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Abstract
AIM: To investigate expression of dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin (DC-SIGN) on intestinal epithelial cells (IECs) and its significance in inflammatory bowel disease (IBD).

METHODS: DC-SIGN expression on IECs was examined by immunohisto- chemistry in intestinal mucosal biopsies of 32 patients with IBD and 10 controls. The tissue lesions and pathological damage were assessed by disease activity index and histopathological scores. We then analyzed the relationship between DC-SIGN expression and the mucosal lesions. BALB/c mice were randomly divided into control, dextran sodium sulfate (DSS)-induced colitis, and anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb)-treated groups. All mice were sacrificed after 7 d, followed by isolation of colon tissue and IECs. Expression of DC-SIGN, CD80, CD86 and MHC II molecules in colon was examined by immunohistochemistry or flow cytometry. The capacity of mouse enterocytes or dendritic cells (DCs) to activate T cells was determined by co-culture with naïve CD4+ T cells. Interleukin (IL)-4 and interferon (IFN)-γ levels in culture supernatant and intracellularly were measured by enzyme-linked immunosorbent assay and flow cytometry, respectively. The ability of IECs to promote T-cell proliferation was detected by flow cytometry staining with carboxyfluorescein diacetate, succinimidyl ester.

RESULTS: Compared with controls, DC-SIGN expression increased significantly on IECs from patients with Crohn’s disease (P = 0.002) or ulcerative colitis (P = 0.019). DC-SIGN expression was strongly correlated with disease severity in IBD (r = 0.48, P < 0.05). Similarly in the DSS-induced colitis mouse model, IECs showed upregulation of expression of DC-SIGN, CD80, CD86 and MHC, and DC-SIGN expression was positively correlated with disease activity (r = 0.62, P < 0.01). IECs from mouse colitis can stimulate naïve T cells to generate IL-4 (P < 0.05). Otherwise, DCs mediated T cells towards a T-helper-1-skewing phenotype by IFN-γ secretion. However, DC-SIGN expression and T-cell differentiation were suppressed in DSS-induced colitis mice following treatment with PsL-EGFmAb. The proliferation cycles of CD4+ T cells in the DSS colitis group appeared as five cycles, which was more than in the other groups. These results suggest that IECs can promote T-cell proliferation.

CONCLUSION: IECs regulate tissue-associated immune compartments under the control of DC-SIGN in IBD. 	
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Core tip: Dendritic cell-specific ICAM-grabbing non-integrin (DC-SIGN) functions as an adhesion and antigen-presenting molecule. We found that DC-SIGN was expressed on intestinal epithelial cells, which induced differentiation and proliferation of T cells under the control of DC-SIGN. 

[bookmark: OLE_LINK335][bookmark: OLE_LINK336][bookmark: OLE_LINK87][bookmark: OLE_LINK97][bookmark: OLE_LINK144][bookmark: OLE_LINK152][bookmark: OLE_LINK163][bookmark: OLE_LINK1297][bookmark: OLE_LINK1298][bookmark: OLE_LINK1689][bookmark: OLE_LINK1895][bookmark: OLE_LINK1897][bookmark: OLE_LINK1937][bookmark: OLE_LINK2087][bookmark: OLE_LINK2088][bookmark: OLE_LINK2569][bookmark: OLE_LINK2570][bookmark: OLE_LINK2127][bookmark: OLE_LINK2128][bookmark: OLE_LINK2200][bookmark: OLE_LINK2113][bookmark: OLE_LINK2391][bookmark: OLE_LINK2392][bookmark: OLE_LINK2499][bookmark: OLE_LINK2782][bookmark: OLE_LINK2783][bookmark: OLE_LINK2667][bookmark: OLE_LINK2668][bookmark: OLE_LINK2766][bookmark: OLE_LINK3008][bookmark: OLE_LINK3156][bookmark: OLE_LINK3303][bookmark: OLE_LINK3304][bookmark: OLE_LINK2689][bookmark: OLE_LINK2588][bookmark: OLE_LINK2769][bookmark: OLE_LINK3019][bookmark: OLE_LINK3020]Zeng JQ, Xu CD, Zhou T, Wu J, Lin K, Liu W, Wang XQ. DC-SIGN expressed in enterocytes and its significance in inflammatory bowel disease. World J Gastroenterol 2014; In press



