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Activating mechamism of mast cell in immuno-responses:
mast cell activation due to Toll-like receptor
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Abstract. The role of mast cells in infections is invariably thought of as a detrimental one. However, recent

studies have shown that mast cell play a key role in host defense against various enterobacterial infections. In
this study, using mast cell-dificient and mast cell -sufficient mice we have investigated the protective role of
mast cells in the infections. Our findings indicate that i. the mast cells are activated by adhesion protein, ii.
Killing bacteria is dependent on the activated mast cells, and iii.activated mast cell secret IL-3 and the IL-3
promote mast cell proliferation by autocrine. Taken together, these findings suggest a beneficial role of mast

cells in infections in mice.
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Fig. 1. Bacterial clearance in the urinary bladder of mast
cell-deficient (WBB6F1-W/WY) and mast cell-sufficient wild
type (WBB6F1-+/+) mice. The bladder infection in the
mice was induced by intravesicular instillation with 2.5x105
type 1 fimbriated uropathogenic E. coli J96. The mice were
sacrigied on days 3 or 7 post-bacterial instillation and the
bladders were removed and homogenized. The viable
bacteria associated with bladder tissue were quantified by
plating tenfold serial dilutions in duplicate on MacConkey
Agar plates and the number of bacterial colonies was
counted after 24 h. The data presented show mean S.E.M.
from three to five mice per group. (*P < 0.05 significance of
difference from WBB6F1-+/=+ mice on day 3)
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Fig. 2. Hematoxylin and Eosin staining of bladder cross-
section obtained from bacteria infected mast cell-sufficient
wild-type (WBB6F-+/4)(A) and mast cell-deficient
(WBB6F1-W/WY)(B) mice. The bladder tissues from type 1
fimbriated E. coli J96 (2.5x10%) challenged WBB6F1-4/+
and WBB6F1-W/W" were obtained at 6 h time point, and
fixed in formalin. Sections (5 um thickness) of paraffin-
embedded bladder tissue were stained with hematoxylin
and eosin. Note the remarkable subepithelial infiltrate of
leukocytes in the +/+ mice, which is absent in the W/WY
mice. The histology shown in Fig. 3 is representative of
each group that had five to eight mice. Similar pathology
was observed in individual animals in eachgroup.
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Fig. 3. Urinary bladder mast cell proliferation induced by
type 1 fimbriated E. coli. A 2.5x10% E. coli J96 were injected
into the bladder of anesthetized female BALB/c mice. The
mice were sacrificed on days 0, 7, 14 post-bacterial
instillation and their bladders were removed and fixed in
Carnoy’s fixation. Paraffin section (5 um) of each of the
bladder were stained with toluidine blue and examined for
the number of mast cells per mm? tissue section under 40X
magnification. The data has been presented as mean
S.E.M. of three to five animals per group.(*P < 0.05
significance of difference from day 0).
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Fig. 4. Mast cell proliferation induced by type1 fimbriated E.
coli in vitro. CFTL-12 mast cells were cultured in 96-well
culture plates at a cell density of 0.1X10° cells/ml in 100 ml
media with type1 fimbriated E. coli ORN103 (pSH2),
isogenic mutant E. coli ORN103 (pUT2002) or vehicle for 48
h at 37 'C. The cell proliferation induced by bacteria was
determined by using an MTT assay. The data has been
presented as mean S.E.M. from three independent
experiments performed. (*P < 0.05 significance of difference
from isogenic mutant E. coli ORN103 (pUT2002) day 2.)
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Fig. 5. Induction of IL-3 mRNA in mast cell after exposure to
FimH-positive type1 fimbriated E. coli and FimH-negative E.
coli. Mast cells were incubated with FimH-positive E. coli
ORN103 (pSH2) or FimH-negative E. coli ORN103
(pUT2002) bacteria for the times indicated. The bacteria
were then washed off and the cells were harvested. Total
RNA was extracted from the cells using a RNaseay RNA
isolation kit. Specific transcripts for IL-3 and GAPDH were
determined by reverse transcription and the amplification of
the ¢cDNA. Resulting ¢cDNA was run on a 2 % agarose gel
and the DNA fragment co-migrating with the molecular
weight marker was identified.
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Fig. 6. Inhibition of E. coli induced mast cell proliferation by
anti-IL-3 antibody. CFTL-12 cells were cultured in 96-well
tissue culture plates at a cell density of 0.1X10° cells/ml with
type1 fimbriated E. coli ORN103 (pSH2) in 1 ml media
(without IL-3) for 48 h at 37 C. Anti-IL-3 antibody was
added to the wells at the dose indicated. The cell
proliferation induced by bacteria was determined using MTT
assay. An increase or decrease in the absorbande of cells
with respect to PBS treated control is indicative of change in
the cell number. The data has been presented as mean
S.E.M. from three independent experiments performed.
(*P < 0.05 significance of difference from 0 mg/ml anti-IL-3
antibody control).
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