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ABSTRACT 

Introduction: Stroke is second most common cause of death and the third most common cause of 

disability worldwide. The burden of stroke is rising quickly in low and middle-income nations, 

many of which are ill-equipped to handle the problem it poses. The objective of the current study 

was to determine the combined effect of Vitamin B (B6, B9, B12) and Potassium supplementation on 

stroke in rat model. Methods:  Vitamin B (B6, B9, B12) and Potassium was bought in supplemented 

form. Rats were divided into five groups, including a control group Go). Complete Blood Count 

(CBC), Liver Function Test, Homocysteine Level and Blood Pressure were analyzed to check 

impact of B vitamins and potassium. The p-value <0.05 was considered significant. Results: 

Vitamin B (B6, B9, B12) and Potassium supplementations significantly decrease the Homocysteine 

level by 55% (19.95 ± 0.08 g/dL) and (21.97 ± 0.06 g/dL) respectively. The systolic and diastolic 

blood pressure significantly de-escalated with the potassium supplementation diastolic (84.96 ± 0.06 

mmHg) and systolic (122.97 ± 0.06 mmHg) in (G4 group).  Conclusion: Our findings suggest that 

Vitamin B (B6, B9, B12) and Potassium supplementation shod improving trend in the CBC, LFT, s 

Homocysteine levels and BP. Further research is warranted to explore the translational potential in 

human subjects. 

 

Keywords: Vitamin B, Complete Blood Count (CBC), Homocysteine Level, Liver Function Tests 

(LFTs), Potassium 
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INTRODUCTION 

Globally, stroke serves as the 2nd cause of morality worldwide and 3rd leading source of debility. Its 

burden is increasing rapidly in low to middle income and socio-economic countries which are 

unable to face its complications. In 2019, there were 95% cases of stroke including 101 million 

ubiquitous cases of stroke, 143 million DALYs due to stroke followed by 6.55 million mortalities 

resulted. Throughout the earlier three periods, worldwide stroke morbidity enlarged by 70%, its 

occurrence augmented by 85%, its death rate increased by 43%, and DALYs by 32%, with a more 

rise in stroke problem in low to middle income countries (LMICSs) in comparison to high income 

countries (HICs) [1]. 

Stroke prevalence is possibly will fluctuate to some extent between revisions because each study 

picks and staffs a trial of members to denote the target on people (e.g. state-run, area, or nation). A 

report represented the data that around 9 million Americans of 20+ age have stroke sign and 

symptoms according to NHANES report 2017–2020. 3.3% prevalence of stroke was estimated 

during this time frame. More males and females have stroke depending upon age is US. According 

to unpublished NHLBI tabulation data (BRFSS1 2021), in the United States, stroke prevalence rate 

was more than 3% in adults, with the highest prevalence rate in Mississippi recorded as 4.9% and 

the lowest in Vermont recorded as 1.9% [2]. 

Annually, ≈795000 people go through a new or recurrent stroke attack. Out of total, approximately 

610000 stroke attacks occur for the first time and 185000 face recurrent attacks. Further, 87% 

counts for ischemic stroke, 10% are intracerebral haemorrhage and 3% are sub-arachnoid 

haemorrhage strokes [3].50 studies in 20 countries from a systemic review reveals that stroke 

incidences are diverging by age in HICs with less favorable trends at younger ages [4]. 

Stroke is a nervous disorder pigeon-holed by obstruction of plasma vessels. Accumulations in the 

brain or blood vessels disturb the blood movement, blocking arteries, initiating blood vessels to 

burst, leads to exploiting. Rupture of the arteries lead to the brain during stroke which results in the 

sudden death of brain cell sowing to a lack of oxygen. Stroke is also a leading cause of depression 

and dementia [5]. It is also described as sudden blood outburst caused due to impaired perfusion 

through the brain blood vessels. In ischemic stroke the blood flow and oxygen levels drop which 

develop stroke called IS, hemorrhagic stroke caused by flow of blood or holey plasma vessels. 

Ischemic blockings subsidize to around 85% of victims with patients having stroke, with the rest 

owed to bleeds in brain. 

