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Summary y 

Wee investigated the phenotype of gut-associated lymphoid tissue (GALT) T lymphocytes 

duringg early and chronic phases of TNBS-induced colitis in BALB/c mice. The early phase of 

TNBS-colitiss was accompanied by loss of body weights, high numbers of colonic 

mononuclearr cells, and elevated mucosal concentrations of TNF-a mRNA. At this stage, 

memoryy CD4+CD44high T cells were found in the CLN. Chronic TNBS-colitis was marked by 

evenn higher number of mononuclear lymphoid cells, not only in the CLN but also in the non-

inflamedd draining MLN, enhanced cellularity in the colonic mucosa and higher levels of 

TNF-aa mRNA as compared to the acute inflammation. At this stage, memory CD4+CD44hlgb 

TT cells and rxtp7-positive lymphocytes were recruited into the lamina propria. We conclude 

thatt reactive T lymphocytes in TNBS-induced colitis are recruited by using o^P?, and that 

locall  inflammation caused a generalized infiltration of the GALT by memory T lymphocytes. 
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Introductio n n 

AA dysregulated antigen-driven T cell-mediated response has been implicated in the 

pathogenesiss of Crohn's disease and several models of inflammatory bowel disease, such as 

IL-100 deficient mice (1) and the transfer model of CD4+CD45RBhlgh T cells into scid mice (2, 

3)) have firmly established a central pathogenic role of CD4+T helper-1 (Thl) cells. 

Naivee lymphocytes randomly migrate from lymph node to lymph node until they encounter 

thee antigen (4, 5). Adhesion of these cells to high endothelial venules within the lymph nodes 

iss mediated by interactions of L-selectin (CD62L) and endothelial cell adhesion molecules 

(CAMs)) of the Ig superfamily leading to firm adherence, active diapedesis and immigration 

(6).. Differentiation into memory/effector T lymphocytes includes shedding of the L-selectin 

moleculee and upregulation of the expression of the CD44 adhesion molecule (7). The 

recruitmentt of effector/memory lymphocytes within the organized gut-associated lymphoid 

tissuee (GALT) and the lamina propria is regulated by expression of the gut homing OC4P7 

integrinn on lymphocytes and takes place independently of L-selectin (8, 9). The natural ligand 

off  cup/? is MadCAM-1 (10) and expression of MadCAM-1 on lamina propria high endothelial 

venuless is upregulated by inflammatory stimuli (11, 12). The mechanism of T lymphocyte 

traffickingg within the gut associated lymphoid tissue (GALT) in Crohn's disease is not 

completelyy understood and difficult to study. A representative experimental model of colitis 

cann be obtained by instillation of the hapten 2,4,6-trinitrobenzene sulfonic acid (TNBS) that 

modifiess self-antigens to become immunogenic (13, 14). During the initiation of colitis, 

activatedd macrophages present hapten-modified self-antigens to naive CD4+ T lymphocytes 

thatt produce Thl cytokines such as IL-2, IFN-y and TNF-a, which are known to be involved 

inn the pathogenesis of Crohn's disease (15-17). Repeated administration of TNBS causes a 

chronicc Thl-mediated colitis that mimics chronic relapsing Crohn's disease (18, 19). 

Inn order to obtain more insight in the time course and mechanism of the recruitment of 

memoryy T lymphocytes during colitis, in the present study, we investigated the expression of 

thee adhesion molecule CD44 and the gut homing cufV? on T cells trafficking within the MLN, 

thee CLN and the colonic mucosa during either the early or the chronic phase of colitis induced 

byy instillation of TNBS in BALB/c mice. 

Material ss and methods 

MiceMice and induction of colitis 
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Alll  experiments were approved by the Animal Studies Ethics Committee of the University of 

Amsterdam,, The Netherlands. BALB/c mice were obtained from Harlan Nederland (Horst, 

Thee Netherlands). Mice were housed under standard conditions, and supplied with drinking 

waterr and food (AM-I I 10mm, Hope Farms, Woerden, The Netherlands) ad libitum. 

