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Figure 2 Serial sections from three different ischaemic time points: (A, D, G), 10 minutes; (B, E, H), 24 hours; and (C, F, 1), seven days. (A-C)
Haematoxylin and eosin staining; (D—F) in situ terminal deoxynucleotidyl transferase mediated nick end labelling staining; (G-I) immunostaining for
Fas. (A, D, G) These serial sections show no eosinophilic regions, no apoptotic cardiomyocytes, and no expression of Fas seen in the 10 minute
ischaemia samples, respectively. (B, E, H) These serial sections show that the ischaemic region is in the left half of the field, normal myocardium in the
right half, and that cqrcﬁomyocytic apoptosis and Fas expression are found in different regions of the myocardium: apoptosis (brown) in the ischaemic
region and Fas expression (red) in the regions surrounding the ischaemic myocardium. (C, F, I) These serial sections sﬁow that necrotic cardiomyocytes
were absorbed and replaced by scar tissue. Fas (brown) was expressed in the perinecrotic region, and apoptotic cardiomyocytes were not detected in
the sample after seven days of ligation. Arrows point to positive cells.

Figure 3 Double staining
(immunostaining for Fas and in situ
terminal deoxynucleotidyl transferase
mediated nick end |abeﬁ,ing (TUNEL))
shows that Fas and TUNEL positivity
were located in non-ischaemic
myocardium without apoptosis and
ischaemic myocardium, respectively.
(A, C) Serial sections from a sqmpre
after 36 hours of ischaemia. (A) Double
staining (red for Fas, brown for TUNEL).
Note that Fas positive cells and TUNEL
positive cells are distinct populations.
Arrows point to the ischaemic region.
(B) Magnification of a region positive
by TUNEL. (D) Magnification of a
region positive for Fas immunostaining.
(C) Haematoxylin and eosin stain.
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“Importantly, we found a tempero—spatial dissociation
between the expression of Fas and apoptosis, which
appear in different regions of the myocardium: apoptosis
in ischaemic regions and Fas in the regions surrounding
the ischaemic myocardium”’

Does Fas regulate the apoptosis of cardiomyocytes induced
by ischaemia? It is hard to give an affirmative reply from the
results of our study. According to the classic pathway of Fas
regulating apoptosis, Fas should be expressed at the
membrane of apoptotic cells. However, in our study Fas
was expressed by non-apoptotic cells, which cannot be
explained by the classic theory of Fas signalling. Our results
indicate that cardiomyocytic apoptosis might not be directly
related to the expression of Fas during ischaemia.
Upregulation of Fas might be a phenomenon in myocardial
ischaemia, but Fas might not regulate the cardiomyocyte
apoptosis induced by ischaemia. So, what is the implication
of upregulation of Fas? The expression of Fas might be
responsible for hypertrophy of non-ischaemic myocardium. A
recent study has shown that Fas receptor signalling could
induce cardiac hypertrophy following pressure overload,”
and that FasL might exert potent anti-inflammatory actions
in the setting of myocardial ischaemia/reperfusion injury.”' If
Fas is indeed involved in apoptosis in this setting, the mode
by which the Fas receptor regulates cardiomyocyte apoptosis
induced by ischaemia might be different from the classic
theory of apoptosis signalling by Fas.

In conclusion, we found a tempero-spatial dissociation
between the expression of Fas and apoptosis during
myocardial ischaemia. Fas might not play an important role
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Figure 4 Gel electrophoresis shows a

ladder pattern, characteristic of
|| apoptosis. The DNA isolated from the
- control (lane Cont), 10 minute
ischaemic/infarcted somp|e (lane 10
. M), and a region remote from
| ischaemia in the three to 36 hour
| ischaemic/infarcted sample (lane 6 H/
| R) does not show the ladder pattern.
| DNA isolated from the border zones of
ischaemia (lanes 6 H/B, 3 H/B, 4.5 H/
B, 12 H/B, 24 H/B, and 36 H/B
represent the six, three, 4.5, 12, 24,
and 36 hour ischaemic/infarcted
groups, respectively) shows the ladder
pattern. DNA isolated from the central
areas of ischaemia (lane 6 H/C) shows
less specific degradation (a smear).
DNA isolated from the border zones in
the seven day ischaemic/infarcted
group shows no ladder pattern (lane 7
D/B). DNA in lanes 6 H/R, 6 H/B, and
6H/Cis isolated from the region remote
to ischaemia, border zones, and central
areas of a six hour ischaemic/infarcted
sample, respectively.

Figure 5 Western blotting for Fas.
Only a small amount of Fas can be
detected in the control sample.
Increasing amounts of Fas are
expresseg in the ischaemia samples
from 10 minutes to seven days. Actin
was used as a loading control. Except
for the control, all samples of tissue
were from the boundary area and
included half normal and half ischaemic
tissue. One representative example of
ive experiments is shown.

36 h 7d

in cardiac apoptosis induced by ischaemia—the expression of
Fas might not directly relate to cardiomyocytic apoptosis
during myocardial ischaemia. The importance of the expres-
sion of Fas during myocardial ischaemia and the pathway of
apoptosis induced by ischaemia will require more detailed
studies.

Take home messages

o There is a tempero—spatial dissociation between the
ex[i:ression of Fas and apoptosis during myocardial
ischaemia

® Fas might not directly regulate cardiomyocytic apop-
tosis during myocardial ischaemia

® More work is needed tfo investigate the importance of
Fas expression during myocardial ischaemia and the
pathway of apoptosis incK;ced by ischaemia
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