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Abstract: Inflammatory Bowel Disease (IBD) is a chronic replacing disorder of the gastrointestinal

tract by inflammation and tissue damage. The present study aimed to evaluate the possible efficacy

of vitamin B6, and its protective mechanisms on colitic female rat model fed on diet containing 30%

sucrose. Rats were divided into 3 experimental groups as colitic, colitic and sucrose 30%, colitic and

sucrose 30% and vitamin B6 as pyridoxal-5-phosphate (60mg/kg diet) beside a normal control group.

Colitis was induced in experimental groups by intrarectal injection of 10mg 2,4,6 trinitrobenzen

sulfonic acid (TNBS) dissolved in 50% ethanol. Colonic injury and inflammation were evaluated by

a significant increase in colonic enzymatic activities of myeloperoxidase (MPO) and alkaline

phophatase (ALP) and colonic body weight ratio. On the other hand, colonic glutathione-S-transferase

GST and glutathione peroxidase GPx activities as well as serum nitric oxide NO levels showed a

significant increase demonstrating oxidative stress. Results showed that, addition of sucrose on the diet

of colitic rats increased the colonic inflammation as represented by a marked increase in colonic

enzymatic activities of myeloperoxidase (MPO) and alkaline phosphates (ALP) and colonic body

weight ratio, whereas no significant change was observed in colon glutathione-S-transferase GST and

glutathione peroxidase GPx activities in sucrose fed group when compared to colitic group. Results

showed that, vitamin B6 treatment was proved to be efficient in mitigating the experimental colitis

as it significantly reduced the colon/body weight ratio and myeloperoxidase (MPO) activity and

restored colonic glutathione-S-transferase GST and glutathione peroxidase GPx activities and serum

nitric oxide NO level. It is clear that TNBS is a potent DNA damaging agent and alters colon DNA
content. Supplementation of sucrose in the diet of colitic rats induced additional DNA changes in the

colon mucosal cells of rats, while vitamin B6 supplementation protects colon DNA against damage.
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INTRODUCTION

Cohrn's disease and ulcerative colitis are major inflammatory bowl disease in human. The etiology of

inflammatory bowl disease remains unknown. Colitis induced by various agents has been used as an

experimental model to study the pathogenesis of inflammatory bowl disease (Rubio and Befrits, 2008).Colon 

inflammation is associated with diet and other lifestyle factors typical for the western countries, such as low

intake of fruits and vegetables, sedentary life style, obesity and probably high intake of dietary energy, cooked

meat and sugar (Russel et al., 2007). 

Inflammatory bowl disease (IBD) is a chronic replacing disorder of the gastrointestinal tract characterized

by inflammation and tissue damage (Galligan, 2004). IBD may lead to serious gastrointestinal and

extraintestinal complications, involving the hepatobiliary, cardiovascular and neural systems (Nicholls, 2002).

One of the most widely used animal models of inXammatory bowel disease is trinitrobenzene sulfonic acid

(TNBS)-induced colitis (Lee et al.,2010).Chemically induced IBD models, using trinitrobenzene sulfonic acid

TNBS is commonly used because of the immediate inXammation, the high reproducibility and the simplicity

of the induction process. Since TNBS is a covalently reactive compound, its administration in mice results in

acute necrosis of the wall of the distal colon due to oxidative damage, making it an ideal model to evaluate

the effect of ROS in IBD (De Morino and Perdigon, 2010).

Vitamin B6 (pyridoxine) plays several roles in the etiology and pathogenesis of chronic inflammation and

inflammatory diseases. It is water-soluble and preferentially absorbed in an acidic medium in the proximal

small intestine via simple diffusion. The vitamin role in inflammation can be observed on a number of

metabolic levels and in various pathologies (Zhang et al.,2006). 
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Vitamin B6 occurs in three forms: pyridoxal, pyridoxine, and pyridoxamine. It is part of coenzymes PLP

(pyridoxal phosphate) and PMP (pyridoxamine phosphate) used in amino acid and fatty acid metabolism. It

helps to convert tryptophan to niacin and to serotonin, and helps to make red blood cells. It also acts as a co-

factor and antioxidant (Chen and Xiong, 2005).Recent studies are unveiling a new role of vitamin B6 as a

chemopreventive agent. High levels of vitamin B6 have been reported to suppress growth of animal or human

cancer cell in vitro (Valco et al., 2006). 

