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What are the chances of you getting hit by 

lightning in a year?



What are the chances of you getting hit by 

lightning in a year?

1 in 32,800 (source: Nat Geo)



What are the chances of you getting hit by 

lightning twice in a year?



What are the chances of you getting hit by 

lightning twice in a year?

1 in 1,100,000,000 (1.1bil or 1.1x109)

Winning Jackpot in Oz Lotto

1 in 45,379,620
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What is Cancer?

● We know the official story

● My Hypothesis: Cancer is a dysfunction of 

Stem Cells

● Resulting from a Corrupted Microenvironment

and Corrupted Cellular information

● Dysfunctional Stem Cells reverts back to 

behaving like Trophoblastic Cells

● Not caused by random genetic mutations -

mathematically improbable
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ALL cancers?

• Rapid cell proliferation

• Tissue invasion

• Angiogenesis

• Immune evasion / suppression

• Differing energy metabolism to normal cells (eg. aerobic glycolysis, 

glutaminolysis)

• Stem-cell driven process
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• Rapid cell proliferation

• Tissue invasion

• Angiogenesis

• Immune evasion

• Unique energy metabolism (eg. aerobic 

glycolysis, glutaminolysis)

• Process driven by trophoblasts / stem cells
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Cell Behaviour Cancer Cells Trophoblasts (placental 

cells during implantation)

Somatic Cells (Normal 

Adult Cells)

Rapid Cell Replication Y Y some cells eg dermis, mucosa

Invasive into surrounding tissues Y Y X

Promotes Angiogenesis Y Y X

Immune Evasion Y Y Y

Driven by Stem Cells Y Y X

Utilises Aerobic Glycolysis Y Y some immune cells

Utilises Glutamine as fuel Y Y X

Grows in Acidic environments Y Y X

Grows in Estrogenic environments Y Y X

High Mutation Rate Y Y X

Common features between cancer 
cells, trophoblasts and normal cells
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Holtan SG, et al. Mayo Clinic Proc 2009;84(11):985-1000. https://doi.org/10.4065/84.11.985

Similarities between the fetomaternal interface and tumour microenvironment. 
HLA – human leukocyte antigen, IL – interleukin, VM – vascular mimicry.
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• Shared mechanism / 
genetic expression for:

• Growth signals

• Evasion of apoptosis

• Replication

• Angiogenesis

• Tissue invasion

• Immune evasion

46 identical pathways 

between cancer cells and 
trophoblastic cells. 
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Holtan SG, et al. Mayo Clinic Proc 2009;84(11):985-1000. https://doi.org/10.4065/84.11.985

At least 46 different pathways shared by a tumour and a trophoblast. The probability of a tumour sharing the same 46 pathways as that of a trophoblast 
through random mutation 1 in 1046 to 1077. (that is 10 with 77 zeros) - this would still be a gross underestimate! Chances of being hit by lightning in a 
year is 1 in 32,800. In comparison, the no. of atoms that make Earth is 1.3 x 1050

Chances of 
having cancer 
due to random 
DNA mutation 
(lottery numbers) 
is at least 1 in 
1046 to 1077

which is similar 
odds to getting 
struck by 
lightning 17x in 
a year - so is it 
random?
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Irving L.M.H. Aye, Catherine E. Aiken, D. Stephen Charnock-Jones, Gordon C.S. Smith,
Placental energy metabolism in health and disease—significance of development and 
implications for preeclampsia, American Journal of Obstetrics and Gynecology, Volume 
226, Issue 2, Supplement, 2022, Pages S928-S944

EMBRYOLOGY 
REVISION!
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● The placenta is a highly metabolically active organ fulfilling the bioenergetic and 

biosynthetic needs to support its own rapid growth and that of the fetus.

● >2.5 kg of ATP per day in a term placenta

● Glucose is the major nutrient source for energy generation in the placenta.

● Fatty acids and amino acids (glutamine) provide alternative fuel sources to feed 

into the TCA cycle via their conversion into the metabolic intermediate acetyl-CoA

● Long-held view of lactate as a metabolic waste product has since been revised.

● 30% of the glucose from the maternal circulation is converted into lactate by 

the placenta, in NORMOXIC conditions (ie. Aerobic Glycolysis or Warburg 

effect).

● The production of lactate uncouples glycolysis and TCA cycle so that they can 

occur independently.
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● Intermediates of energy metabolism are also essential for the biosynthesis of 
nucleotides, fatty acids, cholesterol, and amino acids to form biomass.

