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Introduction – Why this guide? 
If you are reading these lines, you have probably already heard of Candida – perhaps in connection with oral 
thrush, intestinal problems or chronic fatigue. The internet is full of contradictory information: some claim 
Candida is the root of all evil and must be aggressively fought; others say it is completely harmless and simply 
part of us. 
The truth lies in between – and is far more complex and fascinating. 
 
This guide is based on current scientific studies from 2014-2025 and explains: 

• What Candida really is and how it normally lives with us 
• Under which conditions it changes from friend to foe 
• The role of dental fillings, inflammation and diet 
• How Candida cooperates with other microbes 
• Why “detoxification” sometimes does more harm than good 
• What you can do concretely – without extreme measures 

Goal: You should understand that Candida is a mirror of your oral health – and that you can restore balance 
through conscious decisions. 
 
What is Candida albicans? 
1.1 The fungus inside us – an evolutionary perspective 
Candida albicans is a single-celled yeast belonging to the Ascomycetes family. It naturally lives in and on our 
body – especially in the mouth, gut and on the skin. In about 40-60 % of people Candida can be detected in 
the oral cavity without any symptoms [3]. 
 
Why is it there at all? 
Fungi and animals diverged about 1.5 billion years ago from a common eukaryotic ancestor. This means humans 
and Candida are evolutionarily closer than humans and bacteria. This long shared history has produced a highly 
specialised relationship. 
Important: Candida is not an “invader” you picked up somewhere. It is transmitted in the first days of life – 
usually from the mother during breast-feeding or through skin contact. It belongs to your normal microbiome. 
 
1.2 The two faces of Candida 
Candida can exist in two different forms: 

• Yeast form (blastospores): round, single cells that reproduce by budding. This form is harmless and lives 
peacefully with us. 

• Hyphal form (mycelium): long, thread-like structures that can penetrate deep into tissue. This form is 
aggressive and produces enzymes that destroy barriers. 

The switch from yeast to hyphae is triggered by: low pH (acid), nutrient deficiency, physical stressors, certain 
temperatures. This switch is usually reversible – when conditions improve, Candida reverts to the harmless yeast 
form. 
 
1.3 What Candida does for us – the symbiotic side 
For a long time Candida was thought to be only a tolerated passenger. Recent research shows it fulfils active 
functions. 
Immune training – why children need Candida 
The cell wall of Candida contains β-glucans – long sugar chains recognised by special receptors (Dectin-1) on 
immune cells [14]. This recognition trains the immune system: 



 

• Learning tolerance: the immune system learns to distinguish harmless from dangerous microbes. 
Without this contact in childhood, allergy risk increases. 

• Regulatory T cells (Tregs): Candida promotes the formation of these “peacemakers” of the immune 
system, which dampen excessive reactions. 

• “Trained immunity”: contact with Candida long-term shapes innate immunity – an effect that can even 
be passed on to offspring via epigenetic mechanisms. 

 
🔬🔬 Study: mice raised under sterile conditions (without Candida) showed reduced Treg numbers and over-
reacted to harmless allergens. After Candida exposure the immune system normalised. 
 
Niche occupation – bouncer against invaders 
Your mouth offers limited space and resources. Candida occupies these niches – thereby preventing more 
dangerous fungi (e.g. Aspergillus or pathogenic Candida species such as C. auris) from settling [13]. 
This principle is called “competitive exclusion”. 
 
Molecular communication – farnesol as a signalling molecule 
Candida produces farnesol – a sesquiterpene molecule that was first discovered as an autocrine substance: it 
prevents Candida itself from switching too strongly to the hyphal form (a safety mechanism) [8]. 
Surprisingly, farnesol also acts on bacteria! In laboratory studies it reduced virulence-factor expression of 
Staphylococcus aureus [7]. Thus Candida may possibly dampen the aggressiveness of dangerous bacteria – a 
protective mechanism for the mucosa. 
 
1.4 What the host offers Candida 
The relationship is not one-way. Your body offers Candida ideal living conditions: 

• Constant temperature: 37 °C – optimal for Candida growth 
• Moisture: saliva prevents dehydration and supplies water for metabolic processes 
• Nutrients: glucose from food/saliva, mucosal glycans (sugar chains on mucosal cells), amino acids from 

proteins 
• Protected niches: dorsum of tongue (papillae), gingival sulcus, denture surfaces, interdental spaces 
• Moderate immune surveillance: the immune system keeps Candida in check but does not eliminate it 

completely – a balance 
Conclusion Chapter 1: Candida is a natural, evolutionarily old companion of humans. In low concentrations and 
in the yeast form it is harmless – and even fulfils important functions for your immune system and niche 
occupation. 
 
When does Candida become a problem? The three pillars 
The transition from symbiont to pathogen does not occur overnight. It is a gradual process triggered by three 
main factors – the so-called “Three Pillars of the NAM-Dentistry Systematic” [15]. 
 
Pillar 1: Toxification – when poisons shift the balance 
Toxification is a neologism describing active toxicological processes – not just passive exposure, but active 
transformation and accumulation of toxins in the body. 
 
2.1.1 Amalgam – the mercury problem 
Amalgam consists of about 50 % mercury (Hg), the rest is an alloy of silver, tin, copper and zinc. For a long time 
amalgam was considered stable and harmless. Reality is more complex: 

• Continuous Hg release: every amalgam filling releases tiny daily amounts of mercury – through 
mechanical stress (chewing), temperature changes (hot/cold), electrochemical corrosion (galvanic 
elements). 

• Migration through dentine: mercury travels through dentinal tubules to the pulp (nerve) and beyond 
[21]. Synchrotron studies show Hg reaches the pulp within weeks. 

• Biofilm selection: mercury acts antimicrobially – but not equally strongly on all microbes. Candida is 
significantly more resistant than many bacteria, giving it a selective advantage. 

⚠ Candida can accumulate up to 57 % of available lead from the environment [22]. 



 

 
2.1.2 The methylation catastrophe 
The real problem is not elemental mercury (Hg⁰) but its conversion: 
Candida possesses enzymes (methyltransferases) that can convert elemental mercury into organic methylmercury 
(CH₃Hg⁺) [19]. This reaction was already demonstrated in 1991 by Yannai et al. 
 
