
Clinical application of DUTCH test in a 
woman diagnosed with breast cancer

18th July 2024

BA (Hons) DIP CNM AFMCP FELLOW ICT
Nutritional Therapist & Functional Medicine Practitioner 

& Fellow in Integrative Oncology  

Jo Gamble





Personalized Nutrition:  Interactions Between Data 
and Outcome



Meet Jayne 

• A 48 year old female with a diagnosis of triple positive breast cancer with nodal involvement to the left breast.  

• Whilst Jayne had shown intuition to her own wellness and self-compassion for years she had lost touch with this in 
the period immediately before diagnosis and had started smoking again (having not for 10 years) 

• Diagnosed June 2021 after finding a lump in her breast 

• A biopsy, ultrasound and mammogram confirmed the diagnosis

• Treatment already completed: 

• Paclitaxol weekly for 12 weeks

• Phesgo 3 weekly 

• Then surgery

• Kadcyla 14 cycles 

• Radiation: 15 sessions

• Anastrazole (now took self off)  and periods have returned



Other significant considerations 

• Vegan diet

• Runs low on iron 

• Stress a huge trigger and whilst lots of work has been done on this: anxiety is still a factor

• ACEs as a child 

• 1 seven year old child who was breast fed for 4 years 

• No previous significant medical history 

• Diarrhea through treatment which is still ongoing 

• No family history of cancer

• Diagnosis of osteopenia since treatment 

• COVID mid treatment which triggered loss of smell 

• BMI: 19 (dropped to 17 during treatment) 

• Liver enzymes still elevated post treatment 

• Has historically done a lot of yoga but currently swimming 



Plan 1

Focus on diversity for the gut (vital for oestrogen excretion) 
Broccoli sprouts (client happy to sprout) 
Liver supporting foods and herbal teas
Time restricted eating 

Sleep hygiene
Load bearing exercise 
EMF exposure

DUTCH as stopped anastrazole
Lifecode genomics: hormones and detoxification 





Zhang F, et al. Equine estrogen metabolite 4-hydroxyequilenin induces DNA damage in the rat mammary tissues: formation of single-strand breaks, apurinic sites, stable adducts, and oxidized bases.  
Chem Res Toxicol. 2001;14(12):1654-9.

“Epidemiological data strongly suggest that a 

woman's  risk of developing breast cancer is directly 

related to  her lifetime estrogen exposure. Estrogen 

replacement  therapy in particular has been correlated 

with an  increased cancer risk.”



Classification of xenoestrogens

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6104637/



Insulin Resistance-  fuels the E2 factory in breast

• Mitogenic

• Anti-apoptotic

• Proangiogenic

• Increases IGF-1

• Pro-inflammatory
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CYP19A1
Codes for Aromatase

 SNP - higher activity
More Oestrogen

Insulin resistance, Obesity (adipose 
tissue), Cortisol (stress), Testosterone 
(and anabolic steroids), Alcohol, 
Inflammation, Age

Flavonoids, Zinc, Resveratrol, Green Tea, DIM, 
Mustard Greens, Broccoli, Olive Oil, Vitamin E, 
Celery, White Button Mushrooms 

Aromatase inhibitor medications - anastrozole, 
letrozole (in gender transition (F-M) and breast 
cancer treatment).



Hydroxylation
CYP1B1
Hydroxylation

 SNP - higher activity
More OH-Oestrogens

NQO1 
Quinone Dehydrogenase

 SNP - lowers activity (more risk of 
oxidative stress, cancer)

Sulphoraphane - in mustard, cabbage, 
horseradish, induces NQO1. B2 is cofactor

GSTM1/P1
Conjugate Semi-quinones

PAH. Stress. Inflammation

EGCG, Olive Oil, broccoli extract 

Glutathionehttps://link.springer.com/article/10.1007/s43440-021-00317-0





https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3665426/



Methylation

•Unlocks our bodies healing response

•Responsible for billions of processes every moment

•All based on methyl groups

•Prevention/driver of every chronic issue



Functional roles of methylation

• Gene regulation (activation/inactivation)

• Biotransformation (phase 2)

• Neurotransmitter formation: dopamine, adrenaline and serotonin

• Hormone biotransformation- Estrogens

• Immune cell differentiation (T cells, NK cells)

• Energy metabolism (CoQ10, carnitine, ATP)

• Myelination of peripheral nerves

• RNA and DNA synthesis 

• Post-transcriptional modulation (eg Methylcytosine)



Quinones

•Quinones are thought to play a role in 
carcinogenesis by inducing DNA damage directly 
or as a result of redox cycling.

