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Abstract Lcucccylcs are susceplible fo the toxic effects of
deoxynivalenol (DON), which js a trichothecene mycotoxin
* produccd by a number of fungi including Fusarium species.

One mcchanism of action is mediated by reactive oxygen
species (ROS). The liver is an important target for toxicity
caused by foreign compounds including mycotoxins. On the
other hand, little is known about the influence of the redox
state on hepatocytes treated with DON. The present study
investigated the effect of DON on the cytosolic redox state
and antioxidative system in the human hepatoma cell Tine
HepG2. The cell viability of human monocyte cell line
THP-1 or leukemia cell line KU812 treated with 2.5 and
5 umol/l DON. were significantly reduced. However,
HepG2 cells showed no toxic effects under the same con-
ditions and did not cxhibit an incrcased oxidative state.
Further experiments showed that thioredoxin-1 (Trx-1) pro-
tein levels but not glutathione increased in the cells treated
with 10 mol/l DON. In addition, the cnhancement of Trx-1

content was repressed by antioxidants. These results suggest
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that DON-induced accumufation of Trx-1.in HepG2 cells
plays onc of the key roles in protection against cytotoxicity
caused by DON and that the mechanism may be mediated.
by the antioxidant properties of Trx-1.

Keywords Dcoxymvalcnol Thioredoxin-1 - Cytoloxicity -
Redox - Hchchlls

Introduction

Deoxynivalenol (DON) belongs to the trichothecne group of
mycotoxins and is a secondary metabolitc produced by sev-
cral fungi, including Fusarium, Mycothecium, Trichoderma,
Trichothecium, Stachybotrys, Verticimonosporium, and
Cephalosporium species (Rocha ct al, 2005). Although mill-
ing, boiling and alkaline cooking arc cffective in reducing
DON (Kushiro 2008; Nowicki ¢t al. 1988; Abbas et al.
1998), DON is not degraded by commion cooking processes
(Marzocco et al, 2009). Consumption of trichothecne myco-
toxins including DON can cause vomiting and alimentary

‘hemorrhage, and result in impairment of the immune response

(Bennett and Klich 2003; Sugita-Konishi and Pestka 2001). In
addition, it is known that trichothccenes inhibit translation by
binding 1o the ribosome and disturb cytokine production.
Taken together, leucocytes, which are the main cells in the
immune system, are very sensitive to trichothccenes (Pestka
2008). Increased intracellular reactive oxygen species (ROS)

. level induced by . trichothecne mycotoxins might be a key

mechanism underlying the cytotoxic cffect on some leuco-
cytes (Sugiyama et al. 2011; Krishnaswamy ct al. 2010;
Braicu et al. 2009).

Many types of cells have dcvclopcd antioxidant defense
syslcms to reduce the harmful effects of ROS exposure.
Glutathione (GSH), which is a tripeptide composed of
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glutamine—cysteine~glycine is considered fo be a major
component of the cellular antioxidant system (Sugiyama et
al. 2000; Fath et al. 2011), ROS can be scavenged by GSH
and GSH-rclated enzymes including GSH peroxidase and
G8H S-transferase (GST) (Vincenzini et al. 1993), indicat-
ing that GSH plays an important role in redycing the effects
of oxidative stress, Indeed, a GSH-deficient yeast sirain js
sensitive to oxidative stress caused by hydrogen peroxide in
comparison to the wild-type strain (Grant et al, 1996). In
addition to GSH, thioredoxin-1 (Trx-1), a ubiquitous 12-
kDa eytosolic protein, is a key ROS-scavenging molecule
(Tian et al. 2008; Ohashi et al, 2006). Trx-1 possesses
scavenging activity for ROS including singlet oxygen, hy-
droxyl radicals, and hydrogen peroxide, and maintains cell
redox homeostatic (Fath et al. 2011; Ohashi et al, 2006).
Therefore, the intracellular content of GSH and Trx-1 lead
to increased tolerance to ROS-induced cellular toxicity.
The objective of the present study was to assess the

