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INTRODUCTION 

Chemotherapy and radiation therapy have increased 5-

year survival after the diagnosis of majority of cancer. 

The increase in 5-year survival rate varies depending 

upon the type of tumor (from NIH, Division of Cancer 

Control and Population Sciences, 2023). Despite these 

treatments cancer death continues to increase. In 2010, 

569,000, in 2020, 602,000 and in 2024, approximately 

611,720 people died from this disease. Furthermore, the 

adverse side-effects of chemotherapy and radiation 

therapy during and after treatment remains a major 

concern of oncologists. Damage to the normal tissues 

during chemotherapy and radiation therapy include loss 

of hairs, depressed immune response, loss of appetites, 

fatigues, and nausea. The late adverse effects of cancer 

treatment include recurrence of primary tumor and 

appearance of second primary cancers. In addition, 

damage to the brain, bone, endocrine system, eyes, 

hearing, heart, lung, joints, and mouth, if these organs 

are involved in the treatment area with chemotherapy 

and/or radiation therapy.
[1,2]

 To improve radiation 

treatment, in 2014, a new technology referred to as 

FLASH radiation therapy which delivers radiation dose 

to tumor at a dose rate of 40 Gy/sec compared to dose 

rate of 0.01 Gy/sec of conventional radiation therapy 

CONV-RT) was developed. This therapy protected 

normal tissue against acute radiation injury, but the 

tumor repones rate was like CONV-RT.
[3]

 Therefore, 
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ABSTRACT 

Chemo/radiation therapy have increased 5-year survival rate in most cancers; however, acute and late adverse side-

effects of treatment remain. Therefore, a new approach to reduce toxicity and improve survival rate is needed. In 

2014, FLASH radiation therapy which delivers radiation dose to tumor at a dose rate of 40 Gy/sec compared to 

dose rate of 0.01 Gy/sec of conventional radiation therapy protected normal tissue against acute injury, while the 

tumor response rate was like conventional radiation therapy. Therefore, another new approach is needed. Individual 

antioxidants such as vitamin C and vitamin E succinate at high doses inhibit the growth of cancer cells and enhance 

the effects of chemotherapeutic agents and x-irradiation on cancer cells, while protecting or no significant effects 

on normal cells in culture. While searching for mechanisms of high dose antioxidants, it was found that cancer cells 

require glucose and glutamine for their survival. This led us to propose that high doses of antioxidants kill cancer 

cells by inhibiting the uptake and metabolism of these nutrients. Some antioxidants prevent uptake of glucose, 

while others prevent the uptake of glutamine by cancer cells. Therefore, we developed of a formulation of high 

doses of multiple antioxidants which may kill tumor cells by inhibiting the uptake of glucose and glutamine and 

enhance the effectiveness of chemo/radiation therapy while reducing their toxicity Since Intestinal dysbiosis 

participates in the development and progression of cancer and reduces the effectiveness of current therapies, we 

propose that combining probiotics and prebiotics with high doses of multiple antioxidants before, during, and after 

treatment may markedly enhance survival rate of patients more than produced by current therapies, while reducing 

their side-effects. 
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another novel approach which can enhance the survival 

rate of both FLASH-RT and CONV-RT and reduce their 

toxicity is needed. 

 

This review proposes a novel approach which includes 

supplementation with high doses of multiple antioxidants 

in combination with probiotics and prebiotics before, 

during, and after exposure to FLASH-RT or CONV-RT 

may further enhance 5-year survival rate of all cancer 

types and reduce the acute and late adverse effects of 

these therapies. Application of high doses of would be 

equally effective against chemotherapy.  

 

Supplementation With High Doses of Antioxidants 

Inhibit the Growth of Cancer Without Affecting 

Normal Cells 

Doses of individual antioxidant or multiple antioxidants 

which kill cancer cells but not normal cells in culture or 

in vivo would be considered high dose. On the other 

hand, doses of individual antioxidant or multiple 

antioxidants which do not kill cancer cells and normal 

cells in culture or in vivo would be considered low dose. 

