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Abstract:

Background: Inflammatory bowel disease (IBD) is an idiopathic, chronic inflammatory condition, which affects the gastrointesti-

nal tract and has no curative treatment. The present study aimed to investigate the effect of different doses of pioglitazone alone and

in combination with sulfasalazine in TNBS (trinitrobenzenesulfonic acid)-induced inflammatory bowel disease (IBD) in rats.

Methods: A total of 36 animals were included in the study. Animals were divided into five groups (n = 6): group I – vehicle (etha-

nol), group II – TNBS + ethanol, group IIIA–TNBS + pioglitazone (15 mg/kg), group IIIB – TNBS + pioglitazone (30 mg/kg), group

IV – TNBS + sulfasalazine (360 mg/kg), group V – TNBS + sulfasalazine (360 mg/kg) + pioglitazone (least effective dose found in

group III). Group III was divided into two subgroups, namely IIIAand IIIB, on the basis of different doses of pioglitazone used. After

completion of two weeks of treatment, rats were sacrificed under ether anesthesia by cervical dislocation for assessment of intestinal

inflammation, histological analysis, myeloperoxidase assay, malondialdehyde assay and TNF-a estimation.

Results: All the drug-treated groups showed both gross morphological and microscopic score either 1 or 2. None of them showed

score of > 2 on both gross and microscopic morphological examination. Both MDA levels and MPO activity were significantly re-

duced in the drug-treated groups, with maximum reduction seen in the combination group. TNF-a was reduced in pioglitazone

group. It was highly reduced in sulfasalazine group (group V) as compared to TNBS group thereby indicating that pioglitazone is

protective in TNBS-induced inflammatory bowel disease.

Conclusion: The present study showed reduction in lipid peroxidation, malondialdehyde levels and TNF-a levels in pioglitazone-

treated group and hence, there was significant improvement in gross and microscopic features, too. However, combination of piogli-

tazone and sulfasalazine has shown greater efficacy.
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Introduction

Inflammatory bowel disease (IBD) is an idiopathic,

chronic inflammatory condition, which affects the gastro-

intestinal tract. IBD is divided into two major groups,

Crohn’s disease which involves any site of gastrointesti-

nal tract from mouth to anus, and ulcerative colitis which

involves colonic part of gastrointestinal tract [4, 6]. The

incidence of ulcerative colitis and Crohn’s disease is

6–8/100,000 and 2/100,000, respectively, in western

countries. However, in the Indian population, the inci-

dence is lower as compared to western population [20].

Pathophysiological changes in IBD are well estab-

lished, among which cytokines like tumor necrosis

factor a (TNF-a), interleukin-1 (IL-1) and inter-

leukin-8 (IL-8) are secreted from macrophages [14].

TNF-a upregulates the adhesion molecules (E-

selectin and ICAM-1) causing the adherence of neu-

trophils in endothelium and passage into the bowel

wall. Release of IL-8 attracts the activated neutro-

phils, and causes degranulation of the toxic proteases

and other reactive oxygen species, which are cyto-

toxic and cause ulceration of intestine [14].

At present, the modes of treatment for inflamma-

tory bowel disease are: 5-aminosalicylic acid (sulfasa-

lazine), different antibiotics (metronidazole, cipro-

floxacin), corticosteroids (prednisolone), immuno-

modulatory drugs (azathioprine, mercaptopurine,

methotrexate) and IgG anti-TNFa antibody (inflixi-

mab) [6]. 5-Aminosalicylic acid exerts local anti-

inflammatory effect by the inhibition of prostaglandin

synthesis and other mediators like leukotrienes and

platelet activating factor [15].

Treatment with thiazolidinediones (TZDs) has

been shown to attenuate colitis induced either by oral

administration of dextran sodium sulfate [20, 21] or

by intrarectal administration of 2,4,6-trinitrobenzene-

sulfonic acid (TNBS) [2]. This beneficial effect was

directly attributed to the retinoid X receptor/peroxi-

some proliferator activated receptor g (RXR/PPAR-g)

heterodimer, because it was reproduced by activation

of RXR with specific rexinoids [2]. Further, evidence

in support of the implication of the RXR/PPAR-g het-

erodimer came from the enhanced susceptibility to

TNBS-induced colon inflammation of PPAR-g+/� and

RXR+/� mice [2].

So the present study was conducted to evaluate the

effect of different doses of pioglitazone (PIO) alone

and in combination with sulfasalazine (SZ) in experi-

mentally induced inflammatory bowel disease in rats.