● Glycolysis acts as a metabolic hub connecting with its branched pathways to 
generate biosynthetic precursors.

● Pentose phosphate pathway (PPP) generate ribose 5-phosphate, a nucleotide 
precursor.

● Hexosamine biosynthetic pathway (HBP) generate uridine diphosphate N-
acetylglucosamine (UDP-glcNAc), a key substrate for protein glycosylation.

● Dihydroxyacetone phosphate (DHAP) interconversion from fructose bisphosphate 
provides the glycerol backbone necessary for triglyceride synthesis.

● 3-phosphoglycerate can be used for serine and glycine synthesis, providing a 
source of methyl groups for one-carbon metabolic pathways that generate purines 
and glutathione.
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● Glutamine is the most abundant amino acid found in the body. It's made in the muscles 

and transferred by the blood into different organ systems.(1)

● Glutamine is a building block for making proteins in the body. It's also needed to make 

other amino acids and glucose (1)

● The intramuscular glutamine content corresponds to 50–60% of the total free amino acids 

found in the skeletal muscle tissue. Approximately 80% of the body glutamine is found in 

the skeletal muscle, and this concentration is 30 times higher than that recorded for human 

plasma(2)

● One of the main reasons for cachexia - cancer cells harvest glutamine from patient’s 

muscles for fuel. Another reason is increased basal metabolic rate. 

● Therefore, we should look at blocking glutamine metabolism to prevent cachexia.

● IDEALLY, DO NOT GIVE L-GLUTAMINE SUPPLEMENTATION TO CANCER PATIENTS
1. https://www.webmd.com/vitamins/ai/ingredientmono-878/glutamine

2. Cruzat, V., Macedo Rogero, M., Noel Keane, K., Curi, R., & Newsholme, P. (2018). Glutamine: Metabolism and Immune Function, Supplementation and Clinical 

Translation. Nutrients, 10(11), 1564. https://doi.org/10.3390/nu10111564 22

https://www.webmd.com/vitamins/ai/ingredientmono-878/glutamine


DO NOT GIVE L-
GLUTAMINE 
SUPPLEMENTATION 
TO CANCER 
PATIENTS 



Kareva I. Transl Oncol. 2020;13(7):100759. doi: 10.1016/j.tranon.2020.100759. 
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Placentas have a high 
rate of chromosomal 
aberrations and 
mutations

AND

Cancer cells have a 
high rate of 
chromosomal 
aberrations and 
mutations

Most likely reason = 
survival through 
genetic adaptability

Did the placenta 

MUTATE itself into 

being??

ASSOCIATION, NOT 

CAUSATION



Both Cancer and Embryo Implantation 
are Stem Cell Driven Processes

What are Cancer Stem Cells?
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Cancer Stem Cells

● First identified by Lapidot et al in 1994 in Toronto, from human Acute 

Myeloid Leukaemia (AML) – (Lapidot 1994)

● ‘AML-initiating’ cell was found to be 1:250000 cells in peripheral blood of 

AML patients. Rare!

● Available in-vitro assays could not identify CSCs at the time. 

● Cells were identified using cell-surface-marker expression CD34+CD38-

27



© Dr T Binjemain’s Protocol      Note: If you 

receive this document, you have agreed to 

NOT share the document on any PUBLIC 

FORUM or SOCIAL MEDIA

Cancer Stem Cells

● Landmark study

● New technique of transplanting ‘AML-initiating’ cell into immunodeficient (SCID) 

mice. 

● The cells homed to the bone marrow and proliferated extensively in response to 

cytokine treatment, becoming identical to the AML cells in original human donor.

● However, when non-’AML-initiating’ cell was transplanted, no tumour occurred.
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Human AML 
cells

CSCs AML cells 
CD34+CD38-

Non-CSCs AML cells 
CD34+CD38+

Immunodeficient mice 
(NOD/SCID)

Immunodeficient mice 
(NOD/SCID)

No Tumour

29
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● According to ‘The Year 2011 Working Conference on CSCs’

● “A subclass of neoplastic stem cells that propagate malignant clones 

indefinitely and produce an overt cancer“

● Pluripotent 

o Ability to differentiate to many types of cells

● Initiate and Promote Tumour Growth (Tumorigenic)

o Tumour forming cancer cell vs non-tumour forming cancer cell

● Self-Renewal

o ‘Immortal’, perpetual ability to self-renew

Peter Valent 2012

Cancer Stem Cells

30
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● Chemotherapy resistant
○ Due to presence of drug pumps, DNA repair proteins, slow turnover. (Dean, M., 2005)

