
Intravenous Nutrient Therapy: Ingredients and Associated Benefits

Why IV Therapy?

Nutritional deficiencies caused by medical illnesses with malabsorption or other social factors
can disrupt the proper functioning of the human body and manifest in a variety of clinical
conditions such as asthma, acute migraine, fatigue, cardiovascular disease, musculoskeletal pain
syndromes, and depression. While one of the most common avenues of nutritional
supplementation is through oral means, higher serum concentrations of nutrients can be achieved
through intravenous (IV) administration as opposed to oral supplementation or even
intramuscular (IM) injections1. The high serum concentrations of nutrients achievable only
through IV therapy have been shown to exhibit direct pharmacological effects and correct
intracellular nutrient deficiencies. When used appropriately under physician-guidance, the
intravenous administration of nutrients is an effective and better-tolerated means of resolving
nutrient imbalance as opposed to many other conventional therapies2.

IV Ingredients

B Complex: B1, B2, B3, B5, B6

Vitamin B Complex is a mixture of thiamine (vitamin B1), riboflavin (vitamin B2), niacin
(vitamin B3), pantothenic acid (vitamin B5), and pyridoxine (vitamin B6). Various B vitamins
serve critical functions in key metabolic processes and contribute to the recycling of cellular
toxins such as the amino acid, homocysteine3. As the most metabolically active organ in the
human body, the concentration of certain B vitamins in the brain can be up to fifty times that of
plasma, alluding to the importance of these compounds in brain function4. Collectively,
maintaining a healthy level of vitamin B complex supports energy production and proper brain
function, while vitamin B deficiencies may manifest in the form of skin rashes, fatigue, anemia,
migraines, or depressive symptoms5.

Biotin (Vitamin B7)

Biotin, also known as vitamin B7, is perhaps most well-known in the management and treatment
of hair loss. As one of the eight B-vitamins that serve as coenzymes in many metabolic
processes, biotin also functions across numerous aspects of brain function, including energy
production, nucleic acid synthesis, and neurotransmitter synthesis6. High doses of biotin in
particular have been shown in studies to have a stabilizing effect on neurodegenerative diseases
such as multiple sclerosis or Alzheimer’s disease. In addition, biotin’s ability to boost the
production of cyclic guanosine monophosphate (cGMP), a secondary messenger, indirectly
promotes neuronal plasticity and opposes neuron apoptosis7. Since brain aging is associated with



a decline in cGMP levels, the use of biotin supplements as a preventative agent may have
particular merit8.

Cobalamin B12

Vitamin B12, or cobalamin, is a cofactor associated with two enzymes involved in the conversion
of cellular metabolites and the catabolism of fatty acids and amino acids. Some of the
downstream metabolites in these pathways include substrates used in DNA, RNA, protein, and
lipid production. As such, vitamin B12 plays a critical role in the development, myelination, and
function of the central nervous system9. Due to its role in metabolism, cobalamin has also been
suggested to be an energy enhancer and athletic performance booster10. It has been found that
vitamin B12 deficiencies are associated with cognitive impairments and affect particularly the
elderly and vegetarian or vegan populations who consume limited or no animal products
containing natural cobalamin11. Other effects of vitamin B12 deficiency include anemia, low
blood cell counts, fatigue, and neurological symptoms including numbness and tingling in the
extremities; fortunately, vitamin B12 supplements can considerably eliminate risk of cobalamin
deficiency12.

Vitamin C

Vitamin C is a powerful antioxidant and is required for the biosynthesis of compounds such as
collagen, L-carnitine, and certain neurotransmitters. The antioxidant properties of Vitamin C
have been studied in the context of preventing the onset and progression of degenerative diseases
that are caused in part by oxidative damage, such as certain cancers and cardiovascular disease.
Of its many benefits, the most commonly known functions of vitamin C are associated with its
role in immunity. Of note, the antiviral effect of vitamin C has been shown to occur only at high
serum concentrations achievable with intravenous administration13. There is evidence to suggest
that regular prophylactic supplementation of vitamin C shortens the duration and lessens the
severity of common colds in the general population, likely due to its antihistamine effects14.

Magnesium

Magnesium is an abundant mineral in the body that serves as a cofactor in hundreds of enzymatic
processes associated with mitochondrial energy production, protein synthesis, muscle and nerve
function, blood glucose control, and blood pressure regulation15. Studies have shown that serum
magnesium has an inverse correlation with high sensitive C-reactive protein, which is a marker
of inflammation16. While magnesium is present in many foods, data from the 2013-2016
National Health and Nutrition Examination Survey (NHANES) shows that 48% of Americans
ingest less magnesium than is estimated to be necessary17. In addition, because magnesium
promotes the relaxation of vascular and bronchial smooth muscle, intravenous supplementation



of magnesium can serve as effective treatments for angina, asthma, acute migraines, and chronic
pain if used under the direct supervision of a healthcare provider1, 18, 19.

Selenium

The nutrient selenium is incorporated into selenoproteins in the human body that have a wide
range of effects from antioxidant and anti-inflammatory effects to thyroid hormone production.
Because brain oxidative stress is a cause of cognitive impairment, the antioxidant properties of
selenium can protect against decline in brain function. Observational studies in the past
conducted by Akbaraly et al. have shown that selenium availability in the plasma decreases with
time, and that the extent of plasma selenium depletion is associated with a higher probability of
neuropsychological function decline20. The antioxidant properties of selenoproteins also
contribute to the prevention of inflammation and platelet aggregation, thus limiting the risk and
severity of cardiovascular disease. Supplements of selenite may be employed to protect brain
health and reduce inflammation in the human body.