intracellular redox states and the content of endogenous

antioxidants (GSH and Trx-1) in HepG2 cells treated with
non-cytoloxic concentrations of DON, HepG2 cells are
thought to be a model system for examining adaptive
responses to xenobiotics. This study will provide promising
evidence of the mechanisms needed for tolerance fo DON
loxicity in hepatoeyics in comparison with leucoeyte cell

line of human monocytic leukemia THP-! and buman ba- ;

sophilic leukemia KU812. In addition, the findings of the
present study might scem to provide a strategy for reducing
lricho(hcocnc-indgced toxicity. o

Materials and methods
Cell culture and reagent

The human hepatoma cell line HepG2 and the human
monocyte-like cell line THP-1 (both obtained from the
Human Science Research Resources Bank, Tokyo, Japan)
were grown in Dulbecco’s modified Eagle's medium
(DMEM; Gibco BRL, Rockville, MD, USA) supplemented
with 10% (v/v) heat-inactivated fetal bovine serm (Filtron,
Brooklyn, Australia), penicillin (100 U/ml), and streptomycin
(100 pg/ml). A human leukemia cell line KUS12 (oblained
from DS Pharma Biomedical, Osaka, Japan) was grown in
RPMI-1640 (Sigma-Aldrich, St. Louis, MO, USA) supple-
mented with 10% (vAv) heat-inactivated. fetal bovine serum
(Filtron). DON, GSH, dithiothreito! (DTT) and N-
acetylcysteine (NAC) were purchased from Wako (Osaka,
Japan). Dimethyl sulfoxide (DMSO) was purchased from
Dojin (Kumamoto, Japan).,2'7"dic!il,omnuorescin diacetaie
(DCFH-DA) was purchased from Lamba (Rainbach,

Austria) and dissolved in DMSO 1o obtain a | mM stock

solution. A solution of 0.25% Trypsin-EDTA was purchased

9 Springer

from Gibco Invitrogen (Carlsbad, CA, USA). Anti-rabbit Trx
antibody was purchased from Santa Cruz Biotechnology
(Santa Cruz, CA) and anti-mouse B-actin antibody (AC-15)
was purchased from Sigma-Aldrich. Horseradish peroxidase
conjugated anti-rabbit and mousc secondary aniibodies were
obtained from Jackson ImmunoRescarch (West Grove, PA).

MTT assay for cell viability

Cell suspensions containing 1x10* cells of HepG2, 2.5x 10*

cells of THP-1 or 5x10° cells of KUS12 were plated in 96-
well plates and stimulated for 24 h on the following day. Cell
viability was measured by the MTT assay (Roche Diagnostics,
Mannheim, Germany) according to the manufacturer’s proto-

col. Bricfly, the MTT labeling reagent was added 1o cach well,
-and the plate was incubated for 4 h af 37°C. Solubilization
‘buffer was then added (o cach well and the plate was incubated

ovemight a1 37°C. The absorbance was measured at 550 nm

~-and the reference wavelength was measured at 650 nm.

ROS detection assay

HepG2 cells were plated (5% 10° cells/well) in 6-well plates,
and on the following day were exposed to DON for 24 h,
Intrcellular ROS formation was measured by using an
oxidation sensitive fluorescent’ probe, DCFH-DA. Ten pl
of 1 mmol/l DCFH-DA in DMSO was added 1o the final
concentration of 10 pmol/ and the plate was incubated for
30 min_at 37°C. The cells were washed with phosphate
buffered saline (PBS), harvested in 500 ) Trypsin-EDTA
and 500 pl DMEM and resuspended in 200 pi PBS. The
fluorescence of 100 ul of cell suspension in PBS was
measured using 2 microplate reader, Tristar LB 941
{Berthold Tech., Genmany) at'an excitation wavelength of
485 nm and an emission wavelength of 530 nm.

