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Abstract

Fluoxetine inhibits lipopolysaccharide-induced NF-κB 

signaling in bone marrow-derived dendritic cells, and 

ameliorates intestinal inflammation in IL-10 knockout mice

Seong-Joon Koh 

Department of Internal Medicine

Seoul National University College of Medicine

 

We previously demonstrated that fluoxetine inhibits NF-κB signaling in 

intestinal epithelial cells and reduces the severity of dextran sulfate sodium 

(DSS)-induced colitis. However, little is available regarding the effect of 

fluoxetine on dendritic cells and chronic colitis. Therefore, we investigated the 

effect of fluoxetine on lipopolysaccharide (LPS)-induced NF-κB in bone 

marrow derived dendritic cells (BMDCs) and Th-1 driven colitis in IL-10 

knockout (IL-10-/-) mice. 

BMDCs isolated from IL-10-/- and wild type mice were pretreated with 

fluoxetine and then stimulated with LPS. IL-12p40 and TNF-α gene 

expression were determined by real-time RT-PCR. IκB 

phosphorylation/degradation and DNA binding activity of NF-κB in BMDCs 
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were evaluated by Western blot analysis and electrophoretic mobility shift 

assay, respectively. Specific pathogen free (SPF) 7 to 8-week-old IL-10-/- mice 

on a C57BL/6 background were used for this study. To induce colitis, 

piroxicam was fed to IL-10-/- mice for 10 days at a dose of 200 ppm in the 

diet. After the induction of colitis, IL-10-/- mice were administered daily 

either vehicle or two dosage of fluoxetine (1mg/kg or 5mg/kg) by oral 

gavage for the next 2 weeks. The severity of colitis was assessed by body 

weight, colon length, and histopathologic grade. 

Fluoxetine inhibited IL-12p40 and TNF-α gene expression in BMDCs. 

Fluoxetine blocked IκB phosphorylation/degradation and DNA binding activity 

of NF-κB in BMDCs. The diet containing piroxicam induced significant 

colitis in IL-10-/- mice. Administration of fluoxetine attenuated the severity of 

intestinal inflammation. A significant improvement in body weight was 

observed in mice treated with 5 mg/kg of fluoxetine compared to those 

treated with vehicle. The shortening of colon length in mice was significantly 

attenuated by fluoxetine (1 mg/kg and 5 mg/kg). Administration of fluoxetine 

5 mg/kg significantly reduced intestinal inflammation assessed by 

histopathologic grading in IL-10-/- mice. 
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Fluoxetine amelirates intestinal inflammation in IL-10-/- mice, which suggest 

that fluoxetine could be a potential therapeutic agent for inflammatory bowel 

disease. 
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1. INTRODUCTION 

Inflammatory bowel disease (IBD) such as Crohn’s dissease (CD) 

and ulcerative colitis (UC) is defined as a complex group of gut 

inflammatory disease caused by dysregulation of mucosal immune 

system, which shows recurrent relapses and flare-ups during the disease 

course. Although there are great advances in the pathogensis and 

tratment of IBD, the curative treatment for IBD still remains elusive. 

Recently, newly developed biologic agents such as anti-TNF-α 

antibodies seem to modify the naural course of IBD 1. However. there 

are limited data regarding the long-term safety of biologic agents 2. 

Therefore, the deveopment of therapeutic agents for IBD is one of the 

most serious challenges in the field of IBD research.   

Dendritic cells (DCs) are at the interface to link between innate 

and adaptive immuity through their ability to secrete diverse cytokines 

including tumor necrosis factor-α (TNF-α), interleukin (IL)-12p40, and 

IL-23 3, 4. DCs recognized microorganisms through a number of 

receptors such as toll-like receptors (TLRs) 5. Lipopolysaccharide (LPS) 

from microfloa upregulates the expression of various cytokine in DCs 6. 