INTRODUTION
Inflammatory bowel disease (IBD), mainly including Crohn’s disease and ulcerative colitis, is an idiopathic disease characterized by chronic, relapsing, nonspecific inflammatory reactions of the bowel[1,2]. The exact etiology of IBD is still unknown. Recent studies have provided substantial insight into how functional mucosal immunity is maintained and how the pathogenesis of IBD is initiated. It is generally considered that inappropriate and continuing inflammatory stimulations attribute to the etiology of IBD[3-6]. 
Dendritic cells (DCs) play a key role in the initiation of inflammation, which is associated with the migration of DCs mediated by the adhesion molecule P-selectin. Blockade with anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb) that targets the carbohydrate-recognition domain (CRD) of P-selectin inhibits adhesion and migration of DCs[7,8]. DC-specific ICAM-grabbing non-integrin (DC-SIGN), also designated as CD209, is a member of the C-type lectin superfamily, and has a similar CRD as P-selectin[9].
In this study, we investigated the role of DC-SIGN expressed in the intestinal tissues of patients with IBD and its significance in the disease activity in IBD. We also established a mouse model of human IBD, dextran sodium sulfate (DSS)-induced colitis, to study the mechanisms of how DC-SIGN functions in experimental colitis using PsL-EGFmAb[7].

MATERIALS AND METHODS
Patients 
A total of 32 children with IBD were recruited randomly from the Department of Pediatrics, Ruijin Hospital from January 2006 to June 2010. All children were diagnosed with IBD by endoscopy and histopathological examination, according to the pediatric Crohn’s disease activity index (PCDAI) and pediatric ulcerative colitis activity index (PUCAI). The patients included 20 boys and 12 girls, with a mean age of 8.68 ± 5.21 years. We recruited two major disease groups: Crohn’s disease (n = 18) and ulcerative colitis (n = 14). Ten age- and sex-matched children with abdominal pain, diarrhea and no histological enteritis were enrolled as controls. Human intestinal mucosal tissues from patients with Crohn’s disease, ulcerative colitis and the control group were collected by endoscopic biopsy.
The study was approved by the Ethical Committee of Shanghai Jiao Tong University School of Medicine, China.

DSS-induced colitis mouse model 
To define the role of DC-SIGN expressed in the intestinal tissues in human IBD patients, we also used a mouse model of IBD, the DSS-induced colitis mouse model, as described by Okayasu et al[10]. Our previous work demonstrated that PsL-EGFmAb had a blocking effect on DC-SIGN in a mouse model of nephritis and improved disease progression and outcome[7]. Thus, in the present study we further examined whether the function of DC-SIGN could be suppressed by PsL-EGFmAb. Thirty female BALB/c mice (aged 6–8 wk, weight 16–20 g) were purchased from the Hayes Lake Experimental Animals Co (Shanghai, China) and randomly assigned into three groups: control, DSS-treated, and PsL-EGFmAb + DSS-treated. Control (n = 10) animals were fed with sterile saline solution. The DSS-treated group (n = 10) was given 5% DSS solution orally for 7 d. The PsL-EGFmAb + DSS-treated group (n = 10) was injected intraperitoneally with 2 mg/kg PsL-EGFmAb for 3 d during 7 d of 5% DSS.
Clinical Disease Activity Index (DAI) for DSS-induced colitis was measured by weight loss, stool consistency, and bleeding[11]. All the mice were sacrificed at day 7, and intestinal mucosa and spleens were quickly removed for histological and cellular functional analysis.