Mcasurcment of intracellular GSH levels

HepG2 celis (5% 10° cells/well) plated in 6-well plates were
treated with DON for 24 h. Intracellular GSH levels were
measured using the total glutathione quantification kit
(Dojindo Molecular Technologies, Kumamoto, Japan)
according to the manufacturer’s protocol. Briefly, harvested
cells in 20 pl of 5% S-sulfosalicylic acid was place on’ice
for 10 min and centrifuged at 8,000g for 10 min at 4°C. The
resulting supematant was used for the assay. The intraccllu~
lar GSH levels in the sample were determined using a
microplate reader, Tristar LB 941 at 405 nm.

Wesicrn blot analysis

HepG2 cells (5% 10° celis/well) were plated in 6-well plates
and treated with DON in the absence or presence of
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antioxidants (NAC; DTT, and GSH) for 16 h. Cellular
extracts were prepared as described (Sugiyama et al.
2010). The same amount of protein, determined by the

Bradford method, was loaded onto cach lanc of a discontin-

uous SDS-12% polyacrylamide gel (acrylamide/bisacryla-
mide ratio, 29:1) and. then separated by, electrophoresis by
the method of Lacmmli (1970). Proteins transferred 10 a
polyvinylidenc difluoride membrane (Immobilon-P;
Millipore, Bedford, MA, USA) were subjected to western

blotting with cither rabbit anti-Trx (1:1,000) or mouse anti-

B-actin (1:2,000,000) as the primary antibodies and subse-
quently detected with: peroxidase: conjugated sp

concentrations as fow as $2.5 ‘pmolt (Fig. I) These results
suggest that HepG2 celfs had a significantly higher level of
resistance to DON-mdnccd cy(oloxlcuy than THP-1 and

, KUSIZ cells

DON docs not mducc a more oxidative cnv;ronmcnt

wuhm the cytosol of HchZ cells

It is considered that DON c ROS-mcdmlcd apop\osxs
in immunc_component cclls (Suglyama et al, 2011;
Krishnaswamy ct al. 2010; Braicu et al. 2009; Pestka ct al,
2005), Therefore, the effect of DON on the ccllular redox

specific 18G (1:10,000). The signals were visualized using

an enhanced chemiluminescence system (Amcrsham

Bioscicnecs, szcatnway, NJ, USA)

Statistical analysxs

Statistical compnnsons between two groups were performed -
using the unpaired Student’ss test, The values shown in the -

figures are expressed as the means = SEM.

Results and diécussioh .

HchZ cells are more mxstam to DON lhan T HP-l
and KU8I2 cells : : S :

There arc scvcml mp'ons that Jeucocytes are' more sensitive

to DON in_comparison to the hcpa(oma HepG2 cells
(Nielscn ct al. 2009a, b; Schoettler et al. 2006).The cytotox-

icity was analyzed by an MTT assay (Sugiyama et al. 2011)

(THP-1 and KU812) in a concentration-dependent

and signifi uml reductions in cell viability were obscrved at i

Fig. b Effccts of DONon'cell Sin
viability in HepG2,- THP-1. and A
KU812. HepG2 (=), THP-] (b) Ly
or KU812 {¢) cells were treated
-with the indicated concentra-
tions of DON for 24 h.The

&

g
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status was examined in HchZ cells, whlch wcrc treated
walh DON (1.25-1D pmol/l), and (hc cellulnr oxidauon level
was subscqucmly cvaluated usmg an ox:dauon—sensmve
fluorescent probe DCFH-DA. The mlcnsﬂy of DCF fluores-

~cence had a tendency (o decrease in a dosc dependent

manner (Fig. 2). In contrast, 60 pmol/l DON induces intra~
cellular ROS production in HepG2 cells (Zhang ctal, 2009)

