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Fig. 3. Effect of direct PMN-endothelial interaction on DCF-FL. (A) Regions of interest (ROI) were placed onto single endothelial cells and ﬂuorescenge
intensities were recorded over time. A typical pattern is shown including ROI for quantification of fluorescence intensities (squares). (B) HUVEC Wh@l
were directly adjacent to an activated PMN showed a marked increase in DCF-FL versus HUVEC without an attachee-P8/R<0.01). (C) On the
average, endothelial cells adjacent to PMN generated about three times more DCF-FL (U/min) than control HUVEC. This difference in DCF-FL V\@S
attenuated by SOD (250 U/mPR<0.01 vs. PMN-TPA) as well as by the NO-synthase blocker L-NA (@énol/l, P<0.05 vs. PMN-TPA).

produce high amounts of ONOO by activation of the
inducible NO-synthase [30]. In macrophages, generation of
high concentrations of NO induced by LPS and IFN-
gamma caused an activation of prostaglandin synthesis
only in the presence of O [31], indicating that formation
of ONOO was required. Using confocal microscopy and
measurement of DCF-FL in single cells, we demonstrate
here that such high concentrations of ONOO can occur
locally in those endothelial cells which are directly adja-
cent to an activated PMN. In the presence of high
concentrations of exogenously given NO, the latter cells
significantly overexpressed E-selectin. Although we were
not able to identify activation of NikB in single cells
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using a p65-immunofluorescence assay, it is speculaf'éd
that the transcription factor is involved in ONOO me-
diated E-selectin expression, since further addition of NO-
donor induced a stronger p65 translocatign than O alone
On the other hand, we could not find an increase in local
expression of ICAM-1. In retrospect, this might be simply
due to the more delayed expression of ICAM-1, since the
incubation period was limited to 3 h. As described above, a
main part of initially adherent PMN were detached after 3
h. The onset of E-selectin expression in HUVEC (maxi-
mum after 2—4 h) occurs sooner than that of ICAM-1
(maximum =afteh) [32] so that no change in ICAM-1

expression could be detected after 3 h while suspensions of
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DCF-FL in single HUVEC
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Fig. 4. Effect on endothelial ICAM-1/E-selectin expression. Expression levels of the adhesion molecules ICAM-1 and E-selectin on HUVEC were

quantified by flow cytometry. Addition of activated PMN (10 /ml) to HUVEC increased ICAM-1 (A) and E-selectin (B) expressiénP<0.05 vs.
control). In the presence of the NO-donor SNAP @@ol/l), PMN further increased expression of ICAM-1 and E-selecting, “P<0.05 vs. PMN), an
effect inhibited by SOD. Inhibition of endogenous NO by L-NA (géhol/l) did not affect PMN-induced effects (not shown). Endogenous endothejial O
did not suffice to give increased expression of adhesion molecules when SNAP was added without PMN. Activation induced bgriiiras a positive

control.
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Fluorescence (E-selectin)

Fig. 5. Effect of direct PMN-endothelial interaction on local E-selectin expression. Local expression of E-selectin (A and B) was detected
immunofluorescence using confocal microscopy as described in Methods. Before treatment, PMN were dye-loaded to identify attached PMN (arr
staining with PKH26). HUVEC which were in direct contact with an activated PMN exhibited a strong expression of E-selectin (secondary antibody link

to FITC) in the presence of SNAP (3omol/l).

PMN enable a longer incubation period (6 h). Pertinently,

in these assays, an increased expression of both adhesion

molecules could be detected.

In the present study, we provide evidence that PMN-
derived G significantly interact with endothelial NO to
form detectable amounts of ONOO within endothelial
cells. There was, however, no evidence for a functional
consequence of this level of endothelial ONOO pro-
duction in terms of general expression of endothelial
adhesion molecules. However, in endothelial cells directly
neighboring an activated PMN, it was possible to demon-
strate that considerably higher amounts of ONOO are
generated, particularly in the presence of an exogenous
NO-donor. The latter condition is associated with a
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stronger translocation of the transcription fact@® NF- §
subunit p65 into the nucleus and enhanced local expréssi

of the adhesion molecule E-selectin. We conclude that, in

the cardiovascular system, a deleterious concentration of

ONOO might arise in endothelial cells directly exposed

to PMN when a simultaneous increase of,both O and NO
occurs. These particular endothelial cells might represent a
preferred site for adhesion of additional PMN, promoting
their migration into the vascular wall and subsequent
cellular damage. Hence, in cardiovascular events such as
I/R-injury, associated with a large number of activated
PMN, the initiation of the firm neutrophil-endothelial

interaction might be aggravated by oral or intravenous
administration of NO-donors.
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Fig. 6. Nuclear translocation of the NBxsubunit p65. Activation of NF-kB in HUVEC was assessed by immunofluorescence detection of translocation
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control

TNF-aIp_h :

of its subunit p65 into the nucleus. Treatment of HUVEC with TNE2:5 ng/ml) strongly increased nuclear subunit p58). Exogenously given ©
(X/XO; 0.3 mmol/l per 10 mU/ml) induced translocation of the subunit p65 into the nucteaS)( Simultaneous addition of SNAP (30mol/l) and

X/XO, enhanced nuclear translocation of p65 more than X/XO alosebj.

Table 1
Cellular distribution of the NF-kB subunit p65 (ratio nucleus/cytoplasm);
n=>5
P-value versus P-value versus
control X/XO
Control 1.3440.04
X/XO 1.98+0.11 <0.01
X/XO+SNAP 2.9840.11 <0.01 <0.01
XI/XO+L-NA 1.79+0.09 <0.05 n.s.
X/XO+S0D 1.55:0.06 <0.05 <0.05
TNF-a 3.84+0.17 <0.01 <0.01
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