● Radiotherapy resistant
○ DNA repair proteins, Self-renewal ability, enhanced ROS defenses (Maximilian Diehn 2006)

● Form metastasis / secondaries
○ Cancer cells most likely to travel and start new colony (Feng Li, 2007)

● Late recurrence
○ One cell can survive conventional treatment and regrow many years later (Peter Valent 2012)

● Constitute only 0.05-1% of the whole tumour(1)

Cancer Stem Cells

31
1. Bao, Bin, et al. "Overview of cancer stem cells (CSCs) and mechanisms of their regulation: implications for cancer therapy." Current protocols in pharmacology 61.1 (2013): 14-25.
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Cancer Stem Cell Markers (assessed by RGCC Oncotrace)

● Nanog - embryonic transcription factor for self renewal and pluripotency (1)

● Sox2 - embryonic transcription factor for neural stem cells (2)

● Oct 4 - embryonic transcription factor for self renewal (3)

● CD133 - human embryonic stem cell transmembrane protein (4)

● CD44 - embryonic hematopoietic stem cell surface protein (5)

Other Cancer Markers

● CEA - carcinoembryonic antigen - intercellular adhesion molecule

● AFP - alpha fetoprotein - produced in large amounts by the fetus

● CA-125 - surface protein for materno-fetal tolerance, via suppressing NK cells(6)

● CA15.3 - part of MUC1 - surface protein important for embryo implantation(7)

Cancer Markers - functional surface proteins in fetal and 
cancer cells
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1. Gawlik-Rzemieniewska, Natalia, and Ilona Bednarek. "The role of NANOG transcriptional factor in the development of malignant phenotype of cancer cells." Cancer biology & therapy 17.1 (2016): 1-10.

2. Ellis, Pam, et al. "SOX2, a persistent marker for multipotential neural stem cells derived from embryonic stem cells, the embryo or the adult." Developmental neuroscience 26.2-4 (2004): 148-165.

3. Stirparo, Giuliano G., et al. "OCT4 induces embryonic pluripotency via STAT3 signaling and metabolic mechanisms." Proceedings of the National Academy of Sciences 118.3 (2021): e2008890118.

4. Wang, Hua, et al. "Role of CD133 in human embryonic stem cell proliferation and teratoma formation." Stem cell research & therapy 11.1 (2020): 1-14.

5. Cao, Huimin, et al. "The role of CD44 in fetal and adult hematopoietic stem cell regulation." Haematologica 101.1 (2016): 26

6. .Scholler, Nathalie, and Nicole Urban. "CA125 in ovarian cancer." (2007): 513-523.

7. Wang, Xiangguo, et al. "Expression and function of MUC1 in uterine tissues during early pregnancy in sheep after natural oestrous or artificially-induced oestrous." Theriogenology 108 (2018): 339-347.
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Bunkers for Generals

Foot soldiers = majority of cancer 
cells (non cancer stem cells)

Generals - in charge = Cancer Stem Cells

HOLO-
FRACTAL 
SYSTEMS 
- scale 
invariant

33

In a population of 37 

trillion cells, a faction 

has decided to revolt 

and break away from 

the Central Command 

/ Govt and do their 

own thing. When 

attacked, they fight 

back, hence starting a 

CIVIL WAR
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What are (normal) stem cells? 

‘‘Normal stem cells are commonly defined as undifferentiated cells that have 
the capability to generate the specialized cells of the tissue they reside in 
(differentiation), along with undifferentiated daughter stem cells with tissue-
maintaining potential (self-renewal).’’ – sciencedirect.com

Ferraro F, Celso CL, Scadden D. Adult stem cels and their niches. Adv Exp Med Biol. 2010;695:155-168. doi:10.1007/978-1-4419-7037-4_11

• Main function is healing and repair.

• Normal adult stem cells differentiate depending on their niches 

(microenvironment) 

• Functions mostly at night to perform repair and maintenance work, 

sleeps during the day, opposite to normal cells (night shift workers)

• Found in every tissue

34
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Li L, et al. Cancer Res. 2006;66(9):4553-7. doi: 10.1158/0008-5472.CAN-05-3986. 

TUMOUR MICROENVIRONMENT !

38
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Healthy stem cells are like super-soldiers

Rogue Stem Cells = Cancer Stem Cells
(misinterpretation of a dysfunctional 
microenvironment?)



