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METABOLISM

The sum total of all the chemical 
reactions driving how you feel 
today and creating the chemistry 
moving you toward future health.



METABOLISM

Directly under the influence of  
Global Metabolic Inflammatory 

Signaling =

Metaflammation drives
Metabolic Dysregulation



Metabolic Networks
Understanding  the 
“disruptors” to your current 
metabolic performance 
leads to strategies to cut off 
excessive inflammatory 
signals and rejuvenate 
health on a cellular level.



Key Tenants of

Aging,  
Performance 
and Vitality 

Oxidative Stress / Inflammation
Hormonal Balance

Stress Hormones

Glucose / Insulin Regulation

GUT integrity and microbiome diversity

Immune Balance
Environmental Burden

Individuality



Metaflammation
• Also know as “Inflammaging” and metabolism 

induced inflammation

• Chronic low-grade inflammatory sequela

• Increases aging processes and metabolic 
signaling issues

• Increased peripheral and central inflammation

Prattichizzo F, et al. Inflammageing and metaflammation: the yin and yang of type 2 
diabetes. Ageing Res Rev. 2018;41:1-17.



Metaflammation

Prattichizzo F, et al. Inflammageing and metaflammation: the yin and yang of type 2 
diabetes. Ageing Res Rev. 2018;41:1-17.

Results in co-morbid conditions:

• Altered methylation 
patterns

• Cardiovascular issues –
lipid, vascular

• Hormonal imbalances
• Liver and kidney diseases
• Immune dysfunction

• Thyroid, fatigue
• Sleep problems
• Cognitive and mood 

problems
• Sarcopenia
• Osteoporosis
• Cancer



Metaflammation Contributors
• STRESS
• Caused by AND leads to “diabesity”:

• Insulin resistance; type 2 diabetes
• Obesity
• Stress
• Diet
• LPS induced
• Liver / kidney issues

• GUT microbiome issues - Leaky GUT

Prattichizzo F, et al. Inflammageing and metaflammation: the yin and yang of type 2 
diabetes. Ageing Res Rev. 2018;41:1-17.



Metaflammation Contributors

• Chronic bacterial or 
viral infections

• Periodontitis/ gingivitis
• Cellular debris
• Misplaced self 

molecules
• Misfolded/oxidized 

proteins
• DIET 

• Lifestyle –
overexercise? 

• SLEEP quality and 
quantity

• Environmental factors –
metals, artificial food 
additives, sweeteners, 
POPs, others  

Prattichizzo F, et al. Inflammageing and metaflammation: the yin and yang of type 2 
diabetes. Ageing Res Rev. 2018;41:1-17.





• Altered
• Intestinal

• Permeability

Poor/inflammatory Dietary 
Choices

Stress & Emotions

Infection

Lectins

Systemic Disease

Toxic Exposure

Food Allergy

Malnutrition

Dysbiosis 

Toxic Overload

Elevated Total
Toxic & Antigenic
Burden

Low Stomach Acid

Systemic Disease

Metaflammation and the GUT

Presenter
Presentation Notes
So what are the causes and  the consequence of this leaky gut pathophysiology?





Basics Review: The Metabolic Triads™
Energy

T1
Adrenal
Thyroid

Pancreas

Resiliency

T2
Gut

Immune
Brain

Endurance

T3
Cardio

Pulmonary
Neuro-Vascular

Detoxification

T4
Liver

Lymph
Kidneys

Potency

T5
Testosterone

Estrogen
Progesterone

• These metabotypes, called Triads, are the organizing principle and language of the Metabolic Code report, designed 
to highlight areas of impaired resiliency and reduced allostasis in graphical and scaled numerical reporting.

• Comparative analyses of data can be performed longitudinally or among groups, to make measurement of clinical 
progress simple and powerful.



Why TRIADS?
• Based on defined physiological relationships
 (HPA axis, GUT-Brain axis, Heart-Gut axis, etc.)

