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Objective: To investigate the distribution of BCL-2, BAX proteins and DNA fragmented cells
in the normal human endometrium during at each menstrual cycle in order to find out whether
apoptosis regulates cyclic endometrial change.

Methods: Normal endometrial tissues were obtained from 40 patients, 32~45 year of age, all
with regular menstrual cycle, who were undergoing abdominal hysterectomy for myoma of uterus
or cervical intraepithelial neoplasia for the period from 1992 through 1997. Immunohistochemical
staining was used to determine the expression of BCL-2 and BAX protein with paraffin-embedded
tissues.

Results: BCL-2 was expressed on the glandular epithelial cells and stromal cells during the
proliferative phase. The intensity of BCL-2 was increased predominantly on the basal layer than
the functional layer in late proliferative phase. However, BCL-2 immunoreactivity was decreased
in the secretory phase. BAX was expressed predominantly during the secretory phase. The
intesity was increased in late secretory phase rather than early secretory phase. DNA fragmented
cells were detected in a few cells at each phase. However, it was increased during the late
secretory phase.

Conclusion: Apoptosis-related genes, BCL-2 and BAX, may play a role in the regulation of
cyclic endometrial change.
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Table 1. Summary of data of immunoreactive staining of BCL-2 and BAX in the proliferative human

endometrium
Early Late
Gland Stroma Gland Stroma
Intensity %" Intensity %" Intensity %~ Intensity %"
BCL-2 2.8 3.1 1.7 3.1 357, 23 2:5
BAX 24 1.7 1.5 22 23 1.4 1k

Each value was expressed with mean score, %" : score of % of stained cells

Table 2. Summary of data of immunoreactive staining of BCL-2 and BAX in the secretory human

endometrium
Early Late
Gland Stroma Gland Stroma
Intensity %" Intensity %" Intensity %~ Intensity %
BCL-2 225] 1.6 22 1.4 2.3 1.3 2.0 11
BAX 2.7 1.5 25 1.2 2.8 32 2.5 1.6

Each value was expressed with mean score, %": score of % of stained cells

Table 3. Expression of BCL-2, BAX and Apoptotic
cells in human endometrium

EP ILP  ES LS
Functional BCL-2 + 4+ = /=
layer
BAX - - = Jt
Basal layer BCL-2 ++ +++ -+ =
BAX - - = =8

Apoptotic cells - - o5 G

EP; early proliferative phase, LP; late proliferative
phase, ES; early secretory phase, LS; late secretory
phase, —; none, +/—; trace, +; weak, + +;
moderate, + + +; intense
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Figure 1. Immunohistochemical analysis of BCL-2 in the human proliferative and secretory endometria. Human
endometrial sections were stained with specific antibodies for BCL-2 (A~F). Note that BCL-2 showes strikingly
different expression in proliferative endometrium compared with that in secretory endometrium. BCL-2 immunoreac-
tivity was intense and predominated in the basalis layer of proliferative endometrium (A~C), decreasing dramat-
jcally in secretory endometrium (D~F). BCL-2 immunoreactivity was increased markedly in glandular epithelial
cells, stromal cells, and myometrial cells of the early, early late, and late proliferative endometria (A~C). BCL-2
immunoreactivity was not observed during the early and early late secretory endometria (D and E), but it was in-
creased in glandular epithelial cells of the late secrecory phase (F). Magnifications: A~F x 20.
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(Table 1~3, Figure 1).
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2 o 7 #a% gt} (Table 3, Figure 2C). 8.9F3}A,
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Figure 2. Immunohistochemical analysis of BAX
and In situ analysis of DNA integry (apoptosis) in
the human early late secretory and late secretory en-
dometria. A and B, Immunohistochemical analysis
of BAX distribution in human early late secretory
and late secretory endometrial samples. BAX im-
munoreactivity was increased in glandular epithelial
cells of the early late secretory endometrium (A). In
late secretory phase, BAX immunoreactivity was in-
creased markedly in glandular epithelial cells and stro-
mal cells (B). C, DNA fagmented cells (Apoptotic
cell death) were detected by In situ labeling of DNA
stromal breaks in late secretory endometrial specimens.
Secretory endometrium demonstrated widespread apo-
ptotic cells in the glandular epithelium of the func-
tionalis layer. All sections were counterstained with
hematoxylin. Magnifications: A and B, x 20, C x 80.
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