•Supplementation with antioxidant nutrients can 
reduce the oxidation of the catechols and 
promote greater excretion of these metabolites 
through the methylation pathway.  

Bolton JL, Pisha E, Zhang F, et al. Role of quinoids in estrogen carcinogenesis. Chem Res Toxicol
1998;11:1113-27.



Quinones

• Formed if methylation does not take place

• Highly reactive

• Damage DNA and promote carcinogenesis
• Directly
• Indirectly through the production of free radicals

• Can be “deactivated” by glutathione-S-transferase  

to produce a mercaptopurate.



Ha HY, Kim KS, Yeom YI, Lee JK, Han PL. Chronic restraint stress massively alters the expression of genes important for lipid metabolism and detoxification in liver. Toxicol Lett. 2003 Dec 15;146(1):49-63.

Chronic restraint stress massively alters the expression of genes
important for lipid metabolism and detoxification in liver

>235 genes were up- or down-regulated by >1.8-  
fold in their expression levels (by stress).

The elevated expression of a group of genes  
important for lipid metabolism and 
detoxification  were particularly notable.



Oestrogen Deactivation & Detoxification

2
1

Phase 2 Conjugation

SULTs - Sulphonation/ Sulphation
UGTs - Glucuronidation
GSTs - Glutathione

Phase 3 AntiPorter 

ABCB1 - MDRP1 (multi drug resistance 
protein)

https://www.researchgate.net/figure/Estrogen-metabolism-in-the-liver-and-in-the-ovarian-tumor-tissue-Oxidation-light-green_fig3_355138248







The results of this study indicate that the consumption of Brassica vegetables, as prepared 
and consumed by healthy postmenopausal women in the United States, was significantly 
associated with higher urinary 2:16 values, suggesting that Brassica vegetables should be 

further explored as an additional dietary strategy to reduce breast cancer risk in the 
population.



Fiber and the microbiome 

https://www.tandfonline.com/doi/abs/10.1080/01635581.2020.1784444?journalCode=hnuc20



Dietary Fiber

•Certain types of dietary fibers markedly enhance both phase

•I and II detoxification systems in the liver (rats)

•Higher fecal toxin excretion: via sequestering conjugated  
xenobiotic and endobiotics in the bile and this reduces level  
of bacterial deconjugating enzymes in stool.

•High fiber net effect: reduced enterohepatic circulation
•Microbiota – major detoxification facilitation

• Fermentation of short chain fatty acids ( butyrate, propionate, acetate)

• provide colonocyte energy needs and genomic expression

Roland N J Nutr 1994 124:1581-7





Foods and herbs that inhibit aromatase

• Dietary fiber
• Flax seeds
• Soy (isoflavones) 
• Grape Seed extract (proanthocyanidins) 
• White button mushroom
• Green tea
• Stinging nettle root 
• Quercetin
• Vitamin C
• Chrysin
• Zinc

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074486/



The physiological effect of a “cortisol steal” 

• Less progesterone and initially an estrogen dominant state

•More cortisol production and stimulation of aromatase, which leads 
to estrogen dominant conditions:

• Breast Cancer
• Fibroids
• Endometriosis

• Long term decreased formation of androgens and estrogens

• (inhibition of DHEA pathway to form androgens and estrogens)
• Explains stress and hot flashes, stress and decreased libido



xenoestrogens









Managing stress positively 

• Relaxation techniques

• Lifestyle strategies

• Exercise

• Sleep

• Targeted nutrients

• Diaphragmatic breathing

• Meditation

• Yoga



Magnesium improves duration and quality of sleep

Magnesium and Sleep

• Double-blind randomized clinical trial; 46 elderly subjects

• 500 mg of magnesium oxide  
(225mg elemental Mg) or  
placebo daily for 8 weeks.

• Significant improvements in:

• Sleep duration

• Sleep efficiency

• ↓ sleep latency

• ↓ serum cortisolTarleton, E.K., Littenberg, B., MacLean, C.D., Kennedy, A.G. and Daley, C.,  2017. Role of magnesium supplementation in 
the treatment of  depression: A randomized clinical trial. PloS ONE, 12(6), p.e0180067.
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