In nddmon, the ‘oxidative stress induced by tnchothecenc
mycotoxins including DON has been explained by the abil-
ity of thesc toxins to provoke: gencration of ROS -

 (Krishraswamy et al. 2010; Braicu et al. 2009; Zhang et

al. 2009; Bouaziz ct al. 2006, 2008) Togcthcr, these find-
ings suggest that non-cytoloxic concentrations of DON

'might reduce the intraccliular redox slalc in HepG2 cells

and not provoke the gcncralson of ROS in HepG2 cells. In
fact, it scemed that reducing intracetiular redox s!akes were

enhanced by DON concentrations which exert no cytotoxic
effect on HepG2 cells (Fig. 1).

“"HepG2 cells treated with non-cytotoxic levels of DON
1o_confirm_the cylotoxicity. of DON on these cells. DON * ' :

(1.25 1o 10 pmol/l) showed no toxicity in HepG2 cells. In
contrast, DON reduced the cell viability of leucocytes

incrcasc Trx-l bul not GSH levels

GSH and Trx-1 play an jmportant | ro]c in the rclcmlon ofa
rcducmg the intraceliular redox status (Goetal. 2011; Droge :
2002). GSH is (he lnpcpude mcludmg, a cyslcmc rcslduc

970 063125725 50
~ DON (umoln)

070 063 12525 500
- DON (ptmol/1)

@ Springer

64



Mycotoxin Res

DCEF fluorescence (%)

0 125 2.5 50 10
DON(p.mol/l)

Fig. 2 Effects of DON on cellular oxidation in HepG2. HepG2 cells
were treated with the indicated concentrations of DON for 24 hand
ROS levels were measured using DCFH-DA. Values arc presceated as
the means + SEM from three independent experiments. A statistical
analysis was performed using the unpaired Student’s¢ test {* £<.05, vs.
control)

that acts as a reducing agent and thought to be the most
abundant intraccllular antioxidant (Sugiyama et al, 2000;
Fath et al. 2011; Gaubin et al. 2000). The reducing caviron-
ment of the intracellular redox state is maintaincd by the
content of endogenous GSH (Fath et al. 2611). This study
evaluated the intraceliular GSH levels of HepG2 in the pres-
ence of DON to examine the involvement of intracetlular
GSH level in the reduced state of HepG2 cells treated with
DON. Figure 3a shows that 1.25~-5.0 pmol/l DON had no
positive effect on intraccllular GSH accumulation.
Furthermore, intracellutar GSH lcvels were significantly de-
creased by approximately 30% in HepG2 treated with
10 pmol/l DON in comparison to HepG2 control cells.
Therefore, it appeared that the intracellular GSH content was
not increased in HepG2 cells treated with non-cytotoxic levels
of DON. Trx-1, which is 2 small ubiquitous protein (12 kDa),
plays an important role in regulating cellufar redox homeosta-
sis (Tian et al. 2008). Trx-1 has a redox-active disulfide/
dithiol  bond within a highly conserved active site and shows
scavenging activity for various ROS (Tian et al. 2008; Ghashi
¢t al. 2006). The level of expression of Trx-1 in HepG2 cells
treated with DON was measurcd by western blotting to ex-
aminc the effect of DON on intracellular content of Trx-1. In
contrast to GSH, the Trx-1 Jevel in HepG2 cells was induced
by DON in a concentration (2.5-10 umol/l)-dependent man-
ner, and DON-induced Trx-1 up-regulation was also obscrved
in the presence of 20 umol/l of DON (Fig. 3b). These results

suggest that non-cytotoxic concentrations of DON maintain

a
140¢
*.
20
100
g
z
123
Q
"
20
070 12525750 o
DON (umoln)
b

0 25 50 10 20 -:DON{umoll)

Fig. 3 Effects of DON on levels of GSH and Trx-1. a HepG2 cells
were treated with the indicated concentrations of DON for 24 h and
levels of GSH were measured.: The GSH content in the absence of
DON is cxprcsscd as 100%. Valucs are prcsenlcd a.s the means + SEM
from three indey . A ical analysis was per-
formed using the unpawcd Student” sl test (*P<.05, vs. control). b
HepG2 cells were treated with the indicated concentrations of DON
for 16 h. The ccll lysates werc prepared and analyzed for rx-7 and 8-
actin proteins by western blotting. The results are represcntative of
three independent experiments

the intracellular redox state in HchZ by up-regu!atmg the
Trx-1 expression fevel.