Immunohistochemical staining
Paraffin sections of human and mouse intestinal mucosal tissues were treated with endogenous peroxidase and nonspecific protein block, and incubated with 1:100 primary antibody at 4°C overnight and 1:400 secondary antibody for 1 h at room temperature. Antibodies used were as follows: mouse anti-human DC-SIGN mAb (R and D Systems, America) and biotinylated anti-mouse IgG (Invitrogen, America) for human tissues, and rat anti-mouse DC-SIGN mAb (eBioscience, America), biotinylated anti-rat (Invitrogen, America) for mouse tissues. Finally, the sections were stained by diaminobenzidine, made transparent, mounted and examined microscopically. The primary antibody replaced by PBS was used as a negative control and known positive sections were used as positive controls.
The positive cells showed distinct brown–orange coloration within the cell membrane or cytoplasm of epithelial cells. Immunohistochemistry scores were based on the percentage of positive cells (< 10% positive cells = 0; 10%–30% positive cells = 1; 31%–50% positive cells = 2; 51%–75% positive cells = 3; and > 75% positive cells = 4) multiplied by stain intensity (0 = negative, 1 = weak, 2 = moderate, 3 = strong) in five different high-power fields for each section. A score of 4+ was called “DC-SIGN positive”[12].

Disease severity assessment of colitis
Paraffin-embedded distal colonic sections from mice were prepared at 5-mm thickness. Sections were stained with hematoxylin/eosin (HE) to assess histological changes by Zeiss Axioplan 2 imaging microscope equipped with an AxioCam MRc5 camera (Carl Zeiss, Germany)[13]. Histological scoring was ranked according to the amount of inflammation, depth of inflammation, and the amount of crypt damage[14]. Isolated mouse splenic cells (1 × 105 cells/mL) were incubated with fluorescein isothiocyanate (FITC)-labeled CD4 mAb and stained with APC-labeled interferon (IFN)-γ mAb and phycoerythrin (PE)-labeled interleuki (IL)-4 mAb to evaluate the systemic inflammatory response in mice.

Flow cytometric analysis
Mouse IECs were also sorted by flow cytometry using anti-mouse PE-conjugated CD326 (epithelial cell adhesion molecule) and incubated with FITC-labeled DC-SIGN, CD80, CD86 or MHC mAb at a density of 5 × 105 cells/mL. Phenotypic analysis was performed by flow cytometry using a FACS Calibur (BD FACSAria Cell Sorter) and data were analyzed with FCS Express version 3.

T-lymphocyte differentiation and pHYPERLINK "app:ds:%20%20proliferation"roliferation
Mouse splenic CD4+ T cells were isolated using mouse naïve CD4+ T cell isolation Kit (R and D Systems, America), and mouse splenic CD11c+ DCs purified using magnetic activated cell sorting beads (Miltenyi Biotec, Germany). The IECs (5 × 105/mL) or CD11c+ DCs (2 × 105/mL) were co-cultured with CD4+ T cells (1 × 106/mL) in 96-well plates in the presence of IL-2, anti-CD3 and anti-CD28 for 5 d. Cells were stimulated with  phorbol 12-myristate 13-acetate (50 ng/mL), ionomycin (1 μg/mL) and brefeldin A (10 μg/mL) for 6 h, and harvested for intracellular IFN-γ or IL-4 staining with APC-conjugated IFN-γ mAb (eBioscience, America) and PE-labeled IL-4 mAb (eBioscience, America), followed by flow cytometry analysis. In addition, IFN-γ or IL-4 levels in the co-culture supernatants were measured by enzyme-linked immunosorbent assay (ELISA)[15]. We measured the ability of IECs to promote T-cell proliferation, as detected by flow cytometry staining with CFSE.

Statistical analysis
SPSS version 16.0 was used for the database analysis. Data are presented as mean ± SD and measured by nonparametric rank sum test and one-way analysis of variance. Numerical data were measured using Fisher’s exact test. The correlation between groups was analyzed using Spearman coefficients. A value of P < 0.05 was considered statistically significant.

RESULTS
Expression of DC-SIGN by human IECs 
Expression of DC-SIGN was rarely detected in the intestinal mucosa of healthy children, but was elevated in the intestinal mucosa of children with IBD, especially in the IECs and mesenchymal cells (Figure 1). Compared with controls, DC-SIGN expression was significantly higher in children with Crohn’s disease (61.11% in Crohn’s group vs 10% in control group, P = 0.002) and ulcerative colitis group (50.0%, P = 0.019). However, there was no significant difference between Crohn’s disease and ulcerative colitis (P = 0.721). Thus, DC-SIGN was detected in the intestinal tissues from IBD patients and the results suggest that the elevated level of DC-SIGN was associated with disease severity. 