• Research supported
• Clinically relevant framework
• Deconstructs difficult patient presentations
• Creates a pathway for clinical success using supplements, bioidentical 

hormonal replacement therapy where necessary, diet/lifestyle and 
medications if necessary

• Each “TRIAD” can affect other organ systems – “stacking”



Metaflammation 
Constructs

Egger G, et al. 
Obesity 
Reviews. 
2008;10(2):23
7-49.



Hallmarks of Metaflammation

• Chronic STRESS = Immune Shifts = Disease progression

• METABOLIC ACTIVATION PATHWAYS affected by HPA axis dysfunction

Miller ES, et al. Chronic stress induces persistent low-grade inflammation. Am J Surg. 
2019;218:677-683. 



Liu YZ, et al. 
Inflammation: the 
common pathway of 
stress-related diseases. 
Front Human Neurosci. 
2017;2017:00316.



Metaflammation Induces Catabolic 
State

Ferruci L, et al. Inflammageing: chronic inflammation in ageing, cardiovascular disease and frailty. Nat Rev Cardiol. 2018;15(9):505-22.



Oxidative Stress,  
Metaflammation 

and Thyroid 
Dysfunction

Mancini A, et al. Thyroid 
hormones, oxidative stress 
and metaflammation. 
Mediator Inflamm. 2016; 
6757154.



Metaflammation  - Thyroid
• 2016 study, n= 116 patients (72men, 44 women, ages 60-80) Hx stroke vs. 

control 
• Purpose to investigate whether CRP is atherogenic factor in patients 

suffering from subclinical hypothyroidism
• RESULTS: 

• Increased levels of CRP in subclinical hypothyroid patients directly 
associated with increased risk of stroke vs. no hypothyroidism

• Demonstrates important role of inflammation in the development of 
atherosclerosis in subclinical hypothyroid patients

• Elevated TSH lead to endothelial dysfunction and increased 
atherogenesis

• Increases IL-6, TNF-alpha, CRP
Bordean I, et al. Chronic inflammatory markers – factors favouring cerebrovascular disease in patients 
suffering from subclinical hypo- or hyperthyroidism. 2016;21(1):49-51.



Gut as a Source of Metaflammation
• Over-activation of immunity in GUT leads to 

increased production of inflammatory cytokines

• Leaky guy allows bacterial and toxins to enter 
bloodstream

• Leads to peripheral and central inflammation

Viera M, et al. Translocation of a gut pahobiont drives autoimmunity in mice and 
humans. Science. 2018;359(6380):1156-61.



Gut as a Source of Inflammation

• Recent study reports 75% with new onset RA 
(rheumatoid arthritis) have microbiome problems

• Presence of Prevotella copri in GUT correlates with RA 
in US

• Other countries reported different microbiome 
disturbances in RA 

• Japan and US = Prevotella

Maeda Y, et al. Role of gut microbiotic in rheumatoid arthritis. J clin Med. 
2017;6(6):60.





HEART – GUT AXIS 
• GUT epithelial dysfunction also implicated in CVD

• GUT barrier issues lead to leakage of various compounds into the 
blood stream

• LPS endotoxin creates inflammatory cycles

• LPS directly associated w/ CVDs
Kamo T, et al. Novel concept of a heart-gut axis in the pathology of heart failure. Korean Circ J. 
2017;47(5):663-669.
Tang WH, Wang Z, Levison BS, et al. Intestinal microbial metabolism of phosphatidylcholine and 
cardiovascular risk. N Engl J Med. 2013;368:1575–1584.  





Histamine 
Metabolism 
Review

Maintz, L. and Novak, 
N., 2007. Histamine 
and histamine 
intolerance. The 
American Journal of 
Clinical Nutrition, 
[online] 85(5), 
pp.1185-1196.



Histamine 
Intolerance 

Wide-
Reaching 

Symptoms

Maintz, L. and Novak, 
N., 2007. Histamine and 
histamine intolerance. 
The American Journal 
of Clinical Nutrition, 
[online] 85(5), pp.1185-
1196.



