
Digestive and Liver Disease 48 (2016) 391–398

Contents lists available at ScienceDirect

Digestive  and  Liver  Disease

jou rna l h om epage: www.elsev ier .com/ locate /d ld

Alimentary  Tract

Direct  effect  of  infliximab  on  intestinal  mucosa  sustains  mucosal
healing:  exploring  new  mechanisms  of  action

Valentina  Petitoa,1,  Loris  Riccardo  Lopetusoa,1, Vincenzo  Arenab,  Egidio  Stiglianob,
Alma  Boninsegnab,  Stefano  Bibbòa, Andrea  Posciac, Sergio  Alfierid, Fausto  Rosad,
Arianna  Amatoa,  Giovanni  Cammarotaa,  Alfredo  Papaa,  Alessandro  Sgambatob,2,
Antonio  Gasbarrinia,2,  Franco  Scaldaferri a,∗,2

a Internal Medicine Department, Gastroenterology Division, Catholic University of Sacred Heart, Rome, Italy
b Institute of Pathology, Catholic University of Sacred Heart, Rome, Italy
c Institute of Hygiene, Catholic University of Sacred Heart, Rome, Italy
d Surgery Department, Catholic University of Sacred Heart, Rome, Italy

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 2 March 2015
Accepted 14 December 2015
Available online 19 December 2015

Keywords:
Cellular proliferation
Infliximab
Mucosal healing
TNF-�
Wound repair

a  b  s  t  r  a  c  t

Background:  Infliximab  is effective  in inflammatory  bowel  disease  through  several  mechanisms,  possibly
acting  at the  mucosal  level.
Aim:  To  assess  the role of  infliximab  on  intestinal  mucosa  and  whether  it contributes  to  mucosal  healing.
Methods:  Human  colonic  mucosal  biopsies  were  incubated  with  or without  infliximab.  Cultured  biopsies
were  evaluated  for histological  staining,  CD68,  CD3,  E-cadherin  and  phospho-extracellular  signal-
regulated  kinases  (ERK)  expression,  and  apoptosis.  A  scratch  assay  and  MTT  assay  were  performed  with
Caco2  cells  in the  presence  of  infliximab  and/or  tumour  necrosis  factor  (TNF)-�  or  treated  with  super-
natants  obtained  from  human  peripheral  blood  mononuclear  cells  or human  intestinal  fibroblasts  treated
with TNF-�  and  infliximab  alone  or  in  association.
Results:  Infliximab-treated  biopsies  displayed  a better  histological  appearance,  reduced  inflammation
with  an  increase  of  E-cadherin,  phospho-ERK  and  apoptosis.  Supernatants  showed  lower  TNF-�,  IL-
17,  IL-6  and  IL-8 concentration,  with  an  increase  in fibroblast-growth-factor.  Motility  at  scratch  assay
and proliferation  at MTT assay  of  Caco2  cells  displayed  differential  modulation  by TNF-�  and  inflix-
imab,  directly  or through  supernatants  of human  intestinal  fibroblasts  and  human  peripheral  blood
mononuclear  cells  exposed  to them.
Conclusion:  Infliximab  contributes  to the mucosal  healing  process  by  acting  directly  at  an  intestinal
mucosal  level;  infliximab  indirectly  affects  epithelial  cell  migration  and  proliferation  by  acting  on both
fibroblasts  and  leukocytes.

©  2015  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.

1. Introduction

Inflammatory bowel disease (IBD) is characterized by chronic
colonic mucosal damage associated to an abnormal immune
response against food or bacterial antigens in genetically predis-
posed individuals [1,2]. Tumour necrosis factor-� (TNF-�)  is a key
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player in intestinal inflammation since it is involved in several
immune reactions, such as the modulation of intestinal perme-
ability, endothelial expression of adhesion molecules, and matrix
metalloproteinase cleavage [3]. The gut wall is characterized by a
continuous influx of leukocytes [4,5]. It is likely within the intesti-
nal mucosa that anti-TNF-� agents, such as infliximab (IFX), act
to neutralize immune and non-immune cell activations. As previ-
ously described by our group [6], measurable levels of IFX have been
found within intestinal mucosa and even in faeces of IFX-treated
animals.

