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Abstract: 

Vitamin B12, also known as cobalamin, plays a crucial role in numerous physiological processes within the 

human body, ranging from red blood cell formation to neurological function. This study explores the 

consequences of vitamin B12 deficiency and its positive impact when corrected through supplementation or 

dietary adjustments.The consequences of vitamin B12 deficiency can be severe, affecting both physical and 

mental health. Symptoms may include megaloblastic anemia, fatigue, neurological disorders such as peripheral 

neuropathy, and mood disturbances. Prolonged deficiency can lead to irreversible nerve damage and cognitive 

decline.However, the positive impact of addressing vitamin B12 deficiency is notable. Supplementation or 

dietary modifications can reverse many of these symptoms, restoring energy levels, improving neurological 

function, and enhancing overall well-being. This study reviews current research and case studies illustrating the 

effectiveness of interventions in different populations, highlighting the importance of early detection and 

treatment.Furthermore, the study examines the role of vitamin B12 in preventing certain chronic conditions, such 

as cardiovascular disease and dementia, suggesting potential long-term benefits beyond immediate symptom 

relief. 
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A potent and useful form of the vitamin cyanocobalamin is methylcobalamin. It is necessary to keep one's health 

under check. Many serious health problems can arise from a deficiency of cobalamin in the diet. The most 

common ones include blood shortage, depression, impatience, and psychosis. Chronic deficiency in vitamin B12 

may result in hyperhomocysteinemia, which can lead to cardiovascular issues. Healthcare is essential to our 

daily life in the current world. This also comes with a big responsibility to improve and save thousands of lives 

globally. Despite the significant advancements in health since 1950, several issues still need to be resolved. 36 

million deaths a year are attributed to noncommunicable diseases such as cancer, chronic lung disease, anemia, 

diabetes, and hyperhomocysteinemia, and 17.5 million deaths from cardiovascular disease in 2005. If you don't 

think this is a sensitive and serious enough topic, consider this: with 25% of people worldwide being overweight 

and another 25% undernourished, obesity is a big problem in several regions of the world. If this is still 

insufficient, we should also consider the enormous number of people who survive on less than $1 per day and 

the number of people who pass away too soon from illnesses that could have been prevented as well as health-

related issues like hunger and poverty. For instance, the annual economic expenses of disease are projected to 

be more than $4.6 trillion in high-income countries alone. Needless to say, medicine and its uses are essential 

to life and our continued existence on Earth. When we take into account the number of deaths that occur 

every year from preventable diseases that may be eradicated with better nutrition and public health initiatives, 

these figures may even seem negligible. 

Since it can cause anemia and brain damage, the lack of vital nutrients like folate and vitamin B12, which humans 

cannot make, is considered to be a global health concern. A vitamin B12 shortage is more common in the elderly 

and pregnant. Methylcobalamin, also referred to as methyl B12 or mecobalamin, is a vitamin B12 analogue that 

can be used to treat or prevent diseases caused by a vitamin B12 shortage. It is distinct from cyanocobalamin 

due to the presence of methyl alkyl bonds and cyanide. In a laboratory, methyl iodide is added after 

cyanocobalamin and sodium borohydride are reduced in an alkaline solution. Its core is made of octahedral 

cobalt (III). Methylcobalamin (5 mg, 60 mg vegetarian lozenges) is active in the central nervous system. 

INSUMMATION OF VITAMIN B12 

Water-soluble vitamin B12 also referred to as cobalamin, is present in dairy products, eggs, and red meat. For 

B12 absorption in the terminal ileum, parietal cells in the stomach create a glycoprotein known as intrinsic factor. 

B12 is used as a cofactor for enzymes that are involved in the synthesis of fatty acids, myelin, and DNA once it 

has been absorbed. Thus, a deficiency in B12 may lead to hematologic and neurological issues. The liver stores 

http://www.ijesrr.org/
mailto:editor@ijesrr.org


                  International Journal of Education and Science Research Review 
Volume-11, Issue-3 May-June-2024                                                                            E-ISSN 2348-6457 P-ISSN 2349-1817                                                                                         
               www.ijesrr.org                                                                                                                        Email- editor@ijesrr.org 
 

Copyright@ijesrr.org                                                                                                                                                   Page          167 

extra B12. However, hepatic reserves are depleted, and a deficit occurs when B12 cannot be absorbed for a 

prolonged period (for example, because of nutritional inadequacy, malabsorption, or a lack of intrinsic factors). 

