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1. Introduction 
A polyaromatic hydrocarbon known as benzo[a]pyrene 

(B[a]P) is created when organic matter, such as waste and 
decomposing plants, is not completely burned [1]. Moreo-
ver, tobacco smoke, especially cigarette smoke, contains 
it [2,3]. Exposure to B[a]P results in structural and phy-
siological alterations in the lungs, including emphysema, 
inflammation, edema, and surfactant dysfunction, which 
might pave the way for the emergence of a number of 
chronic illnesses of lung [2-6]. Short term B[a]P expo-
sure has been utilized to determine harmful lung effects 
and established as a toxicant model to investigate harmful 
impacts on the respiratory system [7,8].

Management of oxidative stress and toxicity due to 
chemical toxicity is greatly aided by chemicals and various 
pharmacologically active substances found in food, vege-
tables, and medicinal plants [9-12]. Fruits and vegetables 
are a common source of flavonoids, which are phenolic 
chemicals that are part of the human diet. They demons-
trate antioxidant, anti-inflammatory, anti-mutagenic, anti-
carcinogenic, and enzymatic activity modulation proper-
ties [13-15].

Chemical toxicants injure tissue through a variety of 

methods, many of which activate pathways that contribute 
to oxidative stress and cell survival and apoptosis [16]. 
Cytochrome P450 1A1 (CYP1A1) metabolizes B[a]P to 
epoxide, which attaches to DNA to create an adduct. ROS 
are produced during this process and cause inflammation 
and oxidative stress, which in turn damages cell compo-
nents such as lipids, membranes, and proteins [17-19].

Another approach to chelation treatment might be 
antioxidant supplements, as free radicals were thought to 
be produced during the pathogenetic processes caused by 
lead exposure [20]. It has been shown that vitamins, espe-
cially B, C, and E, play a crucial role in combating the 
toxicological symptoms of lead poisoning. These vitamins 
may restore the pro/antioxidant balance and chelate lead 
from tissues [21]. 

Pyridoxine, or vitamin B6, is a crucial cofactor in the 
metabolic trans-sulfuration process, which converts die-
tary methionine into cysteine. Vit. B6 is a mild chelator 
and an antioxidant because it increases glutathione (GSH) 
synthesis [22,23]. One study found that giving lead-ex-
posed rat’s pyridoxine as a supplement increased their 
ALAD activity and decreased their blood, liver, and kid-
ney lead levels[24]. Anecdotal evidence suggests that vita-
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min B1 (thiamine) may mitigate the acute symptoms of 
lead poisoning. According to previous research [25- 27].

2. Materials and methods
Twenty-eight Male Sprague Dawley rats weighing 

170-210 g and aged 12-16 weeks were used in this in-
vestigation. The study was conducted on June 1 for two 
months, the animals were placed in the animal house of the 
Biology Department at the College of Education for Pure 
Sciences-University of Anbar, and rats were housed in 
plastic cages measuring 15x20x30 cm with metal covers 
specifically made for this purpose. In a controlled environ-
ment, the animals spent 11 hours in the light and 13 hours 
in the dark. The constant temperature was 22±2 degrees 
Celsius. They were given two weeks to adjust to their new 
environment and be sure they weren't sick, during which 
time they were cleaned and Sterilized weekly.

2.1. Experimental design
Rats were classified into four groups at random and 

each group contained 7 animals : (G1) control receiving 
standard diet and water ad libitum, (G2) exposed to B[a]P 
2 pmol/μL, (G3) treated with B6 only once per 2 days for a 
full month at 1000 mcg (15 dose per month), and (G4) B6 
+ B[a]P treated via oral gavage once per 2 days for a full 
month at 1000 mcg (15 dose per month) and then exposed 
to B[a]P for two weeks.

For the experimental groups, the chemical benzo-
pyrene (B[a]P) was produced as an oral gavage stock by 
dissolving pharmaceutical-grade olive oil to the appro-
priate concentration in high-purity benzopyrene powder, 
which was sourced from a certified third-partycompany. 
The solution was ensured to be stable and devoid of conta-
minants by preparing it in low-light conditions, stirring it 
with a magnetic stirrer, pouring it into amber glass vials, 
and storing it at -20°C until needed. We had enough stabi-
lity till we could utilize it since the solution had 2 pmol/μL 
B[a]P. These techniques are now standard operating pro-
cedures for making experimental solutions. This is the key 
to understanding the fate of environmental contaminants 
that defy conventional chemicalanalysis. For oral delivery, 
the dosage of B[a]P solution was frozen at 4 °C overnight 
and then brought to room temperature before future admi-
nistration; this process was repeated every other day for 
a total of 10 administrations in each rat. Careful attention 
to dosage accuracy and aseptic technique during feeding 
operations allowed all exposed and treated groups to de-
monstrate consistent results after each administration of 
thawed B[a]P solution into the stomachs of rats.