 

Mechanism of action differs between low and high 

dose antioxidant: Low doses of antioxidant protect 

normal and cancer cells from free radical damage, while 

high doses of multiple antioxidants kill cancer cells by 

blocking the uptake and metabasin of glucose and 

glutamine without affecting normal cells. 

 

Experimental Studies with High Doses of Individual 

Antioxidants on Cancer and Normal Cells in Culture 

Effects of high doses of vitamin C: In1976, Dr. Linus 

Pauling and his colleague were first to demonstrate that 

high doses of vitamin C alone inhibited the growth of 

cancer cells in humans.
[4,5]

 This observation created a lot 

of controversy among oncologists. The above 

observation could not be confirmed in another clinical 

study on human.
[6]

 We decided to test Dr. Pauling 

observation on murine neuroblastoma (NB) cells in 

culture and found that high doses of vitamin C as sodium 

ascorbate killed NB cells in culture, however, the growth 

of murine fibroblasts was minimally affected. In 

addition, we showed that vitamin C at high doses 

enhances the growth-inhibitory effects of x-irradiation 

and chemotherapeutic agents on neuroblastoma cells in 

culture without significantly affecting normal fibroblasts. 

Vitamin C at high doses also inhibited the growth of 

human tumorigenic parotid acinar cells in culture but had 

no effect on the growth of non-tumorigenic parotid 

acinar cells.
[7]

  

 

High doses of vitamin E succinate: In 1982, we 

discovered that d-alpha-tocopheryl succinate (vitamin E 

succinate) at high doses induced differentiation and 

growth inhibition in murine melanoma cells in culture.
[8]

 

Vitamin E succinate at a high dose reduced the 

expression of oncogenes c-myc and H-ras in melanoma 

cells in culture.
[9]

 Several studies using other cancer cell 

lines in culture and in animal models of cancer 

confirmed this observation.
[10-13] 

A recent review has 

further documented the role of vitamin E succinate in 

inhibiting the growth of tumor cells.
[14]

 However, no 

such studies on human cancer have been performed. 

 

High doses of beta-carotene or retinol: Treatment with 

high doses of beta-carotene or retinol induced 

differentiation in murine neuroblastoma cells and B-16 

murine melanoma cells in culture, respectively, and 

inhibited their growth.
[15]

 

 

High doses of quercetin: Overexpression of 

cyclooxygenase (COX-2) plays a significant role in the 

development and progression of cancer. Treatment with 

high doses of quercetin increased apoptosis and inhibited 

the growth of human colon cancer cells (HT29 cells) 

over-expressing Cox-2 enzyme without significant effect 

on the growth of normal epithelial cell line (IEC-6).
[16] 

 

 

High doses of resveratrol: Treatment with high doses of 

resveratrol reduced the growth of human leiomyoma 

cells in culture and in rat-derived uterine leiomyoma 

transplanted in athymic mice.
[17]

 

 

High doses of coenzyme Q10: Daily supplementation of 

coenzyme Q10 at a high dose of 390 mg or more daily 

may increase the survival time of breast cancer patients 

receiving standard cancer therapy.
[18-20] 

On the other 

hand, another clinical study on breast cancer revealed 

that administration of 300 mg coenzyme Q10 did not 

improve fatigue or the quality of life during treatment.
[21] 

 

 

High doses of curcumin: Treatment with high doses of 

curcumin reduced the growth and caused apoptosis in 

various cancer cells in culture including gastric 

carcinoma and colon cancer cells.
[22-25]

  

 

High doses of antioxidant mixture: Treatment with a 

mixture of antioxidants containing high doses of ascorbic 

acid, quercetin, green tea extract, lysine, and proline 

inhibited the growth of human ovarian cells in culture 

and in athymic mice.
[26]

 The elimination of quercetin 

from this mixture did not affect the potency of this 

mixture in inhibiting the growth of human 

retinoblastoma cells in culture and in athymic mice
[27]