Materials and Methods

Experimental animals

Adult Wistar rats of either sex weighing between

150–250 g were procured from the institute’s small

advanced animal house facility. The animals were

housed in standard laboratory conditions at 25 ± 2°C

and 12 h light and dark cycle. The animals were al-

lowed to take water ad libitum and had free access to

standard chow diet. Before conducting experiments,

animals were acclimatized to laboratory conditions

for seven days. The study protocol was approved by

the Institutional Animal Ethics Committee (IAEC) of

PGIMER, Chandigarh, India.

Drugs and chemicals

Drugs and chemicals needed for the study were:

TNBS (purchased from Sigma Chemical, St. Louis,

MO, USA), rat TNF-a ELISA kit (Diaclone, Be-

sançon, France), ethanol, PIO (Otsira Genetica, a di-

vision of Aristo Pharmaceuticals Pvt. Ltd.) and SZ

(Wallace Pharmaceuticals, Mumbai, India).

Experimental design and groups

A total of 36 animals were included in the study. Ani-

mals were divided into five groups and group III was

divided into two subgroups, namely IIIA and IIIB, on

the basis of different doses of PIO used. Each group

and subgroup had six animals. Groups were:

Group I vehicle (ethanol)

Group II TNBS + ethanol

Group III A TNBS + PIO (15 mg/kg)

Group III B TNBS + PIO (30 mg/kg)

Group IV TNBS + SZ (360 mg/kg)

Group V TNBS + SZ (360 mg/kg)

+ PIO (least effective dose

found in group III).

Induction of colitis

Colitis was induced by a single intra-colonic applica-

tion of freshly prepared TNBS (20 mg dissolved in

0.5 ml of 35% ethanol) [8]. The TNBS enema was kept

at 37°C. Rats were subjected to ether anesthesia and

then a rubber catheter lubricated with lignocaine jelly

was inserted rectally into the colon through anal verge
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such that tip is 8 cm proximal to anus, approximately

at the splenic flexure [8]. TNBS was dissolved in 35%

ethanol (v/v) and was instilled into the lumen of the co-

lon through rubber catheter. The total volume was ex-

pelled with additional air and the catheter was removed.

Rats were observed for two weeks, after which, they

were sacrificed under anesthesia by cervical dislocation

for assessment of various parameters [22].

The experimental animals were divided into fol-

lowing groups:

Group I: In this group, 0.25 ml of 35% ethanol

was delivered as enema to the rats after ether anesthe-

sia as described earlier.

Group II: Solution of TNBS (20 mg) sodium salt

in 35% ethanol was delivered as enema (0.25 ml) to

the rats after anesthetizing with ether as mentioned

earlier.

Group III: Animals were divided into two sub-

groups on the basis of different doses of PIO used. Total

12 rats were included in this group. Each subgroup had

six animals. The animals were given drug by orogastric

tube in the afternoon at the same time every day.

Group IIIA: Solution of TNBS was delivered as

described above and then rats were given PIO 15

mg/kg of body weight of rat, daily by intra-gastric

tube for two weeks.

Group IIIB: Solution of TNBS was delivered to

the rats as described above. Rats were given PIO 30

mg/kg of body weight after 12 h of administration of

TNBS, orally daily by intragastric tube for two weeks.

Group IV: Solution of TNBS was delivered to the

rats as described above and then rats were given SZ

360 mg/kg, body weight [16, 17] daily by intragastric

tube for two weeks.

Group V: After delivering TNBS, rats were given

combination of SZ 360 mg/kg body weight and PIO

orally daily by intragastric tube for two weeks.

After completion of two weeks of treatment, rats

were sacrificed under ether anesthesia by cervical dis-

location for assessment of intestinal inflammation, his-

tological analysis, myeloperoxidase (MPO) assay, ma-

londialdehyde (MDA) assay and TNF-a estimation.

Assessment of inflammation

After sacrificing the animals, the distal 10 cm of the co-

lon was quickly excised from the area starting from tip

of the catheter tube used for induction of colitis as proxi-

mal point and proceeding up to anorectal junction. The

tissue was freed of adherent adipose tissue, washed with

normal saline to clean the fecal contents and was ex-

amined for gross inflammatory changes. Gross in-

flammatory index was assessed for inflammation ac-

cording to scores described by Kojima et al. [8].

Enteritis gross morphology score

0 No visible damage in the colon and rectal mucosa.

1 Mild erythema and edema of the mucosa.

2 Moderate erythema, edema, friability with super-

ficial mucosal ulceration or erosion.