Zinc

According to the World Health Organization, zinc is classified as an essential element and is the
second most abundant transition metal in the human body. It is a critical component of many
enzymatic processes that play an important role in immune function, wound healing, cellular
metabolism, a proper sense of taste and smell, growth and development21. The antioxidant
properties of zinc may also offer protection against signs of accelerated aging22. It has been
suggested that zinc can reduce the severity and duration of cold symptoms by directly inhibiting
viral binding to the nasal mucosa and suppressing inflammation23. Because the body has no
specialized form of zinc storage, regular intake or corrective supplementation of zinc can be
important to prevent adverse alterations in immunity; even mild zinc deficiencies can result in
suppressed immune function in the form of reduced lymphocyte proliferation24.

Taurine

Taurine is an abundant amino acid that is found in high concentrations in most cells of the human
body, with particularly high levels in excitable tissues. The benefits of taurine have been studied
in experiments focusing on skeletal muscle, the central nervous system (CNS), and
cardiovascular systems. These effects can largely be attributed to the anti-inflammatory
properties of taurine that contribute to its ability to diminish muscular damage from intense
exercise and prevent diseases of the circulatory system25. Taurine has also been shown to play an
important role in neuronal development in the cerebral cortex and protects against
neurodegenerative abnormalities such as Alzheimer’s and Parkinson’s disease26. Thus, taurine



therapy may be used as a supplement for those hoping to improve athletic capacity, enhance
cardiovascular health and protect brain function.

Glycine

Glycine is known as one of the most simple yet important amino acids in animals, comprising
11.5% of the total amino acid content in the human body27. It serves as a precursor for many
important metabolites such as creatine, glutathione, purines, and porphyrins. In the central
nervous system, glycine serves as an important neurotransmitter and influences peripheral and
nervous tissues to control the intake of food, behavior, and body homeostasis28. When
supplemented at proper dosages, glycine is known to successfully decrease several metabolic
disorders in individuals struggling with cardiovascular health, various inflammatory conditions,
cancers, diabetes, and obesity. Glycine has also been suggested to enhance quality of sleep and
neurological functions due to its role in the central nervous system27.

Glutamine

Glutamine is a conditionally essential amino acid widely used in sports nutrition. As the most
abundant and versatile amino acid in the body, glutamine serves as an important metabolic fuel
and protein synthesis precursor that has been suggested to enhance athletic performance29, 30. In
addition to its ability to delay fatigue, glutamine has been studied extensively for its role in the
immune system. In disease states, the rate of glutamine consumption by immune cells is similar
or greater than even that of glucose. Studies have shown that glutamine is an essential nutrient
for lymphocyte proliferation and cytokine production, macrophage phagocytic and secretory
activities, and pathogen recognition29. Because glutamine deprivation can severely impair
immune function, glutamine supplementation is suggested as part of protocols to boost
immunity.

MIC (Methionine Inositol Choline)

Methionine, inositol, and choline (MIC) belong to a group of compounds called lipotropics that
help lower cholesterol levels and prevent fat build-up in the liver. Methionine is a
sulfur-containing amino acid that serves as a precursor for many cellular reactions and plays an
important role in lipid metabolism and immune function31. Inositol, a carbocyclic sugar, is a
vitamin-like substance that lowers blood-glucose levels and contributes to lipid metabolism.
When accompanied by a low-calorie diet, inositol supplementation has been shown to effectively
accelerate weight loss and increase lean mass in normal human subjects32. Lastly, choline is an
essential nutrient that breaks down fat as an energy source. In studies performed on athletes,
choline was shown to rapidly reduce body mass without any adverse side effects or loss of static



strength33. In combination with lifestyle changes and a balanced diet, lipotropic supplementation
may facilitate the reduction of stored fat and enhance energy levels.

Glutathione (GSH)

Glutathione is a tripeptide of cysteine, glycine, and glutamine that serves as an important
antioxidant and anti-inflammatory compound. It has been shown that antioxidants inhibit the
transcription of several inflammatory genes; thus, the antioxidant properties of glutathione can
inhibit exaggerated inflammatory responses associated with diseases such as asthma, cystic
fibrosis, influenza or acute respiratory distress syndrome. The role of glutathione is also directly
indicated for some functions of the immune system including lymphocyte proliferation and
neutrophil-mediated phagocytosis34. Along with its roles in immunity and inflammation,
glutathione has also been suggested to carry anti-aging effects and improve skin properties35,36.

L-Carnitine

L-carnitine is a compound that facilitates the transport of fatty acid-derived acetyl groups from
the cytosol to the mitochondria for metabolism and cellular energy production. Studies have
shown that carnitine supplementation may improve performance in athletes by speeding up
recovery from exercise stress and increasing maximal oxygen consumption37. L-carnitine is also
thought to have neuroprotective properties. In recent studies, long-term treatment with l-carnitine
supplementation resulted in reduced attention deficits in patients with Alzheimer’s disease,
indicating that l-carnitine may serve as a beneficial therapeutic option for individuals hoping to
protect against neurodegeneration38.

Toradol

Toradol is the common name of a non-steroidal anti-inflammatory drug called ketorolac
tromethamine that offers powerful pain relief. It is often used in various clinical conditions such
as headaches, menstrual disorders, postoperative pain, spinal and soft tissue pain, and arthritis.
Toradol functions by blocking cyclooxygenase (COX) enzymes that are needed to produce
prostaglandin39.
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