IL-12p40 produced by DCs leads to skew T-cell differentiation toward a 

T-helper 1 (Th-1) profile, a hallmark in the IL-10 knockout (IL-10-/-) 

murine colitis model 7, 8. Moreover, it has been demonstrated that the 

increased IL-12p40 gene expression is due to enhanced nuclear factor –
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kappaB (NF-κB) recruitment to the IL-12p40 gene promoter in IL-10-/- 

bone marrow-derived dendritic cells (BMDCs) 9. Furthermore, bacteria-

induced colitis in IL-10-/- mice involves the activation of TLR-induced 

NF-κB signaling derived mostly from mucosal immune cells10. On that 

basis, NF-κB blocade in DCs seems to be strongly related with IBD, 

indicating that modulation of NF-κB signaling could be a possible 

therapeutic target for IBD 11.  

Fluoxetine, a seletive serotonin reuptake inhibitor (SSRI), is 

known to have anti-inflammatory and immunoregulary effects both in 

vitro and in vivo 12, 13. We recently demonstrated that fluoxetine inhibits 

NF-κB signaling by blocking inhibitor of κB kinase (IKK) in intestinal 

epithelial cells (IEC), and ameliorates experimental colitis and colitis-

associated tumorigesnesis in mice 14. However, little is available 

regarding the effect of fluoxetine on dendritic cells and chronic colitis. 

To address the question, we hypothesized that fluoxetine ameliorates 

Th-1 medicated chronic colitis in IL-10-/- mice by the regulation of NF-

κB signaling in innate immune systems. In the present study, we 

investigated the effect of fluoxetine on LPS-induced NF-κB signaling in 

BMDCs and Th-1 driven colitis in IL-10-/- mice. 
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2. MATERIALS AND METHODS 

2.1 Mice 

Specific pathogen free male C57BL/6 wild-type and IL-10–/– mice were 

supplied from the Center for Animal Resource and Development 

(Seoul, Korea). Seven to 8 week old mice were used for this study. 

Mice were given ad libitum access to water and standard rodent food 

until they reached the desired age (7-8 weeks) and body weight (20-22 

g). All procedures associated with the mice were approved by the 

Institutional Animal Care and Use Committee of Seoul National 

University Hospital.  

 

2.2 Generation of Bone Marrow-derived Dendritic Cells and 

Culture Conditions 

BMDCs were generated from the femur of wild-type C57BL/6 and IL-

10-/- mice as previously described 15. Bone marrow aspirates from the 

femur of mice were flushed and depleted of red blood cells (RBCs) 

using RBC lysis buffer (Sigma-Aldrich, St. Louis, MO) and then 

cultured in 24-weel plates (Costar, Corning, NY, USA) under complete 

media, RPMI-1640 supplemented with 10 ng/ml murine recombinant 

granulocyte-macrophage colony-stimulating factor (GM-CSF) 

(PeproTech, Rocky Hill, NJ) and 10 ng/ml murine recombinant IL-4 

(PeproTech). Half of the complete media was refreshed on the 3rd and 
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5th day. On the 7th day of culturing, non-adherent cells were harvested as 

BMDCs. BMDCs were suspended in PBS containing 5% fetal bovine 

serum (FBS). The CD11c and CD11b (BD pharmingen, San Diego, 

CA) on the BMDCs were blocked with the antibodies for 15 min at 4℃. 

After incubation, the cells were stained at 4℃ for 30 min with labeled 

antibodies. The samples were then washed 2 times in PBS containing 

5% FBS and analyzed immediately. Flow cytometric analysis was 

performed on a FACSCalibur (BD Biosciences) to determine that the 

resulting population was greater than 93% CD11c+ and CD11b+. Cells 

were stimulated with LPS (1 μg/ml) for the indicated periods to 

determine the expression levels of IL-12p40 and TNF-α. 

 

2.3 Real-time RT-PCR 

Total cellular RNA was extracted from BMDCs, laminar propria 

mononuclear cells (LPMCs), and homogenized mice tissue using Trizol 

(GIBCO BRL, Gaitherburg, MD, USA). Quantitative reverse-

transcriptase polymerase chain reaction (RT-PCR) for TNF-α, IL-

12p40, INF-γ, and β-actin was conducted as previosly described 14. 