3 Marked erythema, edema and well developed mu-

cosal ulcers.

The tissue was incubated in Tris buffer for 30 min

at 37°C in shaking water bath (1 ml/100 mg tissue)

following which the colon was dissected longitudi-

nally into three pieces for histological analysis, MPO

assay and MDA assay.

Histological analysis

Microscopic examination was done using hematox-

ylin and eosin staining by a qualified and masked pa-

thologist by using following score [21]:

Histological grading

0 Normal mucosa with normal amount of inflamma-

tory cells.

1 Mild increase in mixed inflammatory cells includ-

ing scattered neutrophils in lamina propria with occa-

sional cryptitis or crypt abscesses.

2 Focal superficial ulceration of the mucosa with

moderate increase in inflammatory cells with occa-

sional cryptitis and crypt abscesses.

3 Deep mucosal ulceration and heavy mucosal in-

flammation with cryptitis and crypt abscesses.

4 Large or extensive areas of diffuse or extensive

deep mucosal ulceration with hemorrhagic necrosis of

muscularis mucosa, submucosa or muscularis propria.

MPO assay

The infiltration of the mucosa with neutrophil was

quantified by the MPO assay [9]. The colon tissue

sample was homogenized in 50 mmol/l potassium

phosphate buffer (pH 6.0). The homogenate was cen-

trifuged at 12,000 × g for 15 min at 4°C. Supernatant

was discarded and pellet was resuspended in hexa-

decyl-trimethylammonium bromide buffer (HTAB

Pharmacological Reports, 2013, 65, 951�959 953

Pioglitazone and sulfasalazine in experimental colitis rats
Prasad Byrav D.S. et al.



0.5% w/v in 50 mmol/l potassium phosphate buffer,

pH 6.0). The suspensions was sonicated on ice, and

again centrifuged at 12,000 × g for 15 min at 4°C. Su-

pernatant was diluted in potassium phosphate buffer

(pH 6.0) containing 0.167 mg/ml of o-dianisidine di-

hydrochloride and 0.0005% of H2O2. Changes in the

absorbance at 450 nm, every 10 s over 2 min, were re-

corded with a spectrophotometer (Spectronix Genesys

2, Rochester, New York, USA). One unit of MPO ac-

tivity is defined as the quantity of MPO degrading

1 µmole H2O2/min/mg protein at 25°C.

MDA assay

Lipid peroxidation was estimated by ferrous sulfate

method in the colonic mucosal scrapping [9]. The re-

action mixture contained Tris-HCl buffer (50 mM, pH

7.4), tert-butyl hydroperoxide (BHP) (500 µM in

ethanol) and 1 mM FeSO4. After incubating the sam-

ples at 37°C for 90 min, the reaction was stopped by

adding 0.2 ml of 8% sodium dodecyl sulfate (SDS)

followed by 1.5 ml of 20% acetic acid (pH 3.5). The

amount of MDA formed during incubation was esti-

mated by adding 1.5 ml of 0.8% thiobarbituric acid

(TBA) and further heating the mixture at 95°C for

45 min. After cooling, samples were centrifuged, and

the TBA reactive substances (TBARS) were meas-

ured in supernatant at 532 nm. The levels of lipid per-

oxidation were expressed in terms of nmoles of

TBARS/90 min/mg protein.

TNF-a estimation

Animals were given ether anesthesia. Blood was col-

lected through intra-cardiac puncture. Plasma was

separated and subjected to TNF-a estimation. It was

estimated by using ELISA kit [13]. The intensity of the

colored product formed was directly proportional to the

concentration of rat TNF-a present in the samples.

Statistical analysis

Data were expressed as the mean ± SD. A one-way

analysis of variance (ANOVA) followed by post-hoc

Bonferonni’s test and non-parametric c
2 test were

used for data analysis; p value < 0.05 was considered

as statistically significant.

Results

Morphological examination

The gross inflammatory index in the length of 10 cm

of colon was assessed for inflammation according to

the scoring system. The morphology of colorectal

mucosa revealed inflammatory response with the

presence of some inflammatory changes. The mor-

phological score in group I was significantly lower as

compared to group II. In group III, the morphological

score was normal in both group IIIA and IIIB. In

group IV, 100% of the animals showed normal mor-

phology. Score in group V was lower as compared to

group II; 83.33% of the animals in group V showed

a score of 0 and 16.67% of the animals showed

a score of 1 as compared to 100% of the animals in

group II showing score of 3. In the whole study,

80.55% of the animals showed normal morphology

and 2.78% of animals showed score of 1. In group II,

100% of the animals showed score of 3 (Tab. 1).