, 

human leukemic cell line (U-93,) and head and neck 

squamous cell carcinoma cell line (FaDu) in culture and 

in athymic mice.
[28]

 Treatment with another antioxidant 

mixture containing high doses of  quercetin, curcumin, 

resveratrol, green tea extract, and cruciferex also reduced 

the growth of human head and neck squamous cell 

carcinoma in culture (OHSU-974 cell line) and in 

athymic mice as well as in fibrosarcoma (HT-180 cell 

line) and melanoma (A2058 cell line).
[29]

 A mixture of 

antioxidants containing vitamin C, vitamin E, and beta-

carotene enhanced the cytotoxic effects of combined 

treatment with paclitaxel and carboplatin on human lung 

squamous cell carcinoma cell line H520.
[30] 

Another 

mixture of antioxidants containing vitamin C, retinoic 

acid, polar carotenoids, and d-alpha-tocopheryl succinate 
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even at non-growth-inhibitory dose reduced the growth 

of human melanoma cells in culture by about 50%. This 

suggests that antioxidants in the mixture interact with 

each other to reduce the growth of cancer cells. In 

addition, increasing the dose of vitamin C in the same 

mixture dramatically reduced the growth of melanoma 

cells in culture.
[31]

 This suggests that high doses of all 

four antioxidants in combination might have produced 

more dramatic inhibition of growth of these cells. The 

same antioxidant mixture reduced the growth of 

tumorigenic parotid acinar cells (2HP1G) without 

significantly affecting that of growth of non-tumorigenic 

parotid acinar cells (2HPC8) in culture.
[7]

 These studies 

suggest that high doses of antioxidants kill cancer cells 

but not normal cells.
[32-34]

 

 

Do Cancer Cells Require Specific Nutrients for Their 

Survival and Growth? 

While searching for the mechanisms of action of high 

doses of antioxidants on tumor cells, the question arose 

whether cancer cells require specific nutrients for their 

survival and growth and whether high doses of 

antioxidants block uptake and metabolism of these 

nutrients only in cancer cells. Search of published studies 

revealed that all cancer cells require glucose and 

glutamine metabolism for their survival and growth. 

Glucose is needed to produce energy, while glutamine is 

essential for making vital molecules such as protein and 

nucleic acid. 

 

Requirements of glucose: All cancer cells require 

excessive amounts of glucose, because they utilize an 

inefficient energy-producing system, glycolysis, which 

converts one molecule of glucose to 2 molecules of ATP 

(adenosine triphosphate), whereas normal cells use 

oxidative phosphorylation pathways which generate 36 

ATP from one molecule of glucose. Cancer cells exhibit 

increased expression of glucose transporter-1 (GLUT-1) 

and glucose transporter-3 (GLUT-3) that enhance the 

uptake of glucose causing accumulation of glucose in the 

cells.  Excess glucose in cancer cells is oxidized to 

produce extensive amounts free radicals which are 

required for the proliferation and metastasis of cancer 

cells.
[35]

 In addition, increased accumulation of glucose 

leads to more production of lactic acid making cellular 

environment acidic which favors growth of cancer 

cells.
[36]

 Inhibitors of glucose transporters GLUT-1 and 

GLUT-3 increase the death of cancer cell by inhibiting 

the uptake of glucose.
[37] 

 

 

Requirement of glutamine: All cancer cells  require 

glutamine uptake and metabolism for their survival and 

growth
[38]

, because it provides source of energy, and 

nitrogen for protein and nucleic acid synthesis that are 

essential for their survival and growth.
[39]

 Therefore, 

preventing the uptake of glutamine may cause death of 

cancer cells. It has been demonstrated that reducing the 

availability of glutamine promotes radiosensitivity of 

prostate cancer.
[40]

 It has been shown that inhibition of 

glutamine metabolism increases the sensitivity of Kras 

positive pancreatic ductal adenocarcinoma to radiation 

therapy
[41]

 These studies indicate that the inhibition of 

uptake or metabolism of glutamine can cause death of 

tumor cells. 