Megaloblastic anemia, in which the red blood cells are immature and larger than normal, is the first symptom 

of the deficiency. DNA, fatty acids, and myelin synthesis are all aided by vitamin B12. Neurologic symptoms 

of a B12 shortage include reflex alterations, tremors, paraesthesia (tingling and numbness in the hands and feet), 

and increasing weakening. 

PATHOPHYSIOLOGY 

In healthy individuals, the salivary glands secrete a protein called R-factor, which interacts with dietary vitamin 

B12. Pancreatic enzymes separate the B12 from the R-factor once the mixture reaches the small intestine, 

allowing it to attach to an intrinsic factor, a glycoprotein made by the gastric parietal cells. B12 absorption may 

then occur as a result of the newly formed complex of vitamin B12 and intrinsic factor attaching to ileum 

receptors. Following consumption, B12 participates in metabolic processes that are critical for neurological and 

hematologic processes. Several deficiencies may appear if B12 cannot be absorbed, regardless of the cause. 

Vitamin B12 is needed as a cofactor for the enzyme methionine synthase, which is used to change homocysteine 

into methionine. The conversion of methyl-THF to THF and the intermediates needed to produce the pyrimidine 

nucleotides present in DNA are byproducts of this process. B12 deficiency prevents homocysteine from being 

converted to methionine, which prevents methyl-THF from being converted to THF. As a result, homocysteine 

levels increase and DNA synthesis is slowed down, leading to megaloblastic anemia due to the inability to 

manufacture pyrimidine bases. The anemia then causes symptoms such as fatigue and pallor, which are common 

in individuals with a B12 deficit. Reduced DNA synthesis has a deleterious effect on polymorphonuclear 

leukocytes (PMNs) and other fast-proliferating cell lines. As a result, B12 deficiency frequently results in 

pernicious anemia, a disorder that manifests as psychosis, hypersensitivity to touch and sound, peripheral 

neuropathy (tingling or numbness in the hands and feet), tinnitus (ear ringing), and megaloblastic anemia. 

Vitamin B12 is also needed as a cofactor for the enzyme methylmalonyl-CoA mutase, which converts 

methylmalonyl-CoA into succinyl-CoA. People who are B12 deficient will have elevated amounts of 

methylmalonic acid (MMA), as it cannot be converted to succinyl-CoA. Increased levels of homocysteine and 

MMA are likely to aggravate myelin breakdown, which is responsible for the neurologic deficits, including 

neuropathy and ataxia, observed in these people. Myelin degradation is the cause of a condition known as 

subacute combined degeneration of the spinal cord (SCDSC). This disease also causes dementia, ataxia, 
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peripheral neuropathy, and loss of proprioception. It affects the dorsal columns, lateral corticospinal tracts, and 

spinocerebellar tracts in the spinal cord. 

MERCIFUL APPLICATION OF METHYLCOBALAMIN 

Human urine excretion of methylcobalamin is approximately one-third that of cyanocobalamin at the same 

dosage, suggesting a possible increase in tissue retention. Taken at a dose of 6 mg daily for 16 weeks, it raises 

sperm count by 37.5%. When given at a dose of 1,500 micrograms per day for four to twenty-eight weeks, 

sperm concentration increases by 38%, and in 50% of cases, sperm motility improves. Methylcobalamin and 

SAMe exposure over time provided protection against glutamate neurotoxicity. The nitrous oxide-mediated 

neurotoxicity caused by sodium nitroprusside is likewise prevented by long-term SAMe treatment. Furthermore, 

it upregulates gene transcription to promote protein synthesis when taken continuously. Methylcobalamin, at 

concentrations more than 100 nm, increases ERK 12 and AKT activity and enhances neurite formation and 

neuronal survival through the methylation cycle. Neurotransmitters, phospholipids, biogenic amines, and their 

metabolites are all increased in concentration by SAMe. SAMe is being investigated as a potential treatment for 

a variety of illnesses, including depression, schizophrenia, and stroke, due to its numerous applications. 

 

Figure number01: Advantages of Methylcobalamin 
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INTERMEDIATES OF ACTION 

It is involved in the production of myelin, a material that covers and shields nerve fibers. Methylcobalamin 

helps to repair the damaged neuron. Improper myelin sheath production brought on by methylcobalamin 

deficiency destroys nerve fibers and results in irreversible nerve damage. An intestinal tract intrinsic factor 

produced in the stomach is necessary for optimum absorption. Individuals deficient in this component show 

deficiencies in vitamin B12, such as pernicious anemia, a slowly progressing, subtle, potentially deadly illness. 