Histological examination

Microscopic examination of the colonic tissue showed

the presence of changes in the mucosa that was scored

accordingly (Tab. 2). In group I, there was no change at

the cellular level. A hundred percent of the animals in

control group showed normal morphology (Tab. 2,

Fig. 1). There were changes in group II (TNBS + 35%

ethanol). This group II showed necrosis, mucosal

edema with denudation of surface lining epithelium,

degenerative changes in the crypt epithelium along

with neutrophil infiltration in lamina propria and kary-

orhexis and had the score of 4. In TNBS induced colitis

group, all the animals (100%) showed a score 4 (Fig.

2A, 2B and 2C). Pioglitazone-treated group showed

near normal histology as compared with severe inflam-

matory changes seen in TNBS treated group (Fig. 3).

The changes seen in the group III were similar to that

of ethanol alone group (group I). SZ alone group

showed normal picture (Fig. 4) which was almost simi-

lar to control group (group 1). Group V showed signifi-

cantly smaller inflammatory changes as compared to

TNBS group (group II). In group V, 83.33% of the ani-

mals showed normal histology (Fig. 5), 16.67% of the

animals showed score of 1. As the numbers of animals

were too low in the groups, statistical tests could not be

applied. Therefore, the results were expressed in per-

centage of animals showing a given score.
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MPO activity

MPO activity was assessed in colonic scrap of mucosa

after euthanasia of the animals (Tab. 3). MPO activity

was significantly higher in group II (TNBS + ethanol)

than group I (vehicle-treated) (2.605 ± 0.04 vs. 0.64 ±

0.043) (p < 0.001). Activity was significantly reduced in

the PIO (group III) as compared with the TNBS group

(1.75 ± 0.150 vs. 2.605 ± 0.422) (p < 0.05). There was

significant difference between the subgroups IIIA and

IIIB (1.75 ± 0.150 vs. 1.68 ± 0.136) (p < 0.05).

SZ alone-treated group showed significantly lower

MPO activity as compared to TNBS-treated group

(1.33 ± 0.037 vs. 2.605 ± 0.442) (p < 0.05). The re-

ductions were smaller when compared with single

drug-treated group (group III) (1.75 ± 0.150 and 1.95

± 0.618) (p < 0.05). Similarly, group V showed sig-

nificantly lesser MPO activity as compared to

TNBS-treated group. The activity of group V was sig-

nificantly lower as compared with PIO alone group

(1.33 ± 0.037 and 1.75 ± 0.150) (p < 0.05).
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Tab. 2. Histological assessment of inflammation in different experimental groups

Group Drug/chemical Score 0 Score 1 Score 2 Score 3 Score 4 Total

I Ethanol 6 (100%) – – – – 6

II TNBS – – – – 6 (100%) 6

IIIA PIO-15 6 (100%) – – – – 6

IIIB PIO-30 6 (100%) – – – – 6

IV SZ 6 (100%) – – – – 6

V PIO + SZ 5 (83.33%) 1 (16.67%) – – – 6

Total 29 (80.55%) 1(2.78%) – – 6(16.67%) 36

TNBS – 2,4,6-trinitrobenzenesulfonic acid, PIO – pioglitazone, SZ – sulfasalazine

Fig. 1. Microphotograph of the colon from control only vehicle group
showing normal morphology (HE, 450´)

Tab. 1. Gross morphological score of different experimental groups

Group Drug/chemical Score 0 Score 1 Score 2 Score 3 Total

I Ethanol 6 (100%) – – - 6

II TNBS – – – 6 (100%) 6

IIIA PIO-15 6 (100%) – – – 6

IIIB PIO-30 6 (100%) – – – 6

IV SZ 6 (100%) – – – 6

V PIO + SZ 5 (83.33%) 1 (16.67%) – – 6

Total 29 (80.55%) 1 (2.78%) – 6 (16.67%) 36

TNBS – 2,4,6-trinitrobenzenesulfonic acid, PIO – pioglitazone, SZ – sulfasalazine
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Fig. 2. (A) Microphotograph of the colon from group II showing total mucosal necrosis, edema of mucosa and submucosa with acute inflamma-
tory cell infiltration. Many mucosal and submucosal dilated vessels are also seen in the picture. (HE, 450´). (B) Microphotograph of the colon
from animal of the same group (group II) showing mucosal dominant changes in the form of mucosal cell necrosis (HE, 450´). (C) Microphoto-
graph of the colon from animal of the same group (group II) showing similar histological features (HE, 450´)

