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Objective: The present study was performed to investigate whether apoptosis occur in human
embryos by annexin staining and detect the expression of Fas, Fasligand (FasL), Bax, and Bcl-2 in
human fragmented embryos derived from IVF-ET by immunofluorescence and Western blot analysis.

Materials and M ethods: Using annexin staining, immunofluorescence and Western blot analysis on
normal and fragmented embryos, we were able to detect apoptotsis and apoptotic gene products in
fragmented embryos.

Result: Phosphatidylserine (PS) trandocation, the marker for apoptosis, were detected frequently in
fragmented embryos. Bcl-2 and Bax protein were detected in both fragmented and non-fragmented
embryos. When fragmented embryos compared to norma embryos, immunofluorescent intensity of
Bcl-2 tended to be lower in fragmented embryos. Bax gene expression increased in the fragmented
embryos compared to the norma embryos. This result supports a model in which the molar ratio of
Bcl-2 to Bax determines whether apoptosis induced or inhibited in human embryo. Fas was highly
expressed in fuman preimplantation embryos but not FasL. It suggests that embryo may undergo
apoptosis by binding with FasL produced by follicular or immune cells.

Conclusion: The over expression of Bax and Faswill trigger apoptosisto lead embryo fragmentation
and change embryo to be nonviable.
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Figurel. Light microscopy of normal and fragmentec
human embryos collected a the 8 cdll stage. All embryos
were collected a approximately 72 hours after post-in-
semination. a Control group, 8 cell embryo with non-
fragmentation derived from 3 pronuclel embryo (3PN),
b. Study group, embryo with fragmentation derived fron
2 pronuclei embryo (2PN).

12% SDSPolyacrylamide gd
transfer buffer (48 mM Tris, 39 mM glycine,
0.037% SDS, 20% methanol)
(Hybond ECL, Amersham pharmacia biotech)
5%

TBST (Trisbuffered saling, 100 mM Tris, 0.2 M NaCl,

0.1% Tween-20) 1 TBST
. Fas, Fad., Bax, Bdl-2
(BD PharMingen) 1

TBST , HRP (horseradish per
oxidase) 1
. TBST ECL (enhenced che

mi-luminescence) (Amersham pharmacia biotech)
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Figure 2. Detection of gpoptosisin a human embryo
by annexin V staining. Normal and fragmented embryos
were stained with PharMingen annexin \FITC gpop-
tods detection kit. After staining, pictures were taken
under bright field @, ¢) and under UV light with FITC
filter (b, d). (b) Non-fragmented embryo negatively star
ined but d) fragmented embryo positively stained for
annexin V staining.

1 X-rey (Hyperfilm, Am
ersham pharmacia biotech)
1. Annexin V
5 annexin V-FITC
(Fi
gure 2).
(Figure 2d)
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2.
21
42



Table 1. Primary antibodies used in immunofluorescence

staining
Primary -
antibody Source Dilution Company
mouse . BD PharMingen,
Fas anti-human Fas 1:100 USA
mouse . BD PharMingen,
FasL anti-human FasL 1:100 USA
rabbit . BD PharMingen,
Bax anti-human Bax 1:100 USA
mouse . BD PharMingen,
BA-2  anti-human Ba-2 17190 Usa
Table 2 . Bd-2 Bax
Bcl-2 Bax
Bcl-2
(Figure 3). Fes Fad
. Fas
, FasL
(Figure 4).
3. Western blot
Wesern blot 5
40 . Bd-2
Bax
. Fas
, FasL
(Figure 5).
mRNA
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Table 2. Frequency of podtive gaining of Fas, Fasl,
Bax, and Bcl-2 in fragmented and non-fragmented
embryos

Frequency of positive staining (+/n)?
Bc-2  Bax Fas

FasL

Non-fragmented

embryos 5/5 3/5 4/5 0/6

Fragmented

embryos 3/4 5/5 6/6 16

at/n, Number of samples with postive staining / of
total samples

.14,30 2
4
8
’31,32 3
A Aoki ¥ 1
(embryonic activation)
DNA
2 DNA
(endonuclease
DNA  180~200 bp
gd DNA
ladder-like .
DNA TUNEL (termina deoxynudeo-
tidyl transferase (TdT)-mediated dUTRdogoxygenin nick
end-labling) R
DNA
DNA
7
ph
osphetidylserine (PS)
DNA



Figure 3. Immunofluorescent detection of Bcl-2 and
Bax in fragmented and nonfragmented embryos by
confoca image anadysis. Fragmented embryos é~d)
and non-fragmented embryos ~h) were collected at
72 hours after post-insemination. The presence of green
stain on the embryos to show that expression of Bcl-2
(a, e) and Bax (b, f) during embryogeness. (g b, e, f)
The upper pannel shows pictures were taken with con-
focal microscope and €, d, g, h) lower pannd shows
picture taken in bright field.

37

PS
annexin V

propidium iodide (PI)
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Figure 4. Immunofluorescent detection of Fas and
FasL in fragmented and non-fragmented embryos by
confoca image analysis. The presence of green stain on
the embryos to show that expression of Fas during em-
bryogenesis (a, ¢). FasL was not detected in both group
(b, d). @, b) The upper pannel shows pictures were
taken with confocal microscope and (c, d) lower pannel
shows picture taken in bright field. €, f) Negetive con-
trol.

Man-fragmented Fragmented
Fas [ —
B [ — '
Brl-2 | S——— -

Figure 5. Western blot anadlysis of Fas FasL, Bax,
and Bcl-2 in normal and fragmented embryos.

PS
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