Correlation of DC-SIGN expression with DAI in IBD
To determine if increased expression of DC-SIGN was correlated with IBD progression and severity, we used PCDAI and PUCAI to evaluate disease activity in children with IBD. The PCDAI or PUCAI score was significantly higher in the DC-SIGN-positive group (PCDAI: 25.91 ± 10.20 vs 32.14 ± 13.50) than in the DC-SIGN-negative group (PUCAI: 13.93 ± 7.20 vs 15.71 ± 8.86, P < 0.01), indicating that DC-SIGN expression was strongly correlated with disease severity in IBD (r = 0.48, P < 0.05; Figure 2A and B). 

Characterization of DSS-induced colitis model
HE staining revealed greater neutrophil infiltration in the intestinal tissue in the DSS and DSS + PSL-EGFmAb groups compared with the control group (Figure 3A). The DAI score defined as weight loss, stool form and stool blood, was significantly elevated in DSS-treated mice compared with the controls (11.4 ± 0.70 vs 0.5 ± 0.53, P < 0.01), while it was decreased in the PsL-EGFmAb + DSS-treated group (8.6 ± 3.60, P < 0.05) (Figure 3B). In addition, histological examination of intestinal biopsies showed significantly higher scores in the DSS-treated group (6.6 ± 1.78, P < 0.01) compared with the controls (0.7 ± 1.06) but suppressed disease following treatment with PsL-EGFmAb (4.7 ± 1.06, P < 0.05) (Figure 3C). IL-4 and IFN-γ expression levels in mouse splenic CD4+ T cells increased in the DSS colitis mice, compared with the control and DSS + PsL-EGFmAb groups (Figure 3D). All these results suggest that treatment with PsL-EGFmAb in DSS-treated mice is effective in alleviation of disease symptoms. 

Expression of DC-SIGN, CD86, CD80 and MHC II molecules on mouse IECs
DC-SIGN expression was rarely detected in normal intestinal tissues, but was clearly observed in the intestinal tissues of the DSS and DSS + PsL-EGFmAb groups (Figure 4A). Further analysis revealed that DC-SIGN expression was significantly correlated with DAI scores (rs = 0.62, P < 0.01).
Flow cytometric analysis revealed that, as well as co-stimulatory molecules, CD80, CD86 and MHC II molecules were markedly elevated on IECs of DSS-treated mice and downregulated when treated with PsL-EGFmAb (Figure 4B). It is clear that DC-SIGN, co-stimulatory molecules, and MHC molecules are markedly upregulated on mouse IECs in DSS-induced colitis.

T cell differentiation and proliferation induced by mouse IECs
IECs are not traditional antigen-presenting cells. However, we report here that after co-culture of naïve CD4+ T cells and IECs, T cells were activated and T helper (Th) cytokines, that is, IFN-γ and IL-4, from naïve CD4+ T cells and co-culture supernatants were detected by flow cytometry and ELISA. The results showed that compared with controls, IL-4 expression levels peaked in the DSS-treated group (P < 0.05), and increased in the PsL-EGFmAb + DSS-treated group (Figure 5A, B). No significant changes in IFN-γ were observed among those three groups. In addition, IL-4/IFN-γ ratio of the co-culture supernatant was higher in the DSS-treated group, but downregulated when treated with PsL-EGFmAb (P < 0.05) (Figure 5). We observed that the proliferation cycles of CD4+ T cells in the DSS colitis group appeared as five cycles, which was more than in the other groups. These results suggest that IECs can promote T-cell differentiation and proliferation similar to DCs, and DC-SIGN plays a vital role in this process. 

T-cell differentiation induced by DCs
To measure how DCs promote T-cell differentiation in DSS-induced colitis, we co-cultured naïve T cells from normal BALB/c mice and DCs from mouse spleens. Surprisingly, we observed that the IFN-γ proportion of cytokines from intracellular naïve T cells was increased in DSS colitis compared with the other two groups (Figure 6). This demonstrates that DCs from colitis may induce naïve T cells towards a Th1-skewing phenotype. 