BALB/cc mice received 2,4,6-tri nitrobenzene sulfonic acid (TNBS)(Sigma Chemical Co, St 

Louis,, MO, USA) dissolved in 40% ethanol (Merck, Darmstadt, Germany) in PBS at a 

weeklyy interval (12 mice per group)(total volume, lOOuJ) (18), using a vinyl catheter 

positionedd 3 centimeters from the anus. Two and one milligram of TNBS in 40% ethanol in 

PBSS were administered respectively on days 1 and 7 and on days 14 and 21. Prior to the 

instillation,, the mice were anaesthetized using isoflurane (l-chloro-2,2,2,-trifluoroethyl-

isoflurane-difluorornethyl-etherXAbbottt Laboratories Ltd., Queenborough, Kent, UK), and 

afterr the instillation they were kept vertically for 30 seconds. Control mice (6 mice per group) 

underwentt identical procedures, but were instilled with the same volume of either ethanol 

40%% in PBS or 0.9% NaCI solution. Mice were sacrificed two days after either the second 

enemaa (at day 9) or fourth enema (at day 23). 

AssessmentAssessment of inflammation 

Bodyy weights were recorded daily. Mesenteric (MLN) and caudal lymph nodes (CLN) and 

colonss were harvested. The last 6cm of the colons were opened longitudinally. After a rinse 

withh 0.9% NaCI solution to remove fecal material, colon wet weight was recorded and used as 

ann index of disease-related intestinal wall thickening. Subsequently, the colons were 

longitudinallyy divided in two parts, one of which was used for histological assessment, and 

thee other for flow cytometry and RT-PCR analyses. 

HistologicalHistological analysis 

Thee longitudinally divided last 6 cm of the colons were rolled up, fixed in 4% formaline and 

embeddedd in paraffin for routine histology. Two investigators who were bunded for the 

treatmentt allocation of the mice scored the following parameters: 1) percentage of area 

involved,, 2) hyperplasia of the colonic lymphoid follicles, 3) edema, 4) erosion/ulceration, 

andd 5) infiltration of granulocytes (polymorphonuclear cells) and macrophages and 

lymphocytess (mononuclear cells). 
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CellCell preparation and flow cytometry 

Forr preparing mesenteric and caudal lymph node cell suspensions, 40 u,m filter cell strainers 

(Becton/Dickinsonn Labware, New Jersey, USA) were used. Cells were suspended in RPMI 

mediumm (BioWhittaker-Boehringer, Verviers, Belgium) containing 1% BSA (Sigma 

Chemicall  Co., St. Louis, MO, USA) and counted. Freshly obtained colonic specimens of 

comparablee size (3 cm x 0.5 cm) were homogenised with an automated mechanical tissue 

desegregationn device (Medimachine System, Dako, Danmark). Colonic cell suspensions were 

centrifugedd with sterile Ficoll (Pharmacia, Uppsala, Sweden) and then mononuclear cells 

weree transferred to cold PBS containing 0.5% BSA, 0.3 mmol/1 EDTA and 0.01% sodium 

azidee (Sigma). 

Hybridomass producing antibodies, rat anti-mouse CD83 (clone 53.6.72) and rat anti-mouse 

04 7̂7 (clone DAT-K) were kindly provided by Dr. R. Mebius (Free University of Amsterdam). 

PE-conjugatedd rat anti-mouse CD3e (clone KT3) was purchased from Serotec (Oxford, New 

England).. Cy-chrome-conjugated rat anti-mouse CD4 (clone RM4-5); unconjugated rat anti-

mousee L-selectin (CD62L, clone MEL-14); PE-conjugated rat anti-mouse CD44 (clone IM7) 

weree purchased from PharMingen (San Diego, CA, USA); FITC-conjugated F(ab')2 goat anti-

ratt was used as secondary antibodies (Caltag, San Francisco, CA, USA). Rat IgG2b cy-chrome 

(clonee R35-38, Pharmingen), rat IgG2a-PE (clone LO-DNP-16, Serotec, Oxford, New 

England),, rat IgG2b-FITC (clone R35-38, Pharmingen) were used as control antibodies. Free 

bindingg sites were blocked by incubation of primary and secondary antibody with 1% normal 

mousee serum. Cells were analyzed by flow cytometry using a FACscan® flow cytometer in 

conjunctionn with the FACScan® software (Becton Dickinson, Mountain View, USA). 