Why is this a problem? 

• Methylmercury is lipophilic – it crosses the blood-brain barrier 
• It accumulates in the nervous system 
• It has a half-life of 50-70 days in the body (vs. 1-3 days for inorganic Hg) 
• It is 10-100× more toxic than elemental mercury 

 
📊📊 Research: in experiments Candida albicans converted 28-43 % of available inorganic mercury into 
methylmercury – depending on pH and nutrient availability [19]. 
 
Amalgam is not the only problem: 

• Titanium implants: release nanoparticles that alter biofilms [18]. Candida adheres well to titanium 
surfaces. 

• CrCoMo alloys: (used in crowns and partial dentures) release chromium, cobalt, and molybdenum – all 
potential allergens and biofilm modulators. 

• Gold alloys: often not pure gold, but alloys containing silver, copper, palladium – each metal a 
potential disruptor. 

 
2.1.4 Fluoride – The Dose Makes the Poison 
Fluoride is an established caries preventive – but dose is critical. Studies show: 

• 500–1000 ppm fluoride: inhibits S. mutans, little effect on Candida 
• 1000–1500 ppm: early signs of Candida resistance 
• >1500 ppm (e.g., in “extra-strength” toothpastes): Candida becomes 10× more resistant than 

bacteria – a selective advantage! 
In practice: normal toothpaste (1000–1450 ppm) is usually unproblematic. High-dose fluoride gels for 
professional cleaning should be used only selectively. 
 
Pillar 2: Silent Inflammation – The Underestimated Danger 
“Silent inflammation” means chronic, often symptom-free inflammation that persists for years and is recognised 
only late. 
 
2.2.1 Gingivitis and Periodontitis 
Gingivitis (gum inflammation) is the most common oral disease – 80–90 % of adults are affected. Periodontitis 
(inflammation of the tooth-supporting tissues with bone loss) affects about 50 % of adults over 30. 
How does this favour Candida? 

• Barrier disruption: inflamed tissue is more permeable – Candida hyphae penetrate deeper 
• Immune exhaustion: chronic inflammation ties up immune resources – Candida is less controlled 
• pH shift: inflammation lowers local pH – triggers hyphal formation 
• Nutrient flow: inflammation increases blood flow → more glucose, more iron from blood → food for 

Candida 
 
2.2.2 Root-canal Infections and Cysts 
Chronic apical periodontitis (CAP) – inflammation at the root tip – is often symptom-free for years. X-rays show 
dark radiolucencies, yet patients feel no pain. 
Cysts (cavities in the jaw bone) are frequently colonised by Candida [10]. The combination of bacterial and 
fungal infection makes these lesions therapy-resistant. 
 
 



 

2.2.3 The Systemic Dimension – Why Oral Inflammation Affects the Whole Body 
Chronic oral inflammation continuously releases cytokines and interleukins – messenger substances that act 
throughout the body via the bloodstream: 

• IL-1β, IL-6, TNF-α → chronic systemic inflammation 
• Kynurenine shift (tryptophan metabolism): inflammation diverts tryptophan away from serotonin 

synthesis toward kynurenine – can cause depression, sleep disturbances, immunosuppression 
• Bacteraemia: in periodontitis, bacteria enter the blood daily – amplified by brushing and chewing 
• Candida translocation: in severe cases, Candida can cross the inflamed mucosa into the bloodstream 

→ risk of sepsis (especially in immunocompromised patients) 
Important: the kynurenine shift is only one of many systemic effects – not the only or most important one. Oral 
silent inflammation has multiple systemic consequences: cardiovascular disease, worsening diabetes, joint 
inflammation, pregnancy complications. 
 
Pillar 3: Dynamic Function – Mechanical Disturbances as Entry Ports 
Dynamic Function refers to occlusal disturbances, craniomandibular dysfunction (CMD), bruxism (tooth 
grinding), and malocclusion. 

• Micro-cracks in enamel: overloading causes fine cracks – ideal entry ports for Candida 
• Hypersensitivity: painful hypersensitivity due to exposed dentinal tubules → biofilm retention 
• Gum recession: mechanical overload can cause gingival recession → root surfaces exposed 
• Abrasion/attrition: enamel loss from grinding creates rough surfaces – perfect for biofilms 

Summary of the three pillars: Candida becomes pathogenic when these three factors combine. Individually 
they are often tolerable – together they create a “perfect storm”. Therapy must therefore address all three 
pillars. 
 
3. Candida and Caries – The Underestimated “Cariome” 
 
3.1 The “Cariome” – A New Concept 
For decades, Streptococcus mutans was considered the caries pathogen. Newer research shows: caries is a 
multifactorial, ecological event – a shift of the entire microbiome. 
The “cariome” denotes the totality of all cariogenic microorganisms – and Candida is a central player [1,44,45]. 
100 % of cervical caries contain Candida – compared with 80 % S. mutans in recurrent caries. 
 
3.2 Why Is Candida So Cariogenic? – The Mechanisms 
 
3.2.1 Extreme Acidogenesis 
Candida produces massive amounts of acid from fermentable carbohydrates: 

• 5× higher than typical lactobacilli at pH 7.0 [1] 
• Acid tolerance: Candida still grows at pH 3.5 – a value at which S. mutans is strongly inhibited 
• Positive feedback loop: low pH → hyphal formation → even more acid 

 
3.2.2 Collagenolytic Activity 
Candida secretes secreted aspartate proteinases (SAPs) – enzymes that degrade collagen type I [11]: 

• Collagen type I constitutes 90 % of the organic dentine matrix 
• SAP activity increases under acidic conditions (pH 3–5) 
• Result: double punch – acid dissolves hydroxyapatite, SAPs break down collagen 

Dentine demineralisation by Candida is 20× higher than by S. mutans alone [2] 
 
3.2.3 Biofilm Synergies – When Bacteria and Fungi Cooperate 
Dual-species biofilms (Candida + S. mutans) show synergistic effects [4,5,6]: 

• Glucan adhesion: S. mutans produces glucans (via GtfB/C), Candida expresses Als3 adhesin → direct 
binding 

• Metabolic synergy: Candida produces ethanol from glucose, S. mutans metabolises ethanol → 
resource sharing 



 

• Hyphae as scaffold: Candida hyphae form 3D structures in which bacteria are protected 
• EPS production: extracellular polymeric substances are produced jointly → thicker, tougher biofilm 

 
🔬🔬 In-vivo study (rats): animals infected with Candida + S. mutans developed 40 % more caries than those 
with S. mutans alone [4]. Lesions were also deeper and more often involved dentine. 
 