IFX binds both soluble and membranous TNF (mTNF) and
activates in vitro antibody- and complement-dependent cellular
cytotoxicity by its Fc portion [7]. This TNF inhibition causes apo-
ptosis of Jurkat T cells in vitro, and in vivo of lamina propria

http://dx.doi.org/10.1016/j.dld.2015.12.008
1590-8658/© 2015 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

dx.doi.org/10.1016/j.dld.2015.12.008
http://www.sciencedirect.com/science/journal/15908658
http://www.elsevier.com/locate/dld
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dld.2015.12.008&domain=pdf
mailto:francoscaldaferri@gmail.com
dx.doi.org/10.1016/j.dld.2015.12.008


392 V. Petito et al. / Digestive and Liver Disease 48 (2016) 391–398

mononuclear cells (LPMC) CD3+, through the activation of caspase-
8, -9, -3 and the increased transcription of the pro-apoptotic
proteins Bax and Bak [8,9]. It is well established that IBD patients
after IFX treatment show a different expression of adhesion
molecules, such as E-cadherin, and of many leukocyte/endothelial
cellular adhesion molecules (CAMs) and chemokines/chemokine
receptors. At a sub-cellular level, TNF-� triggers phosphorylation
of mitogen-activated protein kinases (MAPK), the up-regulation of
vascular cell adhesion molecule 1 (VCAM-1), Intercellular Adhe-
sion Molecule 1 (ICAM-1) and fractalkine (FKN) on human intestinal
microvascular endothelial cells (HIMEC), and the production of IL-
8 and monocyte chemoattractant protein-1 (MCP-1) by human
intestinal fibroblast (HIFs) [10]. MAPK is one of the major sig-
nal transduction pathways [11]. Three major groups of MAPK
have been identified in mammalian cells: the extracellular signal-
regulated protein kinases (p42/44, also known as extracellular
signal-regulated kinases or ERK), the p38 MAPK and the c-Jun
N-terminal protein kinase (JNK) [12]. The blockade of p38 and
p42/44 reduces the production of IL-8 and MCP-1 by HIFs, and
the expression of CAM on intestinal endothelial cells are signifi-
cantly down-regulated [10]. While Caprioli et al. have shown clear
changes in immune cells within intestinal biopsies following intra-
venous IFX treatment [13], the purpose of this study is to show that
the majority of these effects is actually promoted by IFX at a local
mucosal level.

2. Materials and methods

2.1. Patient selection

Five patients with a well-established diagnosis of ulcerative col-
itis since at least 1 year were enrolled. All patients had clinically
active disease and for this reason were admitted to the outpa-
tient clinic. Endoscopy was performed as clinically indicated, and
all had a Mayo score of 2. Patients had been receiving a stable
dose of mesalazine for at least 2 weeks and were not on any
other medications. Before the procedure, written informed consent
was provided by all patients. For each patient 2 biopsies from an
affected area were taken for tissue culture, one of which was snap-
frozen, and the other was sent for routine histology. Biopsies from
5 healthy individuals, who underwent colonoscopy for colon can-
cer screening, were taken as controls. All patients provided written
informed consent.

This project was approved by Ethical Committee of the Sacred
Heart University of Rome (protocol number P/491/CE/2011).

2.2. Tissue culture

Colonic biopsies were washed with phosphate buffer saline
(PBS), weighed and put in culture for 18 h on 30 �m PET track-
etched membrane in 24 multiwell plates (VWR International PBI
srl) with or without IFX (Remicade®, Centocor B.V, 50 �g/ml). In
the control group, the same concentration of human IgG1 (Cusabio
Biotech Co., LTD) was used. After 18 h, supernatants from colonic
specimens were collected and stored at −80 ◦C for further analysis.