Drug Induced Microbioime Disruption (DIMD)
• Prescription and non-prescription 
drugs can alter the microbiome
• Potentially disrupting metabolic 
Pathways
• DIMD can lead to metaflammation if not
corrected
• Affects all facets of metabolism

• Nutrient absorption
• GUT-IMMUNE-BRAIN axis
• Blood glucose balance/insulin resistance
• Hormonal balance – sex / thyroid / appetite
• Sleep 
• Detoxification Bastard QL, et al. Systematic review: human gut dysbiosis induced by 

non-antibiotic prescription medications. Aliment Pharmacol Ther. 
2018;47(3):332-45.



What Drugs Commonly Affect the 
Microbiome

• Antibiotics
• NSAIDs
• Corticosteroids
• OCs/HRT
• PPIs / H2 blockers
• Metformin
• Statins

• Antisychotics
• Opioids
• OTHERS not studied??

Bastard QL, et al. Systematic review: human gut dysbiosis induced by 
non-antibiotic prescription medications. Aliment Pharmacol Ther. 
2018;47(3):332-45.



Inflammasomes
• Family of proteins in charge of the initiation of inflammatory 

process during innate immune response
• Major actors in metaflammation construct
• Signaling platforms associated with stress and damage
• No drug on the market targeting these proteins
• Most characterized = NLRP3 nucleotide-binding domain leucine-

rich repeat
• Controlling inflammasomes important

Zahid A, et al Pharmacological inhibitors of the NLRP3 inflammasome. Front Immunol. 
2019;2019:02538



GUT-LIVER AXIS

• GUT connects the liver w/ intestines via bile acid metabolism

• Bile acid (BA) dysregulation leads to intestinal dysbiosis

• Allows Gram (-) enterogenous pathogenic bacteria and LPS to enter 
liver via portal vein

• Triggers hepatic inflammation via inflammasomes

Wang J, et al. Roles of the inflammasome in the gut-liver axis. Mol Mol Rep. 2019;19(1):3-14.



GUT-LIVER AXIS
• Decreased Bile acids (BAs)  in the gut lead to intestinal dysbiosis 

• Impairs intestinal barrier function – lead to leaky gut

• Induces bacterial translocation to allow pathogens i.e. 
Bacteroidetes (Gram-negative bacteria) and LPS into the liver

• Aggravates hepatic inflammation

• Loss of intestinal epithelial stemness also contributes to bile duct ligation-
induced cholestatic liver injury

Wang J, et al. Roles of the inflammasome in the gut-liver axis. Mol Mol Rep. 2019;19(1):3-14.
Sabino J, Vieira-Silva S, Machiels K, Joossens M, Falony G, Ballet V, Ferrante M, Van Assche G, Van der Merwe S, Vermeire S, Raes
J. Primary sclerosing cholangitis is characterised by intestinal dysbiosis independent from IBD. Gut. 2016;65:1681–1689.



GUT-LIVER Inflammasomes
• Inflammasomes mediate innate immunity in liver / GUT

• (NLRP)6 protein dominant in intestinal microbial balance 
• Via NACHT, LRR and PYD domains 

• Promotes IL-18-dependent antimicrobial peptide (AMP) 
synthesis 

• Promotes mucus secretion from goblet cells
Wang J, et al. Roles of the inflammasome in the gut-liver axis. Mol Mol Rep. 2019;19(1):3-14.



GUT-LIVER Inflammasome Interaction

• In contrast, NLRP3 inflammasome primarily induces IL-1beta

• BAs activate NLRP3 inflammasome in macrophages
• Aggravates inflammatory liver injury
• Affects the epithelial integrity of cholangiocytes by 

inducing the production of pro-inflammatory cytokines
• Excessive Bas induce hepatocyte death

Wang J, et al. Roles of the inflammasome in the gut-liver axis. Mol Mol Rep. 2019;19(1):3-14.