ReverseReverse transcription PCR (RT-PCR)for cytokines message 

Tissuee samples were homogenized in 1 ml of TRIzol Reagent (Gibco/BRL, Life 

Technologies,, Berlin, Germany) and total RNA was isolated using chloroform extraction and 

isopropanoll  precipitation. The RNA was dissolved in DEPC-treated water and quantified by 

spectrophotometry.. cDNA was synthesized by mixing 2 \xg of RNA with 0.5 jig oligo(dT) 

(Gibco/BRL),, and by incubating the solution (total volume 12 u.1) for 10 minutes at 72°C. 

Subsequently,, 8 \il  of a solution containing 5x first strand buffer (Gibco/BRL), 1.25 mM each 

off  dNTPs (Amersham Pharmacia, Biotech, UK), 10 mM DTT (Gibco/BRL), and the 
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Superscriptt Pre-amplification system (Gibco/BRL) were added and the final solution was 

incubatedd for 60 minutes at 37°C. 

Forr RT-PCR equivalent amounts of cDNA (5 p.1) were amplified using a solution (20 u.1) 

containingg 4% DMSO (Merck, Miinchen, Germany), 67 M Tris-HCL (pH 8.8), 67 mM 

MgCl2,, 0.1M p-mercaptoethanol, 67 uM EDTA, 0.166 M (NH^SO*), 0.5 U of AmpliTaq 

DNAA polymerase (Perkin Elmer Corp., Branchburg, NJ, USA), and the forward (F) and the 

reversee (R) primers (lOOmM each). 

Thee PCR reactions were carried out in the thermocycler Gene AMP® PCR System 9700 

(Perkinn Elmer, Norwalk, CT, USA) using the following sequences: 5 minutes at 94°C (1 

cycle),, 60 seconds at 95°C, 60 seconds at 58°C, 60 seconds at 72°C and a final extension 

phasee at 72°C for 10 minutes. The sequences and the cycle numbers were as follows: TNF-a 

(F):: 5'-GGCAGGTCTACTTTGGAGTCATTGC-3', (R): 5'-ACATTCGAGGCTCCAGTG 

AATTCGG-3'' (27 cycles); (3-actin (F): 5'-GTCAGAAGGACTCCTATGTG-3\ (R): 5'-

GCTCGTTGCCAATAGTGATG-3'' (24 cycles). The PCR products were separated in 1.5% 

agarosee gel containing 0.5 x TBE (50 mM Tris, 45 mM boric acid, 0.5 mM EDTA, pH8.3) 

withh 0.5 ng/ml ethidium bromide. For TNF-a and fi-actin, the number of cycles that resulted 

inn linear amplification was determined (data not shown). Single band intensities were 

analyzedd using the Eagle Eye II video system (Eagle® Sofware System, Stratagene, La Jolla, 

CA,, USA) using the negative image. The relative absorbencies of TNF-a PCR products were 

correctedd for the absorbencies of the fi-actin amplification band using the ONE-Dscan one-

dimensionall  electrophoresis analysis software (Scananalytics, Billerica, MA, USA) and the 

resultss are given as optical density (OD) ratio. 

StatisticalStatistical analysis 

Valuess are given as mean  SEM. SPSS statistical software (SPSS Inc., Chicago, USA) was 

used.. Differences of within-group variables were analyzed using the NP Wilcoxon rank sum 

testt and differences between groups using the NP Mann-Whitney U test. One-way analysis of 

variancee (ANOVA) was used to compare differences between multiple groups. A two sided p 

valuee <0.05 was considered significant. 
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Results s 

ColitisColitis in BALB/c mice is accompanied by body weight loss and influx of mononuclear cells 

intointo the colonic mucosa 

Inductionn of colitis after the second TNBS instillation was associated with loss of body 

weightt (change of body weight at day 9: saline=+4%; ethanol=+0.7%; TNBS=-17.9%, 

p=<0.001)) (Fig.1). The colon weights and the number of mononuclear intestinal cells (table 1) 

increasedd as compared to either saline or vehicle treatments (saline=145  23.7mg; 

ethanol=2300  14.6mg; TNBS=273.8  31.9mg, p=0.006). 