So, are all cancers oestrogen / hormone 
sensitive, not just breast cancer?
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Cell Behaviour Cancer Cells Trophoblasts (placental 

cells during implantation)

Somatic Cells (Normal 

Adult Cells)

Rapid Cell Replication Y Y some cells eg dermis, mucosa

Invasive into surrounding tissues Y Y X

Promotes Angiogenesis Y Y X

Immune Evasion Y Y Y

Driven by Stem Cells Y Y X

Utilises Aerobic Glycolysis Y Y some immune cells

Utilises Glutamine as fuel Y Y X

Grows in Acidic environments Y Y X

Grows in Estrogenic environments Y Y X

High Mutation Rate Y Y X

Common features between cancer 
cells, trophoblasts and normal cells
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So, what changed our internal 
microenvironment?

● Environmental Pollution

○ Persistent Organic Pollutants

○ Xenoestrogens / Endocrine Disruptors

○ Micro / Nano plastics

● Chronic Infections

○ Mold exposure / toxicity

○ Chronic Bacterial Infections

○ Chronic Viral Infections
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“We are drowning ourselves in XENOESTROGENS”

Neel, Brian A., and Robert M. Sargis. "The paradox of 

progress: environmental disruption of metabolism and the 

diabetes epidemic." Diabetes 60.7 (2011): 1838-1848.
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Increased Estradiol levels

• In both studies, exposure to mold toxins, AFLATOXIN and OCHRATOXIN A, 

○ Increased aromatase activity by up to 339% 

○ Increased estradiol levels by up to 300%

• Therefore, mold and mycotoxin exposure, could potentially increase natural 

estrogen production in both men and women through increased aromatase 

activity.
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• Rapid cell proliferation

• Tissue invasion

• Angiogenesis

• Immune evasion / suppression

• Differing energy metabolism to normal cells (eg. aerobic glycolysis, 

glutaminolysis)

• Stem-cell driven process
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ALL Cancer Cells have the same behaviour, but 
misbehaving at different LOCATIONS

So, if ALL cancers - from breast cancer to cardiac myosarcoma (one the 

rarest form of cancer) have the same cellular behaviour, then I propose that 

there are NO different types of cancer, but just different primary or 

secondary LOCATIONS of cancer eg. a criminal can be of any race, but 

they are criminals based on their behaviour / actions

The primary cancer being the LOCATION of where the first stem cell 

changed behaviour to behaving like a TROPHOBLAST (ie Cancer Stem 

Cell)
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Paul Davies, an Astrophysicist, who was recruited by NIH in 2012 to think 

outside the box and a fresh analysis / model of cancer
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John Beard DSc 1858-

1924

Lecturer in Embryology

University of Edinburgh 

Nominated for Nobel 

Prize in Medicine 1906

Trophoblastic Theory 

published 1902

Enzyme Treatment of 

Cancer 1911



We have only just covered 
‘Hardware’ issues

How about ‘Software’ issues?
a bit about biophysics 
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Raman Spectroscopy

● method to determine molecular structures based on 

VIBRATION of molecules

● based on Raman scattering of lasers / photons

● typically used in chemistry to identify chemical 

structures / bonds, proteins and DNA

● recently new applications in medicine as a diagnostic 

tool, based on different VIBRATIONAL (or 

INFORMATIONAL) differences of cells
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274ra19-274ra19.
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Jermyn, Michael, et al. "Intraoperative brain cancer detection with 

Raman spectroscopy in humans." Science translational medicine 7.274 

(2015): 274ra19-274ra19.
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Cymatics - Standing / Faraday Wave of water 
at 50Hz
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Water in a Liquid Crystal State = memory or data storage
63
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Coherent Information 

is an entropy measure used in quantum information 

theory.

or

‘Corrupted’ or ‘Uncorrupted’ data stored in 

intracellular (4th phase) water

predict location of primary cancer and metastasis

- trauma based events
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That’s it for the Origin Story
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Metabolic / Energy Blockade

68
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• Cancer stem cells are 
METABOLICALLY FLEXIBLE

• CSCs’ mitochondria are 
functioning well - assuming 
that their mitochondria is not 
functioning due to the presence 
of aerobic glycolysis is 
erroneous

• Switch between glycolysis, 
OXPHOS, fatty acid oxidation, 
Glutamine, Amino Acids etc

69
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OFF LABEL USE OF DRUGS FOR THE PURPOSE OF BLOCKING CANCER METABOLIC PATHWAYS