Zuo T, et al. 
Alterations in 
GUT 
microbiota of 
patients with 
COVID-19 
during time 
of 
hospitalizatio
n. 
Gatroenterol. 
2020;159:944
-55.



GUT-Immune Dysfunction and COVID-19 
Infection

• GUT Dysbiosis reported to increase risk of infections 

• Up to 20% of COVID-19 patients report overt gastrointestinal issues

• Studies have detected SARS-CoV-2 virus in anal swabs and stool 
samples in almost 50% of patients with COVID-19

• Suggests the digestive tract is an extrapulmonary site for virus 
replication and activity

Sencio V, et al. Gut Dysbiosis during Influenza Contributes to Pulmonary Pneumococcal Superinfection 
through Altered Short-Chain Fatty Acid Production. Cell Reports. 2020;30(9):2934-47.



GUT-Immune Dysfunction and COVID-19 
Infection

• Virus reported to alter production of SCFAs by the gut microbiota

• Dysbiotic microbiota transfers susceptibility to respiratory bacterial 
infection

• Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infects gastrointestinal tissues

Sencio V, et al. Gut Dysbiosis during Influenza Contributes to Pulmonary Pneumococcal Superinfection 
through Altered Short-Chain Fatty Acid Production. Cell Reports. 2020;30(9):2934-47.



GUT-Immune Dysfunction and COVID-19

• Fecal microbiomes from patients with SARS-CoV-2 19 report 
depletion of symbionts and enrichment of opportunistic pathogens

• Dysbiosis persists after clearance of SARSCoV-2

• Multiple species from the Bacteroidetes phylum correlated inversely 
with fecal shedding of SARS-CoV-2

Zuo T, et al. Alterations in GUT microbiota of patients with COVID-19 during time of 
hospitalization. Gatroenterol. 2020;159:944-55.



GUT-Immune Dysfunction and COVID-19
• Studies report microbiome changes in COVID-19 infection: 

• Baseline abundance of Coprobacillus, Clostridium ramosum, and Clostridium 
hathewayi correlated with COVID-19 severity

• Inverse correlation between abundance of Faecalibacterium prausnitzii

• Bacteroides dorei, Bacteroides thetaiotaomicron, Bacteroides massiliensis, 
and Bacteroides ovatus overexpressed and related to disease severity over 
course of disease 

• Reported to downregulate expression of angiotensin-converting enzyme 2 
(ACE2)

Zuo T, et al. Alterations in GUT microbiota of patients with COVID-19 during time of 
hospitalization. Gatroenterol. 2020;159:944-55.



Gut - Immune Inflammation
• Over-activation of immunity in GUT leads to 

increased production of inflammatory 
cytokines

• Leaky gut allows bacterial and toxins to enter 
bloodstream

• Leads to peripheral and central inflammation
Viera M, et al. Translocation of a gut pathobiont drives autoimmunity in mice 
and humans. Science. 2018;359(6380):1156-61.



Mitochondria and Metaflammation
• Mitochondria Primary source of ATP

• Mitochondrial alterations play central role in aging process

• Altered mitochondrial function is linked to several acute and chronic 
inflammatory diseases

• Mitochondria major source of ROS

• Also targets and quenches ROS  
Lopez-Armada MJ, et al. Mitochondrial dysfunction and the inflammatory 
responise. Mitochondrion. 2013;13(2):106-118.



Mitochondria and Metaflammation
• Increased pro-inflammatory mediators alter mitochondrial 
function

• Increases mitochondrial oxidative stress = dysfunction

• Uncontrolled generation of ROS overwhelms cellular antioxidant 
protection of mitochondria

• Vicious cycle of inflammation

• Increased aging 
Lopez-Armada MJ, et al. Mitochondrial dysfunction and the inflammatory 
responise. Mitochondrion. 2013;13(2):106-118.