Figuree 1. BALB/c mice 
receivedd either two or four 
weeklyy instillations of 
TNBS/ethanoll ; 12 mice 
perr group). Control mice (6 
micee per group) received of 
eitherr saline (O) or 40% 
ethanoll  alone (O) at the 
samee time-points. The body 
weightt is expressed as 
changee in percentages from 
thee initial body weight 
(meann  SEM). 

1 22 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

daysdays days 

Instillationn of ethanol 40% (vehicle) was characterized by extravasation of erythrocytes into 

thee lamina propria, multifocal edema in the submucosa, and segmental erosions of the 

epitheliumm surrounded by neutrophils. After instillation of TNBS, mice developed a severe 

colitiss that was characterized by prominent colonic lymphoid follicles with germinal centers, 

multifocall  epithelial erosions, ulcerations of the lamina propria, that in some cases were 

transmural,, segmental loss of the crypts alternated with regeneration and ramification of the 

crypts,, granulocytes infiltration around the ulcerations and influx of macrophages and 

lymphocytess in the lamina propria and submucosa (Fig. 2A. 2B, 2C). 

Followingg repeated TNBS instillations. BALB/c mice recovered from the initial loss of body 

weightt but gained substantially less body weight as compared to either saline or vehicle 

treatmentss (change of body weight at day 23: saline=+9.1%; ethanol=+6.7%; TNBS=+4.1%, 

p=0.006)) (Fig.1). Chronic TNBS-induced colitis was accompanied by a rise of the number of 

MLNN and CLN cells as compared to either saline or vehicle treatments (table 1). 
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Figuree 2. Histolopathology at day 9 shows normal 
colonn after saline instillation (A); extravasation of 
redd cells in the lamina propria and edema in the 
submucosaa after ethanol instillation (B); erosions, 
cryptt loss, ulceration and infiltration of granulocytes 
andd mononuclear cells in the lamina propria after 
TNBSS instillation (C). At day 23. mucosal 
architecturee was normal with the exception of a 
slightt cell infiltration in the lamina propria after 
multiplee instillations with ethanol (D) crypt loss, 
regenerationn of the epithelium and infiltration of 
lymphoidd cells in the lamina propia and submucosa 
afterr multiple TNBS instillations (E). 
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Tablee 1. Total number of mononuclear cells from mesenteric (MLN), caudal lymph (CLN) nodes and colons 

inin BALB/c mice 

MLNN cells (107) "' CLN cells (10*)'" Colonic cells (105)'" 

Salinee BALB/c 4.25  3.06 1.21 7 

I **  40% ethanol-BALB/c 4.85  4.69 2.18  0.36 

TNBS-BALB/cc 4.94 + 5.01 4.47  0.65 5.56 + 2.05 

Saline-BALB/cc 3.22  4.38 1.2  0.18 

""  40% ethanol-BALB/c 3.4.5 2 3.42 + 0.61 

NN TNBS-BALB/c 4.25 *  5.95  0.6t 7.27 3 

[a>[a>  Values are given as mean + SEM. Mononuclear cells were counted in separated suspensions from 
entiree lymph nodes and same size colon specimens. In both saline and 40% ethanol groups the number 
off  mononuclear cells did not increased from baseline. One way anova was used to analyse multiple 
groupss <*P=0.001. tP<0.001). 

Thee colon weights (saline=115  5.6mg; ethanol=197.5  18mg; TNBS=217  13mg, 

p<0.001)) and the mononuclear intestinal cell number were significantly increased in the 

TNBS-treatedd group as compared to either saline or vehicle treatments. At histology, colon 

sectionss appeared normal after multiple instillations of saline. After repeated instillations of 

40%% ethanol alone, erythrocyte extravasation in the lamina propria and edema in the 

submucosaa decreased, and the number of lamina propria granulocytes remained slightly 

increased.. In contrast, after multiple TNBS instillations, the resulting chronic colitis was 

characterizedd by enlargement of the colonic lymphoid follicles (even when compared to short 

termm TNBS administration) as well as erosions and crypt loss alternated with regeneration of 

thee epithelium and infiltration of both lamina propria and submucosa by lymphocytes (Fig. 