Vitamin B6 seems to be associated with some defense mechanisms especially against lipid peroxidation

in tissues, this process occurs when animals are totally lacked in vitamin B6 in the diet (Bordoni et al.,2006).

Marginal vitamin B6 contents increased lipid peroxidation and considerably stimulated the activity of

glutathione dependent enzymes. On the other hand, increased plasma and tissue lipid peroxidation has been

reported in rats receiving a vitamin B6 deficient diet (Kayali and Tarhan, 2006). 

Komatsu et al.,(2001) postulated that, colorectal cancer risk might be reduced by moderate levels of dietary

vitamin B6 daily consumed by humans. Thus, it has been considered that, overdoses of vitamin B6 may have

potential use in antineoplastic therapy. A positive association between colon disease and the intake of dietary

sources has been found in some human studies although evidence is still insuffient (Lindecrona et al.,2003).

Epidemiological studies showed significant correlations between colon inflammation and high sucrose

intake. Recently, 16 of 18 studies indicated that, a high intake of sucrose is associated with increased risk of

colon cancer (Giovannucci, 2001). In three weeks study in rats, sucrose increased the mutation frequency in

colon, sugars has also been suggested to alter oxidative stress through glycoxidation processes. A high intake

of simple sugars may also alter the colonic environment, leading to changes in pH and in the formation of

fermentation products such as short chain fatty acids, which are an important energy source for the colonic

epithelium (Zambell et al.,2003).

Reactive oxygen species may mediate tissue injury in inflammatory bowel disease. The inflammatory

response in the intestine is accompanied by significant oxidative stress both in inflammatory bowel disease and

in experimental models of colitis due to the extensive release of highly reactive oxygen and nitrogen species.

Oxidative stress may be one of the most important components in the pathophysiology of the inflammatory

bowel disease, considering that; the use of antioxidant compounds may be useful in limiting the damage of

colon disease (Raquall et al., 2001). Inflammatory bowel disease are characterized by high levels of ROS that

are produced by neutrophils and macrophages recruited in the inflamed tissue, as well as a decreased

antioxidant capacity by plasma (Shimada et al., 2005).

Evidences suggest that, reactive oxygen species (ROS), hypochlourus acid (HOCl) and oxidant derivatives

are produced in excess by the inflamed mucosa and may be pathogenic in the inflammatory bowel disease.

Hydroxyl and peroxides are produced compounds that cause impairment in the cell membrane stability, DNA

damage and death of the cells by lipid peroxidation (D'Odorico et al., 2001).

MATERIALS AND METHODS

Animals: 

Thirty five female albino rats were used for the experiment. Weight matched (180-200g); female rats were

kept on a constant temperature and humidity room, with a 12 hours light period. Rats were kept for one week

before the onset of the experiment to acclimatize to the laboratory conditions. After the period of

acclimatization, the rats were stratified by weight and assigned into four groups, according to the dietary

treatment. 

Group (1): rats served as control group, fed basal diet

Group (2):  rats fed basal diet; colitis is induced as a single administration with TNBS

Group (3): rats fed basal diet, containing 30% sucrose; colitis is induced as a single administration with TNBS.

(Sucrose is replaced with the corn starch, thereby keeping the concentration of carbohydrate and other nutrients

constant). 

Group (4): rats fed basal diet, containing 30% sucrose and supplemented with vitamin B6 as pyridoxal -5-

phosphate (60 mg /kg diet) (Mahfouz and Kummerow, 2004). Colitis is induced as a single administration with

TNBS.

Induction of Colitis: 

Under these conditions, a single intra colonic dose of 10 mg of TNBS (2, 4, 6- trinitrobenzen sulphonic

acid) dissolved in 0.25 ml of 50% ethanol (v:v) was administered. Induction was carried out by using rubber

catheter  inserted  8  cm into the anus. The catheter was left in place for 15 seconds prior to its removal to 
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prevent expulsion of injected solution. Four weeks after instillation, the rats in all groups were scarified, blood
samples were collected and serum was separated by centrifugation at 3000 for 15 minutes r.p.m and colons
were dissected.