 
3.3 Candida in Different Caries Types 
Candida is not equally relevant for all caries types: 
 

Caries Type Candida Prevalence Relevance 
Cervical caries 100 % [44,45] ⭐⭐⭐ Very high 
ECC (early childhood caries) 70–80 % [3,44] ⭐⭐⭐ Very high (recurrence risk) 
Recurrent caries (under fillings) 60–70 % [1] ⭐⭐ High 
Root caries 50–60 % ⭐⭐ Moderate–high 
Approximal caries (interdental) 30–40 % ⭐ Moderate 

Interpretation: Candida is especially relevant for caries in niches (cervical, root, under fillings) and in children 
with ECC – here, anti-Candida strategies are particularly important. 
 
4. Dangerous Liaisons – Cross-Kingdom Interactions 
In nature, there are no lone fighters. Microorganisms constantly communicate, cooperate, and compete across 
species boundaries (“cross-kingdom”). Candida is a master of this communication. 
 
4.1 Candida & Porphyromonas gingivalis – The Periodontitis Alliance 
 
4.1.1 Who Is Porphyromonas gingivalis? 
P. gingivalis is a Gram-negative, strictly anaerobic bacterium – the main cause of periodontitis. It lives deep in 
periodontal pockets and causes bone loss. 
Two problems: 

1. P. gingivalis is anaerobic – needs oxygen-free zones 
2. P. gingivalis requires haem (iron-porphyrin from blood) as an essential nutrient 

Candida solves both problems: 
 
4.1.2 Mechanism 1: Hyphae as Oxygen Shield 
Candida hyphae form dense, 3D structures in biofilms. Deep inside these hyphal networks, hypoxia (lack of 
oxygen) prevails – perfect for P. gingivalis [30]. 
Studies show: P. gingivalis survives 10× longer under aerobic conditions in Candida biofilms than without 
Candida [30]. The hyphae act as “aerobic escape” routes from oxygen. 
 
4.1.3 Mechanism 2: Haem Competition Increases Virulence 
Both Candida and P. gingivalis need iron from blood [28,33]. They compete for haem – but this competition 
makes P. gingivalis more aggressive: 

• P. gingivalis expresses more gingipains (RgpA, Kgp) under haem limitation – proteases that destroy 
tissue [28] 

• More haemolysis → more bleeding → more haem available → positive feedback loop 
• Candida Als1/Als3 bind P. gingivalis directly to hyphae → spatial co-localisation [29] 

 
🔬🔬 Study (3D model): in a 3D epithelial model, Candida–P. gingivalis biofilms caused 60 % more barrier 
disruption than P. gingivalis alone [31]. The combination dramatically increased IL-1β and IL-8 secretion. 
 
4.1.4 Clinical Relevance 

• Patients with Candida-positive pockets have significantly greater pocket depths [32] 



 

• Periodontal therapy is less successful when Candida overgrows 
• Anti-Candida therapy can improve periodontal parameters – but only if inflammation (Pillar 2) is treated 

simultaneously 
 
4.2 Candida as “Trojan Horse” for Helicobacter pylori 
 
4.2.1 The Helicobacter Problem 
Helicobacter pylori is a micro-aerophilic, spiral bacterium that colonises the gastric mucosa. It causes: 

• Chronic gastritis in 70 % of those infected 
• Gastric ulcers in 10–20 % 
• Gastric cancer in 1–3 % (after decades) 

50 % of the world’s population carry H. pylori [41] – mostly asymptomatic! 
Where does Candida come in? Over the past 15 years, researchers led by Siavoshi and Saniee (Iran) made a 
fascinating discovery: H. pylori can enter Candida cells and survive there [38,39,42]. 
 
4.2.2 The Mechanism – Vacuoles as Shelter 
Candida cells have large vacuoles – intracellular compartments. H. pylori enters these vacuoles (mechanism not 
yet fully clarified) and survives under extreme conditions: 

• Antibiotic protection: standard antibiotics against H. pylori (amoxicillin, clarithromycin, metronidazole) 
do not penetrate Candida vacuoles adequately. In-vitro studies show: intravacuolar H. pylori survives 
1000× higher antibiotic doses than free H. pylori [38] 

• Heat protection: H. pylori inside Candida survives 65 °C for 30 min – free H. pylori dies at 50 °C [42] 
• Desiccation protection: free H. pylori dies within hours in air – inside Candida it remains viable for 

days 
• pH protection: vacuoles buffer extreme pH values 

 
🔬🔬 Mouse study (Saniee et al. 2022): mice were infected with Candida containing intravacuolar H. pylori. After 
6 weeks, the mice showed: 

• Histologically confirmed gastritis 
• H. pylori detectable in gastric biopsies 
• Infection persisted despite amoxicillin administration [38] 

 
4.2.3 Clinical Relevance – Why Your Dentist Should Know 

1. Oral transmission: H. pylori is also found in the mouth – in dental plaque, tongue coating, saliva [40]. 
Oral Candida overgrowth could serve as a reservoir for H. pylori. 

2. Therapy failure: some H. pylori eradication therapies fail – possibly because H. pylori is protected 
inside Candida. Studies show: in patients with oral candidiasis, H. pylori eradication rates are lower [40]. 

3. Reinfection: after successful eradication, H. pylori returns in 10–20 % of patients – possibly from oral 
Candida reservoirs. 

4. Chelat danger (see Chap. 5): aggressive “detox” destabilises Candida biofilms → intravacuolar H. 
pylori is released → asymptomatic carriers become symptomatic patients! 

 
5. The Detox Trap – Why “More” Is Not “Better” 
In recent years, a veritable market for “heavy-metal detox” has emerged. Chelators such as DMSA, DMPS, 
EDTA, alpha-lipoic acid are supposed to eliminate mercury, lead, and cadmium from the body. The idea sounds 
good – but reality is more complex. 
 