Up-regulation of Trx-1 by DON in HepG2 cells
is suppressed by anuoxxdanl treatment

The expression of Trx-1 in HepGZ cells treated with DON in
the presence of antioxidants was evaluated to verify whether

Fig. 4 Effects of antioxid: fation of Trx-1 in HepG2

on the
treated with DON. HepG2 cells were freated withoul or with 10 pmol/
1 DON in the absence or presence of 1.0 mmol/l antioxidants (NAC,
DTT and GSH) for 16 h, The ccll lysates were prepared and analyzed
for Trx-1 and B-actin proteins by western bloumg The results are

of six independ

@ Springer
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the intraccllular redox statc might be associated. with the

DON-induced enhancement of Trx-1-levels in the cells;

Figure 4 shows a westem blotting analysis which demon-
strated the up-regulation of Trx-1 induced by 10 umol/
I DON to be suppressed by treatment with 1.0 mmol/l anti-
oxidants such as GSH, DTT or NAC. NAC is a synthetic

precursor of GSH that is used 1o enhance the intracellular. -
GSH content (Rahman and MacNcc 1999). However, DTT

cannot be used as a GSH precursor. Therefore, the antioxi-
dant activity of GSH, DTT or NAC is thought to play an
important role in the rcpression of DON~mduced Trx-
upregulation.

The current study found that non- cytoloxw concentra-

tions of DON did not Icad to a higher oxidation state in -

HepG2 cclls. On the other hand, many studies have ob-
scrved DON-induced oxidative stress including ROS gener-
ation (Krishnaswamy et al, 2010; Braicu ef al. 2009; Zhang
et al. 2009; Bouaziz et al. 2006, 2008). Indeed, HepG2 cells
also produced ROS in: the presence of 60 umoll DON
{Zhang et al. 2009). This discrepancy may be duc fo the
usc of a range of toxin concentrations.: Indeed, DON-
induced cell death is accompanicd by ROS formation, and
the intraccllular redox status shifts to morc oxidative con-

ditions (Braicu ct al: 2009). Conversely, this means that ~

HepG2 cells acquire adaptation ‘mechanisms against oxida-

tive stress induced by DON. HepG2 cells might be able to -

develop an adaptive response to oxidative stress induced by
non-cytotoxic levels of DON. A non-oxidative intracellular
environment may be needed for HepG2 cells to survive
under these conditions. However, the current study showed
that treatment with non-cyfotoxic levels of DON did not
increase intraceflular GSH levels of HepG2 cells. On the
contrary, intracellular GSH level was significantly reduced
after exposure to 10 pmol/l DON. This suggests that GSH
might be consumed by GST-mediated GSH conjugation
during the detoxification processes of removing DON
(Gouze et al. 2006). The present study observed that Tex-
1, which is one of the ‘major intracellular antioxidants in.
addition 10 GSH (Ago and Sadoshima 2006), was increased
in HepG2 cells treated with nonlethal concentrations of
DON. Therefore, it is suggested that the more reducing
environment in HepG2 cells treated with non-cytotoxic con-

centrations of DON appeared to be due 10 the accumulation

of Trx-1 caused by the mycotoxin. The vital biological
activities of Trx-1 include acting as a cofuctor in various
processes {(Watson et al, 2004). However, the DON-mediated
up-regulation of Trx-1. may play an imporant role in main-