The ischemic obstruction develops thrombotic and embolic ambiance in the brain [6]. During 

thrombosis, the blood flow lowers due to thinning of vessels due to blood clotting. The plaques 

ultimately tighten up the vascular compartment and make clots, causing thrombotic stroke. The 

declined blood movement towards the brain area causes an embolism; the blood pressure reduces, 

producing severe anxiety which develops necrosis. Necrosis is by distraction of blood membranes, 

swelling of organelles and extra cellular content leakage into extracellular space and loss of neural 

function [7]. The key actions contributing to stroke levels include infections, level of free radical, 

oxidative stress and level of homocystein[8] . 

The methylation pathway that breaks down homocysteine into methionine by producing methionine 

and folic acid (5-methyl tetrahydrofolate) and vitamin B12 (cobalaamin) as a vital factor. The 

conversion of homocysteine to cystathionine is catalyzed by cystathionine β-synthase and requires a 

cofactor such as vitamin B6. Hence, the total plasma level of homocysteine (tHcy) increases by 

blood meditations of the B vitamins folic acid (B9), cyanocobalamin (B12) and pyridoxine (B6) [9]. 

Tiredness associated with stroke could help from high-dose thiamine B1. Therefore, the writers 

started giving post stroke patients with oral or parenteral high dose of B1. There is a practical 

indication that riboflavin supplementation reduces oxidative damage and cerebral edema having 

stroke [10]. 

By 2020, there will be 2.2 million people living with a disability due to stroke. The increase in 

stroke cases in China depends on the cause of the stroke, uncontrolled diabetes, hypertension and 

hyperlipidemia. The national blood pressure survey launched in China in 2017 showed that 24.7% 

https://jptcp.com/index.php/jptcp/issue/view/79


Combined Effect Of Vitamin B (B6, B9, B12) And Potassium Supplementation On Stroke In Rat Model 

 

Vol.31 No. 6 (2024) JPTCP (2195-2203)  Page | 2197 

of people had high blood pressure; The negative attitude of people with high blood pressure is 

60.1%, and the control rate is 42.5%[11]. 

However, there is lack of knowledge on the combined influence of B6 (Pyridoxine), B9 (Folate), 

and B12 (Cobalamin) with combination of Potassium on the morbidity, and mortality on the stroke. 

Since B6, B9, and B12 are the cofactors of breakdown of the homocysteine and Moreover, 

Potassium will help in lowering the blood pressure their combine application may synergistically 

enhance their potentials against stroke. Therefore, this study will investigate on the rats with 

induced stroke to check the combined effect of B6, B9, B12 and potassium that is novelty of this 

study. 

 

MATERIALS AND METHODS 

The study design used for this research plan described is a Randomized Control Trial (RCT)an it 

included total 50 rat animals which would be divided into five groups, 10 each. Nonprobability 

Purposive Sampling was used. The study was conducted in the Pharmaceutical Department. 

Duration of this study was 6 months after the approval by the research board.The ethical approval 

was granted by the Research and Ethics Committee of University Ref.NO.REC/RCR& 

AHS/23/0808 . 

 

For Data Collection Tools 

The following tools were used for the assessment of rats during the study. 

• Complete Blood Count (CBC) 

• Body Weight 

• Homocysteine Levels 

• Liver Function Tests (LFTs) 

• Blood Pressure (Tail-cuff Method) 

 

For Selection of animal: 

Male albino rats were taken from the animal house of the Riphah Institute of Pharmaceutical 

Sciences, International University, Lahore, Pakistan. 50 rats (4–5 weeks old) weighing 90-120 g 

were selected after a physical exam. 

 

For Housing of rats: 

The animals were housed in boxes with a numbered air system. Rats were initially acclimated to the 

laboratory area and received poultry meal (14 no.) for one week before starting the enriched diet. 

The rats housed in a well-aired room with a 12-hour light-dark cycle at a temperature of 25 ± 2 °C 

and a humidity of 55 ± 3%. Rats were given plenty of water in water bottles 

 

Induction of Stroke in Rats: 

The Animal Ethical Committee approved the tentative procedure as per the Guide for the Care and 

Use of Laboratory Animals prepared by the university. All rat was micro injected endothelin-1 into 

selected brain regions to induce stroke.  10 p moles of endothelin-1 were micro injected, after 

twenty-four hours loss of neurons was causing stroke. All rats were fed standard diet and water at 

the beginning of the trial. At least one week before the start of the treatments, the daily water intake 

of the animals was monitored to determine the water requirements per experimental animal. The test 

groups were divided in to four groups. 