DISCUSSION
IBD is a chronic intestinal disorder of unknown etiology and pathogenesis. However, it is generally believed that uncontrolled intestinal immune response facilitates onset and development of IBD[6,16,17]. Murine models of IBD have demonstrated that the imbalance of Th1/Th2 cells plays a pivotal role in determining the type of immune response generated in the gut and that distinct cytokine profiles characterize each CD4+ T cell subset[31,32].
IECs serving as the composition of physical barrier play an important role in innate immune defense[18-20]. Recently, it has been found that IECs are not only the passive barrier that limit the access of pathogens, but also participate in mucosal immune regulation through the pattern recognition receptors (PRRs)[21-23]. 
DCs are dysregulated, which leads to overproduction of chemokines and proinflammatory cytokines that stimulate the activation and differentiation of pathogenic Th cells in IBD[24-26]. DCs as antigen-presenting cells are responsible for regulation of abnormal T cell activation. Upon activation, a number of cell surface molecules and maturation markers are expressed such as Toll-like receptors, Nod-like receptors, and C-type lectin receptors. Among them, DC-SIGN is a member of the C-type lectin superfamily, functioning as an adhesion receptor and a PRR[27-29]. It plays a critical role in regulating the migration of DCs and subsequent activation of T lymphocytes involved in the immunoregulation of infectious and inflammatory diseases[9,30].
Our study showed that IECs can express DC-SIGN, which is significantly correlated with intestinal disease severity. In vitro, we further demonstrated that IECs can stimulate CD4+ T cells to secrete IL-4, suggesting that they potently induce a Th2-predominant host immune response in experimental colitis. In contrast, DCs from colitis induce T cells towards a Th1-skewing phenotype by IFN-γ secretion. Based on the above results, we propose that the injured IECs might trans-differentiate, leading them to acquire immune properties. Trans-differentiation is a biological process by which one differentiated cell type coverts into another[33,34]. In disease states, IECs exert antigen-presenting function by trans-differentiation and regulate mucosal immunity together with DCs in the local microenvironment, to determine the type of immune response. This phenomenon may be associated with the regulation of gut immune compartmentalization[35,36]. 
In summary, DC-SIGN modulating the trans-differentiation of IECs interacts with DCs as well as the local intestinal immune compartment, and might play vital roles in facilitating damage to the gut mucosa in IBD. Further study is needed to investigate the underlying mechanisms for the immunomodulatory effects of IECs.

COMMENTS
Background
Dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin (DC-SIGN) is a DC phenotypic molecule and plays an important role in mediating DC adhesion and migration, inflammation, and activation of primary T cells. This study aimed to confirm if DC-SIGN is expressed on intestinal epithelial cells (IECs) and explored if it plays a role in inflammatory bowel disease (IBD).

Research frontiers
The authors found that DC-SIGN was expressed on IECs. This may have implications for cellular immunology. 

Innovations and breakthroughs
This study confirmed that DC-SIGN expression increased significantly on IECs in patients with IBD and in the dextran sodium sulfate-induced colitis mouse model. IECs can promote T-cell proliferation and differentiation to regulate tissue-associated immune compartments under the control of DC-SIGN.

Applications 
The findings highlight DC-SIGN expression on IECs, and modulation of interaction of IECs with the local intestinal immune compartment in IBD. This provides new ideas for the underlying mechanism of IBD.

Terminology
The carbohydrate recognition domain (CRD) can recognize selectively sugar structures on the surface of pathogens. PsL-EGFmAb is a domain monoclonal antibody targeting the CRD of P-selectin.