Determination of Colon/ Body Weight Ratio:
The last 8 cm of the colon was removed, opened longitudinally and cleared of feacal materials with gentle

spray of 0.9% saline and then blotted dry and weighted. The ratio of the 8 cm segment distal colon weight
was calculated as an index of colonic tissue edema (Eric et al., 2004). A small sample of distal colon was
removed and kept in saline solution for DNA determination procedure. 

The remaining distal colon specimen was homogenized in 3 ml 0.5% hexadecyltrimethyl ammonium
bromide in 50mM phosphate buffer (pH 6) and kept in ice bath during homogenization to maintain maximum
enzyme stability. The homogenate was then centrifuged at 4000 r.p.m for 15 minutes at 4°C; the resulting
supernatant was used for the determination of enzymatic activities of myeloperoxidase (MPO), alkaline
phosphatase (ALP) and glutathione-s-transferase (GST) and glutathione peroxidase (GPx).

Biochemical Analysis:
Alkaline phosphatase ALP activity was determined according to a method by Belfield and Goldberg

(1971), glutathione-s-transferase (GST) activity was determined spectrophotometrically by the method of Habig
et al. (1974), myeloperoxidase activity (MPO), an indicator of polymorphonuclear leukocyte (PMNs)
accumulation was determined according to Krawisz et al. (1984).Glutathione peroxidase activity (GPx) was
determined by the method of Paglia and Valentine (1967). Serum nitric oxide NO levels were measured as
total nitrite according to method by Miranda et al. (2001). Total nitrite is an index of endogenous nitric oxide
production.

Determination of Colon Mucosal DNA:
DNA was extracted from colon mucosal cells using QIAGEN tissue DNA kits for isolation and purification

of total DNA from animal tissues. Cut up to 25mg tissue into small pieces to enable more efficient lysis and
place in a 1.5 ml microcentrifuge tube, add 180 µl buffer ATL. Add 20 µl protinase K. Mix thoroughly by
vortexing, and incubates at 56  C until the tissues is completely lysed. Vortex occasionally during incubationo

to dispres the sample, or place in a thermomixer, shaking water bath or on rocking platform. Vortex for 15
s. Add 200 µl buffer AL to the sample, and mix thoroughly by vortexing. Then add 200µl ethanol (96-100%),
and mix again thoroughly by vortexing. Distribute the mixture over two DNeasy Mini spin columns placed
in 2 ml collection tubes. Centrifuge at 6000 x g for 1 minute. Add 500 µl Buffer AW1 onto the column, and
centrifuge for 1 minute at 6000 x g. Discard flow-through collection tube. Place the DNeasy Mini spin columns
in new 2 ml collection tubes. 

Add 500 µl 80% EtOH onto the column, and centrifuge for 3 minutes at 20,000 x g to dry the DNeasy
membrane. Discard flow-through and collection tube. Place the spin column in a clean 1.5 ml microcentrifuge
tube, and pipet 50 µl of nuclease free water directly onto the column membrane. Incubate  at room temperature
for 1 minute, and then centrifuge samples for 1 minute at 6,000 x g to elute. 
Measure DNA concentration and purity, and analyze on an agarose gel.

Statistical Analysis:
Statistics was performed by personal computer using SPSS (Statistical Package of Social Science) version

10 for Windows. The P-values (probability value) between two groups were calculated by student "t" test,
while ANOVA (Analysis of Variance) test was used to compare between more than two groups. The P-value
was considered statistically significant when (p< 0.05).

Results:
TNBS Induced Chronic Colitis:

The rats that received a TNBS showed early signs of disease such as colonic hemorrhage (bloody feces)
and diarrhea.

Table 1:Effect of vitamin B6 dietary supplementation on food Intake, final body weight and colon/body weight ratio

Group G1Control G2Colitis G3Sucrose G4Sucrose 

Parameter 30% + Colitis 30%+ Colitis + B6

Food Intake (g/week) 254±15 251±3 250±8 256±19

Final Body weight (g) 300±28 265±16 267±24 292±33

colon/body weight ratio 4.8±0.15 7.4±0.55 7.9±0.95 5.9±0.3

Values represent mean ± S.D.
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Results showed that there was no significant difference in food intake between rats fed the control diet

and the other groups. The average weekly dietary consumption in control rats was 254 g, and the

corresponding value in the other groups ranged from 250 to 256 (Table 1).