Briefly, 1 μg of extracted cellular RNA was reverse-transcribed and 

amplified using the SYBR green PCR mastermix and an ABI prism 

7000 sequence detection system (Applied Biosystems, Foster City, CA, 

USA).  
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2.4 Electrophoretic Mobility Shift Assay  

BMDCs were harvested, then nuclear extracts were isolated as 

previously described 14. A Bradford assay (Bio-Rad, Hercules, CA, 

USA) was used to detemine protein concentration in the cell extracts. 

Electrophoretic mobility shift assay (EMSA) was performed using a 

commercially available kit (Promega, Madison, WI) according to the 

manufacturor’s instruction. Briefly, 5 μg of nuclear extract was 

incubated for 30 min at room temperature with a γ32P-labeled 

oligonucleotide probe (5’-AGT TGA GGG GAC TTT CCC AGG C-3’) 

corresponding to a consensus NF-κB binding site. After that, both 

bound and free DNA were separated on 5% non-denaturing 

polyacrylamide gels. 

 

2.5 Immunoblot Assay  

BMDCs were washed with ice-cold PBS and lysed in 0.5 ml per well 

lysis buffer solution (150mM NaCl, 20mM Tris at pH7.5, 0.1 Triton X-

100, 1mM PMSF, and 10 10 μg/ml aprotinin), as previously described 

14. Concentrations of protein in the lysate were determined using the 

Bradford assay (Bio-Rad). Twenty micrograms of protein per lane was 

size-fractionated on a 10% polyacrylamide minigel and transferred to a 

nitrocellulose membrane (0.1-μM pore size). Anti-IκBα (Santa Cruz 
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Biotechnology, Santa Cruz, CA), phospho-IκBα (Cell Signaling, 

Berverly, MA), and anti-β-actin (Santa Cruz Biotechnology) were used 

as primary antibodies to detect specific proteins associated with NF-κB 

signaling. Peroxidase-conjugated anti-mouse IgG was used as a 

secondary antibody. Bound antibodies were visualized using an 

enhanced chemiluminescence system (Amersham Life Science, 

Buckinghamshire, England), and then exposed to Kodak X-OMAT film. 

 

2.6 Induction of Rapid Colitis in IL-10 Knockout Mice and 

Treatment with Fluoxetine  

Six mice in each group were randomly assigned after they were 

weighted. To induce colitis, piroxicam was fed to IL-10-/- mice for 10 

days at a dose of 200 ppm in the diet. After the induction of colitis, IL-

10-/- mice were administered daily either vehicle or two dosage of 

fluoxetine (1 mg/kg or 5 mg/kg) by oral gavage for the next 2 weeks. 

Mice were checked daily for behavior, water/food consumption, body 

weight, stool consistency, and the presence of gross blood in the stool or 

at the anus. After a 2-week treatment period, mice were euthanized, and 

colons were extracted for further studies. The severity of colitis was 

assessed by body weight, colon length and histopathologic grade. 

 

2.7 Histological Analyses of Damaged Colon  
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The entire colon was removed from the cecum to the anus and opened 

longitudinally. Colonic tissue were then either fixed in 10% buffered 

formalin, embedded in paraffin, and stained with hematoxylin-eosin or 

were frozen in liquid nitrogen to quantify biochemical parameters.  

The severity of colitis was evaluated by an independent pathologist who 

was blinded to the treatment. Histopathologic analysis was performed 

using a scoring system previously described 16. Briefly, inflammation 

was graded from 0 to 4 as follows: 0, no change from normal tissue; 1, a 

few mononuclear cell infiltrates in the lamina propria with minimal 

epithelial hyperplasia and slight depletion of mucus from goblet cells; 2, 

several multifocal, mild inflammatory cell infiltrates in the lamina 

propria with mild epithelial hyperplasia and mucin depletion; 3, 

moderate inflammation that often involved the submucosa but was 

rarely transmural; 4, intense inflammation that was sometimes 

transmural with marked epithelial hyperplasia, ulceration, and crypt 

abscesses. 