5.1 What Are Chelators? 
Chelators are molecules with multiple binding sites for metal ions. They “grab” metals like a pair of scissors and 
form water-soluble complexes that are supposed to be excreted via kidney/intestine. 
Commonly used: 

• DMSA (dimercaptosuccinic acid) – oral, relatively safe 
• DMPS (dimercaptopropanesulfonic acid) – oral/IV, more potent than DMSA 



 

• EDTA (ethylenediaminetetra-acetic acid) – IV, also binds Ca, Mg, Zn 
• Alpha-lipoic acid, chlorella, coriander – “natural” chelators (weak evidence) 

 
5.2 The Problem with Candida Biofilms 
 
5.2.1 Candida as Metal Store 
As mentioned, Candida accumulates heavy metals: 

• 57 % of available lead [22] 
• 30–43 % of mercury (with methylation) [19] 
• Cadmium, arsenic, nickel – depending on exposure 

These metals are integrated into the cell wall and biofilm matrix – they stabilise the structure. Chelators remove 
these metals from the biofilm. 
 
5.2.2 Biofilm Destabilisation 
What happens when chelators remove the metals? 

1. Structural collapse: biofilms lose mechanical integrity – they “crumble” 
2. Metal release: stored metals are suddenly mobilised – but not automatically excreted! 
3. Redistribution: metals can relocate to other tissues (liver, brain, kidney) – “redistribution paradox” 

[24,25] 
4. Oxidative stress: released metal ions (especially Cu, Fe) catalyse Fenton reactions → ROS formation → 

cell damage 
 
Clinical example: a 45-year-old patient with 8 amalgam fillings starts aggressive DMPS chelation (weekly, 6 
weeks). After 3 weeks, he develops: headaches, cognitive impairment (“brain fog”), metallic taste. Urinary 
mercury initially rises sharply, then remains elevated. Diagnosis: Hg redistribution into CNS. Therapy had to be 
stopped. 
 
5.3 The Helicobacter Problem 
Even more problematic: when Candida biofilms are destabilised, intravacuolar H. pylori is released [38,42]: 

• Asymptomatic carriers → symptomatic patients: 50 % of people carry H. pylori without symptoms 
[41]. After chelation, gastritis symptoms can suddenly appear: nausea, bloating, upper-abdominal pain 

• Virulence boost: released H. pylori expresses more VacA, CagA – toxins that damage cells 
• Therapy resistance: if H. pylori suddenly becomes active, it must be eradicated – but resistance to 

clarithromycin, metronidazole is rising worldwide 
 
5.4 Dysbiosis – The Disrupted Microbiome 
Chelators are not selective – they also deprive beneficial bacteria of essential trace elements [26,27]: 

• Iron withdrawal: lactobacilli, bifidobacteria need iron – they die when it is removed 
• Zinc withdrawal: many enzymes need zinc as cofactor 
• Selection: pathogens are often metal-resistant → dysbiosis worsens 
• Gut-barrier disruption: disturbed microbiome → “leaky gut” → endotoxaemia → systemic 

inflammation 
 
5.5 Proper Chelation – If at All 
This does not mean chelation is never useful – but it must be done correctly: 

1. Clarify indication: is heavy-metal burden proven? (blood, urine, hair analysis) 
2. Remove source first: amalgam removal before chelation – not vice versa. Removal under protective 

measures (rubber dam, high-volume suction) 
3. Chelate slowly: low doses, long intervals (e.g., DMSA 500 mg every 2–4 weeks) – not weekly! 
4. Protect microbiome: probiotics (Lactobacillus, Bifidobacterium), prebiotics (inulin, FOS), fermented 

foods 
5. Replace trace elements: zinc, selenium, magnesium – daily 
6. Antioxidants: glutathione, vitamins C, E, alpha-lipoic acid – reduce oxidative stress 



 

7. Monitoring: regular urine/blood checks – stop if symptoms appear 
Important: not every amalgam bearer needs chelation. Many people live symptom-free with amalgam for 
decades. Chelation is justified only when burden AND symptoms are proven. 
 
6. What Can You Do? – Evidence-based, Practical Steps to Restore Oral Balance 
 
6.1 Diet – The Foundation 
 
6.1.1 Carbohydrate Reduction 
Candida loves sugar and simple carbohydrates. Studies show: 

• < 50 g carbs/day: significant reduction in Candida load within 2–4 weeks 
• 50–100 g/day: moderate effect 
• > 150 g/day: Candida remains active 

Practical: 
• Reduce: white bread, pasta, rice, potatoes, sweets, soft drinks 
• Allowed: vegetables (except starchy), meat, fish, eggs, nuts, healthy fats 

 
6.1.2 Polyphenols – Natural Candida Inhibitors 

• Green tea (EGCG): inhibits hyphal formation, disrupts biofilms – 3–4 cups/day 
• Turmeric (curcumin): anti-fungal, anti-inflammatory – 500–1000 mg/day with black pepper (piperin) 

for bioavailability 
• Resveratrol (from grapes, blueberries): inhibits Candida virulence 
• Garlic (allicin): potent anti-fungal – raw or as extract 

 
6.1.3 Probiotics – The Good Reinforcements 
Not all probiotics are equally effective. Evidence exists for: 

• Lactobacillus rhamnosus GG, L. reuteri, L. acidophilus: inhibit Candida adhesion, produce lactic acid and 
H₂O₂ 

• Bifidobacterium: competes for niches 
• Saccharomyces boulardii: yeast with anti-Candida action (competitive inhibition) 

Dosage: at least 10 billion CFU/day, better 20–50 billion. Prefer multi-species products. 
 
6.2 The NAM-Regeneration Concept – Oral Microbiome Care 
NAM dentistry has developed a holistic 4-stage concept that focuses on regeneration instead of disinfection 
[51]. 
 
Stage 1: Tongue cleaning with tongue pads 
The dorsal tongue is the largest biofilm reservoir in the mouth – 60–70 % of all oral bacteria. Soft tongue pads 
remove coatings mechanically without injuring papillae. 