There was a significant deference in the final average body weight in rats fed the control diet G1 when

compared to the corresponding values of G2, G3 and G4. TNBS administration reduces the final average body

weight, similarly the sucrose supplemented group G3 represents a significant difference compared to the control

group G1, while vitamin B6 increase the value.

Colon Body Weight Ratio:

Results showed that TNBS produced damage to the rat colon .This was confirmed by a marked increase

in the colon/body weight ratio compared to the control group. There was a significant increase in the

colon/body weight ratio in colitic rats fed 30% sucrose containing diet, when compared to colitic rats G2.

Meanwhile, the data in table (1) revealed that dietary supplementation by vitamin B6 decreased the colon/body

weight ratio significantly compared to G2 and G3.

Table 2: Effect of vitamin B6 dietary supplementation on the biochemical parameters in rat colon tissues.

Group G1 Control G2 Colitis G3 Sucrose G4 Sucrose 

Parameter 30% + Colitis 30% + Colitis + B6

M PO (U/g wet tissue) 3.61±0.3 13.6±0.72 14.9±0.32 7.76±0.51

ALP(U/g wet tissue) 1.36±0.17 2.84±0.27 3.21±0.13 3.0±0.2

GST(U/g wet tissue) 412.5±23.7 783±28.2 798±21.0 433±22

GPx(U/g wet tissue) 8.64±0.91 15.19±1.5 16.25±1.17 9.1±0.15

NO (nmol/ ml) 39.3±3.4 79±0.72 90.7±4.1 82.67±6.3

 Values represent mean ± S.D.

Rats subjected to dietary vitamin B6 supplementation showed an overall lower impact of TNBS-induced

colonic damage at the end of the experiment, when compared to TNBS group and sucrose group. 

Biomarkers of Inflammation: 

Colitis was indicated by a marked increase in colonic MPO and ALP activities compared to the control

group. Addition of sucrose in diet increases the activities significantly when compared to colitic rats G2, on

the other hand supplementation of diet with vitamin B6 resulted in a significant reduction in MPO activity

when compared to either G2 or G3. Although ALP activity was not significantly altered in vitamin B6

supplemented group G4 when compared to G2 and G3, a slight reduction in its level was observed.

The Antioxidant Status of the Colon:

The oxidative status of the colon was evaluated by colon GST, GPx activities and serum NO level. Colitic

group G2 was characterized by a significant increase in colonic GST and GPx activities. No significant

difference observed in the GST and GPx values between colitic G2 and sucrose added group G3 rats (783±28.2

vs. 798±21.0) and (15.19±1.5 vs. 16.25±1.17) respectively. An observed normalization was detected in the

vitamin B6 supplemented group G4 when compared to the G2 and G3. In addition, the nitric oxide level in

TNBS group was significantly elevated compared to control group G1, vitamin B6 treatment resulted in a

marked decrease in the elevated levels of NO in TNBS rats, while supplementation of diet with 30% sucrose

increases it. 

Discussion:

The TNBS-induced experimental colitis is probably one of the most widely used models of colonic

inflammation. It is a convenient, reproducible and relatively inexpensive model which has acute phase followed

by a prolonged period of progressive healing with some features of chronic inflammation (Galvez et al., 2000).

The technique described here differ slightly from the one originally described by Morris et al.,(1989) in that 

a lower dose of TNBS (10 mg in 50% ethanol) was used in attempt to make inflammation more amenable to

the treatment . In fact, the colonic damage induced by 10 mg of TNBS was qualitatively similar to that

observed with 30 mg of the compound but quantitatively lower with regard to the biochemical markers of

inflammation such as MPO activity as reported previously (Sanchez et al., 1996).Indeed, TNBS behaves as

a contact sensitizer and so the severity of the inflammatory response is a function of the local concentration

in the colonic lumen rather than of the dose: body weight ratio (Katsuyo et al., 2008).
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Fig 1: Agarose gel electrophoresis of DNA isolated from rat colon mucosal cells, one sample is run for each

tissue, (Lan 1) G1 ctrol rats,(Lan 2) Vitamin B6 treated rats with TNBS-induced colitis (fed diets

containg 30% sucrose and 60 mg/kg vitamin B6), (lLan 3) Untreated rats with TNBS-induced colitus,

(Lan 4) 30% sucrose is added t the diet of colitic rats. 