 

Based on the above studies, we suggested that the 

mechanism of action of high doses of antioxidants may 

involve inhibition of the uptake and metabolism of 

glucose and glutamine. This may account for the 

selective death of cancer cells following administration 

of a mixture of high doses of antioxidants. A literature 

search concerning this suggestion was confirmed this 

idea. Some examples are given:  

 

High Doses of Individual Antioxidants Kill Cancer 

Cells by Inhibiting Glucose Uptake and Metabolism  

Vitamin C: Treatment with high dose of vitamin C 

inhibited glycolysis creating energy crisis causing death 

of several types of cancer cells. These include human 

colorectal cancer (CRC cell line) carrying Kras mutation 

or Braf mutation that makes them resistance to standard 

therapies
[42]

, non-small cell lung cancer cells
[43]

, and 

colon cancer.
[44]

  

 

Alpha-lipoic acid: Treatment with alpha-lipoic acid at 

high doses reduced glucose uptake and reduced the 

growth of neuroblastoma cells and breast cancer cells 

(SKBr3 cell line) in culture and also on transplanted 

tumor in a thymic mouse.
[45] 

 

Quercetin and Epigallocatechin Gallate (EGCG): 

Treatment with quercetin blocked the uptake of glucose 

leading to inhibition of glycolysis causing growth 

inhibition of tumor cells in culture. This also reduced 

growth and metastasis in animal model by decreasing the 

levels of its marker matrix metalloproteinase 2 (MMP-2), 

MMP-9, and vascular endothelial growth factor (VEGF). 

Quercetin also inhibited tumor growth and metastasis by 

inhibiting glycolysis in vivo.
[46]

 Both quercetin and 

EGCG inhibited the uptake of glucose and reduced the 

growth of estrogen receptor (ER)-positive cell line 

(MCF7) and ER-negative cell line (MDA-MB-231) 

breast cancer cells in culture.
[47] 

 

 

Resveratrol: Treatment with resveratrol-loaded 

polymeric nanoparticles reduced glucose metabolism and 

inhibited the growth of colon cancer cells in culture 

(CT26 cell line) and in CT26 transplanted mice.
[48]

 

Resveratrol induced apoptosis in ovarian cancer cells in 

culture by inhibiting the uptake of glucose
[49]

 Treatment 

with resveratrol reduced glucose uptake and glycolysis in 

breast cancer cells in culture and reduced the growth of 

tumor in mice carrying Lewis Lung carcinoma, HT-

colon cancer, and breast cancer cells (T47D).
[50]

  

 

Curcumin: Treatment with curcumin at high doses 

inhibited glucose uptake in variety of cancer cells and 

reduced their growth.
[51]

 It also prevented  glucose-

induced chemoresistance by blocking the uptake of 

glucose in hepatic carcinoma cells.
[52]

 



Prasad.                                                                                            World Journal of Pharmaceutical and Life Sciences  

 

 

 

 

 

www.wjpls.org         │        Vol 12, Issue 4, 2026.         │          ISO 9001:2015 Certified Journal         │ 

 

 

 

 

 

214 

High Doses of Individual Antioxidants Kill Cancer 

Cells by Inhibiting Glutamine Uptake and 

Metabolism 

Resveratrol: Treatment with resveratrol enhanced 

cisplatin-induced apoptosis in hepatoma cells in culture 

by inhibiting glutamine metabolism.
[53]

 

 

Curcumin: Curcumin treatment in combination with 

cisplatin suppressed proliferation of colon cancer cells in 

a synergistic manner. In addition, curcumin treatment 

overcame cisplatin resistance in colon cancer cells by 

inhibiting the uptake of glutamine.
[54]

 

 