• Daily in the morning, 3–5 strokes from back to front 
• Reduces total bacterial load, improves taste perception 

 
Stage 2: Oil pulling – scientifically validated 
A recent study showed: oil pulling achieves comparable efficacy to professional airflow therapy in reducing 
sub-gingival biofilms [51]. 
Significant reduction in total bacterial count without root-surface erosion [51] 
 
Application: 

• 10 ml oil mixture (sunflower + sage + black cumin) 
• Move in mouth, pull through teeth for 5–10 min 
• Daily in the morning before breakfast 
• Spit out, rinse mouth 

 



 

Stage 3: Oil-based toothpaste – without fluoride toxicity 
Fluoride warning: fluoride accumulates in the body (cumulative toxicity), gives Candida a selective advantage 
at >1500 ppm, disturbs thyroid. NAM recommends fluoride-free toothpaste. 
Oil-based toothpaste uses: 

• Plant oils (coconut, sesame) as base 
• Xylitol/birch sugar (natural anti-caries agent) 
• Essential oils (peppermint, sage) for antimicrobial action 
• Mineral abrasives instead of harsh particles 

 
Stage 4: Re-colonising bacterial spray – the paradigm shift 
After cleaning, do not leave the mouth sterile – actively re-colonise! 
Bacterial sprays with living probiotic strains: 

• Streptococcus salivarius K12, M18: produce bacteriocins against pathogens 
• Lactobacillus reuteri: inhibits Candida and S. mutans 
• Bifidobacterium lactis: immunomodulation, niche occupation 

Application: after brushing, 2–3 sprays, do not rinse, morning and evening 
Please rethink: conventional = disinfection → sterile oral cavity. 
NAM = cleaning → targeted re-colonisation → stable microbiome. 
 
Mechanical basic cleaning 

• Toothbrush: 2× daily, 2 min, soft bristles 
• Dental floss/interdental brushes: 1× daily – 40 % of tooth surface is interdental 
• Important: goal is a balanced microbiome, not sterility! 

 
6.3 Treat Inflammation – Address Pillar 2 

18. Professional dental cleaning: every 3–6 months – removes supra- and sub-gingival calculus 
19. Periodontal therapy: if pocket depth >4 mm: closed/open curettage, regenerative measures if needed 
20. Root-canal therapy/extraction: chronically inflamed teeth must be treated – better to lose than to 

keep 
21. Cyst surgery: radiolucent areas on X-ray must be clarified and surgically removed if necessary 

 
6.4 Check Materials – Address Pillar 1 

22. Amalgam removal: consider if many old fillings present – but with protective measures! (rubber 
dam, high-volume suction, oxygen, activated charcoal) 

23. Avoid mixed metals: gold + titanium + amalgam in mouth = galvanic element → corrosion 
24. Biocompatible alternatives: ceramic, BPA-free composite, zirconia 
25. Material-compatibility test: lymphocyte transformation test (LTT) if allergy suspected 

 
7. Conclusion – The Paradigm Shift 
After this detailed discussion, one thing should be clear: Candida is neither friend nor foe – it is a mirror. 
A mirror of: 

• your diet (sugar overload?) 
• your oral hygiene (balanced or exaggerated?) 
• your dental materials (amalgam, metal mix?) 
• your inflammation (hidden periodontitis, root infections?) 
• your immune system (exhausted by chronic stress?) 

 
Old medicine asks: “How do I fight Candida?” 
New medicine asks: “Why has Candida become pathogenic – and how do I restore balance?” 
This means: 

• No war-on-Candida mentality: antifungals are emergency tools, not long-term solutions 
• No extremes: neither in hygiene nor in “detox” 
• No mono-focus: Candida is part of an ecosystem – treat the whole system 



 

• No quick fixes: restoring balance takes weeks to months 
Candida is your ally – if you give it the right conditions. 
The three pillars of the NAM-Dentistry Systematic [15] – toxification, silent inflammation, dynamic 
function – provide a systematic framework for this holistic view. They are relevant not only for Candida, but for 
your entire oral and systemic health. 