The animals of TNBS group represented an inflammatory response associated initially with loss of body

weight and functionally with signs of diarrhea. The mechanism whereby TNBS induces colitis is still a matter

of some debate. In any event, the current findings and those of other investigators (Trent et al., 2005)

demonstrate the utility of this model to study the initiation of changes in barrier function that may contribute

to the pathogenesis of symptoms in intestinal inflammations. An increase in epithelial permeability would be

expected to allow for the perpetuation of intestinal inflammation, by allowing the increased  floating of

microbial products and antigenic proteins into the inflamed mucosa. Likewise, it was observed that water

absorption in the inflamed mucosa was markedly diminished. This effect would be expected to contribute to

the diarrhea that occurs not only in this animal model but also in human intestinal inflammations (Beltran et

al., 2000).

TNBS-induced colitis resulted in severe ulcerative inflammation of the rat colon evidenced by the increase

in colon/body weight ratio of colitic rats. Supplementation of diet with vitamin B6 resulted in a significant

reduction of colon/body weight ratio indicating anti-inflammatory effect of vitamin B6 on the large bowel

(Roselli et al.,2009). The relation between vitamin B6 and inflammation was previously described in a study

by Mousain, (2006) which indicate that vitamin B6 deficiency increased the degree of paw edema by 54% in

a rat model of inflammation; it was therefore suggested that vitamin B6 deficiency might enhance

inflammation.

The concurrent administration of vitamin B6 exhibited an intestinal anti-inflammatory effect, as evidenced

by a significant improvement of all biochemical parameters of colonic inflammation assayed in comparison

with both non-treated colitic rats and sucrose supplemented rats. Thus, both colonic myeloperoxidase (MPO)

and alkaline phosphatase (ALP) activities were significantly reduced compared with untreated colitic rats.

Colonic MPO activity was significantly increased as a consequence of inflammation, addition of 30% sucrose

in diet increases the activities significantly when compared to colitic rats G2, and on the other hand

supplementation of diet with vitamin B6 resulted in a significant reduction in MPO activity when compared

to either G2 or G3. Thus, higher intake of vitamin B6 leads to higher blood levels of its active form, PLP,

which is in turn associated with lower levels of inflammatory molecule (Matxain, 2006). Infiltration of

neutrophiles and other leukocytes is a prominent feature of TNBS experimental colitis and was demonstrated

by the use of biochemical marker MPO. Myeloperoxidase (MPO) is a peroxidase enzyme most abundantly

present in neutrophil granulocytes (a subtype of white blood cells). It is a lysosomal protein stored in

azurophilic granules of the neutrophil. MPO has a heme pigment, which causes its green color in secretions

rich in neutrophils, such as pus and some forms of mucus (Brennan et al., 2003). It is considered to be a

marker of tissues inflammation and has been used as a quantitative index of inflammation in several tissues

, including the intestine, despite recognition that it is not specific only to neutrophiles and can be released by

2 2cells such as eosinophiles, monocytes and to lesser extent , macrophages. The interaction of MPO with H O

and Cl  provides a potent antimicrobial/cytotoxic system for polymorphonuclear leukocytes. MPO related-

cytotoxicuty may be associated with the formation of toxic oxidant MPO intermediates (Hazen ,2003).
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ALP activity was previously reported to be significantly correlated with colitis inflammations (Camuesco

et al., 2006 and Annemarie et al., 2007) .Oxidative stress as well as neutrophil infiltration resulted in increased 

activity of ALP during colonic inflammation, may due to both epithelial cells and cells of lamina propia,

mainly leukocytes (Susana et al., 2007) . Results showed a pronounced increase in ALP activity in colitic rats

when compared to control group, supplementation with sucrose increase the value, while supplementation with

vitamin B6 causes a slight reduction in ALP level.  