2DD and 2E). 

TNBS-colitisTNBS-colitis associated with increased TNF-a mRNA 

TNF-ccc mRNA concentrations were measured in the colonic specimens by RT-PCR analysis. 

Instillationn of 40% ethanol (vehicle) did not increase the transcription for TNF-a after either 

twoo or four instillations of TNBS. Induction of colitis after TNBS challenge was marked by 

increasedd TNF-a mRNA concentrations as compared to either saline or vehicle treatments 

(p=0.023).. During the chronic phase of colitis, TNF-a mRNA concentrations increased as 

comparee to baseline (p=0.003) and to greater extent as compared to the acute phase of colitis 

(p=0.04)) (Fig. 3). 
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Figuree 3. Mucosal TNF-a mRNA 
concentrationss were determined by RT-PCR 
analysiss in the colons during early (upper panel) 
andd chronic (lower panel) phases of colitis. The 
relativee absorbencies of the PCR products were 
correctedd for the absorbencies of the (3-actin 
amplificationn band. The results are given as 
opticall  density (OD) ratio. The Mann-Whitney U 
testt was used to assess differences between 
salinee (white bar) and TNBS (black bar) 
instillationn (*p=0.023. **p=0.003). 

Saline e 40%% ethanol TNBS 

MemoryMemory T lymphocytes in the MLN and CLN during early and chronic phases of colitis 

Thee redistribution of T lymphocytes and the expression of the adhesion molecules CD44 and 

L-selectinn (CD62-L) were examined in both MLN, that drain lymphocytes from the caecum, 

thee small intestine and the ascending colon (all non-diseased), and in the CLN that drain 

lymphocytess from the colon and the rectum (inflamed). During the early phase of TNBS-

colitis,, the redistribution of T lymphocytes in the MLN remained unaltered whereas the 

percentagee of CD4+ T lymphocytes decreased in the CLN as compared to either saline or 

vehiclee treatments (table 2). In contrast, repeated re-exposures to TNBS were associated with 

aa marked increase of the percentage of the CD4+ T lymphocytes in the MLN and an increase 

off  the CD8+ T lymphocytes in CLN. 

Thee percentage of CD4+CD44+ T lymphocytes increased in CLN but not in MLN (table 2). 

However,, by fluorescence intensity analysis, the expression of CD44 on the membrane 

surfacee was highly upregulated on CD4+ T lymphocytes from both MLN and CLN as 

comparedd to either saline or vehicle treatments. These findings indicate that a specific subset 

off  memory CD4+ T cells migrated from the colonic lymph follicles to the regional peripheral 

lymphh node at the early phase of TNBS-colitis. 

Repeatedd instillations of TNBS slightly increased the percentage of the CD4+CD44+ T 

lymphocytess in the CLN and also in MLN as compared to either saline or vehicle treatments. 

Thee percentage of L-selectin+ lymphocytes increased in both MLN and CLN after repeated 

TNBSS instillations (MLN: saline=81.2  2%: ethanol=84.2  1.4%; TNBS=90  0.6%, 
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p<0.001)) (CLN: saline=86.8  1.7%; ethanol=87.4  1.4; TNBS=95.4  0.4%, p<0.001). 

Moree importantly, the expression of CD44 on the membrane surface of CD4+ T lymphocytes 

fromm MLN and CLN was down regulated as compared to either saline or vehicle treatments, 

suggestingg a recruitment of naive T cells that re-circulate preferentially through the lymph 

nodee (4). 

Tablee 2. Phenotype ofT lymphocytes from MLN and CLN in BALB/c mice 

Saline-BALB/c c 

40%% ethanoi-BALB/c 

TNBS-BALB/c c 

Saline-BALB/c c 

40%% ethanol-BALB/c 

TNBS-BALB/c c 

%CD3 3 

60.22  1.6 

61.3  1.3 

59.55  1 

64.55  1.9 

62.55 6 

64.77 4 

%CD4 4 %CD8 8 %CD4/CD44 4 

MesentericMesenteric lymph node 

455 1 

48.55  0.9 

46.55  3.3 

47.88  0.6 

45.77  5.4 

52.33  0.9 \ 

16.11 4 

15.77 6 

1 1 

13.88 7 

15.55 7 

12.88 8 

86.33  0.9 

89.22  0.3 

87.66  0.5 

888  0.8 

86.44  0.6 

966  0.5 t t 

CD4/CD44 4 
(MR) ) 