* * * 
 
This guide should help you understand Candida anew – not as an enemy, but as part of you. 
What you do with this knowledge is up to you. 
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	Introduction – Why this guide?
	If you are reading these lines, you have probably already heard of Candida – perhaps in connection with oral thrush, intestinal problems or chronic fatigue. The internet is full of contradictory information: some claim Candida is the root of all evil ...
	The truth lies in between – and is far more complex and fascinating.
	This guide is based on current scientific studies from 2014-2025 and explains:
	 What Candida really is and how it normally lives with us
	 Under which conditions it changes from friend to foe
	 The role of dental fillings, inflammation and diet
	 How Candida cooperates with other microbes
	 Why “detoxification” sometimes does more harm than good
	 What you can do concretely – without extreme measures
	Goal: You should understand that Candida is a mirror of your oral health – and that you can restore balance through conscious decisions.
	What is Candida albicans?
	1.1 The fungus inside us – an evolutionary perspective
	Candida albicans is a single-celled yeast belonging to the Ascomycetes family. It naturally lives in and on our body – especially in the mouth, gut and on the skin. In about 40-60 % of people Candida can be detected in the oral cavity without any symp...
	Why is it there at all?
	Fungi and animals diverged about 1.5 billion years ago from a common eukaryotic ancestor. This means humans and Candida are evolutionarily closer than humans and bacteria. This long shared history has produced a highly specialised relationship.
	Important: Candida is not an “invader” you picked up somewhere. It is transmitted in the first days of life – usually from the mother during breast-feeding or through skin contact. It belongs to your normal microbiome.
	1.2 The two faces of Candida
	Candida can exist in two different forms:
	• Yeast form (blastospores): round, single cells that reproduce by budding. This form is harmless and lives peacefully with us.
	• Hyphal form (mycelium): long, thread-like structures that can penetrate deep into tissue. This form is aggressive and produces enzymes that destroy barriers.
	The switch from yeast to hyphae is triggered by: low pH (acid), nutrient deficiency, physical stressors, certain temperatures. This switch is usually reversible – when conditions improve, Candida reverts to the harmless yeast form.
	1.3 What Candida does for us – the symbiotic side
	For a long time Candida was thought to be only a tolerated passenger. Recent research shows it fulfils active functions.
	Immune training – why children need Candida
	The cell wall of Candida contains β-glucans – long sugar chains recognised by special receptors (Dectin-1) on immune cells [14]. This recognition trains the immune system:
	• Learning tolerance: the immune system learns to distinguish harmless from dangerous microbes. Without this contact in childhood, allergy risk increases.
	• Regulatory T cells (Tregs): Candida promotes the formation of these “peacemakers” of the immune system, which dampen excessive reactions.
	• “Trained immunity”: contact with Candida long-term shapes innate immunity – an effect that can even be passed on to offspring via epigenetic mechanisms.
	🔬 Study: mice raised under sterile conditions (without Candida) showed reduced Treg numbers and over-reacted to harmless allergens. After Candida exposure the immune system normalised.
	Niche occupation – bouncer against invaders
	Your mouth offers limited space and resources. Candida occupies these niches – thereby preventing more dangerous fungi (e.g. Aspergillus or pathogenic Candida species such as C. auris) from settling [13].
	This principle is called “competitive exclusion”.
	Molecular communication – farnesol as a signalling molecule
	Candida produces farnesol – a sesquiterpene molecule that was first discovered as an autocrine substance: it prevents Candida itself from switching too strongly to the hyphal form (a safety mechanism) [8].
	Surprisingly, farnesol also acts on bacteria! In laboratory studies it reduced virulence-factor expression of Staphylococcus aureus [7]. Thus Candida may possibly dampen the aggressiveness of dangerous bacteria – a protective mechanism for the mucosa.
	1.4 What the host offers Candida
	The relationship is not one-way. Your body offers Candida ideal living conditions:
	• Constant temperature: 37  C – optimal for Candida growth
	• Moisture: saliva prevents dehydration and supplies water for metabolic processes
	• Nutrients: glucose from food/saliva, mucosal glycans (sugar chains on mucosal cells), amino acids from proteins
	• Protected niches: dorsum of tongue (papillae), gingival sulcus, denture surfaces, interdental spaces
	• Moderate immune surveillance: the immune system keeps Candida in check but does not eliminate it completely – a balance
	Conclusion Chapter 1: Candida is a natural, evolutionarily old companion of humans. In low concentrations and in the yeast form it is harmless – and even fulfils important functions for your immune system and niche occupation.
	When does Candida become a problem? The three pillars
	The transition from symbiont to pathogen does not occur overnight. It is a gradual process triggered by three main factors – the so-called “Three Pillars of the NAM-Dentistry Systematic” [15].
	Pillar 1: Toxification – when poisons shift the balance
	Toxification is a neologism describing active toxicological processes – not just passive exposure, but active transformation and accumulation of toxins in the body.
	2.1.1 Amalgam – the mercury problem
	Amalgam consists of about 50 % mercury (Hg), the rest is an alloy of silver, tin, copper and zinc. For a long time amalgam was considered stable and harmless. Reality is more complex:
	• Continuous Hg release: every amalgam filling releases tiny daily amounts of mercury – through mechanical stress (chewing), temperature changes (hot/cold), electrochemical corrosion (galvanic elements).
	• Migration through dentine: mercury travels through dentinal tubules to the pulp (nerve) and beyond [21]. Synchrotron studies show Hg reaches the pulp within weeks.
	• Biofilm selection: mercury acts antimicrobially – but not equally strongly on all microbes. Candida is significantly more resistant than many bacteria, giving it a selective advantage.
	⚠️ Candida can accumulate up to 57 % of available lead from the environment [22].
	2.1.2 The methylation catastrophe
	The real problem is not elemental mercury (Hg⁰) but its conversion:
	Candida possesses enzymes (methyltransferases) that can convert elemental mercury into organic methylmercury (CH₃Hg⁺) [19]. This reaction was already demonstrated in 1991 by Yannai et al.
	Why is this a problem?
	• Methylmercury is lipophilic – it crosses the blood-brain barrier
	• It accumulates in the nervous system
	• It has a half-life of 50-70 days in the body (vs. 1-3 days for inorganic Hg)
	• It is 10-100× more toxic than elemental mercury