In this study, diets containing sucrose produced complex effects on the incidence of colon inflammations

induced by a single dose of TNBS. Several animal studies have found a promoting effect of dietary sucrose

on colon tumor developing (Hill and Caygill , 1999 and Kristiansen et al., 1995). Although sucrose is

hydrolyzed to the monosaccharides, fructose and glucose, shortly after ingestion, sucrose increased colon cell

proliferation more than fructose and glucose in a feeding study of rats (Daly, 2003). 

A study by Poulsen et al.,(2001) showed that dietary sucrose act as a co-initiators or promoters in the

formation of colon tumours. Molck et al.,(2001) proved that sucrose increases the biomarkers of inflammation

and act as inflammation promoter. 

The oxidative status of the colon was calculated by the total glutathione-S-transferase and glutathione

peroxidase. Both GST and GPx activities in colon were significantly increased following induction of colitis.

This effect represents a major mechanism of protection against oxidative and chemical stress. As expected,

TNBS induced colonic inflammation that associated with increased oxidative stress; this was in agreement with

previous studies (Talero et al., 2007 and Galvez et al., 2000).

No significant difference observed in the GST and GPx values between colitic G2 and sucrose added

group G3 rats. Vitamin B6 treatment effectively counteracted the oxidative stress, thus explaining the observed

decrease in the GST and GPx levels and preventing the oxidative damage. 

The first line of defense against oxygen radicals and hydrogen peroxide mediated injury are antioxidant

enzymes, such a GPx and GST. They are the enzymes responsible for the destruction of peroxides and have

a specific role in protecting tissue against oxidative damage (Hegazi et al., 2005).

Glutathione-S-tranferases (GST) is multifunctional enzymes, which play a key role in cellular

detoxification. The enzymes protect cells against toxicants by conjugating them to glutathione, thereby

neutralizing their electropholitic sites, and rendering the more water soluble products, the glutathione conjugates

are metabolized further to mercapturic acid and then excreted. These classes are comprised of both cytosolic

and microsomal enzymes (Edalat et al., 2004). This enzyme is found in cytoplasmic and mitochondrial

fractions of cells. GPx acts on lipid hydroperoxides substrates that has released from membrane phospholipids

2 2by phospholipase. It can hydrolyse H O  at low concentration. The antioxidant enzymes catalyses the reduction

of hydrogen peroxide and hydroperoxides formed from fatty acids to water and the corresponding stable alcohol

thus inhibiting the formation of free radicals and remove toxic peroxides from living cells. It plays an

important role of protecting cells from potential damage by free radicals formed by peroxide decomposition

(Kunikaowska and Jenner , 2003). 

Addition of sucrose 30% caused a significant increase (0 < 0.05) in GST and GPx when compared to

control group G1. It seems that no significant difference between G2 and G3, thus indicating that the increase

in oxidative stress is directly related to TNBS rather than sucrose. Previous studies stated that sucrose did not

induce oxidative stress in colon, liver or plasma (Dragsted et al.,2002 , Hansen et al., 2004 and Moller et al.,

2003). 

However, vitamin B6 normalized the values of GST and GPx and thus demonstrated the antioxidant

potential of vitamin B6. These findings were in contrast with that obtained by Sathanandam, (2005).   This

hyposis is also supported by the findings demonstrated by Seyithan, (2005). Pyridoxine seems to quench singlet

oxygen at a rate comparable with that of vitamin C and E, two of the most highly efficient biological

antioxidants (Stocker et al.,2003). More recently, Kannan and Jain (2004) proposed that vitamin B6 might

function as an antioxidant by scavenging oxygen radicals. They proved that, treatment with high concentrations

2 2of vitamin B6 significantly decreased the generations of oxygen radicals, lipid peroxidations and H O  induced

changes in mitochondrial membrane permeability. Evidences suggest that phenolic compounds react faster with

peroxy radicals rather than peroxy radicals can react with the lipids. Studies indicate that functional groups

such as hydroxyl and amine can also scavenge oxygen radicals. Given the chemical structure of vitamin B6

as a phenolic compound with both hydroxyl and amine groups substituted in the pyridine ring, Hankenson,