Vitamin D3: Treatment with vitamin D3 at a high dose 

inhibited glutamine uptake and reduced the growth of H-

ras transformed human breast epithelial cells. This effect 

of vitamin D3 was mediated by reducing the level of a 

major glutamine transporter protein (SLC1A5). Vitamin 

D3 treatment inhibited glutamine uptake and reduced the 

growth of human breast cancer in culture.
[55]

 

 

Causes of Cancer Cells to Develop Resistant to 

Therapies and Proposed Suggestion to Overcome 

Them 
A nuclear transcriptional factor, Nrf2 is constitutively 

expressed in cancer cells.
[56]

 Activation of Nrf2 increases 

the level of antioxidant enzymes, which protect cancer 

cells from oxidative damage, allowing rapid progression 

and metastasis and making them resistant to therapeutic 

agents. In addition, glutathione peroxidase-2, which is 

highly expressed in cancer cells, enhance level of 

glutathione that protects cancer cells from oxidative 

damage and make them resistant to therapeutic agents.
[57]

 

We propose that high doses of multiple antioxidants 

would bypass the effect of these protective mechanisms 

and kill treatment resistant cancer cells by blocking the 

uptake and metabolism of glucose and glutamine. (High 

dose antioxidant in cancer treatment has received US 

Patent No 11,938,152, B2). 

 

Supplementation Probiotics with Prebiotics may 

Improve Effectiveness of Therapies  

The role of intestinal dysbiosis (increase in the number 

of harmful bacteria and decline in the number of 

beneficial bacteria) in the treatment of cancer has not 

drawn significant attention from oncologists. Intestinal 

dysbiosis contributes to the initiation and progression of 

colorecta cancer
[58]

, lung cancer
[59]

, breast cancer
[60]

, 

prostate cancer
[61]

, and brain tumors
[62]

 and reduces the 

effectiveness of chemotherapy and radiation therapy.
[63-

65]
 Therefore, we propose that supplementation with 

probiotics with prebiotics together with high doses 

multiple antioxidants before, during, and after treatment 

may reverse the harmful effects of intestinal dysbiosis 

and increase further survival time and decrease their 

acute and late adverse side-effects. 

 

 

 

 

Interim Cancer Protocol Using High Doses of 

Multiple Antioxidants 

1. Use of a high doses of multivitamins: Since there are 

several experimental studies to support the value of high 

doses of multiple antioxidants in cancer treatment, and 

since patented antioxidants was not available, I 

developed an interim cancer treatment protocol which 

can be used in consultation with oncologist. This 

protocol involves taking a multivitamins 3 times of 

normal dose after breakfast, after lunch, and after dinner.  

Each patient will receive about 17 gm of total amounts of 

multiple antioxidants before, during, and after chemo or 

radiation therapy. This total dose of multiple antioxidants 

is similar to the patented “high dose antioxidants in 

cancer treatment” US Patent No 11,938,152, B2 which 

has 16.8 gm of multiple antioxidants. This protocol also 

includes taking commercially sold probiotics with 

prebiotics (One capsule in the morning and one in the 

evening). This interim cancer treatment protocol was not 

approved by any state, Federal, or any company. 

Adopting the interim protocol depended upon patients 

and their oncologists. 

 

Several cancer patients have used this cancer interim 

cancer treatment protocol, most of them used in 

combination with chemo and radiation therapy, a few of 

them used without standard therapy. One example of 

each is presented here. Seeking fund to initiate phase I,II, 

and phase III trials on my patented “High dose 

antioxidants in cancer treatment”. 

 

Patient number 1 

He was diagnosed with basal cell carcinoma back in 

2019. He had Mohs surgery done and the doctor thought 

that he had gotten all of it. Two years later he noticed 

that this lump under his eye was getting bigger and two 

different doctors, Dr Atlas, oncologist at Levine, and Dr 

Raghavan the oncologist he saw  at the VA, told us that it 

was no longer scar tissue, and they tested him. The 

VA  sent him to Emory Proton Beam in Atlanta in Aug 

of 2023 for radiation treatment. He started  using interim 

protocol during his treatments. It protected him from hair 

loss, fatigue and all the other side effects they told him 

about! He had a recheck at Emory in December. They 

did an MRI and CT scan and said the tumor was gone. 