	📊 Research: in experiments Candida albicans converted 28-43 % of available inorganic mercury into methylmercury – depending on pH and nutrient availability [19].
	Amalgam is not the only problem:
	 Titanium implants: release nanoparticles that alter biofilms [18]. Candida adheres well to titanium surfaces.
	 CrCoMo alloys: (used in crowns and partial dentures) release chromium, cobalt, and molybdenum – all potential allergens and biofilm modulators.
	 Gold alloys: often not pure gold, but alloys containing silver, copper, palladium – each metal a potential disruptor.
	2.1.4 Fluoride – The Dose Makes the Poison
	Fluoride is an established caries preventive – but dose is critical. Studies show:
	 500–1000 ppm fluoride: inhibits S. mutans, little effect on Candida
	 1000–1500 ppm: early signs of Candida resistance
	 >1500 ppm (e.g., in “extra-strength” toothpastes): Candida becomes 10× more resistant than bacteria – a selective advantage!
	In practice: normal toothpaste (1000–1450 ppm) is usually unproblematic. High-dose fluoride gels for professional cleaning should be used only selectively.
	Pillar 2: Silent Inflammation – The Underestimated Danger
	“Silent inflammation” means chronic, often symptom-free inflammation that persists for years and is recognised only late.
	2.2.1 Gingivitis and Periodontitis
	Gingivitis (gum inflammation) is the most common oral disease – 80–90 % of adults are affected. Periodontitis (inflammation of the tooth-supporting tissues with bone loss) affects about 50 % of adults over 30.
	How does this favour Candida?
	 Barrier disruption: inflamed tissue is more permeable – Candida hyphae penetrate deeper
	 Immune exhaustion: chronic inflammation ties up immune resources – Candida is less controlled
	 pH shift: inflammation lowers local pH – triggers hyphal formation
	 Nutrient flow: inflammation increases blood flow → more glucose, more iron from blood → food for Candida
	2.2.2 Root-canal Infections and Cysts
	Chronic apical periodontitis (CAP) – inflammation at the root tip – is often symptom-free for years. X-rays show dark radiolucencies, yet patients feel no pain. Cysts (cavities in the jaw bone) are frequently colonised by Candida [10]. The combination...
	2.2.3 The Systemic Dimension – Why Oral Inflammation Affects the Whole Body
	Chronic oral inflammation continuously releases cytokines and interleukins – messenger substances that act throughout the body via the bloodstream:
	 IL-1β, IL-6, TNF-α → chronic systemic inflammation
	 Kynurenine shift (tryptophan metabolism): inflammation diverts tryptophan away from serotonin synthesis toward kynurenine – can cause depression, sleep disturbances, immunosuppression
	 Bacteraemia: in periodontitis, bacteria enter the blood daily – amplified by brushing and chewing
	 Candida translocation: in severe cases, Candida can cross the inflamed mucosa into the bloodstream → risk of sepsis (especially in immunocompromised patients)
	Important: the kynurenine shift is only one of many systemic effects – not the only or most important one. Oral silent inflammation has multiple systemic consequences: cardiovascular disease, worsening diabetes, joint inflammation, pregnancy complicat...
	Pillar 3: Dynamic Function – Mechanical Disturbances as Entry Ports
	Dynamic Function refers to occlusal disturbances, craniomandibular dysfunction (CMD), bruxism (tooth grinding), and malocclusion.
	 Micro-cracks in enamel: overloading causes fine cracks – ideal entry ports for Candida
	 Hypersensitivity: painful hypersensitivity due to exposed dentinal tubules → biofilm retention
	 Gum recession: mechanical overload can cause gingival recession → root surfaces exposed
	 Abrasion/attrition: enamel loss from grinding creates rough surfaces – perfect for biofilms
	Summary of the three pillars: Candida becomes pathogenic when these three factors combine. Individually they are often tolerable – together they create a “perfect storm”. Therapy must therefore address all three pillars.
	3. Candida and Caries – The Underestimated “Cariome”
	3.1 The “Cariome” – A New Concept
	For decades, Streptococcus mutans was considered the caries pathogen. Newer research shows: caries is a multifactorial, ecological event – a shift of the entire microbiome. The “cariome” denotes the totality of all cariogenic microorganisms – and Cand...
	3.2 Why Is Candida So Cariogenic? – The Mechanisms
	3.2.1 Extreme Acidogenesis
	Candida produces massive amounts of acid from fermentable carbohydrates:
	 5× higher than typical lactobacilli at pH 7.0 [1]
	 Acid tolerance: Candida still grows at pH 3.5 – a value at which S. mutans is strongly inhibited
	 Positive feedback loop: low pH → hyphal formation → even more acid
	3.2.2 Collagenolytic Activity
	Candida secretes secreted aspartate proteinases (SAPs) – enzymes that degrade collagen type I [11]:
	 Collagen type I constitutes 90 % of the organic dentine matrix
	 SAP activity increases under acidic conditions (pH 3–5)
	 Result: double punch – acid dissolves hydroxyapatite, SAPs break down collagen Dentine demineralisation by Candida is 20× higher than by S. mutans alone [2]
	3.2.3 Biofilm Synergies – When Bacteria and Fungi Cooperate
	Dual-species biofilms (Candida + S. mutans) show synergistic effects [4,5,6]:
	 Glucan adhesion: S. mutans produces glucans (via GtfB/C), Candida expresses Als3 adhesin → direct binding
	 Metabolic synergy: Candida produces ethanol from glucose, S. mutans metabolises ethanol → resource sharing
	 Hyphae as scaffold: Candida hyphae form 3D structures in which bacteria are protected
	 EPS production: extracellular polymeric substances are produced jointly → thicker, tougher biofilm
	🔬 In-vivo study (rats): animals infected with Candida + S. mutans developed 40 % more caries than those with S. mutans alone [4]. Lesions were also deeper and more often involved dentine.
	3.3 Candida in Different Caries Types
	Candida is not equally relevant for all caries types:
	Relevance
	Candida Prevalence
	Caries Type
	100 % [44,45]
	Cervical caries
	⭐⭐⭐ Very high
	70–80 % [3,44]
	ECC (early childhood caries)
	⭐⭐⭐ Very high (recurrence risk)
	60–70 % [1]
	Recurrent caries (under fillings)
	⭐⭐ High
	50–60 %
	Root caries
	⭐⭐ Moderate–high
	30–40 %
	Approximal caries (interdental)
	⭐ Moderate
	Interpretation: Candida is especially relevant for caries in niches (cervical, root, under fillings) and in children with ECC – here, anti-Candida strategies are particularly important.
	4. Dangerous Liaisons – Cross-Kingdom Interactions
	In nature, there are no lone fighters. Microorganisms constantly communicate, cooperate, and compete across species boundaries (“cross-kingdom”). Candida is a master of this communication.
	4.1 Candida & Porphyromonas gingivalis – The Periodontitis Alliance
	4.1.1 Who Is Porphyromonas gingivalis?
	P. gingivalis is a Gram-negative, strictly anaerobic bacterium – the main cause of periodontitis. It lives deep in periodontal pockets and causes bone loss. Two problems:
	1. P. gingivalis is anaerobic – needs oxygen-free zones
	2. P. gingivalis requires haem (iron-porphyrin from blood) as an essential nutrient
	Candida solves both problems:
	4.1.2 Mechanism 1: Hyphae as Oxygen Shield