Pernicious anemia means "leading to death." Methylcobalamin is a cofactor for the enzyme methionine 

transferase, which converts the amino acid homocysteine into methionine via the folate cycle. The amino acid 

becomes homocysteine, a metabolite that is needed for the formation of creatine when two metabolites are 

changed. This converts homocysteine into methionine, a building block for the production of creatine, via the 

folate cycle. One of the precursors of creatine production, methionine (which is why we should give our bodies 

enough of vitamin B12) can be produced by the enzyme when methylcobalamin is present[37]. To ascertain 

whether vitamin B12 is necessary for the methionine-transferase enzyme to convert homocysteine into 

methionine or if the conversion can occur in another way, it is composed of the amino acid methionine, which 

is a crucial metabolite in the urea cycle? Because it enables the body to transform homocysteine into 

methionine—one of the building blocks for creatine synthesis—the folate cycle is essential. 

DOSE AND PHARMACOKINETICS 

It is possible to provide methylcobalamin orally, intravenously, or parenterally. In the distal ileum, 

methylcobalamin combines with an intrinsic factor to produce a molecule. Its half-life is six days. The 

absorption is mediated by a highly specific receptor-based transport mechanism. It spreads to every cell in the 

body when it binds to the B-globulin transport protein Transcobalamin II. After that, the liver stores 300–500 

micrograms of it. It is expelled with bile. Methylcobalamin nasal spray has a bioavailability of 9%. A daily dose 

of 500 mcg of methylcobalamin is recommended to alleviate stress. In cases of acute neuropathy, a daily dosage 

of 1500 mcg may be administered without risk. One milligram per day is required for age-related brain 

degeneration. You can take methylcobalamin in the same dosage range as pyridoxine and folic acid. The 

intestinal requirement for vitamin B12 can be balanced with a daily intake of 100 mg; this is only an issue for 

strict vegetarians. For basic nerve support, each individual needs at least 3 mg of this drug every day. The 

medicine is refrigerated at or below 41°F (5°C) to keep it dry. Methylenecobalamin is also injected deeply into 

the muscles. 
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VITAMIN B12 TRANSPORT MECHANISMS IN INDIVIDUALS 

Vitamin B12 is beneficial to the metabolism. The body uses and produces energy through its metabolic 

processes, which also include breathing, circulation, digestion, absorption, excretion, and temperature 

regulation. Humans have an intricate system in place in their digestive systems for absorbing vitamin B from 

food. The first step in the release of vitamin B12 from food protein occurs in the stomach, where it is bound by 

the protein haptocorrin. Following the breakdown of the haptocorrin-vitamin B12 complex by pancreatic 

proteases in the duodenum, the freed vitamin B12 binds to intrinsic factor (IF, gastric vitamin B12-binding 

protein) in the proximal ileum. The IF-vitamin B12 combination may enter the mucosal cells of the distal ileum 

by receptor-mediated endocytosis. The bioavailability of dietary vitamin B12 is greatly impacted by this 

gastrointestinal absorption. According to recent studies, vitamin B12 may reduce the chance of certain chronic 

illnesses as well as birth abnormalities. 

The treatment of PA varies from country to country and from area to area. Resupplying B12 is expected to stop 

anemia-related symptoms, stop the neurological decline, restore neurological function in cases where 

neurological issues are not advanced, and cause a complete and long-lasting remission of all symptoms, even 

though there is currently no known permanent treatment for PA. There are various ways to restock B12. There 

appears to be disagreement among natural health care providers over the best ways to deliver vitamin B12 

therapy to patients with pernicious anemia: orally, intramuscularly, through a buccal patch, or in any other 

manner. Since most scientific research seems to be inconclusive and unable to determine whether treatment is 

helpful, it is challenging to investigate supplements.  

Conclusion  

An active form of vitamin B12 that helps make methionine and S-adenosylmethionine is methylcobalamin. 

Additionally, it improves proper neuron function, which reduces the signs and symptoms of neuropathic 

syndromes, dementia, Parkinsonism, and Alzheimer's disease. Vegetarians are the group most commonly found 

to be deficient in vitamin B12 globally. The body's ability to make healthy nerve and blood cells is supported by 

methylcobalamin. B12 is the best treatment and dietary supplement for people who are deficient in it or who are 

unable to absorb it. Both plasma/serum homocysteine levels and neuropathic symptoms are reduced by 

methylcobalamin monotherapy. Combination therapy with extra vitamin B complexes appears to be more 

effective. Thus, methylcobalamin may be viewed as one of the most promising dietary supplements and 

medications, offering a variety of potential benefits. 
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