TO BE USED IN CONJUNCTION WITH STANDARD OF CARE TREATMENTS (STARVE AND KILL)

SLOWS THEM DOWN SO CYTOTOXIC THERAPY (CHEMO/RAD) CAN KILL THEM EASIER

HAVE TO LOOK OUT FOR TUMOUR LYSIS SYNDROME
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COCKTAIL OF PRESCRIPTION 
MEDICATIONS AND 
SUPPLEMENTS TO BLOCK ALL 
KNOWN METABOLIC 
PATHWAYS

IN CONJUNCTION WITH 
STANDARD OF CARE 
TREATMENTS (STARVE N KILL)
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Irving L.M.H. Aye, Catherine E. Aiken, D. Stephen Charnock-Jones, 
Gordon C.S. Smith, Placental energy metabolism in health and 
disease—significance of development and implications for 
preeclampsia, American Journal of Obstetrics and Gynecology, 
Volume 226, Issue 2, Supplement, 2022, Pages S928-S944
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Metformin

• Inhibits IGF1-R pathways

• Inhibits mTOR pathways

• Inhibits cancer oxidative phosphorylation

• Inhibits fatty acid synthetase

• Reduces insulin resistance, hence lower insulin

• Typical dose 500mg BD - same precautions when starting the medication in any patient

Li, L., Wang, Y., Peng, T., Zhang, K., Lin, C., Han, R., Lu, C., & He, Y. (2016). Metformin restores crizotinib sensitivity in crizotinib-resistant human lung cancer cells through inhibition of IGF1-R signaling pathway. 
Oncotarget, 7(23), 34442–34452. https://doi.org/10.18632/oncotarget.9120
Amin, S., Lux, A., & O'Callaghan, F. (2019). The journey of metformin from glycaemic control to mTOR inhibition and the suppression of tumour growth. British journal of clinical pharmacology, 85(1), 37-46.
Ashton, T. M., McKenna, W. G., Kunz-Schughart, L. A., & Higgins, G. S. (2018). Oxidative phosphorylation as an emerging target in cancer therapy. Clinical Cancer Research, 24(11), 2482-2490.

Wahdan-Alaswad, R. S., Cochrane, D. R., Spoelstra, N. S., Howe, E. N., Edgerton, S. M., Anderson, S. M., ... & Richer, J. K. (2014). Metformin-induced killing of triple-negative breast cancer cells is mediated by 
reduction in fatty acid synthase via miRNA-193b. Hormones and Cancer, 5(6), 374-389.
Metformin is an AMP kinase–dependent growth inhibitor for breast cancer cells M Zakikhani, R Dowling, IG Fantus, N Sonenberg… - Cancer research, 2006 - AACR
Metformin inhibits mammalian target of rapamycin–dependent translation initiation in breast cancer cells, RJO Dowling, M Zakikhani, IG Fantus, M Pollak… - Cancer research, 2007 - AACR
Metformin selectively targets cancer stem cells, and acts together with chemotherapy to block tumor growth and prolong remission, HA Hirsch, D Iliopoulos, PN Tsichlis, K Struhl - Cancer research, 2009 - AACR

https://doi.org/10.18632/oncotarget.9120
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Phenylbutyrate

• TGA approved for urea cycle disorders (paediatric)

• Excessive levels of ammonia leads to encephalopathy (check serum ammonia)

• Nitrogen binding agent is rapidly metabolised to phenylacetate. 

• Phenylacetate is a metabolically active compound that conjugates with glutamine 

via acetylation to form phenylacetylglutamine which is then excreted by the 

kidneys. 

• As a consequence, nitrogen binding agent reduces elevated plasma ammonia and 

glutamine levels in patients with urea cycle disorders (and cancer patients)

TGA Product Information
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Phenylbutyrate

• Histone Deacetylase Inhibitor (HDAC-I)

• The histone deacetylation by HDACs is responsible for transcriptional repression 

through chromatin condensation.

• Hypoacetylated histones are generally associated with transcriptionally silent loci.

• Histones are spools where DNA can wind themselves around.