 

2.8 Isolation of Laminar Propria Mononuclear cells  

The isolation of LPMCs was performed as described earlier17. Briefly, 

mice treated with or without fluoxetine were euthanized and then whole 

colons were removed. The colons were cut longitudinally and washed 

with three times in PBS. The colons were cut into pieces 1.0 cm long 
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and then incubated in solution containing 5mM EDTA (Sigma-Aldrich) 

and 1mM dithiothreitol (DTT) (Sigma-Aldrich) in Hanks’ balanced salt 

solution (HBSS) (GIBCO, Gaithersburg, MD). The resulting 

supernatant was filtered using 100-μm sized nylon mesh (BD 

Bioscience, San Jose, CA). The remaining laminar propria with muscle 

layer was collected. Subsequently, the tissue was digested for 60 min in 

the presence of 0.4 mg/ml collagenase (Roche, Tokyo, Japan) and 10 

μM/ml DNase (Roche) and then the suspension was subjected to 

Percoll-gradient system.  

 

2.9 Statistical Analysis  

Difference between groups was analyzed using an analysis of variance 

with Bonferroni correction or the Man Whitney U test. P values less 

than 0.05 were considered statistically significant.  
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3. Results 

3.1 Fluoxetine inhibits LPS-induced TNF-α and IL-12/p40 

mRNA expression in BMDCs 

First, the effect of fluoxetine on LPS-induced TNF-α and IL-12p40 

mRNA expression was assessed in BMDCs isolated from wild type 

mice. As shown in Fig. 1A, TNF-α and IL-12p40 expression was 

attenuated by the pretreatment with fluoxetine in a dose-dependent 

manner. We next evaluated the effect of fluoxetine on BMDCs cultured 

from IL-10-/- mice. As shown in Fig. 1B, pretreatment of fluoxetine 

significantly reduced TNF-α and IL-12p40 mRNA expression in 

BMDCs from IL-10 -/- mice .  

 

3.2 Fluoxetine suppressed NF-κB activity in LPS-stimulated 

BMDCs  

Because TNF-α and IL-12p40 expression is regulated primarily by the 

transcription factor NF-κB in BMDCs9, 18, we asked whether fluoxetine 

could inhibit LPS-induced NF-κB activity. Therefore, we performed 

EMSA to determine NF-κB DNA binding activity. As shown in Fig. 2, 

pretreatment of fluoxetine reduced the NF-κB DNA binding activity in 

a dose-dependent manner.  
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(A)

 

 

(B) 
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Figure 1. Effect of fluoxetine on cytokine expression in bone marrow-

derived dendritic cells (BMDCs) isolated from wild type (A) and IL-10 

knockout mice (B). BMDCs were pretreated with 1μM and 10μM of 

fluoxetine for 4 h and then stimulated with lipopolysaccharide (LPS) 

(1μg/ml) for 1 h. IL-12p40 and TNF-α mRNA expression was measured 

by real-time RT-PCR. Data are expressed as fold-change in mRNA 

transcript levels relative to the unstimulated control (mean ± 

SEM, n=3).  
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Figure 2. Effect of fluoxetine on NF-κB DNA binding activity in bone 

marrow-derived dendritic cells (BMDCs) stimulated with 

lipopolysaccharide (LPS). BMDCs from IL-10–/– mice were pretreated 

with fluoxetine (1 or 10 μM) for 4 hours and then stimulated with LPS 

(1μg/ml) for 1 hour. The DNA binding activity of NF-κB in the nuclear 

extracts was assessed by electrophoretic mobility shift assays. The data 

are representative of more than three independent experiments. 
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(A) 

 

 

(B) 
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(C) 

 

 

Figure 3. Effect of fluoxetine on IκBα degradation/phosphorylation in 

bone marrow-derived dendritic cells (BMDCs) stimulated with 

lipopolysaccharide (LPS). BMDCs from IL-10–/– mice and wild-type 

mice were pretreated with fluoxetine (1 or 10 μM) for 4 hours and then 

stimulated with LPS (1μg/ml) for 15 min. (A) Immunoblot analysis for 

phospho-IκBα, IκBα, and β-actin was performed. The data are 

representative of more than three independent experiments.(B and C) 