taining or inducing a more reducing environment within the
cells via ils redox activity, This hypothesis is supported by the

findings that the up-regulation of intracellular Trx-1 was sup-

pressed by other antioxidants. In addition, (-)-cpigallocatechin. = -

gallate (EGCG), the major green tea polyphenol, has prolec-

tive ability against the cytotoxicity caused by DON in a

macrophage cell line, suggesting that antioxidants can play
an important role in reducing DON-induced cyloloxicity in
leucocytes, because EGCG possesses stronger antioxidative
properties (Sugiyama et al. 2011; Kagaya cl al. 200‘))
Accordingly, it is thought that the anuox‘dant pmpemes of
Trx-1 could participate in rcgula(ml, DON-induced cytotox-
icity. Further studies are required to elucnda!c the exact mech-
anism underlying such responses and investigate the cffect of
DON on the activity of thioredoxin reductase, ‘which is in-
valved in the reduction of oxidized Trt-1,in order to under~
stand the physiological significance of the. up—rcgulatlon of
Trx-1 by nonlethal concentrations of DON in HepG2 celis
(Watson ¢t al. 2004), Additionally, lhough DON-induced.
cytotoxicity cvoked after oxidative stress mc]udmg ROS pro-
duction, more rescarch is needed 10 investigate whether the
up-regulation of Trx-1 by DON in HepG2 cells plays a role in
protecting HepG2. cells [rom DON-induced cytotoxicity.
Comparisons of antioxidant levels in hepatocytes and leuco-'
cyles arc also important for further research to clanfy the
DON-sensitive mechamsms of leucocytes.

In conclusion, non-cytotoxic concentrations of DON
whxch,causcd cytotoxicity to THP-1 and KU812, did not
induce a shifl in the intracellular redox state of HepG2 cells
to a miore oxidizing environment, which might be caused by

the up-regulation of the intracellular Trx-1 level In addition,

the DON-induccd up-regulation of Trx-1 was supprcssed by
antioxidants, suggesting that antioxidative capacity may be
closely related to. dcvclopment of resistance’ to DON-' i
mduccd cytotoxicity. 4
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P Pr LPS. ed IL-6 production througt
Bisin of histamine production in macrophages : .
Masuda *®, Akihiro Kimura®, Hamza Hanieh?, Nam Trung Nguyen®, Taisuke

b, Iching’ Chinen*®, Yuichi Otoyo%, Tomotaka Murotani®, Atsushi

b 3y

\ Tadamitsu Kishimoto*®, y of Immune Regulation, Graduat
Frontler Blosclences, Osaka University, ® Laboratory of immune Regulation,
B sk University, < Department of Microbiology and Immunology, Groduate
fdedicine, Keio University, 4 Laboratory of Phermacology, Graduate School of
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{ bydrocarbon receptor (Abr) Is a ligand-activated transcription factor. 1t is
Tat Ahr s activated by such ligands as 2,3,7,8-tetrachlorodibenzo-p-dioxin

3-methylcholanthrene (3MC). We have recently reported that Ahr is

inimmure regulation. in particular, we demonstrated that Ahr forms a com-

3 5tat1 and NF-KB in LPS-stimulated macrophages and that jt negatively reg-
;APS-induced pro-inflammatory cytokine production by inhibiting NF-xB
n. In this study, we showed that Ahr-Sp1 complex, independent of Stat1, also
controls another pathway of IL-6 production via histamine 1 receptor
ough suppression of histamine secretion in LPS-activated macrophages.
d that Ahr inhibits the expression of LPS-induced. histidine decarboxylase
i prodi histamine, and hi * secretion in pphag
BEAbs combines with activated Sp1' that leads to the attenuation of Spi DNA
2ctivity in HDC p through inhibitic

[

e regulation. These reactions are induced in various cell types via H1-

h are G protein-coupled receptors. In particular, HiR activation enhances
functions {n immune cells. We also found that loratadine and chior-