Mitochondria and Metaflammation

• Damage-associated molecular patterns derived from 
mitochondria contributes to inflammasome formation 

• Also caspase-1 activation

• Alterations in mitochondrial autophagy may also lead to 
inflammation

Lopez-Armada MJ, et al. Mitochondrial dysfunction and the inflammatory 
responise. Mitochondrion. 2013;13(2):106-118.



Mitochondrial Dysfunction
• Mitochondrial dysfunction activates the redox-
sensitive factor NF-κB pathway

• Induces NLRP3 inflammasome activation

• NLRP3 inflammasome/NF-kB pathways work together to 
activate inflammatory cytokines

• Inflammatory mediators induce mitochondrial dysfunction.
Lopez-Armada MJ, et al. Mitochondrial dysfunction and the inflammatory 
responise. Mitochondrion. 2013;13(2):106-118.



DNA Damage and Metaflammation 



Immunometabolic Impact of Metaflammation 
on Health

Hotamisligil GS. Inflammation, metaflammation and immjunometabolic disorders. Nature. 2017;542:177-185.



Sirtuins (SIRT) Crucial Role in Metaflammation
• Inflammation designed by nature for “defending and mending”
• Acute/chronic inflammations are linked to altered glycolysis and fatty 

acid oxidation through NAD+ dependent function of sirtuins
• SIRT targeting important in immune and inflammatory regulation
• Resveratrol potent SIRT-1 upregulation, but…….
• Thai ginseng’s (Kaempferia parviflora) root 

• 5,7 dimethoxyflavone  reported 4-5x more potent at SIRT 
regulation than resveratrol

• Most potent known SIRT1 activator in the plant kingdom
- Nakata A, et al. Potent SIRT1 enzyme-stimulating and anti-glycation activities of polymethoxyflavonoids
from Kaempferia parviflora. Nat Prod Commun. 2014;9(9):1291-4.



Methylation, Homocysteine and 
Metaflammation

• Elevated homocysteine levels linked to metaflammation
• Increases ROS (reactive oxygen species)
• Deactivates NO (nitric oxide)
• Induces Th1 activity
• Elevated Hcy Lowers melatonin – also 
an antioxidant
• Initiates inflammatory cascade

Jones P, et al. Folate and inflammation – links between and features of 
inflammatory conditions. J Nutr Intermed Metab. 2019;19:



Methylation, Homocysteine and 
Metaflammation

• Optimal folate, B 12, B6, B2 necessary

• Low levels B vits increases endothelial dysfunction

• Linked to inflammatory bowel diseases also

• Increases cancer risk

Jones P, et al. Folate and inflammation – links between and features of 
inflammatory conditions. J Nutr Intermed Metab. 2019;19:



Endothelial Metaflammation and Diabesity
• Cardiovascular disorders associated with diabesity = leading cause of 

morbidity and mortality in the Western world

• Endothelial cell dysfunction results from unbalanced production of 
endothelial-derived vascular mediators

• Presents at the earliest stages of insulin resistance and obesity

• May precede the clinical diagnosis of diabetes by several years

• Associated with metaflammation 

Potenza MA, et al. Targeting endothelial metaflammation to counteract diabesity cardiovascular 
risk: current and perspective therapeutic options. Pharmacol Res. 2017;120:226-41.



Kanbay M, et al. A 
journey from 
microenvironment to 
macroenvironment: the 
role of metaflammation 
and epigenetic changes 
in cardiorenal disease. 
Clin Kidney J. 
2019;12(6):861-70.



Metaflammation and Obesity
• Altered homeostasis of nutritionally overloaded cells in obesity 
• Elevated expression of pro-inflammatory cytokines from M1 

macrophages in white adipose tissue – TNFalpha, IL-6, CRP, IL-1b 
etc…

• Decrease in anti-inflammatory cytokines from M2 macrophages – IL-
10, IL-Ra, adiponectin, etc..

• Macrophage-like Kupffer cells increase pro-inflammatory cytokines 
• In response to transducer signals produced by white adipose 
• Leads to necroinflammation 
• “Cycle” of inflammation leading to tissue and cell death

Debnath M, et al. Obesity induced metaflammation: pathophysiology and mitigation. J Cytokine Biol. 
2016;1:1.



