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Abstract: Paraquat, a widely applicable herbicide, poses significant health hazards to
man. The desire for its antidotal therapy is the compelling interest in the poisoning
management. The study aimed at assess the antidotal effect of vitamin E and C in
paraquat induced intestinal toxicity. Exactly 120 rats were grouped A-D with 3 sub-
groups (0, VE and VEC) of 10 rats each. All “0” subgroups were orally poisoned with
paraquat increasing level of 0.0g9/Kg, 0.02¢g/Kg, 0.049/Kg and 0.06g/Kg for A, B, C and
D respectively every two weeks for 3 months. All sub-groups VE were orally treated
with 500mg of vitamin E weekly for 3 months and all “VEC” subgroups were treated
with 500mg of vitamin E and 2000mg/L of vitamin C weekly for 3 months. Stomach
and intestinal tissue samples were collected at second and third months, the sample was
assessed for intestinal integrity. The results showed that paraquat inflicted injuries in
the small intestine while subsequent treatment with vitamin E and C repaired the injury.

Keywords: Paraquat, rats, toxicity, vitamin E and C, histology, oxidative stress,
poison

1. Introduction

The exploration of potential remedies for the detrimental effects of toxic
substances on biological systems has garnered considerable attention in the
realm of scientific research [1,2]. One of such investigations pertains to the
recovery of potential of specific compounds on the histology of vital organs,
particularly in the instances of poisoning or exposure to harmful agents [3,4]. In
this context, the present review delves into the intriguing prospect of using
vitamin E and C as recuperation agents for the histological integrity of the
gastrointestinal tracts in rats exposed to paraquat toxicity [5].

Paraquat, a widely applicable herbicide, poses significant health hazards as a result
of its potential to cause oxidative stress and damage to numerous tissues upon
exposure [6]. The gastrointestinal tract, a pivotal organ system responsible for
nutrient adsorption and digestion is prone to such impacts [7,8]. As a response to
this difficulty, vitamin E and vitamin C emerge as compelling candidates for
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intervention, given their established antioxidant properties and roles in
safeguarding cellular components against oxidative harm [9].

The goal of this study is to uncover the degree to which vitamin E and vitamin
C can contribute to the preservation and restoration of histological characteristics
within the gastrointestinal tracts of paraquat-poisoned rats. Through a
comprehensive analysis of histopathological alterations and employing
established analytical methods, the study endeavours to shed light on the
potential efficacy of these regimens in mitigating the adverse events of paraquat
exposure. The outcomes of this research could hold implications for novel
therapeutic strategies aimed at reversing the deleterious impact of toxic agents
on vital organ systems, emphasizing the promising role of these vitamins in
promoting recovery and tissue regeneration.

2. Materials and Methods
Design of Study

The investigation involved 120 rats with an average weight of 200g+20g. These subjects
were then categorized into groups and treated as noted in the outline given in the table

Table 1. Rat Categorization

Main groups (30 rats | Sub-groups (10 rats per sub-group)
per group)

A Ao = No Treatment
AVE = Weekly treatment with 500mg of vitamin E for 3 months

AVEC = Weekly treatment with500mg of vitamin E and 2000mg/dl of vitamin C for 3 months

B Bo = Treatment with 0.02g of paraquat every 2 weeks for 3 months

Bve = Treatment with 0.02g of paraquat every 2 weeks for 3 months, accompanied by weekly
treatment with 500mg of vitamin E for 3 months
Bvec = Treatment using 0.02g of paraquat every 2 weeks for 3 months, followed by weekly

treatment administration with 500mg of vitamin E and 2000mg/dI of vitamin C for 3 months

C Co = Administered with 0.04g of paraquat every 2 weeks for 3 months

Cve = Treatment with 0.04g paraquat every 2 weeks for 3 months, followed by weekly treatment

with 500mg of vitamin E.

Cvec = Treatment with 0,04g of paraquat every 2 weeks for 3 months followed by weekly

treatment with 500mg of vitamin E and 2000g/dl of vitamin C for 3 months

D Do = Treatment with 0.06g of paraquat every 2 weeks for 3 months

DvEe = Treatment with 0.06g of paraquat every 2 weeks for 3 months followed by weekly treatment

using 500mg of vitamin E

Dvec = Treatment with 0.06g of paraquat every 2 weeks for 3 months, following weekly treatment

with 500mg of vitamin E and 2000mg/d| of vitamin C for 3 months.
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The rats were sourced from the Animal House, Biology Department, and were
transferred to the Department of Chemical Pathology for the study’s execution. A period
of two weeks was allotted for the rats to acclimate before the initiation.

