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Purpose: Sialic acid-binding Ig-like lectin (Siglec) is an immune inhibitory receptor that plays a role in the negative regulation of
the activation of immune cells. This study aimed to evaluate the effects of anti-Siglec-F on plasma and urinary histamine levels
in ovalbumin (OVA)-challenged urinary bladder in mice.

Methods: Thirty BALB/c mice were used. In group I (control group, n=>5), mice were sensitized with OVA and challenged with
saline. In group II (OVA challenge group, n=>5), OVA was used for intraperitoneal sensitization and intravesical challenge. The
challenged mice in group III (control immunoglobulin G [IgG] group, n=5) and those in group IV (anti-Siglec-F group, n=5)
were intraperitoneally pretreated with rabbit control IgG or anti-Siglec-F antibody, respectively. In groups V (N-acetylcysteine
[NAC] in OVA challenge group, n=>5) and VI (control NAC only, n=>5), mice were pretreated with NAC.

Results: Urinary histamine concentrations were significantly higher 7 days after intravesical OVA challenge (P <0.01), whereas
plasma histamine levels were not. Pretreatment with anti-Siglec-F antibody significantly prevented the increase in urinary hista-
mine release (P <0.05), whereas pretreatment with the IgG antibody control did not. Also, pretreatment of the OVA challenge
group with NAC did not affect the histamine concentration in either urine or plasma.

Conclusions: Systemic anti-Siglec-F treatment showed anti-allergic effects at least on local histamine release, particularly in the

lower urinary bladder.
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INTRODUCTION

Sialic acid-binding Ig-like lectins (Siglecs) are members of an
immunoglobulin receptor superfamily with extracellular and
cytoplasmic domains. In general, the extracellular domain binds
to several forms of sialic acid, and the cytoplasmic domain has
characteristics of immunoreceptor tyrosine-based inhibitory
motifs, which are known to have an inhibitory signaling activity
in immune pathways [1].

In the murine allergy model, Siglec-F belongs to the CD33-
related Siglec family and is selectively expressed in eosinophils

and is considered to be the functional ortholog of human Si-
glec-8 [2]. Siglec-F is also expressed on alveolar macrophages,
bone marrow-derived dendritic cells, and bone marrow-derived
macrophages with differential levels [3]. Activation of Siglec-F
can induce apoptosis of eosinophils and ameliorate allergen-in-
duced eosinophilic inflammation [4]. Siglec-F knockout mice
show a more prominent eosinophilia in bone marrow; periph-
eral blood, and lung tissue after allergen sensitization and chal-
lenge [5].

Recently, we discussed in a short review that the chronic blad-
der inflammatory disease, interstitial cystitis, can be induced by
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localized allergic reactions and is mediated mainly through the
activation of infiltrated mast cells with involvement of reactive
oxygen species (ROS). Thus, a possible hypothesis was suggest-
ed for utilization of Siglec-specific monoclonal antibodies or
their glycan ligands as a therapeutic signal to induce inhibitory
signaling activity with ROS dependency [6]. However, there
have still been no reports of the application of anti-Siglec-F an-
tibody on local allergy in urinary bladder.

Therefore, we aimed to evaluate the therapeutic effect of anti-
Siglec-F antibody or ROS blocking in a murine model of oval-
bumin (OVA)-sensitized and challenged bladder allergy, par-
ticularly by assessing histamine release in plasma and urine.

MATERIALS AND METHODS

Animals

Female BALB/c mice were purchased from Orient Bio (Seong-
nam, Korea) and were used at 8 weeks of age. All procedures of
the animal protocol in our study were performed in accordance
with the Guide for the Care and Use of Laboratory Animals of
the National Institutes of Health and were approved by the Inha
University Institutional Animal Care and Use Committee on
ethics.

Surgical Catheter Implantations

Catheter implantations were performed as previously described
[7]. Briefly, mice were anesthetized with ketamine (Ketamine,
75 mg/kg, i.p.; Yuhan, Seoul, Korea) and xylazine (Rompun, 15
mg/kg, i.p.; Bayer Korea Ltd., Seoul, Korea). Through the lower
abdominal incision, a polyethylene catheter (PE-10, BD, Frank-
lin Lakes, NJ, USA) with a cuff was inserted into the dome of
the bladder to inject vehicle or OVA. The catheters were tun-
neled subcutaneously and anchored to the skin of the back with
a silk ligature. The free ends of the catheters were sealed.

Antigen Sensitization and Challenge

The sensitization and antigen challenge for the murine model
was performed as previously described with slight modification
[8,9]. For OVA sensitization, animals were divided into six
groups. Under pathogen-free conditions, OVA (40 pg/kg; Sigma-
Aldrich Co., St. Louis, MO, USA) diluted in 0.1 mL saline was
given by intraperitoneal injection with aluminum hydroxide gel
(alum adjuvant, 40 mg/kg) four times on days 1, 5, 14, and 21
as applied in allergy experiments [8]. For repeated OVA chal-
lenge, from the day after the last sensitization, 0.1 mL of OVA
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(10 mg) or the vehicle control (saline) was daily and intravesi-
cally injected via catheter to unanesthetized animals for 7 days.
Twenty-four hours after the last OVA challenge, blood and
urine were collected.