1118 8 

1104 4 

14977 § 

1076 6 

1090 0 

9144 || || 

CaudalCaudal tymph node 

Saline-BALB/c c 

40%% ethanol-BALB/c 

TNBS-BALB/c c 

Saline-BALB/c c 

40%% ethanol-BALB/c 

TNBS-BALB/c c 

61.55 5 

67.77  1.5 

55.55  1.8 

577 7 

60.55 4 

722  6.4 

41.77  1.9 

44.33  1.6 

37.6  1.1* 

45.88 6 

45.11 3 

38.44 5 

16.44 7 

21.22  1.3 

16.88 1 

13.11  1.4 

15.11 8 

35.33 * 

72.88 4 

77.66  2.3 

87.99  I t 

93.44 6 

90.11  0.8 

95.66  0.9 §§ 

1318 8 

1155 5 

1647|| | 

1252 2 

1195 5 

9211 n 

Valuess are given as mean  SEM. T lymphocyte subsets were gated from the entire lymphoid cell 
population.. The expression of CD44 was determined on CD4-gated lymphocytes. The analysis of variance 
wass used to compare saline, 40% ethanol and TNBS treatment groups (*p=0.019, tp=0.001, §p=0.001, 
||p<0.001,<Hp=0.006,, **p=0.023, ttp=0.017, || ||p=0.017, §§p<0.001.fl[p<0.001). 

7""  lymphocytes in the colonic mucosa 

Duringg chronic TNBS-colitis, the percentage of intestinal CD4+ T lymphocytes did not 

significantlyy change from the acute phase. However, the percentage of colon lymphocytes 

expressingg the gut homing receptor oupN strongly increased during chronic TNBS-colitis 

(saline=7.11  0.15%; 2x TNBS enemas=8.7  0.8%; 4x TNBS enemas=68.1  0.5%, 

p=0.003)) (Fig. 4). Multiple TNBS instillations also caused upregulation of CD44 on the 

surfacee membrane of lamina propria CD4+ T lymphocytes (MFI increased from 413.8  31.6 
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Figuree 4. The distribution and 
phenotypee of lymphocytes in the 
colonn during acute (left panels) 
andd chronic (right panels) TNBS-
colili ss were determined by flow 
cytometry.. Colonic CD4 and 0.4P7 
positivee lymphocytes were gated 
fromm the entire lymphoid 
population. . 

andd to 665.6  29, p=0.019) (Fig. 5). These results indicate a re-circulation and homing of 

gut-trophicc memory T lymphocytes into the lamina propria. 

CD44 4 

Figuree 5. The expression of CD44 on CD4-gated lymphocyte was analyzed by flow 
cytometryy on single cell suspension from the colons of TNBS-treated mice during 
earlyy (left panel) and chronic (right panel) phases of TNBS-colitis. 

Discussion n 

Wee here report differences in the phenotype of GALT T lymphocytes during acute and 

chronicc TNBS-induced colitis in BALB/c mice. Induction of TNBS-colitis was accompanied 

byy loss of body weight and an increase of both colon weights and the number of colonic 

mononuclearr cells. 

Histologically,, colitis was characterized by prominent colonic lymphoid follicles, multifocal 

erosionss and ulcerations, which in some case extended to the muscularis propria, crypt loss. 
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andd inflammatory infiltrates characterized by neutrophils around the ulcers and lymphocytes 

scatteredd throughout the lamina propria and submucosa. 

Chronicc TNBS-colitis was accompanied by an increase of the colon weight and at histology, 

colitiss was characterized by enhanced infiltration of lymphocytes in the lamina propria and 

submucosa,, hyperplasia of the colonic lymphoid follicles, multifocal regeneration of the 

epitheliumm and elongation of the crypts. In chronic colitis an increase of the number of 

mononuclearr lymphoid cells not only in the CLN but also in the MLN draining the non-

diseasedd parts of the colon and the small bowel was observed. 