2.3. Peripheral blood mononuclear cells and human intestinal
fibroblasts isolation

Human peripheral blood mononuclear cells (PBMCs) were iso-
lated using Histopaque 1077 (Sigma–Aldrich Co., LLC). PBMCs were
maintained in culture medium composed of RPMI 1640 (Lonza,
Switzerland), 10% fetal bovine serum (FBS), 2 mM l-glutamine,
25 U/ml penicillin and 25 �g/ml streptomycin. Human intestinal
fibroblasts (HIFs) were isolated as previously shown [10].

2.4. Supernatant generation

PBMCs were pre-activated with LPS 1 �g/ml for 24 h. PBMCs and
HIFs were then cultured in 60 mm2 cell culture dishes (250,000 cells
seeded) in the presence of either: human IgG1 (Cusabio Biotech
Co., LTD), IFX 50 �g/ml (Remicade®, Centocor B.V.), TNF-� 25 ng/ml
(PrepoTech, London, UK) or IFX and TNF-� together at similar con-
centrations as previously described. After 24 h supernatants were
collected and stored at −80 ◦C for further analyses as described
below.

2.5. Histological-staining of cultured biopsies

Cultured biopsies, not treated with IFX, were fixed in 4% for-
malin and embedded in paraffin. After hydration, all sections were
de-paraffinized and haematoxylin/eosin (H&E) staining was per-
formed. For immunohistochemistry (IHC) the staining was  carried
out using anti-E-cadherin (pre-diluted, Dako Cytomation, Glostrup,
Denmark) as the primary antibody. After incubation with sec-
ondary antibodies, the expression of the proper antigen in cells was
detected with diaminobenzidine (DAB; Sigma, St. Louis, MO, USA).
Colonic biopsies (treated with or without IFX) were also stained
with anti-phospho p44/p42 ERKs (Cell Signalling technology, Den-
ver, MA), -CD68 and -CD3 (DakoCytomation, Glostrup, Denmark)
antibodies and counted using high-power lens [(40×) of the Nikon
E400 Eclipse] microscopy. Macrophages and lymphocytes were
manually scored in the whole section of the lamina propria and
reported as cells/section. Tissue sections stained without primary
antibody served as a negative control. The slides were then coun-
terstained with Mayer’s haematoxylin.

2.6. TUNEL assay

This method was  used to assess apoptosis in intestinal biopsies
(IFX-exposed and non-exposed) following manufacturer’s instruc-
tions (ApopTag® Peroxidase Kits, Millipore, MA,  USA). Nucleotides,
contained in the Reaction Buffer, were enzymatically added to the
DNA by terminal deoxynucleotidyl transferase (TdT), and allowed
to bind an anti-digoxigenin antibody that is conjugated to a perox-
idase reporter molecule.

2.7. Measurement of cytokines in supernatants of IFX-treated
intestinal specimens from IBD patients

Cytokines from supernatants of intestinal biopsies were mea-
sured by Bio-Plex® suspension array. Bio-Plex Manager software
was used to analyze data, which are presented as median fluores-
cence intensity (MFI) or as concentration (pg/ml). The higher and
lower limits of detection are 20,000 pg/ml and 0.14 pg/ml (average
limits, as for certain cytokines limits may  vary, as specified by the
manufacturer). Results from supernatants of intestinal specimens
were related to the total protein concentration of these specimens,
evaluated by spectrophotometry at � of 650 nm using the Bradford
colorimetric method.

2.8. Cell viability assay

Human colonic carcinoma cells (Caco2) were seeded at 50,000
into each well of a 24-multi-well plate in 500 �l of culture medium.
After 24 h, Caco2 cells were treated with IFX 50 �g/ml and TNF-
� 25 ng/ml alone or together, or with PBMC or HIF supernatant
(obtained as previously described) diluted 1:4. After 24 h of each
incubation period, two washes with medium without FBS were
made and 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide (MTT, Sigma–Aldrich Co., LLC) was added to each well
in 500 ml  (0.5 mg/ml  in medium without FBS). The amount of



Download English Version:

https://daneshyari.com/en/article/3261468

Download Persian Version:

https://daneshyari.com/article/3261468

Daneshyari.com

https://daneshyari.com/en/article/3261468
https://daneshyari.com/article/3261468
https://daneshyari.com