 

Treatment Plan 

Groups Treatment 

G° Normal Diet 

G1 Normal Diet + Stoke Induced 

G2 Normal Diet + Vitamin B6 (1200mg/kg) + Vitamin B9 (200mg/kg) + 

Vitamin B12 (50mg/L) + Stroke Induced 
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G3 Normal Diet + Potassium (10mg/kg BW) + Stroke Induced 

G4 Normal Diet + Vitamin B6 (1200mg/kg BW) + Vitamin B9 (200mg/kg BW) 

+ Vitamin B12 (50mg/L per day) + Potassium (10mg/kg) +Stroke Induced 

 

Statistical Analysis 

Data was tabulated using percentage distribution then analyzed descriptively by mean, median, 

mode and graphically presented using bar chart. Results obtained from different assays were 

statistically analyzed using SPSS Statistics 26 software. Analysis of variance (ANOVA) under a 

completely randomized design was employed for B6, B9, B12 and Potassium while one-way ANOVA 

was used to check the level of significance, (α: 5%) 

 

RESULTS 

This study is conducted with the aim to compare pre-and post-CBC (Complete Blood Count), Liver 

Function Tests (LFTs), Homocysteine and Blood Pressure by giving Vitamin B6, B9 and B12 and 

Potassium supplementation on stroke induced rat model. 50 rats were divided into 5 groups. 

 

DISCUSSION 

The main aim of this study is to explore the potential of biochemical markers such as Complete 

Blood Count (CBC) and Liver Function Test (LFT) and Homocysteine Levels, in the prevention of 

stroke through supplementation with vitamins B6, B9, B12, and potassium. This investigation is 

based on the understanding of the significance of specific macronutrients in stroke prevention, 

which has been supported by multiple studies [12]. Our investigation confirms prior research 

implying that B vitamins, including folic acid, B6, and B12, may have a crucial function in stroke 

prevention. Our findings demonstrate a relationship between elevated homocysteine levels (tHcy) in 

the bloodstream and an increased likelihood of stroke. Furthermore, the experimental outcomes 

exhibit the potential of B vitamin supplementation, particularly B6, B9, and B12, in reducing 

homocysteine levels, thereby potentially mitigating arterial and thrombotic complications linked to 

stroke. 

The hypothesis suggesting B vitamin therapy as a preventive measure against stroke emerged more 

than a decade and a half ago, initially stemming from early case studies and epidemiological 

investigations that reported a link between elevated plasma concentrations of tHcy and incident 

cardiovascular disease [13]. Subsequent laboratory results further highlighted the atherogenic and 

thrombogenic properties of elevated tHcy levels [14] . Randomized controlled trials (RCTs) 

subsequently validated this hypothesis by demonstrating that supplementation with B vitamins 

effectively lowers tHcy levels.Our study findings revealed that administering Vitamin B6 at a dose 

of 1 mg per Kg of body weight, Vitamin B9 at 2 mg per Kg of body weight, and Vitamin B12 at a 

concentration of 50 milligrams per liter per day led to a substantial decrease in homocysteine levels 

by approximately 40%. To achieve an effective reduction in homocysteine levels, it is recommended 

that a daily intake of at least 0.5 milligrams of folic acid be maintained. 

Furthermore, while increasing folic acid intake up to 5 milligrams daily may not significantly 

influence homocysteine levels, Vitamin B12 supplementation within a dosage range of 0.02 

milligrams to 1 milligram per day has been demonstrated to decrease homocysteine levels by 

approximately 40% [15]. Long-term blood pressure management post-stroke is crucial for 

preventing recurrent events, yet poor control persists, highlighting the need for novel approaches. 

Our study also investigates the potential of potassium supplementation alongside B vitamins, 

revealing a significantly lower systolic and diastolic blood pressure. This approach plays a vital role 

in addressing this challenge, offering alternative strategies with potentially improved efficacy and 

tolerability in stroke prevention [16]. 

Elevated AST levels often indicate liver damage but can also reflect muscle injury or be associated 

with conditions affecting other organs. In stroke, AST levels may provide insights into systemic 

inflammation, oxidative stress, or tissue damage beyond the brain. Our study observed higher AST 

levels in one group following supplementation post-stroke [17],[18]. This finding may suggest that 
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the administered supplementation, particularly potassium and B vitamins, could have influenced 

systemic factors beyond the brain, potentially affecting AST levels. Elevated AST levels often 

reflect tissue damage, and in the context of stroke, they may indicate a broader systemic response to 

injury [19],[20]. 