2.3. Study of the level of antioxidants/oxidants
Test for lipid peroxide Malondialdehyde (MDA) levels 

in serum were measured using the method described in the 
attached working method, while glutathione is determined 
by assay GSH kit.

2.4. Histopathological study
We performed histological investigations on liver, kid-

ney, and brain tissues that were removed after the rats were 
euthanized. The tissues were then washed in ice-cold sa-
line. The livers and kidneys of the dissected rats were fixed 
in 10% formalin after dissection. After that, they were im-
mersed in xylene to thin them down, processed through 
an ethanol solution in phases, and finally embedded in 

paraffin cubes. Subsequently, a compound light micros-
cope equipped with a digital camera was used to analyze 
thin slices (5 µm) that were stained with hematoxylin and 
eosin solution.

2.5. Statistical analysis
Under the SPSS and Microsoft Excel XP systems, 

data were statistically analyzed using the Minitab statis-
tical tool. The Range Duncan's Multiple tests were used 
to compare the means of the data. Values less than 0.05 
were deemed statistically significant, but probability le-
vels greater than 0.05 were regarded as non-significant: 
P< 0.05 significant.

3. Results
The results in the second positive group treated with 

benzo pyrene showed a significant increase (P≤0.05) in 
the level of MDA with a decrease in the level of the an-
tioxidant GSH when compared with the negative control 
group. While the results did not record any significant dif-
ference in the level of the above measurements in the third 
group that was treated with Vit. B6, whereas the fourth 
group's MDA level significantly decreased (P≤0.05), the 
findings of our current investigation that was treated with 
vit. B6 with benzo pyrene, In addition, there was a signifi-
cant increase in GSH levels (Figures 1 and 2).

Histological Sections of kidney and liver samples from 
different groups provided light on benzopyrine's side ef-
fects and B6's possible therapeutic function in this inves-

Fig. 1. Effect of benzo pyrene and vitamin B6 on MDA levels.

Fig. 2. Effect of benzo pyrene and vitamin B6 on GSH levels.
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normal histology (Figures 7 and 8). Liver from rat of G4 
shows blood vessels congestion, fatty changes and inflam-
matory cells infiltrating with enhancement when compa-
red with G2 (Fig. 9). While the renal tissues show mild 
glomerular atrophy and vacuoles (Fig. 10).

4. Discussion
Based on our search, no prior research has examined 

the use of B6 to treat rats exposed to benzopyrene toxi-
city. The results of this study found a significant reduc-
tion in the level of (GSH) in adult male white rats treated 
with benzo pyrene at a concentration (2 pmol/μL) of body 
weight compared to the control group. The reason for the 
decrease in the level of glutathione may be attributed to 
the occurrence of a state of oxidative stress as a result of 
continuous treatment with benzo pyrene and as a result of 
the effective participation of glutathione in Preventing oxi-
dative stress in the event of oxidative stress, either through 
direct removal of free radicals or through enzymes that 
are an essential substance, such as glutathione peroxidase, 
which leads to increased consumption of glutathione and 
its transformation into its inactive form, glutathione di-

tigation. The G1 control group's liver tissue had normal 
architecture. (Fig 3), The histological examination of the 
control group's renal tissue revealed typical features, such 
as lobulated glomeruli, Bowman's capsule, the capsular 
space, and convoluted tubules at the proximal and distal 
ends. (Fig. 4). There were noticeable structural alterations 
in the liver tissue of the group that was treated with benzo-
pyrene (G2). Where there was blood congestion in certain 
sinusoids and atrophied hepatocytes, there was also hyper-
plasia of Kupffer cells in the pockets of blood sinusoids 
(Fig. 5). In contrast, the kidney tissue of the group that 
was administered benzopyrene showed significant histolo-
gical alterations, including inflammatory cell infiltration, 
mesangial cell hyperplasia, and blood vessel congestion 
and bleeding (Fig. 6). 

The liver and kidney tissues of B6 group (G3) shows 

Fig. 3. Liver tissue: In the liver control group with normal liver tissue, 
the central vein is observed to have a wide lumen and is lined with 
simple squamous cells. The rows of polygonal hepatocytes are clearly 
noted, along with the hepatic sinusoids containing Kupffer cells. (H 
and E X40).

Fig. 4. Kidney tissue. The kidney tissue is normal, featuring lobulated 
glomeruli (Red arrow), the capsular space (Blue arrow), Bowman's 
capsule (Green arrow), proximal convoluted tubules (Yellow arrow), 
and distal convoluted tubules (Black arrow) (H and E X40).