Paraguat treatment was administered to the experimental groups via oral gavage
adhering to the dose-based group categorization outlined in the provided table.
Additionally, oral administration of both Vitamin E and C was carried out.

In Group A, of the 3 months duration, the rats were subjected to anesthesia using
chloroform, followed by sacrificial procedures. The stomach tissues were harvested for
the investigation of injuries and possible repair by the regimens (Vitamin E and C).

For Group B, C and D, rats in the <~ category were anesthetized and sacrificed
subsequent to paraquat exposure. In the subgroups, receiving vitamin treatments, 5 rats
from each subgroup were anesthetized and sacrificed during the second month
treatment, and their samples were obtained for further stomach injury assessment.
Likewise, during the 3™ month of treatment, the remaining 5 rats from each subgroup
underwent anesthesia and sacrifice, and their stomach and intestines were assessed for
injuries and possible repairs. The technique employed for the assessment of stomach
injuries and repairs were in accordance with the methods detailed in by Okolonkwo et
al. (2022) [10].

Statistical analysis

The acquired data underwent descriptive analysis represented as mean with standard
deviation (mean = SD), while inferential statistics were assessed using Two-Way
ANOVA via SPSS version 23.0. Statistical significance was determined at a p-value of
<0.05.

Results
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Black arrow: rupture mucosae resulting from mucosa cell necrosis and congestion;
mucosa (M); muscularis mucosae (MM); villous with glandular crypts between the
villi (V); Villi necrosis (yellow arrow).

“a” in the small intestine section stands for the control group, while “b” and “c’ in the
same section stands for the injuries sustained after administering paraguat.

“a”, “b”, and “c” in the stomach diagram represents the repair brought about by the
treatment with vitamin E and C.

Discussion

The outcomes of the study uncovered that exposure to paraquat (PQ) without a doubt
prompted gastrointestinal injury in the rats. This injury was seen in different parts of the
gastrointestinal system, including the stomach and intestines. Notwithstanding, the
administration of vitamin E and C seemed to have a positive effect, as it brought about
the repair of the injured tissues. The discoveries of this study affirmed that PQ exposure
detrimentally affected the gastrointestinal structure of the rats. This included proof of
tissue damage, cellular changes, cell injury, and indications of inflammation in the
stomach and digestive organs. These findings align with past study examining the toxic
properties of PQ, which can have unfavorable outcomes when ingested or administered
to the gastrointestinal tract [11-13].

One of the huge discoveries of this study was the therapeutic effect of vitamin E
and C on the injured gastrointestinal tissues. These vitamins, known for their cell
antioxidative properties, assumed a significant part in ameliorating the toxic
impacts of PQ exposures. The treatment brought about the repair of damaged
structures and the mitigation of inlammation in the stomach and digestive organs.
Conceivable clarification to this result might be because of the following
reasons: vitamin E and C are irrefutable antioxidative agents. PQ causes
oxidative stress in tissues and generation of destructive free radicals.
Antioxidants scavenge these free radicals, diminishing cell injury and death. The
reported tissue repair could be ascribed to the scavenging of free radicals by
these vitamins [14-15]; both vitamin E and C have anti-inflammatory properties.
Responding of PQ-induced inflammation, the treatment with these vitamins
probably added to the decrease of inflammation in the gastrointestinal tissues,
facilitating the healing process [16]; vitamin E and C have been related with
tissue regeneration and repair. These vitamins could have initiated the restoration
of damaged tissues in the stomach and digestion tracts, promoting the restoration
of their structural and functional integrity [17]; these vitamins can modulate the
immune function. By regulating the immune system's actions, they might have
contributed to a more efficient and effective healing process, reducing the extent
of tissue damage [18].

3. Conclusion

Based on this study, it was discovered that PQ is highly toxic to the gastrointestinal
tracts of rats. It was also found that the said injuries resulting from PQ toxicity in rats
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can be ameliorated using a combination therapy of vitamin E and C which is given every
2 weeks for 3 months.
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