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ABSTRACT

Recent studies have demonstrated that apoptotic cell death plays an important role in the mechanism
underlying follicular atresia and luteolysis, However, the mechanisms responsible for initiating these
processes have not been elucidated. In in vitro fertilization (IVF) programs, it is highly possible that con-
tinuous and repeated administration of FSH /hMG and GnRH agonists for the usage of ovarian
hyperstimulation may induce apoptotic death of granulosa cells leading to atresia in the human ovarian
follicles,

The present study was performed to investigate whether FSH /hMG and GnRH agonists used for a
longer period in controlled ovarian hyperstimulation has any effect on the apoptosis of granulosa-luteal
(GL) cells obtained from hyperstimulated ovaries. To examine apoptotic cell death in the GL cells, cells
were stained with acridine orange followed by observation under a fluorescence microscope. Typical
apoptotic chromatin condensation and segregation were observed in some of GL cells, Similar but distinct
staining of apoptotic GL cells was observed when the cells were examined by using in situ TUNEL
method, The healthy-looking cells with normal nuclear morphology were not stained, whereas cells with
pyknotic nuclei or with apoptotic nuclei were intensively stained. After examining the ultrastructural
features of GL cells by TEM, it was confirmed that the majority of cells seemed to have normal nuclei
while GL cells undergoing apoptotic cell death were rarely found. The DNA extracted from GL cells
showed a typical pattern of fragmentation following DNA electrophoretic analysis.

We have confirmed that the apoptosis occurs in granulosa-luteal cells obtained from hyperstimulated
ovaries, Technically, in situ apoptosis detection method is simple and reproducible and is well suited to
identify the quality of oocytes retrieved from hyperstimulated ovaries.
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Fig. 1. Light photographs of granulosa-luteal cells obtained from hyperstimulated human ovaries.

Fluorescent images of apoptotic nuclei on human granulosa-luteal cells (A, x 160: B, X 640). White arrows indicate
apoptotic nuclei, Note the fragmented bodies showing as apoptotic nuclel, Granulosa-luteal cells stained with
hematoxylin-eosin (C, X 200: D, X 400). White arrow indicates to examples of cell death with apoptotic nuclei and white
arrow-heads point to pyknotic nuclei. In situ detection of apoptotic cells on granulosa-luteal cells (E, F, X 400). Brown
colored cells represent dead cells by necrosis (white arrow-heads) or apoptosis (white arrow). Note the healthy cells with
round nuclei and cytoplasm membrane were not labelled and some of the granulosa-luteal cells (small white arrow) shown
the pyknotic nuclei were labelled.
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Fig. 2. High magnificational electron microscopical
features of human granulosa-luteal cells.

Granulosa-luteal cells were pre-fixed in Karnovsky's sol-
ution and post-fixed in 1% osmium tetroxide. After dehy-
dration the cells were embedded with Epon 812 resin and
followed by dual staining with lead nitrate and uranyl.
The various nuclear morphology of granulosa-luteal cells
obtained from hyperstimulated human ovaries. A (X5,
000), healthy cell: B (x5,000), apoptotic cell: C (x5,
000), necrotic cell. N, nucleus; M, mitochondria; L, lipid
drop.
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Fig. 3. DNA fragmentation analysis of human
granulosa-luteal cells obtained from follicles in IVF pro-
cedure (lane 1) and human chorionic villi cells as nega-
tive control (lane 2).

Extracted DNA were resolved by 6% TBE gel
electrophoresis at 125 V for 60 min and then visualized
with silver nitrate staining. Note the typical “ladder” pat-
tern of DNA extracted from the human granulosa-luteal
cells, which indicated the presence of DNA fragments to
the size single
oligonucleosomes. This pattern is characteristic of the
apoptotic DNA fragmentation.
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