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Objective: To investigate whether GnRH-agonist (GnRH-Ag) using in IVF-ET affects apoptosis of
human granulosa-luteal cells and expression of peripheral benzodiazepine receptor (PBR) protein
involved in the apoptosis of the cells.

Methods: Granulosa-luteal cells obtained during oocyte retrieval were cultured and treated with
10 M GnRH-Ag. Apoptosis of the cells by the treatment was confirmed using DNA fragmentation
analysis 24 h after culture. The presence of PBR protein within the cells was examined by
immunofluorescence staining and the expression of the protein was analyzed by Western blotting. In
addition, it was measured for progesterone and nitric oxide (NO) produced by granulosa-luteal cells
after GnRH-Ag treatment. To evaluate the relationship between NO production and PBR expression,
sodium nitroprusside (SNP) as a NO donor was added in media and investigated the expression of PBR
protein by Western blotting.

Results: Apoptosis increased in the granulosa-luteal cells 24 h after GnRH-Ag treatment, whereas
the expression of PBR protein significantly decreased. Furthermore, the production of progesterone and
nitric oxide (NO) by the cells significantly fell from 12 h after the treatment. In the results of Western
blotting after SNP treatment, the expression of PBR protein increased in the treatment with SNP alone
to the granulosa-luteal cells, but was suppressed in the treatment with GnRH-Ag and SNP. Additionally,
the staining result of PBR protein in the cells showed the even distribution of it through the cell.

Concluson: These results demonstrate that GnRH-Ag treatment induces apoptosis, decreasing
expression of PBR protein and NO production in human granulosa-luteal cells. The present study
suggests that one of the apoptosis mechanism of human granulosa-luteal cells by GnRH-Ag might be a
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signal transduction pathway via NO and PBR.
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Figure 1. Effects of GnRH-Ag treatment on DNA
fragmentation in the cultured human granulosa-luteal
cells. The cells cultured for 24 h showed an increase in
DNA fragmentation in GnRH-Ag treatment compared
with those in the saline.
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Figure 2. Nitric oxide levels in the medium (mean
EM; n=15) at points timed after initiation of the treat-
ment. *p<0.05 compared with corresponding saline con-
trols.
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Figure 3. Western blot analysis (mean + EM; n=15)
of PBR proteins in the granulosa-luteal cells at points
timed after the commencement of treatment. *p<0.05
compared with corresponding saline controls.
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Figure 4. Western blot analysis (mean &= EM; n=15)
of PBR protein in the granulosa-luteal cells (A & B) and
nitric oxide levels (mean = EM; n=15) in the medium
24 h after sodium nitroprusside (SNP) treatment in a
dose-dependent manner. *p<0.05 compared with corre-
sponding saline controls.
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Figure 5. Western blot analysis (mean + EM; n=5)
of PBR protein in the granulosa-luteal cells (A & B) and
nitric oxide levels (mean = EM; n=5) in the medium
24 h after treatment with GnRH-Ag, sodium nitroprus-
side (SNP), or hemoglobin (Hb). *p<0.05 compared with
corresponding saline controls.
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(p<0.05).
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Figure 6. Localization of PBR protein in the cultured human granulosa-luteal cells. Green spots displaying PBR
expression localize on mitochondria in even throughout the cell. A; Fluorescent and B; Light microphotographs. Original
magnification X400.
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