Densitometric analysis was performed and data are expressed as the 

mean fold induction ± SD of the relative ratios of phosphor-IκB to 

β-actin (B) and IκB to β-actin (C) 
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Figure 4. Histological evaluation of proximal colons in IL-10–/– mice 

treated with fluoxetine. (A) Histologic score of proximal colons with 

colitis. Mice were treated with vehicle (positive control) or fluoxetine (1 

or 5 mg/kg/day), as described in Materials and Methods. (B) Histology 

of hematoxylin-eosin stains (x 40). The colons extracted from mice 

treated with vehicle showed complete destruction of the epithelial 

architecture with loss of crypts, submucosal edema, crypt abscess, deep 

ulceration, and intense submucosal inflammatory cell infiltration. 

Treatment with fluoxetine attenuated the severity of chronic colitis in 

the proximal colons. FLX 1mg, fluoxetine 1 mg/kg/day; FLX 5mg, 

fluoxetine 5 mg/kg/day. * P<0.05 compared with vehicle.   
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Figure 5. Histologic evaluation of distal colons in IL-10–/– mice treated 

with fluoxetine. (A) Histologic score of distal colons with colitis. Mice 

were treated with vehicle (positive control) or fluoxetine (1 or 5 

mg/kg/day), as described in Materials and Methods. (B) Histology of 

hematoxylin-eosin stains (x 40). Colonic architecture of vehicle-treated 

mice was completely destroyed with loss of crypt, edematous change of 

submucosa and massive infiltration of inflammatory cells in all layers. 

Treatment with fluoxetine (5mg/kg/day) markedly attenuated the 

infiltration of inflammatory cells. Results are representative of at least 

three separate examined sites. FLX 1mg, fluoxetine 1 mg/kg/day; FLX 

5mg, fluoxetine 5 mg/kg/day. * P<0.05 compared with vehicle. 
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Figure 6. Cytokine mRNA expression in colonic mucosa. Relative 

mRNA expressions of TNF-α and IL-12p40 against β-actin are 

expressed as the mean ± SD. FLX 5mg, fluoxetine 5 mg/kg/day. * 

P<0.05 compared with vehicle.  
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Figure 7. Cytokine mRNA expression in lamina propria mononuclear 

cells (LPMCs). Relative mRNA expressions of IL-12p40 and IFN-γ 

against β-actin are expressed as the mean ± SD.  
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Table 1. Effects of Fluoxetine on Clinical Indices in the IL-10–/– 

Mouse Model of Chronic Colitis 

 

 Body weight change 

(%) 

Colon length (cm) 

PBS 101.1±2.15  9.13 ±0.25 

FLX 1 mg/kg qd 107.5±3.86   10.45 ±0.33* 

FLX 5 mg/kg qd   107.3±2.84 *  10.41 ±0.38* 

 

Percent indicates body weight change at day 14 compared with day 0.  

Data are mean ± SD of six mice.  

PBS, phosphate buffered saline; FLX, fluoxetine 

* P<0.05 compared with PBS group 
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3.3 Fluoxetine blocked LPS-induced IκBα 

phosphorylation/degradation in BMDCs  

We next evaluated LPS-induced IκBα phosphorylation/degradation in 

BMDCs. As shown in Fig. 3, LPS strongly induced IκBα 

phosphorylation/degradation in BMDCs from both IL-10-/- and wild 

type mice, whereas IκBα phosphorylation/degradation was blocked by 

the pretreatment of fluoxetine. These results indicate that fluoxetine can 

inhibit NF-κB signaling by blocking IκBα degradation and its binding 

activity to target DNA in BMDCs. 

 

3.4 Fluoxetine attenuated the severity of intestinal inflammation 

in IL-10 knockout mice 

Because we determined the anti-inflammatory effect of fluoxetine on 

BMDCs by the inhibition of NF-κB signaling, physiologic relevance 

was assessed using IL-10-/- mice. All mice treated with 200 ppm 

piroxicam for 10 days showed body weight reduction. Oral 

administration of fluoxetine significantly reduced the severity of 

chronic coliits, as assessed by body weight change and colon length 

(Table 1). We next evaluated the severity of colitis by blinded 

histological injury scoring in the proximal and distal colon. The 

histologic examinination of proximal colons from mice treated with 
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piroxicam showed inflammatory lesions that included ulcerations, crypt 

abscesses, epithelial cell hyperplasia, and the infiltration of 

inflammatory cells composed of mononuclear cells and neutrophils. In 

contrast, an administration of fluoxetine significantly reduced the 

severity of intestinal inflammation. The impairment of the mucosal 

damage and the infiltation of inflammatory cells were diminished. 