Peer review
In this study, the authors investigated the expression of DC-SIGN on IECs and its significance in IBD, based on a mouse colitis model and human (pediatric) IBD samples. The idea is novel and interesting.
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Figure 1 Dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin expression on intestinal epithelial cells of patients with inflammatory bowel disease. A: Control; B: Ulcerative colitis; C: Crohn’s disease. Immunohistochemical staining of intestinal tissues (final magnification 200×). Compared to controls, dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin (DC-SIGN) expression was significantly higher in children with ulcerative colitis (P = 0.019) and Crohn’s disease (P = 0.002). There was no significant difference between Crohn’s disease and ulcerative colitis (P = 0.721).
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Figure 2 Correlation of dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin expression in intestinal tissues and disease activity index in inflammatory bowel disease. A: Pediatric Crohn's disease activity index scores were significantly higher in the dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin (DC-SIGN)-positive group (25.91 ± 10.20) than DC-SIGN-negative group (13.93 ± 7.20) in Crohn’s disease; B: Pediatric ulcerative colitis activity index scores in the DC-SIGN-positive group (32.14 ± 13.50) were higher than in the DC-SIGN-negative group (13.93 ± 7.20) in ulcerative colitis (P < 0.01). DC-SIGN expression was strongly correlated with disease severity in IBD (r = 0.48, P < 0.05).
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Figure 3 Histology, disease activity index, histological score, interferon-gamma and interleukin-4 expression levels in splenic CD4+ T cells in mice. A: HE staining revealed higher neutrophils infiltration in intestinal tissue in the dextran sodium sulfate (DSS) and DSS + anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb) groups vs the controls; B: Disease activity index (DAI) scores of experimental colitis mice were significantly elevated in DSS-treated mice (11.4 ± 0.70) vs controls (0.5 ± 0.53, P < 0.01), decreased in the PsL-EGFmAb + DSS-treated group (8.6 ± 3.60, P < 0.05); C: Histological examination of intestinal biopsies showed significantly higher scores in the DSS-treated group (6.6 ± 1.78, P < 0.01) vs controls (0.7 ± 1.06), but were suppressed following treatment with PsL-EGFmAb (4.7 ± 1.06, P < 0.05); D: Interferon-gamma (IFN-γ) and interleukin-4 (IL-4) expression levels of mouse splenic CD4+ T cells increased in DSS colitis mice, compared with the controls and DSS + PsL-EGFmAb group. a: Normal control; b: DSS-treated group; c: PsL-EGFmAb + DSS-treated group. aP < 0.05, bP < 0.01 vs normal control.
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Figure 4 Expression of dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin, CD80, CD86 and major histocompatibility complex II molecules on mouse intestinal epithelial cells. A: Dendritic cell-specific intercellular adhesion molecule-3-grabbing non-integrin (DC-SIGN) immunostaining in intestinal samples from BALB/c mice (final magnification 200); B: Flow cytometric analysis of DC-SIGN, CD80, CD86 and major histocompatibility complex (MHC) II molecules on mouse intestinal epithelial cells (IECs). IECs sorted by flow cytometry using anti-mouse PE-conjugated CD326 were incubated with fluorescein isothiocyanate-conjugated DC-SIGN mAb, MHC II mAb, CD80 mAb or CD86 mAb. a: Control; b: Dextran sodium sulfate (DSS)-treated group; c: Anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb) + DSS-treated group.
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Figure 5 T lymphocyte differentiation and proliferation induced by mouse intestinal epithelial cells. Isolated naïve CD4+ T cells (1 × 106/mL) from spleens of normal BALB/c mice co-cultured with intestinal epithelial cells (IECs) (5 × 105/mL) from experimental mice sorted by flow cytometry for 5 d. A: Flow cytometric analysis of interferon-gamma (IFN-γ) and interleukin-4 (IL-4) levels from intracellular CD4+ T cells, stained with APC-conjugated IFN-γ mAb and PE-labeled IL-4 mAb; B: Enzyme-linked immunosorbent assay of IFN-γ and IL-4 levels in co-culture supernatants; C: Flow cytometric analysis of T-cell proliferation; the numbers above the sides represent the generation of T cells, undivided cells (0), generation 1 (1), generation 2 (2), and generation 3 (3) generation 4 (4) generation 5 (5). a: Control; b: Dextran sodium sulfate (DSS)-treated group; c: Anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb) + DSS-treated group. aP < 0.05 vs controls; cP < 0.05 vs DSS group. 
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Figure 6 T lymphocyte differentiation induced by mouse dendritic cells. Mouse CD11c+ dendritic cells (2 × 105/mL) from spleens of experimental mice collected using a MACS co-cultured with naïve CD4+ T cells (1 × 106/mL) from spleens of normal BALB/c mice for 5 d. The intracellular interferon-gamma (IFN-γ) and interleukin-4 (IL-4) levels were analyzed by flow cytometry. a: Control; b: Dextran sodium sulfate (DSS)-treated group; c: Anti-P-selectin lectin-EGF domain monoclonal antibody (PsL-EGFmAb) + DSS-treated group.
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