They gave us a copy of the before and after scan! We go 

back in June for his last recheck. 
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This photo is most recent. 

 
Patient 2. 

 

Study Summary: Rapid Healing of Stage 3 Melanoma 

in Ecuador  
A woman in Ecuador was diagnosed with stage 3 

melanoma on the bottom of her foot (A).  

She had two open, pus-filled sores that caused severe 

pain, fatigue, and depression.  

 

Doctors warned that the cancer could rapidly spread 

through her bloodstream and discussed possible 

amputation to save her life.  

 

Timeline of Events: April 16, 2024: Diagnosis 

confirmed with concerns about rapid cancer progression. 

April 18, 2024: The patient began taking Interim 

protocol guided by Charlie Rayford.  

 

April 22, 2024 (Day 5):Visible improvement: sores 

began drying up (B). Pain, fatigue, and depression were 

eliminated. Increased energy and mobility reported. 

April 27, 2024 (Day 10): The sores were nearly closed. 

The patient experienced significant quality-of-life 

improvements, including restored personality and 

mobility. April 30, 2024 (Day 13): Wounds completely 

healed externally (C).  

 

The patient resumed walking and normal activities 

without pain.  

 

No chemotherapy or radiation had been initiated by 

this point.  

 

Emotional Recovery: Depression lifted, improving the 

emotional state of the entire family.  

 

Physical Recovery: Complete external wound closure 

within 13 days; restored energy and mobility. 

 

Avoided Amputation: The patient retained her leg and 

achieved normal functionality. 
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First figure (A); Second figure (B); and Third figure (C) 

 

CONCLUSIONS 

Chemotherapy and radiation therapy have increased 5-

year survival rate in majority of cancers; however, acute 

and late adverse effects of these therapies remain a major 

concern of oncologists. Therefore, a new approach to 

improve clinical outcome is needed. In 2014, a new 

technology referred to as FLASH radiation therapy 

which delivers radiation dose to tumor at a dose rate of 

40 Gy/sec compared to dose rate of 0.01 Gy/sec of 

conventional radiation therapy was developed. This form 

of therapy protected normal tissue against acute injury, 

but the tumor repose rate was like conventional radiation 

therapy. Therefore, another approach is needed. This 

review proposes supplementation with high doses of 

multiple antioxidants and probiotics with prebiotics 

before, during, and after chemotherapy and/or radiation 

may markedly improve 5-year survival rate and reduce 

the adverse effects of therapies. All cancer cells require 

uptake and metabolism of glucose and glutamine for 

their survival and growth, and high doses of antioxidants 

block the uptake and metabolism of these nutrients in 

cancer cells, and thereby, selectively kill cancer cells but 

not normal cells. Since intestinal dysbiosis participates in 

the initiation and progression of cancer and reduce the 

effectiveness of current therapies, combining probiotics 

with prebiotics and high doses of antioxidants together 

before, during, and after chemotherapy and/or radiation 

therapy may markedly enhance further survival rate and 

decrease acute and late adverse effects of these therapies.  

 

Since there are several experimental studies to support 

the value of high doses of multiple antioxidants in cancer 

treatment, I developed an interim cancer protocol of high 

doses of multiple antioxidants which can be used in 

consultation with oncologist. This protocol involves 

taking a multivitamins 3 times of normal dose after 

breakfast, after lunch, and after dinner. Each patient will 

receive about 17 gm of total amounts of multiple 

antioxidants before, during, and after chemo or radiation 

therapy. This total dose of multiple antioxidants is like 

patented “ high dose antioxidants in cancer treatment” 

US Patent No 11,938,152, B2 which has 16.8 gm of 

multiple antioxidants, and one capsule of Probiotics with 

prebiotics in the morning and one in the evening. 
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