 

 

Fig. 5. The Liver of rats of G2(toxin group) shows blood vessels 
congestion (Black arrow), fatty changes (Blue arrow)and inflamma-
tory cells infiltration (Red arrow) (Hand E X40).

Fig. 6. Kidney from the rat of G2(toxin group) shows blood vessel 
congestion and hemorrhage (Black arrow), Mesangial cell hyperpla-
sia and inflammatory cell infiltration(Red arrow). (Hand E X40).
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mercaptopropanol[28].
The results also showed an increase in the level of li-

pid peroxidation (MDA), The reason for the increase in 
lipid peroxidation (MDA) is due to treatment with benzo 
pyrene because of its effect on stimulating the attachment 

of the enzyme actyl-COA - which is an important part in 
the metabolic processes and the direct oxidation of fatty 
acids that leads to an increase in the production of hy-
drogen peroxide, H2O2 that contributes to the production 
of fat peroxidation, as benzo pyrene poisoning causes an 
increase in the rate of fat peroxidation and a loss of the 
integrity of cellular membranes[29].

While no changes were recorded in the two indicators 
above in the third group that was given vitamin B6, this 
indicates that this vitamin has a positive effect and has no 
harm to the body in the dose that was given, While it gave 
the best results in the fourth group, this may be attributed 
to the positive effect of the vitamin B6, which is one of the 
important vitamins involved in many important biological 
activities, especially food metabolism, It also enhances the 
immune system by increasing the efficiency of the produc-
tion of antioxidants, which in turn work as scavengers of 
free radicals resulted from benzo pyrene. Thus reducing 
the level of these radicals and, as a final result, reducing 
the peroxidation of fats (MDA).

As for histological changes, consistent with other pu-
blished studies on the hepatotoxic effects of benzopyrene, 
they show that benzopyrene severely disrupts the normal 
architecture of liver cells [30]. These results corroborate 
earlier reports that benzopyrene is a nephrotoxicant and 
may cause kidney damage via apoptotic and necrotic ef-
fects [31].

Vitamin B6 is a mild chelator and an antioxidant be-
cause it increases glutathione (GSH) synthesis, at normal 
doses it doesn't affect hepatic and renal tissues [23]. There-
fore, this study aims to be the first to assess the therapeutic 
effects of B6 in these rats. It has been observed that sup-
plementing lead-exposed rats with pyridoxine improves 
Delta-aminolevulinic acid dehydratase (ALAD) activity 
and lowers lead levels in the rats' blood, liver, and kidneys 
[24]. The metabolic trans-sulfuration route is the proposed 
mechanism by which pyridoxine mediates benzopyrene 
toxicity. This process enables the metabolism of cysteine 
from methionine, the primary food supply of cysteine and 
the rate-limiting amino acid in GSH formation [32]. In ad-
dition to its modest chelating and antioxidant properties, 
vitamin B6 stimulates the synthesis of glutathione (GSH)
[23]. The ring in the nitrogen molecule or vitamin B6's 

Fig. 7. Liver from a rat of G3 normal histology shows hepatocytes 
(Red arrow) and a branch of the portal vein (Black arrow).

Fig. 8. The kidney from the rat of G3 normal histology shows featu-
ring lobulated glomeruli (Black arrow).

 

 

Fig. 9. Liver from the rat of G4(toxin+B6) shows mild blood ves-
sels congestion (Black arrow), and fatty changes(Blue arrow) (Hand 
E X40).

 

Fig. 10. kidney from a rat of G4 shows mild glomerular atrophy and 
vacuoles (Black arrow) (Hand E X40).
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criss-cross with benzopyrene absorption are two possible 
explanations for why it chelates the compound. When 
comparing rats exposed to toxicants and those with diet-
induced vitamin B6 deficits to rats exposed to lead and 
those with normal vitamin B6 levels [33] found that the 
glutathione levels of the former group were much lower.

5. Conclusion
The findings of this study suggest that pyridoxine (B6) 

plays a significant role in mitigating the adverse effects 
of benzopyrene (B[a]P) toxicity on hepatic and renal tis-
sues in rats. The data indicate that while B[a]P exposure 
leads to increased levels of malondialdehyde (MDA) and 
decreased levels of glutathione (GSH), the administration 
of B6 effectively normalizes these parameters, indicating 
its protective antioxidant properties. Histopathological 
analyses further corroborate these results, showing that B6 
treatment resulted in only mild lesions in liver and kidney 
tissues compared to the more severe damage observed in 
the B[a]P-only group. Therefore, this study underscores 
the potential therapeutic application of vitamin B6 in 
counteracting oxidative stress and tissue damage induced 
by environmental toxins such as benzopyrene, warranting 
further investigation into its mechanisms and broader im-
plications for toxicology and public health.
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