HIR antagonists, more critically impair the production of LPS-induced

& that of other inflammatory cytokines, such as TNF-, 1L-12, and 110, in

phages, This result suggests that there is a predominant pathway. of .. : T .
. Ps1.088 L

on via HIR in macrophages. Taken together, these results demonstrate
Ex regulates IL-6 production via HIR signaling through supp of LPS-
&3 histamine production in mactophages. :

6/j.cvt0.2011.07.116
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- mouse macrophage cell line, RAW264. Mc ed th
. and transcription of inducible NO synthase (INOS) mRNA were aiso inh

p ived in the expression of iNOS, we cxamined -
. the effects of DON and NIV on LPS-indisced IFN-8 promoter reporter activity, and
activated

of Sp1.phosphorylation on Ser:

inhibit Mym-ludWmt pathways of Toll-like

Mawo Kinoshia, Yuji Minai, Masashi Murol, Ken-ichi Tanamoto,
hi, National institute of Health Sciences

receptors
Kei-ich
Yoshiko Sugita-K

' Trichathecne mycotoxins are secondary metabolites produced by several fungi,
incinding Fusarium, Mycothecium, Trichoderma, Trichothecium, Stachybotrys, Vertic-
i porium, and Cephal m species, and then more than 150 trichothecenes
and their derivatives have been identified, The occurrence of trichothecene mycotox-
ins. in food fs a potentially serious problem related ta food safety. Trichothecene

. - mycotoxins cause immune dysfunction, thus leading lo diverse responses to infection.

However, mechanisms involved in the immunotaxic effects of these mycotoxins has

not been well elucidated. We have evaluated the effect of trichothecens mycotoxins

on Toll-ike receptor signaling. We found that the type B trichothecenes deoxynivale- -

nol (DON} anut nivalenol (NIV) which are the most common trichothecenes in the
world inhibited. lipopolisaccharide (LPS)-ing!uced'nixﬁc axide {NO). productiun by

it Is appeared that

IN-B produced in 10 LPS is i
found that the promoter activity was repressed in a concentration-dependent man-
ner. IFN-§ expression can be induced by TLR4-mediated MyD88-independent signal-
ing pathway, Therefore, we examined the effect of DON on IFN-# promoter reporter
activity induced by TLR3 ligand Poly I1:C. We atso found that DON inbibited the repor-
ter activitles, In addition, T-2 and HT-2 toxin belonging 1o the group of type A trichot-
h reduced LPS-induced IFN-4 ¢ ter reporter activity In a dose dependent

that causes various phys-

. Involved in the immunotoxic effects of these mycotoxins. :

_esis: Imny dul

* manner. These results suggest that trichothecene mycotoxins Inhibit MyD88-inde-

pendent pathways of Toll-like veceptors and the inhibition of these factors may be
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Involventent af D23 overexpression in inflammatosy Bowel Disease Pathogen-
5 odulatory effect of interleukine-10 and retinolc acid
Hayet Rafa’ Oussama Medjeber?, Katia Abdelouhab?, Mourad Belkhelfa?. Houria

Saoula®, Ryma Zeriguine®, M'hamed Nakmouche®, Chafia Touil-boukofTa, * Team:

Cytokines and NOSynthase, Laboratory of Cellular and Molecular Biology, Faculty of

E Bectoferrin counteracts toll-like receptor mediated activation signals in
presenting cells o Goomnen