TNBSS is a hapten that modifies self-antigens to become immunogenic. During the onset of 

colitis,, macrophages present hapten-modified self-antigens, derived from covalently binding 

off  TNBS to autologous proteins, to naive CD4+ T lymphocytes. 

Wee found high levels of TNF-oc mRNA after TNBS but not following ethanol administration 

duringg both the acute and chronic colitis, consistent with previous reports on increased 

productionn of TNF-ct in TNBS-colitis in SJL/J mice (20) and in Crohn's disease (21). 

Wee investigated cell trafficking through! the gut-associated lymphoid tissue during acute and 

chronicc phase of the Thl-biased TNBS-colitis. According to the lymphocyte trafficking 

model,, primary immune responses are initiated in the lymph node where the antigen has been 

transportedd and presented to naive lymphocytes. After activation and differentiation, 

effector/memoryy T lymphocytes leave the lymph node, enter the blood stream and home to 

effectorr side whereas naive lymphocytes re-circulate through lymph nodes, which enhances 

thee likelihood of anti gen-encounter (4). During the early phase of colitis, the percentage of 

CD4++ T lymphocytes importantly decreased in the CLN, suggesting their migration to the 

bloodd stream, but the percentage of CD4+CD44+ T lymphocytes increased in the CLN, while 

highh levels of CD44 were expressed on CD4+ T lymphocytes. Together these data indicate a 

recruitmentt of memory CD4+ T lymphocytes from the mucosal site to the regional draining 

CLNN during the early phase of TNBS-colitis. 

Duringg the chronic TNBS-induced colitis, we observed a different distribution of T cell 

subsets:: an increase of the percentage of CD4+ T lymphocytes in the MLN and a rise of the 

percentagee of CD8+ T lymphocytes in the CLN. Hence, during chronic colitis CD4+ T 

lymphocytess are recruited to MLN that do not drain the inflamed colon, and CD8+ T 

lymphocytess home into the lymph nodes that drain the inflamed colon. The phenotype of 

MLNN CD4+ T lymphocytes showed changes that were similar to those observed in CLN. In 
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bothh CLN and MLN, the percentage of CD4+CD44+ T lymphocytes expressing low levels of 

thee CD44 on the surface membrane increased and a high rate of L-selectin-positive 

lymphocytess were observed. Taken together these data indicate that during the chronic phase 

off  TNBS-colitis naive lymphocytes re-circulate through the MLN and CLN and that immune 

responsess extend to the MLN that do not drain the inflamed colon. 

Tissue-specificc migration is restricted to memory T cells that via the regional lymph nodes 

enterr the blood stream and home back in the intestinal lamina propria (22). Mucosal T 

lymphocytess express high levels of the gut homing receptor cup7 which enables binding to the 

counterr receptor MAdCAM-I on lamina propria venules and subsequent extravasation into 

thee intestinal mucosa (8). During chronic TNBS-induced colitis, colonic CD4+ T lymphocytes 

expressedd high levels of CD44 on surface membrane and a large percentage of lymphocytes 

alsoo stained positive for the gut homing receptor cufr. 

Thiss result indicates that inflammatory memory T lymphocytes in chronic TNBS-induced 

colitiss still use the 04 7̂ integrin in order to home back to the intestinal mucosa, which is 

congruentt with our previously reported data on oupVpositive T lymphocytes in the mucosa of 

patientss with Crohn's disease (23, 24). This observation also provides a basis for the use of 

o^pVtargetingg therapies. Indeed, administration of antibodies neutralizing the ou-integrin 

diminishedd the severity of spontaneous colitis in the cotton-tap tamarin monkeys by reducing 

thee number of infiltrating monocytes and lymphocytes in the intestinal mucosa (25). 

Inn conclusion, during the early phase of TNBS-colitis (nine days after the first TBNS 

instillation)) intestinal T cells differentiate into memory T cells and enter the regional draining 

lymphh node using the CD44 adhesion molecule. Non-inflamed draining lymph nodes 

participatee in the chronic immune response (twenty-three days after the first TBNS 

instillation).. Finally, 04 7̂ is expressed by T lymphocytes that are recruited into the mucosa 

duringg chronic TNBS-induced colitis. 
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