Fig. 3. (A) Microphotograph of the colon
from animal of the group IIIA showing near
normal colonic mucosa (HE, 450´). (B) Mi-
crophotograph of the colon from animal of
the group IIIB showing near normal colonic
mucosa (HE, 450´)

Fig. 5. Microphotograph of colonic mucosa from a group V animal to
show near normal histology (HE, 450´)

Fig. 4. Microphotograph of colonic mucosa from a group IV animal to
show near normal histology (HE, 450´)

A B C

A B



MDA activity

The lipid peroxidation activity in the colonic mucosa

was assessed and it was shown that the value in

vehicle-treated group was 0.87 ± 0.13 (Tab. 3). The

activity was significantly higher in group II (2.437 ±

0.225) (Tab. 3). The lipid peroxidation activity was

significantly reduced in a dose-dependent manner in

all treated groups. Group III showed dose-dependent

decrease in lipid peroxidation activity as compared to

TNBS group (group II) (1.847 ± 0.056 vs. 2.437 ±

0.225). MDA activity was highly reduced in SZ alone

group (1.39 ± 0.03) and group V as compared with

TNBS group (1.39 ± 0.03 vs. 2.437 ± 0.225).

TNF-a estimation

The results indicated that TNF-a was highly in-

creased in group II compared to group I (0.135

± 0.020 vs. 0.041 ± 0.006) (Tab. 3). These results indi-

cated the effect of TNF-a in inflammatory bowel dis-

ease. In the drug-treated groups, the TNF-a was re-

duced in PIO group. It was highly reduced in SZ

group (group IV) (0.067 ± 0.009) (p < 0.001) as com-

pared to TNBS group (0.135 ± 0.020). These results

indicate that PIO is protective in TNBS-induced in-

flammatory bowel disease. However, individual drug

groups showed to be less effective than SZ alone

group (0.067 ± 0.009) and combination group i.e.,

group V (0.052 ± 0.009).

Discussion

Morris et al. [11] were the first to show that the

rat-TNBS colitis model is helpful to evaluate the

drugs proposed to be used in experimental inflamma-

tory bowel disease. Colitis produced by TNBS mim-

ics similar disease condition as evidenced in human

IBD. Studies suggest that chronic inflammation of the

intestine may occur as a consequence of increased

permeability of the mucosa to a luminal antigen that

can be cleared by the immune system. In the TNBS-

challenged group, the infiltration of polymorphonu-

clear and mononuclear cells at the site of inflammation

has been documented. These ligands are expressed on

neutrophils and monocytes due to expression of dif-

ferent inflammatory cytokines which also includes

TNF-a [22, 23].

The morphological changes which occurred in this

study were similar to the other study that showed

redness, edema and distortion of mucosa, some ani-

mals showed adhesion in the TNBS-challenged group

compared with the control group [1, 7]. All the drug-

treated groups showed either the score of 1 or 2. None

of them showed score of > 2 on both gross morpho-

logical and microscopic examinations. These results

suggest the protective role of the drugs used in the

study in IBD at both gross and microscopic level.

Earlier studies reported that macroscopic examination

of the colon showed red edematous mucosa in the

TNBS-challenged group that was higher than in the

control group, which was similar to our morphologi-
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Tab. 3. Comparison of different biochemical parameters evaluated in the study

Biochemical parameters
Ethanol
Group I

TNBS
Group II

PIO
Group IIIA

(15 mg/kg b.w.)

PIO
Group IIIB

(30 mg/kg b.w.)

SZ
Group IV

(360 mg/kg)

SLZ + PIO
Group V

(360, 15 mg/kg)

F
value

p value

MDA
(nM/90 min/mg protein)

0.87 ± 0.13 2.437 ± 0.225* 2.04 ± 0.084 1.847 ± 0.056# 1.39 ± 0.03# 0.871 ± 0.055# 32.51 0.001

MPO
(µmol H

2
O

2
consumed/min/mg

protein)

0.64 ± 0.043 2.605 ± 0.442* 1.75 ± 0.150# 1.68 ± 0.136# 1.33 ± 0.037# 1.043 ± 0.148# 11.34 0.001

TNF-a
(pg/ml )

0.041 ± 0.006 0.135 ± 0.020* 0.080 ± 0.001# 0.075 ± 0.009# 0.067 ± 0.009# 0.052 ± 0.009# 22.50 0.001