 

CONCLUSION 

The study concluded that could be derived from the analysis of the study that investigated the 

combined impact of supplementation with Vitamin B6, B9, B12, and Potassium on the risk of stroke 

in a rat model. 

The findings lend credence to the study hypothesis that there is a synergistic combination impact of 

supplementation with Vitamin B6, B9, B12, and Potassium on the stroke risk levels. Based on the 

data obtained from the experimental investigation, which most likely revealed a reduction in the 

incidents or severity of stroke with the combined supplementation of these nutrients, this conclusion 

is based on the findings. 

As a result, the evidence rejects the null hypothesis, that identified there is synergistic combination 

impact of supplementation with vitamins B6, B9, B12, and Potassium on stroke. According to the 

findings, cumulative supplementation achieved the intended synergistic impact by avoiding or 

minimizing the effects of stroke in the rat model employed in the research. 

It may be necessary to conduct more studies to investigate the processes responsible for the 

observed synergy and to confirm these findings using various experimental models or experiments 

involving humans. The current study offers encouraging data for the potential efficacy of 

combination supplementation with vitamins B6, B9, B12, and Potassium as a strategy for lowering 

the stroke risks or its effects. 
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Table 1. Effect of Vitamin B (B6, B9, B12) and Potassium Supplementation on Complete Blood 

Count Profile (CBC) 

Serum 

Indices 
Go G1 G2 G3 G4 

Hb 15.0±0.09 12.2±0.91 13.4±0.94 12.9±0.11 13.2±0.067 

Total RBC 5.4±0.09 3.9±0.96 4.4±0.98 4.3±0.90 4.3±0.057 

HCT 45.0±0.82 38.0±0.82 39.9±0.92 41.9±0.74 41.9±0.75 

MCV 84.9±0.83 79.9±0.69 85.9±0.73 85.9±0.10 85.9±0.54 

Platelets 275.0±0.95 199.9±0.77 224.9±0.56 199.9±0.56 219.9±0.58 

WBC 7.46±0.83 4.02±0.87 5.49±0.69 5.01±0.79 5.68±0.10 

Neutrophils 59.9±0.10 49.9±0.75 54.9±0.85 55.0±0.63 55.9±0.64 

Lymphocytes 29.9±0.10 20.0±0.66 25.9±0.99 25.9±0.52 27.9±0.96 

Eosinophils 3.49±0.72 3.35±0.10 2.97±0.78 2.96±0.11 2.00±0.92 

Monocytes 5.98±0.97 2.01±0.57 5.00±0.97 4.98±0.74 2.99±0.63 
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Table 2: Effect of Vitamin B (B6, B9, B12) and Potassium Supplementation on Liver Function 

Tests (LFTs),Homocysteine level & Blood Pressure 

Serum 

Indices 
Go G1 G2 G3 G4 

ALT 30.03±0.56 30.00±0.74 29.98±0.80 35.0±0.57 32.9±0.10 

AST 19.9±0.97 199.9±0.11 120.0±0.64 123.0±0.69 118.9±0.74 

GGT 35.0±0.96 550.0±0.68 149.9±0.60 224.9±0.50 145.0±0.59 

Albumin 3.99±0.80 2.1±0.85 3.48±0.11 3.49±0.61 3.44±0.75 

Total Protein 7.11±0.58 4.97±0.51 5.98±0.62 6.88±0.76 5.98±0.91 

Homocysteine 9.96±0.62 60.0±0.66 19.9±0.83 52.9±0.61 21.9±0.64 

Diastolic 78.9±0.93 99.9±0.57 98.9±0.67 84.9±0.61 87.9±0.70 

Systolic 119.0±0.70 149.9±0.64 135.0±0.78 124.9±0.92 122.9±0.68 

 
Figure 1: Mean  Hemoglobin(Hb) 

 

 
Figure 2: Mean  Alanine Aminotransferase (ALT) 
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Figure 3: Mean of Aspartate Aminotransferase (AST) 

 

 
Figure 4: Mean of Gamma Glutamyl Transferase (GGT) 

 
Figure 5:   Mean of Albumin 
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Figure 6:Mean of Total Protein 

 

 
Figure 7: Mean of Homocysteine 
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