Epithelial cell hyperplasia and thickening of intestinal wall were also 

markedly improved. Histologic grading showed that the treatment with 

fluoxetine significantly attenuated the overall grading score compared 

with mice treated with vehicle. (Fig. 4) In the distal colon, mice treated 

with vehicle showed less severe intestinal inflammation compared to 

proximal colon. Fluoxetine also attenuated the severity of distal colitis 

in a dose-dependent manner (Fig. 5). 

To determine whether fluoxetine affect TNF-α mRNA expression, as a 

key cytokine in IBD, TNF-α mRNA expression was quantified by real-

time RT-PCR analysis using extracted colons from mice treated with or 

wihtout fluoxetine. The level of TNF-α mRNA expression was 

increased in colons of mice treated with vehicle. However, inoculation 

with fluoxetine significantly reduced upregulared TNF-α mRNA 

expression (Fig. 6).  
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3.5 Fluoxetine suppressed cytokine production in LPMCs 

isolated from IL-10-/- mice  

We next evaluated the effect of fluoxetine on cytokine production in 

LPMCs isolated from IL-10-/- mice. As shown in Fig. 7, IL-12p40 and 

interferon (IFN)-γ mRNA expression was reduced by the treatment of 

fluoxetine.  
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4. Discussion 

Fluxetine is widely prescribed for the treatment of depression, 

anxiety, and isomnia. Beyond its anti-depressive and anti-anxiety 

effects12, the anti-inflammatory and immunoregulatory effects of 

fluoxeinte has been assessed in vivo and in vitro research13, 19, 20. We 

previously demonstrated that fluoxetine inhibits NF-κB signaling in 

IECs, and ameliorates DSS-indced colitis and colitic cancer in mice14. 

However, little is available regarding its effects on Th-1 mediated 

chronic colitis and inflammatory cells that is involved in innate immune 

respones. On that basis, we hypothesized that fluoxetine regulates innate 

immune response which could ameliorate Th-1 driven chronic colitis in 

IL-10-/- mice. In the present study, we demonstrated that fluoxetine 

inhibited pro-inflammatory cytokine production in BMDCs and LPMCs 

and its mechanism is involved in the inhibition of NF-κB signaling. In 

addition, fluoxetine attenuated intestinal inflammation in IL-10-/- mice 

as assessed by clinical and histologic parameters. To the best of our 

knowledge, this is the first research to determine the anti-inflammatory 

effect of fluoxetine on innate immune response and on chronic colitis in 

mice.  

IL-10 is a potent anti-inflammatory cytokine that down-regulates 

pro-inflammatory cytokines, chemokines, and costimulatory molecules. 

IL-10-/- mice develop spontaneous enterocolitis under conventional or 
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SPF conditions, whereas these remains healthy when housed under 

germ-free condition 21, 22. Moreover, it has been demonstrated that IL-

12p40, a key cytokine between innate and adaptive immune response, 

plays a central role in the early development of colitis in IL-10-/- mice 

colitis 23. These results suggest that IL-10, a potent immunoregulatory 

cytokine, is involved in regulating innate host response to the luminal 

antigens such as intestinal flora. Therefore, we think that IL-10-/- 

chronic colitis is suitable for evaluating the effect of fluoxetine on 

innate immune response. Our study demonstrated that fluoxetine 

ameliorates intestinal inflammation in IL-10-/- mice. These results 

suggest that fluoxetine may regulate innate immune response in IL-10-/- 

mice. 