MDA – malondialdehyde, MPO – myeloperoxidase, TNF-a – tumor necrosis factor a, TNBS – 2,4,6-trinitrobenzenesulfonic acid, PIO – pioglita-
zone, SZ – sulfasalazine, F – one way ANOVA value. * p < 0.001 – compared to group I; # p < 0.05 – compared to group II; one way ANOVA fol-
lowed by Bonferroni’s test



cal changes. This IBD confined to mucosa and, to

lesser extent, to the adjacent submucosa mimics IBD

of human beings. The cause and development process

of this disease are still controversial. The characteris-

tics of the disease shared by other inflammatory disor-

ders are the migration of activated neutrophils, and

macrophage. These activated neutrophils and macro-

phages form a major component of active lesion in in-

flammatory bowel disease because of overproduction

of oxygen-free radicals and other inflammatory me-

diators.

Neutrophil and monocyte migration is in turn

believed to be triggered by chemotactic bacterial cell

wall product and locally produced cytokines. The

neutrophils generate reactive oxygen metabolite, such

as superoxide anions, hydrogen peroxide, N-chlo-

rinated derivatives and release granule enzyme, which

results in endothelial damage in affected portion of in-

testinal mucosa thereby further enhancing the inflam-

matory process by compromising the vascular supply

in the affected area. Increase in the inflammation in

the mucosa suggests that neutrophils are the likely

cellular source of reactive oxygen metabolite in the

inflamed colon in IBD patients [12].

We studied the lipid peroxidation indirectly by

accessing the MDA levels which were found to be

increased. MDA levels were increased at the site of

tissue injury. Thus, increased tissue level of MDA is

used as one of the parameters to study the tissue

damage via lipid peroxidation. The inhibition of the

generation of MDA and the lipid peroxidation may

help to decrease the tissue damage and thus the signs

of inflammation. In the present study, MDA levels

were significantly lower in the drug-treated groups,

with maximum reduction seen in combination group.

MPO is secreted by the neutrophils whenever there

is inflammation and, therefore, the number of neutro-

phils is directly correlated with MPO activity. Thus, the

inhibition of MPO activity indicates decreased neutro-

phil counts at the site of inflammation. MPO activity

was reduced significantly in all the drug-treated groups

with maximum reduction seen in combination group.

TNF-a is an important cytokine that is produced by

T- and B-lymphocytes, also by mast cells. Induction of

TNF-a synthesis involves binding of the lipopolysac-

charide binding protein complex to CD14 on monocyte

activation of Toll-like receptor or antigen-specific acti-

vation of T cells. The role of TNF-a in IBD is already

proved [3]. Our observation with regards to TNF-a is

similar to previously reported series. The TNF-a was

increased in TNBS-treated group. In the drug-treated

groups, the TNF-a was reduced in PIO group. It was

highly reduced in SZ group (group V) as compared to

TNBS group thereby indicating that pioglitazone is

protective in TNBS-induced inflammatory bowel dis-

ease. The present study further supports the antagoniz-

ing role of TNF-a during protection in IBD.

PPAR-g agonist – PIO, being a ligand for the per-

oxisome proliferator-activated receptor g (PPAR-g)

has been shown to inhibit the expression of various

cytokines in monocytes and macrophages, principally

by preventing the activation of NF-kB which in turn

activates the transcriptional activation of TNF-a. Ear-

lier studies have also shown that treatment with TZDs

attenuates colitis induced either by oral administration

of dextran sodium sulfate [18, 10] or by intrarectal ad-

ministration of TNBS [20]. This beneficial effect was

directly attributed to the RXR/PPAR-g heterodimer,

because it was reproduced by activation of RXR with

specific rexinoids [20]. Our results were consistent

with the above findings. However, recent study re-

ported that PPAR-g expression in the colonic epithe-

lium was decreased in UC patients, PPAR-g expressed

in IECs and T cells protected mice from experimental

IBD. It induced lysosomal and p53 tumor suppressor

pathways and antigen presentation complex genes,

while deletion of PPAR-g in T cells resulted in an in-

crease in pro-inflammatory genes and cellular adhe-

sion molecules [5].

Conclusion

The present study indicates the efficacy of PIO in

TNBS-induced IBD. The effects are more pronounced

at higher dose i.e., 30 mg/kg. Combination of PIO and

SZ has shown greater efficacy than single drug treat-

ment. However, these findings need further confirma-

tion in human studies before a full fledged clinical

translation.
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