Treatment of Anti-Siglec-F and N-acetylcysteine (NAC)
Mouse anti-Siglec-F antibody (Monoclonal Rat IgG:a clone
#238047, R&D Systems, Minneapolis, MN, USA) was used for
the experiments. Anti-Siglec-F (10 pug/mouse) was given by in-
traperitoneal injection 1 hour before OVA intravesical challenge
on days 22, 23, 24, 25, 26, 27, and 28. In the control group, rab-
bit control immunoglobulin G (IgG) (purified normal rabbit
IgG, R&D Systems) was intraperitoneally injected by the same
dose and schedule. In this study, we also compared the effects
of ROS blocking by pretreatment with NAC.

In group I (control group, n=>5), mice were sensitized with
OVA and challenged with saline. In group II (OVA challenge
group, n=>5), OVA was used for intraperitoneal sensitization
and intravesical challenge. Mice in group III (control IgG group,
n=>5) and those in group IV (anti-Siglec-F group, n=>5) were
pretreated before OVA challenge with rabbit control IgG and
anti-Siglec-F antibody by intraperitoneal injection, respectively.
Mice in group V (NAC-group, n=>5) and those in group VI
(control NAC only group, n=>5) were pretreated with saline or
NAC by intraperitoneal injection, respectively, before every OVA
challenge.

Plasma and Urinary Histamine Measurements

Aortic puncture was performed for collecting blood after sacri-
fice. To measure plasma histamine concentrations, blood was
collected into ethylenediaminetetraacetic acid tubes on ice and
plasma was isolated by centrifugation. Perchloride acid (475 pL
of 0.4 M) was added to 25 pL of each plasma sample. Histamine
was assayed spectrophotofluorimetrically after condensation
with o-phthaldialdehyde as described [10]. Urinary histamine
concentrations were also measured by the same method.

Statistical Analyses

Levels of plasma and urinary histamine were compared between
groups by using unpaired t-tests. Values of P <0.05 or <0.01 were
considered to be statistically significant.

RESULTS

As shown in Fig. 1, urinary histamine concentrations were sig-
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Fig. 1. Histamine concentrations. Histamine release was measured 7 days after ovalbumin (OVA) challenge and pretreatment with Si-
glec-F antibody or N-acetylcysteine (NAC) from isolated plasma (A) and urine (B). Data are presented as mean + SD. Control, OVA-
sensitized and saline-challenged (group I); OVA, OVA-sensitized and OVA-challenged (group II); OVA+IgG, OVA-sensitized, OVA-
challenged, and immunoglobulin G (IgG)-pre-treated (group III); OVA+Siglec-E OVA-sensitized, OVA-challenged, and anti-Siglec-
E-pretreated (group IV); OVA+NAC, OVA-sensitized, OVA-challenged, and NAC-pretreated (group V); NAC, OVA-sensitized and
NAC-treated (group VI). P <0.01 and "’P < 0.05: significant difference with Control or OVA group.

nificantly higher 7 days after intravesical OVA challenge (group
II) compared with the control group I (P<0.01), but plasma
histamine levels were not. Anti-Siglec-F treatment before every
intravesical OVA challenge for 7 days significantly prevented
the increase in intravesically OVA-challenged histamine release
in urine (P <0.05), whereas pretreatment with the IgG antibody
control did not (Fig. 1). There were no changes in plasma hista-
mine levels in the anti-Siglec-F- or the IgG-treated groups (Fig.
1).

We also examined the effects of ROS blocking by pretreat-
ment with 10 mM NAC on the OVA-induced histamine release.
Unexpectedly, there were no significant effects of pretreatment
with NAC on the OVA-challenged histamine release in either
urine or plasma (Fig. 1).

DISCUSSION

This study demonstrates first that pretreatment with an anti-Si-
glec-F antibody to mice intravesically challenged with OVA to
induce bladder allergy decreased the urine levels of histamine
release, but not the levels in plasma. However, we have no evi-
dence concerning cell-mediated mechanisms, such as apoptosis
of eosinophils or inactivation of mast cells.

There are few reports of the expression of Siglecs in rats; thus,
the available anti-Siglec-F antibody of the murine type was used
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for this study. However, murine mast cells do not express Siglec-
F [11]. Siglec-F is considered to be the functional ortholog of
human Siglec-8, which is expressed selectively in eosinophils,
mast cells, and basophils [2,12-15]. Additionally, we have suc-
cessfully performed an experiment for therapeutic applications
of Siglec-F to local airway allergy challenged with OVA in a
murine model, although without results for the activation of
mast cells [8].

Ahluwalia et al. [9] established a bladder allergy model by lo-
cal challenge with OVA in OVA-sensitized rats. Our experiment
was designed with some modifications on the basis of the aller-
gy model methods established by Kim et al. [8] and Ahluwalia
et al. [9]. Interestingly, local histamine release significantly in-
creased in urine in mice intravesically challenged with OVA,
and pretreatment with Siglec-F significantly prevented the in-
crease. However, we have no data on the degranulation of mast
cells. Considering this point, we suggest that the effect of sys-
temic anti-Siglec-F on murine mast cells and their release of
histamine could be minimal, because of selectivity for expression
of Siglec-E particularly in the murine model. Additionally, in
this study, we did not completely explain the involvement of
ROS, because there was no effect on histamine release of ROS
blocking with NAC.

Our results imply that systemic regulation of histamine re-
lease with anti-Sigelc-F antibody could be effective in local al-
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lergen challenge after systemic sensitization. Thus, Siglec-F
could be considered a future therapeutic target for treating al-
lergic or inflammatory reactions in urinary bladder, such as in-
terstitial cystitis.

In conclusion, we suggest that anti-Siglec-F treatment may
have an effect on controlling the histamine release from the uri-
nary bladder in an experimental allergic model.
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