(2005) hypothesized that, alone, vitamin B6 can function as antioxidant. However, the exact chemical

mechanism by which pyridoxine would scavenge oxygen radicals and inhibit lipid peroxidation has not yet

been confirmed.
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Ullegaddi et al., (2004) reported that, B-vitamins supplementation may have antioxidant and anti-

inflammatory effects. Thus, vitamin B6 seems to be involved in active oxygen resistance. Further, a study by

Naoko et al., (2006) reported that vitamin B6 deficient rats do not react effectively against oxidative stress and

decreased antioxidant enzymes activity , and so it is suggested that vitamin B6 has antioxidant activity as a

part from its role as coenzyme. Other observed effects of vitamin B6 deficiency include increased lipid

peroxidation in plasma, liver, kidney and heart tissues (Cabrini et al., 2005). 

TNBS is a potent DNA damaging agent and carcinogenic that induces intestinal and colonic tumors in

rodents. Membrane lipids are peroxidized to lipid peroxidases by various factors, including TNBS, and on

further decomposition generate peroxy radicals (Mennigen et al., 2009). It is clear that exposing cells and

tissues to oxidant stress might tend to promote membrane DNA damage and decreased DNA repair capacity.

2 2The H O  produces a wide spectrum of DNA damage and strand breaks (Hu et al., 2002).

As indicated from the results of table (2), vitamin B6 treatment resulted in a marked decrease in the

elevated levels of NO in TNBS rats. NO is a highly reactive free radical. There is conflicting evidence on the

concentrations of NO and its role in carcinogenesis. Studies have shown that NO can both promote and inhibit

tumor progression and metastasis. In general, No and its derivatives induce oxidative and nitrosative stress that

causes DNA damage and inhibits activity of DNA repair enzymes (62).

Furthermore, this study found that the supplementation of sucrose in diet induced DNA changes in the

colon mucosal cells of rats. A study by Peters and Teel, (2003) improved that, dietary sucrose act as a co-

initiator or promoter in the formation of colon tumors. The neoplastic transformation is associated with the

production of radicals, which necessitated the study on the levels of lipid peroxidation in tumor tissue as well

as the activities of antioxidant enzymes like GST and GPx.  The genotoxic and mutagenic effect of sucrose

in rat colon was previously studied by Hansen et al.,(2005) and indicated that the genotoxicity of sucrose may

not be related to oxidative DNA damage or altered DNA repair, but increased oxidative damage may still take

place in other macromolecules leading to indirect effect on DNA. Interestingly, Dragsted et al., (2002)

concluded that a sucrose rich diet directly or indirectly increase the mutation frequency in rat colon in dose

dependent manner and decreases the level of back grounded DNA. Moreover, Lindecrona et al.,(2003)

investigated that, sucrose increased the level of DNA damage in colon indicated a possible procarcinogenic

effect of sucrose. 

Conclusion:

Vitamin B6 is believed to be protective against the DNA damage that can lead to cancers and is vital in

DNA synthesis and repair. It converted the vitamin folate to a form that can produce thymine, a component

of DNA. If vitamin B6 deficiency presents, it cannot make enough thymine and it tries to make do by

substituting uracil. Uracil is not a normal component of DNA, and the normal DNA repair mechanisms of the

cell become stressed. This inefficiency in the normal repair mechanisms leads to breaks in DNA strands and

instability of chromosomes - possible first steps in the development of cancerous cells (Marchand et al., 2002).

A deficiency of vitamin B6 causes  damaging of colonic DNA by causing single and double strand breaks ,

oxidative lesions or both (Bruce, 2001). Because of its role in the maintenance of intracellular normal DNA

synthesis and methylation, vitamin B6 has been hypothesized to be associated with reduced risk of colorectal

cancer (Frigola et al., 2005). In conclusion: dietary vitamin B6 supplementation protects the rat colon from

experimental colitis through a mechanism that involves a decrease in oxidative stress associated with

inflammation. Furthermore, addition of sucrose on the diet of colitic rats increases the colonic inflammation,

while no significant change was observed in oxidative enzymes activities when compared to colitic group,

indicating that the increase in oxidative stress is directly related to TNBS rather than sucrose. Supplementation

of sucrose in the diet of colitic rats induced DNA changes in the colon mucosal cells of rats, while vitamin

B6 supplementation protects colon DNA against damage.
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