
Pro-Oxidant Effects of High-Dose Vitamin C
High-dose intravenous vitamin C acts through several key mechanisms to selectively target cancer cells while sparing 
healthy tissue:

H¢O¢ Generation
When infused at high 
concentrations, vitamin C generates 
hydrogen peroxide (H¢O¢) in the 
extracellular space. This process only 
occurs at concentrations achievable 
through IV administration.

Selective Targeting
Cancer cells, with their 
compromised antioxidant defenses, 
are more vulnerable to H¢O¢-induced 
oxidative stress compared to healthy 
cells that maintain robust protective 
mechanisms.

Oxidative Damage
The elevated reactive oxygen 
species (ROS) overwhelm cancer 
cells' defenses, triggering 
programmed cell death while leaving 
healthy cells unharmed due to their 
adequate antioxidant capacity.



Collagen Production and Tissue Support
Vitamin C is an essential cofactor for enzymes involved in collagen synthesis, a process vital for maintaining the 
integrity of connective tissues. While this effect isn't directly cytotoxic to cancer cells, it contributes to a healthier 
extracellular matrix, potentially limiting metastasis and supporting normal tissue repair.

Collagen, a major structural protein in the body, plays a critical role in wound healing and tissue regeneration. By 
enhancing collagen production, high-dose vitamin C may help strengthen the extracellular matrix, which can act as a 
barrier against cancer cell invasion and spread.

A robust extracellular matrix provides physical support to tissues and organs, promoting their proper function and 
resilience. In the context of cancer therapy, this can help prevent tumor cells from disseminating and establishing 
secondary tumors in distant sites.

Although the effects on collagen production are not directly targeting cancer cells, it is a necessary component for 
normal tissue repair. This is an important consideration in overall cancer treatment.



Epigenetic Modulation and Immune Support

Epigenetic Mechanisms

Influences epigenetic enzymes (TET enzymes) to 
modulate gene expression in normal and cancer cells

Regulates DNA demethylation, potentially reversing 
abnormal epigenetic modifications

Affects cellular processes including differentiation, 
proliferation, and apoptosis

Immune System Enhancement

Supports optimal immune cell function and 
surveillance against cancer cells

Enhances activity of T cells, B cells, and natural killer 
(NK) cells

Improves immune cells' ability to recognize and 
eliminate cancer cells

By modulating gene expression and bolstering immune function, vitamin C may contribute to a more comprehensive 
approach to cancer therapy, targeting multiple aspects of cancer biology.



Pharmacokinetics: IV vs. Oral Vitamin C

1Oral Vitamin C Administration
Limited by gastrointestinal absorption, blood 

levels plateau around 200 µM. Acts primarily as 
an antioxidant, providing general health 

benefits and immune support.
2 IV Vitamin C Administration

Bypasses absorption limitations, achieving 
plasma levels >1,000 µM. This dramatically 
higher concentration is key for therapeutic 
effects.3Concentration-Dependent Effects

At lower concentrations (oral), acts as 
antioxidant and protects cells. At higher 

concentrations (IV), exhibits pro-oxidant 
effects targeting cancer cells. 4 Therapeutic Outcome

IV administration is necessary to achieve the 
high plasma concentrations required for pro-
oxidant-mediated cancer cell death, making it 
the preferred route for cancer therapy.



Hydrogen Peroxide Production
One of the primary mechanisms by which high-dose vitamin C exerts its anti-cancer effects is through the production 
of hydrogen peroxide (H¢O¢) in the extracellular space surrounding cancer cells. This localized production of H¢O¢ can 
create a cytotoxic environment that selectively targets cancer cells while sparing normal cells.

Cancer cells often have reduced levels of catalase and other antioxidant enzymes, making them more vulnerable to 
the damaging effects of H¢O¢. The elevated oxidative stress induced by H¢O¢ can overwhelm cancer cells' defenses, 
leading to DNA damage, mitochondrial dysfunction, and ultimately, cell death.

Normal cells, on the other hand, possess sufficient antioxidant capacity to neutralize H¢O¢ and protect themselves 
from oxidative damage. This differential sensitivity to H¢O¢ is a crucial factor in the selective cytotoxicity of high-dose 
vitamin C.

Understanding the role of hydrogen peroxide production in high-dose vitamin C therapy is essential for optimizing 
treatment strategies and identifying patients who are most likely to benefit from this approach.



Cellular Redox Imbalance and Apoptosis

Redox Imbalance
High-dose vitamin C disrupts cancer 
cell redox balance, creating excess 
reactive oxygen species (ROS) while 
depleting antioxidant defenses. This 
creates a highly oxidative 
environment within the cancer cell.

Cellular Damage
The elevated ROS levels damage 
critical cellular components, 
including DNA, proteins, and lipids, 
severely disrupting normal cellular 
function.

Apoptosis Activation
This oxidative stress triggers 
apoptosis (programmed cell death) 
in cancer cells, effectively reducing 
tumor growth and preventing 
metastasis while sparing healthy 
tissues.


