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Material and Methods
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Discussion
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Figure 1. Interaction between
red cells covered with native (E-
BSA) and denatured bovine se-
rum albumin (E-BSAd) and nor-
mal macrophages, from the in-
flammatory exudate induced by
glycogen, and activated by LPS.
Suspensions of E-BSA or E-BSAd
were incubated with macro-
phage monolayers for 30 min at
37�C, and the interaction was
quantified as follows: percent-
age of macrophages with three
or more red cells (open bars),
macrophages with six or more
red cells (hatched bars), and red
cell/macrophage ratio including
all macrophages (gray bars). Re-
sults are reported as means ±
SD (N = 4, cells from different
animals). In the three groups
(normal, glycogen and LPS) the
differences in red cell/macro-
phage ratio between E-BSAd
and E-BSA were significant
(*P<0.05, t-test).
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Figure 2. Phagocytosis of red
cells covered with native (E-
BSA) and denatured bovine se-
rum albumin (E-BSAd) by nor-
mal macrophages, from the in-
flammatory exudate induced by
glycogen, and activated by LPS.
Experimental conditions are the
same as described in the legend
to Figure 1, with the exception
that after 30 min of incubation
the cell monolayers were sub-
jected to a hypotonic shock
treatment to lyse all the attached
red cells, leaving only the in-
gested ones. Percent phagocy-
tosis is indicated by the percent-
age of macrophages that in-
gested at least one red cell
(open bars) and the percentage
of macrophages that ingested
three or more red cells (hatched
bars); the red cell/macrophage
ratio is the ratio between the
number of ingested red cells and
the total number of macro-
phages counted (gray bars). Re-
sults are reported as means ±
SD (N = 4, cells from different
animals). In the glycogen as well
as in the LPS groups the differ-
ences in red cell/macrophage ra-
tio between E-BSAd and E-BSA
were significant (*P<0.05,
t-test).

Figure 3. Phagocytosis of E-
BSAd (red cells covered with
denatured BSA) by macro-
phages from the inflammatory
exudate induced by glycogen.
The experimental conditions are
the same as in Figure 2. Bar =
33 µm.
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Table 1. Effect of fluid-phase denatured bovine
serum albumin (BSAd) and native BSA on the
interaction between macrophages and red cells
covered with denatured BSA (E-BSAd).

Preincubation % Rosettes Red cell/macrophage

Hanks 62 ± 6.0  3.70 ± 0.40
BSAd 2 ± 0.7  0.34 ± 0.08
BSA 34 ± 0.4  2.10 ± 0.06

Normal macrophages attached to glass coverslips
were preincubated for 15 min at 37�C with Hanks'
medium, BSAd or BSA, dissolved in Hanks' medi-
um at a concentration of 10 mg/ml. Red cells and
macrophages were then incubated for 30 min at
37�C and the interaction was quantified by deter-
mining percent rosettes (percent macrophages
with three or more red cells) and red cell/macro-
phage ratio (the ratio between the number of red
cells taken up and the number of macrophages
counted). Results are reported as means ± SD
(N = 4, cells from different animals).
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Table 2. Inhibition of E-BSAd phagocytosis by LPS-activated macrophages caused by
treatment with tyrosine protein kinase inhibitors.

Inhibitor Percent inhibition

% Phagocytosis Red cell/macrophage

Genistein 150 µM 74 ± 4 (N = 3) 81 ± 7
Quercetin 300 µM 94 ± 3 (N = 3) 96 ± 2
Herbimycin A 1.7 µM 91 ± 14 (N = 4) 92 ± 11

Macrophages activated in vivo with LPS were preincubated at 37�C for 10 min with
tyrosine kinase inhibitors. Phagocytosis assays were performed in the presence of the
inhibitors. Results are reported as percent inhibition relative to the control for each cell
preparation (paired experiments), and calculated as follows: percent inhibition = 100 x
(control - test)/control. Data are reported as means ± SD of 3 to 4 experiments
(different animals).
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