%, D. Latore’, P. Valenti®, S, Gessani®, *Istinufo Superiore ‘di’ Sunita,

Cell Blology and Neurosclences, Rome, ltaly, ® Department of Public

nt of
Sctences and Infectious Diseases, Sapienza, University of Rome, ftoly

aferrin (LF). a key element of mammlian immune system. p les
é}:fcncé against infection and excessive inflammation. LF exerts direct effects
s but also has indirect activity on host coli components and immune sys-

g sy fon. In this study, we show that monocyte-
dendritic cells (MD-DCs) generated in the presence of bovine LF (bLF) fail
activation by up-modul ing CD83, co-stimulatory and major histocom-

lecules, and cytokil ine secretion. . these

a0 an increased expression of molecules with negative regulatory functions
33 and PD-L1), IDO, SOCS-3 and. phospho-tyr-STAT3, Consistent with._an
turation, bLF-MD-DCs primed T lymphocytes exhibit a functional unre~
zness characterized by reduced expression of CD154 and impaired secretion
nma and [1-2, f
ngly, bLF induces iL-6 and CCL1 secretion in monocytes and bLF-MD-DCs
exposure of already differentiated MD-DCs completely fails to induce IL-6
tshibit TRL agonist-induced activation. Cell-specific differences in bLF intemal-
Iikely account for the distinct respanse elicited by bLF in monocytes versus
keze MD-DC, providing a mechanistic base for its multiple effects, The receptors
2 and TLR4 are significantly involved in bLF-induced secretion of IL-6 and
not in its internalization into these cells. : /
results indicate that bLF exerts a potent anti-inflammatory activity by
kg monocyte differentiation into BCs with impaired capacity 1o undergo activa-
32310 promote Th1 responses, Overall, these bLF-mediated effects may rep
to block excessive DC activation upon TLR-induced inflammation, adding
‘evidence for a critical role of bLF in directing host immune function to protect
wmicroblal insults. - W

6/lcy102011.07.117

 Crohn's discase (CD) and ulcerative colitis (UC). CD23 s a multifunctional

ne system. plays pivotal roles

. absence or presence of intesleukin-10 (IL-10) or retinoic a

Biofoglcn! Science, USTHB, Algiers. Algerla, ® department of Gastroenterology, Malllor
Hospital, Algiers, Algeria = i -

 Backg ory bowel diseases (1BD) are chronic inflammatory dis-
eases of the gastrointestinal tract, which clinically present as one of two disorders,
lecule
expressed on vatious cells. It is known as the low-affinity receptor for the Fc portion

ol IgE. It expression‘at the cell surface of phagocytic cells has been associated with the
development of many inflammatory processes, In a previous study, we have shown

correlation between NO production and intestinal tissue damages in patients reached

. by Crohn disease and ulcerative colitis. In this study, we investigate in vitro the induc-

tion of nilric oxide production by Cross linking of CD23 by m oclonal antibody in the
cultures of peripheral
blood mononuclear cells (PBMC) and colonic mucosa from patients (CD and UC). We
also evaluated CD23 expression in inflamed colonic mucosa. Parients and methods:
Twenty Patients with active UC, patients (n=10) with active €D and healthy controls
{n=10) were enrolled in this study. Freshly isolated {PBMCs) were resuspended in
RPMI 1640 culture medium. Multiple colonic biopsies were taken from patients
who underwent ‘col py. Calonic biopsies were i diately placed in DMEM
culture medium. The cultures were stimulated by anti-CD23 in the absence or pres-
ence of IL-10 or retinoic acid. Cultures supernatants were harvested after 24h of incu-
bation; NO was perfc d by modified Griess. (D23 expression was

f d dard § ohistochimical proced Results: Our results show
that cross linking of CD23 by monoclonal antibody up regulated NO production by
PBMC and colonic mucosa.Retinoic acid and cxogenous IL-10 down regulated the
CD23 induced NO production in vitro for the two groups of patients. A marked

- increase CD23 expression was seen in the inflamed colonic mucosa from active UC

and CD patients, In particular, CD23 expression markedly increased in samples from
active UC patients, Conclusion: These results suggest that CD23 play a pivotal role in
1BD pathogenesls disease through nitric oxide pathway. Collectively our study sug-
gests that IL-10 seem to be a useful tool for devel of therapeuti vial
in 1BD. :
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