• For DNA to be active, they have to be unwind after the histones have been 

acetylated (activated)

Iannitti, T., Palmieri, B. Clinical and Experimental Applications of Sodium Phenylbutyrate. Drugs R D 11, 227–249 (2011). https://doi.org/10.2165/11591280-
000000000-00000
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Source: https://courses.lumenlearning.com/wm-biology1/chapter/reading-eukaryotic-epigenetic-gene-regulation/
78
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Phenylbutyrate (PB)

• Induces cell differentiation (CD)

• Cancer stem cells to non-cancer stem cells (1)

• “Demoting 5-star Generals to foot soldiers”

• Less aggressive phenotype, less resistant to cytotoxic therapies

• CD as been demonstrated in many cancer cell lines using PB - leukaemia, 
lymphoma, prostate, breast, glioblastoma and others (2)

• Differentiation therapy is a non-toxic way of treating cancer, and a 
treatment aim for better long term outcomes eg. Acute Promyelocytic 
Leukemia and Retinoic Acid (3)

1. Iannitti, T., Palmieri, B. Clinical and Experimental Applications of Sodium Phenylbutyrate. Drugs R D 11, 227–249 (2011)
2. Samid, D. et al (1997). Phenylacetate and Phenylbutyrate as Novel, Nontoxic Differentiation Inducers. In: Honn, K.V., Nigam, S., Marnett, L.J. (eds) 
Eicosanoids and Other Bioactive Lipids in Cancer, Inflammation, and Radiation Injury 2. Springer, Boston, MA
3. ME Huang, YC Ye, SR Chen, JR Chai, JX Lu, L Zhoa, LJ Gu, ZY Wang; Use of all-trans retinoic acid in the treatment of acute promyelocytic leukemia. Blood 
1988; 72 (2): 567–572
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Dichloroacetate
• Orphan drug (rare diseases), mainly investigational use in 

metabolic disorders (1)

• Inhibit pyruvate dehydrogenase kinase / complex (1)

• Therefore, allows pyruvate into mitochondria

• Reduces lactate

• Clinically proven to reduce lactic acidosis (2)

• Recent studies in cancer, mostly cell / animal studies 
and clinical phase 1 trials and case reports (3-6)

• Reduces glycolysis and hence building blocks 

• Main side effect - peripheral neuropathy in some 

1. Kankotia, Shyam & Stacpoole, Peter. (2014). Dichloroacetate and Cancer: New Home for an Orphan Drug?. Biochimica et biophysica acta. 1846. 10.1016/j.bbcan.2014.08.005.
2. Stacpoole, Peter W., et al. "Treatment of lactic acidosis with dichloroacetate." New England Journal of Medicine 309.7 (1983): 390-396.
3. A. Khan, D. Marier, E. Marsden, D. Andrews, and I. Eliaz, “A novel form of dichloroacetate therapy for patients with advanced cancer: a report of 3 cases,” Alternative Therapies in Health and Medicine, vol. 20, Supplement 2, pp. 21–28, 2014.
4. E. M. Dunbar, B. S. Coats, A. L. Shroads et al., “Phase 1 trial of dichloroacetate (Dca) in adults with recurrent malignant brain tumors,” Investigational New Drugs, vol. 32, no. 3, pp. 452–464, 2014.
5. Q. S.-C. Chu, R. Sangha, J. Spratlin et al., “A phase I open-labeled, single-arm, dose-escalation, study of dichloroacetate (DCA) in patients with advanced solid tumors,” Investigational New Drugs, vol. 33, no. 3, pp. 603–610, 2015.
6. A. Khan, D. Andrews, and A. C. Blackburn, “Long-term stabilization of stage 4 colon cancer using sodium dichloroacetate therapy,” World Journal of Clinical Cases, vol. 4, no. 10, pp. 336–343, 2016.
7. Tataranni, Tiziana, and Claudia Piccoli. "Dichloroacetate (DCA) and cancer: an overview towards clinical applications." Oxidative medicine and cellular longevity 2019 (2019).



© Dr T Binjemain’s Protocol      Note: If you 

receive this document, you have agreed to 

NOT share the document on any PUBLIC 

FORUM or SOCIAL MEDIA

2-Deoxy-D-Glucose (2DG)

2DG
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2DG

• Glucose analogue, not biologically active as it is in the ‘D’ form (1)

• Inhibits glycolysis (1)

• Increases oxidative stress within cancer cells (1)

• Inhibits N-linked glycosylation (1)

• Induces autophagy (1)

• More effective against aggressive CSCs phenotype (2)

• Works well as a chemo or radiation sensitising agent (3,4)