DCs is the representative intestinal APCs that are likely to serve 

as a link between innate and adaptive immune response. Intestinal DCs 

in CD have been shown to express TLRs and produce various cytokines 

including IL-6 and IL-12 24. It has been reported that LPS induces a 

stronger IL-12p40 and TNF-α gene expression in BMDCs isolated from 

IL-10-/- mice compared with wild type mice 9. This indicates that LPS-

induced IL-12p40 expression in BMDCs correlates with a pivotal role 

for IL-12p40 in the experimental colitis of IL-10-/- mice. Accordingly, 

we used BMDCs and confirmed that fluoxetine inhibits IL-12p40 and 

TNF-α gene expression in BMDCs derived from both IL-10-/- and wild 
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type mice. These results indicates that fluoxetine could inhibit IL-12p40 

and TNF-α gene expression independently of IL-10 expression.  

The regulation of LPS induced IL-12p40 gene expression is 

associated with various signaling pathway and transcription factors 25-27. 

Of the complex cascade, the NF-κB transcription pathway has been 

known to play a key role in IL-12p40 gene expression. It has been 

reported that IL-12p40 expression is regulated by the NF-κB 

recruitment to the IL-12p40 promoter in BMDCs 9. In the present study, 

we demonstrated that LPS-induced IκBα phosphorylation/degradation is 

similar between wild type and IL-10-/- BMDCs. Fluoxetine inhibited the 

activated IκBα phosphorylation/degradation in both wild type and IL-

10-/- BMDCs. In addition, fluoxetine suppressed the activated NF-κB 

DNA binding activity in IL-10-/- BMDCs. Therefore, we think that the 

fluoxetine down-regulates IL-12p40 and TNF-α mRNA gene expression 

by inhibiting the NF-κB signaling in BMDCs.  

In conclustion, the present study demonstrates that fluoxetine 

inhibits proinflammatory cytokine production in BMDCs and LPMCs 

and ameliorates intestinal inflammation in IL-10-/- mice. These results 

suggest that fluoxetine could be a potential agent for the treatment of 

IBD.  
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문 록 

본 연 는 련  연  통해 플루 틴  상피 포  

nuclear factor kappaB(NF-κB) 신호 전달에 한 억제 효과  통해 

마우스 염 및 마우스 염 연  암 에  항염  및 

항종양 효과가  확 하 다. 하지만 수지상 포  만  

염에  플루 틴  효과에 해 는 연  바가 없다. 본 

연 에 는 플루 틴  골수 래 수지상 포 NF-κB 신호 

전달에 한 억제 효과  살펴 보고, 적  만  염 동물 

에 터루킨-10 제거 (IL-10-/-) 염 에  항염  효과  

살펴보았다.  

 IL-10-/- 마우스  wild type 마우스에  골수 래 수지상 포  

배양하여 플루 틴  전처치한 후 lipopolysaccharide (LPS)로 

다양한 시간 동안 극하 다.  IL-12p40  TNF-α 전  발현  

real-time RT-PCR 로, NF-κB DNA binding activity  electrophoretic 

mobility shift assay (EMSA)로 IκBα degradation/phosphorylation  

Western blot 로 하 다. 7주에  8주령  IL-10-/- 마우스에 

10 간 200ppm 도  piroxicam  함 한 사료  여 염  
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발한 후 약과 플루 틴  2주간 경 로 여하 다. 염  

도  체  변화, , 조직학적 견 로 평가하 다.  

플루 틴  골수 래 수지상 포에  IL-12p40  TNF-α  

발현  억제하 , NF-κB  DNA binding activity  억제하 다. 

또한, 플루 틴 전처치에 하여 IκBα 

phosphorylation/degradation  억제 었다. IL-10-/- 염 에  

플루 틴  여는 상적, 조직학적 로 평가  내 

염 반  하게 호전시켰다.  

 플루 틴  골수 래 수지상 포  NF-κB 신호 전달  

억제하  IL-10-/- 마우스 염  호전시켰다. 따라 , 플루 틴  

염  질환 치료에 활  수 는 약물로 생각 다.  

 

주 어: 플루 틴, nuclear factor kappaB, 염  질환, 

수지상 포, IL-10 전 제거 마우스 

학번: 2011-30532 
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