	Candida hyphae form dense, 3D structures in biofilms. Deep inside these hyphal networks, hypoxia (lack of oxygen) prevails – perfect for P. gingivalis [30]. Studies show: P. gingivalis survives 10× longer under aerobic conditions in Candida biofilms t...
	4.1.3 Mechanism 2: Haem Competition Increases Virulence
	Both Candida and P. gingivalis need iron from blood [28,33]. They compete for haem – but this competition makes P. gingivalis more aggressive:
	 P. gingivalis expresses more gingipains (RgpA, Kgp) under haem limitation – proteases that destroy tissue [28]
	 More haemolysis → more bleeding → more haem available → positive feedback loop
	 Candida Als1/Als3 bind P. gingivalis directly to hyphae → spatial co-localisation [29]
	🔬 Study (3D model): in a 3D epithelial model, Candida–P. gingivalis biofilms caused 60 % more barrier disruption than P. gingivalis alone [31]. The combination dramatically increased IL-1β and IL-8 secretion.
	4.1.4 Clinical Relevance
	 Patients with Candida-positive pockets have significantly greater pocket depths [32]
	 EDTA (ethylenediaminetetra-acetic acid) – IV, also binds Ca, Mg, Zn
	 Alpha-lipoic acid, chlorella, coriander – “natural” chelators (weak evidence)
	5.2 The Problem with Candida Biofilms
	5.2.1 Candida as Metal Store
	As mentioned, Candida accumulates heavy metals:
	 57 % of available lead [22]
	 30–43 % of mercury (with methylation) [19]
	 Cadmium, arsenic, nickel – depending on exposure
	These metals are integrated into the cell wall and biofilm matrix – they stabilise the structure. Chelators remove these metals from the biofilm.
	5.2.2 Biofilm Destabilisation
	What happens when chelators remove the metals?
	1. Structural collapse: biofilms lose mechanical integrity – they “crumble”
	2. Metal release: stored metals are suddenly mobilised – but not automatically excreted!
	3. Redistribution: metals can relocate to other tissues (liver, brain, kidney) – “redistribution paradox” [24,25]
	4. Oxidative stress: released metal ions (especially Cu, Fe) catalyse Fenton reactions → ROS formation → cell damage
	Clinical example: a 45-year-old patient with 8 amalgam fillings starts aggressive DMPS chelation (weekly, 6 weeks). After 3 weeks, he develops: headaches, cognitive impairment (“brain fog”), metallic taste. Urinary mercury initially rises sharply, the...
	5.3 The Helicobacter Problem
	Even more problematic: when Candida biofilms are destabilised, intravacuolar H. pylori is released [38,42]:
	 Asymptomatic carriers → symptomatic patients: 50 % of people carry H. pylori without symptoms [41]. After chelation, gastritis symptoms can suddenly appear: nausea, bloating, upper-abdominal pain
	 Virulence boost: released H. pylori expresses more VacA, CagA – toxins that damage cells
	 Therapy resistance: if H. pylori suddenly becomes active, it must be eradicated – but resistance to clarithromycin, metronidazole is rising worldwide
	5.4 Dysbiosis – The Disrupted Microbiome
	Chelators are not selective – they also deprive beneficial bacteria of essential trace elements [26,27]:
	 Iron withdrawal: lactobacilli, bifidobacteria need iron – they die when it is removed
	 Zinc withdrawal: many enzymes need zinc as cofactor
	 Selection: pathogens are often metal-resistant → dysbiosis worsens
	 Gut-barrier disruption: disturbed microbiome → “leaky gut” → endotoxaemia → systemic inflammation
	5.5 Proper Chelation – If at All
	This does not mean chelation is never useful – but it must be done correctly:
	1. Clarify indication: is heavy-metal burden proven? (blood, urine, hair analysis)
	2. Remove source first: amalgam removal before chelation – not vice versa. Removal under protective measures (rubber dam, high-volume suction)
	3. Chelate slowly: low doses, long intervals (e.g., DMSA 500 mg every 2–4 weeks) – not weekly!
	4. Protect microbiome: probiotics (Lactobacillus, Bifidobacterium), prebiotics (inulin, FOS), fermented foods
	5. Replace trace elements: zinc, selenium, magnesium – daily
	6. Antioxidants: glutathione, vitamins C, E, alpha-lipoic acid – reduce oxidative stress
	7. Monitoring: regular urine/blood checks – stop if symptoms appear
	Important: not every amalgam bearer needs chelation. Many people live symptom-free with amalgam for decades. Chelation is justified only when burden AND symptoms are proven.
	6. What Can You Do? – Evidence-based, Practical Steps to Restore Oral Balance
	6.1 Diet – The Foundation
	6.1.1 Carbohydrate Reduction
	Candida loves sugar and simple carbohydrates. Studies show:
	 < 50 g carbs/day: significant reduction in Candida load within 2–4 weeks
	 50–100 g/day: moderate effect
	 > 150 g/day: Candida remains active
	Practical:
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	 Daily in the morning, 3–5 strokes from back to front
	 Reduces total bacterial load, improves taste perception
	Stage 2: Oil pulling – scientifically validated A recent study showed: oil pulling achieves comparable efficacy to professional airflow therapy in reducing sub-gingival biofilms [51]. Significant reduction in total bacterial count without root-surface...
	Application:
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	 Move in mouth, pull through teeth for 5–10 min
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	 Spit out, rinse mouth
	Stage 3: Oil-based toothpaste – without fluoride toxicity Fluoride warning: fluoride accumulates in the body (cumulative toxicity), gives Candida a selective advantage at >1500 ppm, disturbs thyroid. NAM recommends fluoride-free toothpaste.
	Oil-based toothpaste uses:
	 Plant oils (coconut, sesame) as base
	 Xylitol/birch sugar (natural anti-caries agent)
	 Essential oils (peppermint, sage) for antimicrobial action
	 Mineral abrasives instead of harsh particles
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	 Lactobacillus reuteri: inhibits Candida and S. mutans
	 Bifidobacterium lactis: immunomodulation, niche occupation
	Application: after brushing, 2–3 sprays, do not rinse, morning and evening
	Please rethink: conventional = disinfection → sterile oral cavity. NAM = cleaning → targeted re-colonisation → stable microbiome.
	Mechanical basic cleaning
	 Toothbrush: 2× daily, 2 min, soft bristles
	 Dental floss/interdental brushes: 1× daily – 40 % of tooth surface is interdental
	 Important: goal is a balanced microbiome, not sterility!
	6.3 Treat Inflammation – Address Pillar 2
	18. Professional dental cleaning: every 3–6 months – removes supra- and sub-gingival calculus
	19. Periodontal therapy: if pocket depth >4 mm: closed/open curettage, regenerative measures if needed
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	After this detailed discussion, one thing should be clear: Candida is neither friend nor foe – it is a mirror. A mirror of:
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	Old medicine asks: “How do I fight Candida?” New medicine asks: “Why has Candida become pathogenic – and how do I restore balance?”
	This means:
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	This guide should help you understand Candida anew – not as an enemy, but as part of you. What you do with this knowledge is up to you.
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