1. Dongsheng Zhang, Juan Li, Fengzhen Wang, Jun Hu, Shuwei Wang, Yueming Sun, 2-Deoxy-D-glucose targeting of glucose metabolism in cancer cells as a 
potential therapy Cancer Letters, Volume 355, Issue 2, 2014,Pages 176-183
2. O’Neill, S., Porter, R.K., McNamee, N. et al. 2-Deoxy-D-Glucose inhibits aggressive triple-negative breast cancer cells by targeting glycolysis and the cancer 
stem cell phenotype. Sci Rep 9, 3788 (2019).
3. Bidhu K. Mohanti, et al, Improving cancer radiotherapy with 2-deoxy-d-glucose: phase I/II clinical trials on human cerebral gliomas, International Journal of 
Radiation Oncology*Biology*Physics, Volume 35, Issue 1, 1996
4.Raez, L.E., Papadopoulos, K., Ricart, A.D. et al. A phase I dose-escalation trial of 2-deoxy-D-glucose alone or combined with docetaxel in patients with 
advanced solid tumors. Cancer Chemother Pharmacol 71, 523–530 (2013)
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Doxycycline
• Bacteriostatic. It works by preventing bacteria from reproducing through the inhibition 

of protein synthesis.

• Highly lipophilic so can easily enter cells.

• Induces mitochondrial mediated pathway of apoptosis (1) - affects OXPHOS

• Synergises with Gemcitabine to induce mito-mediated apoptosis (2)

• Inhibits cancer stem cells and epithelial-to-mesenchymal transition. “Expression of 
stem cell factors Oct4, Sox2, Nanog and CD44* were also significantly 
downregulated after doxycycline treatment”(3)

• Potent MMP inhibitors and are highly osteotropic - esp for bone mets (4)

• Blocks Fatty Acid Oxidation as a source of energy, indirectly (5)

Ref
1. Sagar J, et al. Doxycycline in mitochondrial mediated pathway of apoptosis: a systematic review. Anticancer Agents Med Chem. 2010 Sep;10(7):556-63.
2. Dijk, S.N., et al. Mitochondria as target to inhibit proliferation and induce apoptosis of cancer cells: the effects of doxycycline and gemcitabine. Sci Rep 10, 4363 (2020)
3. Le Zhang et al. (2017) Doxycycline inhibits the cancer stem cell phenotype and epithelial-to-mesenchymal transition in breast cancer, Cell Cycle, 16:8, 737-745
* refer to RGCC lecture
4. Duivenvoorden, Wilhelmina CM, et al. "Doxycycline decreases tumor burden in a bone metastasis model of human breast cancer." Cancer research 62.6 (2002): 1588-1591.
5. De Francesco, et al. “Targeting hypoxic cancer stem cells (CSCs) with Doxycycline: Implications for optimizing anti-angiogenic therapy.” Oncotarget vol. 8,34 56126-56142. 12 Jun. 2017, 
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Atorvastatin 

• Inhibitors of HMG-CoA reductase in cholesterol biosynthesis

• Lipophilic

• Its action directly blocks the Mevalonate pathway

• Cancer cells utilises the Mevalonate pathway to access lipids for membrane 

synthesis

• Inhibition of the active form of oncoproteins such as Rho and Ras and their 

downstream pathway regulating proliferation, migration, invasion, survival and 

stemness.(1)

• Also inhibit GLUT-mediated glucose uptake in cancer cells (2)

Ref
1. Iannelli, Federica, et al. "Targeting mevalonate pathway in cancer treatment: repurposing of statins." Recent patents on anti-cancer drug discovery 13.2 (2018): 184-200.
2. Ali, Azhar, et al. "CAV1-GLUT3 signaling is important for cellular energy and can be targeted by Atorvastatin in Non-Small Cell Lung Cancer." Theranostics 9.21 (2019): 6157.
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Dipyridamole 

• Inhibits both adenosine deaminase and phosphodiesterase, preventing the degradation 

of cAMP, an inhibitor of platelet function.

• Nucleoside transport inhibitor (ENT1) - blocks the nucleoside Adenosine from entering 

endothelial cells.

