LGL-1-
positive cell, were reported to be normal number in the
mature uterus {7]. Thus, the present results support the
previous report that neither T cells nor B cells play a role
in the differentiation of GMG cells [3, 7].

The functions of GMG cells during pregnancy remain to
be fully defined. Only the similarities of GMG cells in the
frequency and site of localization among mice including
mutant mice suggest that they have functional significance
during pregnancy. The differentiation of uterine NK/
GMG cells is not equivalent to enhancement of cytotoxic
activity [5]. On the other hand, GMG cells are known to
secrete several cytokines including leukemia inhibitory
factor [4] which is absolutely required for blastocyst
implantation [16]. It is of great interest to determine
whether GMG cells are secretory NK cells. The morphol-
ogy of large, granular GMG cells suggests them to be a
secretory type of NK cells. An electron-microscopic study
using serial sections suggests that GMG granules are

similar to those in secretory NK cells on morphological
criteria (1, Kiso ef al., unpublished data). Further studies
are needed to determine the function of GMG cells.
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