• Hence blocks nucleoside salvage (recycling of DNA building materials from dead cancer 

cells)(1)

• Significant effects on Wnt, ERK1/2-MAPK and NF-kB pathways in vivo (2)

• Significantly decreased infiltration of tumor-associated macrophages and myeloid-

derived suppressor cells in primary tumors (p < 0.005), and inflammatory cytokines in 

vivo (2)

• Synergises with chemotherapy (5FU, Mitomycin) in locally advanced pancreatic cancer 
(3)

Ref
1. Smith, Peter G., et al. "Prevention of thymidine and hypoxanthine rescue from MTA (LY231514) growth inhibition by dipyridamole in human lung cancer cell lines." Seminars in oncology. Vol. 26. No. 2 Suppl 6. 1999.
2. Spano, D., Marshall, JC., Marino, N. et al. Dipyridamole prevents triple-negative breast-cancer progression. Clin Exp Metastasis 30, 47–68 (2013).
3. Isacoff, William H., et al. "Phase II trial of infusional fluorouracil, leucovorin, mitomycin, and dipyridamole in locally advanced unresectable pancreatic adenocarcinoma: SWOG S9700." Journal of clinical oncology 25.13 (2007): 1665-1669.
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Loratadine

• Binds to H1 histamine receptors - epithelial cells, endothelial cells, eosinophils, 

neutrophils, airway cells, and vascular smooth muscle cells among others.(1)

• Targets cancer lysosomes or macropinocytosis (intracellular packets) through their 

cationic amphiphilic nature - breaks down lysosomes which are used as signaling 

packets, cell nutrition and pH modulation (2)

• Has been shown to improve survival in population studies - breast cancer and 

melanoma patients (3,4)

1. https://go.drugbank.com/drugs/DB00455
2. Ellegaard, Anne-Marie, Peter Bach, and Marja Jäättelä. "Targeting cancer lysosomes with good old cationic amphiphilic drugs." (2021): 1-46.
3. Fritz I, Wagner P, Broberg P, Einefors R, Olsson H (2020a) Desloratadine and loratadine stand out among common H1-antihistamines for association with 
improved breast cancer survival. Acta Oncol:1–7
4. Fritz I, Wagner P, Bottai M, Eriksson H, Ingvar C, Krakowski I et al (2020b) Desloratadine and loratadine use associated with improved melanoma survival. 
Allergy

https://go.drugbank.com/drugs/DB00455
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Propranolol

• cancer cells are metabolically flexible - glucose / glutamine / fatty acids / amino acids

• Propranolol promotes glucose dependence and hence reduces its metabolic 

flexibility(1)

• used in conjunction with a glycolytic inhibitor eg DCA / 2DG / metformin(1)(2)

• prevents cachexia and weight loss in cancer patients by reducing basal metabolic 

rate and reduces sympathetic tone(3)

• reduces anxiety and multiple other cancer pathways(4)

• warn regarding blood pressure

1. Lucido, Christopher T., W. Keith Miskimins, and Paola D. Vermeer. "Propranolol promotes glucose dependence and synergizes with dichloroacetate for anti-cancer activity in HNSCC." Cancers 10.12 (2018): 476
2. Rico, María, et al. "Metformin and propranolol combination prevents cancer progression and metastasis in different breast cancer models." Oncotarget 8.2 (2017): 2874.
3. Hyltander, A., et al. "β-Adrenoceptor activity and resting energy metabolism in weight losing cancer patients." European Journal of Cancer 36.3 (2000): 330-334.
4. Pantziarka, Pan, et al. "Repurposing Drugs in Oncology (ReDO)—Propranolol as an anti-cancer agent." ecancermedicalscience 10 (2016).
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Summary (sample plan)
• Cocktail of medications / supplements

• Metformin 500mg BD

• Atorvastatin 20mg BD 

• Propranolol 40mg BD

• Sodium Phenylbutyrate 2g morning 4g before bed

• DCA 500mg BD or 2DG 1g in 500mls water in small sips from evening to bed

• Doxycycline 50mg BD 1month on 1month off

• Dipyridamole 200mg BD

• other supplements including EGCG / Berberine / D-mannose / Hydroxycitrate

• use at your own discretion
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Summary
• Study placental / trophoblast bioenergetic and biosynthetic metabolic pathways

• Virtually identical metabolic pathways with cancer cells

• Different from metabolic activity in normal cells, which makes it a good target (eg glutamine 
addiction, aerobic glycolysis)

• Both placenta and cancer are highly adapted for survival - metabolically flexible

• Fast growing, highly aggressive cancer cells are more energy dependent - can escape replication 
blocking therapy (chemo / radiation) but more vulnerable to metabolic blocking therapy - hence 
synergy with SOC

• Need to block as many cancer metabolic pathways as possible to reduce chance of escape

• Need a cocktail of off-label common medications and natural extracts to block pathways in 
conjunction with SOC therapies

• Practical tip - introduce metabolic blocks one at a time