Metaflammation and Obesity
• Adipose tissue over-expression of chemoattractant CCL2 

leads to macrophage infiltration, IR and hepatosteatosis
• Adipocytes under stress activate mTOR pathway
• Downregulation of AMP-activated protein kinase (AMPK) 

and SIRT pathways
• Muscle fibers suffer from decreased glycogen synthesis
• HPA axis dysregulation
• Insulin signaling issues

- Debnath M, et al. Obesity induced metaflammation: pathophysiology and mitigation. J Cytokine Biol. 
2016;1:1.
- Li et. . Suppression of the mTORC1/STAT3/Notch1 pathway by activated AMPK prevents hepatic insulin 
resistance induced by excess amino acids. Am. J. Physiol. Endocrinol. Metab. 2014;306:E197–E209. 
(2014)





Metaflammation and Chronic Heart Disease
• Increased CRP directly interferes with NO formation by increasing endothelin-1 

• Increased endothelial dysfunction 
• Increased atherogenesis

• TNF and IL-1β downregulate Ca+2-related gene expression, including sarcoplasmic 
reticulum Ca+2 ATPase and Ca+2 release channels

• Impairs the efficiency of gap junction mechanisms

• Leads to dysregulated electrical conduction and unsynchronized contraction 

Kanbay M, et al. A journey from microenvironment to macroenvironment: the role of metaflammation 
and epigenetic changes in cardiorenal disease. Clin Kidney J. 2019;12(6):861-70.



Metaflammation and Chronic Heart Disease
• Negative inotropic effect on myocytes,

• Eccentric cardiomyocyte hypertrophy, myocardial fibrosis, 
ventricular dilation and ultimate CHF

• CKD-driven Klotho deficiency also contributes to cardiomyopathy 

• GUT microbiota alterations also links metaflammation and 
CHD/CKD 

Kanbay M, et al. A journey from microenvironment to macroenvironment: the role of metaflammation 
and epigenetic changes in cardiorenal disease. Clin Kidney J. 2019;12(6):861-70.



Lymphatic – Metaflammation Interplay
• Lymphatic vasculature has profound impact on inflammatory and 

immune responses

• Lymphatic vessels are routes for leukocyte migration 

• Modulate fluid drainage 

• Also active role in immune regulation

• Removal of inflammatory mediators from tissues
- Shin K, et al. Interplay between inflammatory responses and lymphatic vessels. Immune Network. 
2014;14(4):182-86.
- Aebischer D, et al. The inflammatory respose of lymphatic endothelium. Angiogenesis. 2014;17(2):383-93.



Lymphatic – Metaflammation Interplay
• Tissue inflammation rapidly induces lymphatic endothelial 

cell proliferation and chemokine production 

• Leads to lymphangiogenesis

• Lymphangiogenesis influences extent of inflammation

• Lymphatic endothelial cells induce T cell tolerance

Shin K, et al. Interplay between inflammatory responses and lymphatic vessels. Immune 
Network. 2014;14(4):182-86.



Shin K, et al. 
Interplay between 
inflammatory 
responses and 
lymphatic vessels. 
Immune Network. 
2014;14(4):182-
86.



Dietary Issues and Metaflammation
• Excess caloric intake can disrupt microbiota circadian fluctuations

• Increases appetite dysregulation
• Increases inflammatory tone
• Increased chronic inflammation

• Postprandial lipoproteins are involved in the inflammatory process that precedes 
the development of cardiometabolic diseases

• VLDL and chylomicrons bind to endothelial cells and circulating lympohocytes
• Atherosclerotic cardiovascular disease
• Non-alcoholic fatty liver disease
• Non-alcoholic steatohepatitis 
• T2DM

Franceshi C, et la. Inflammaging: a new immune-metabolic viewpoint 
for age-related diseases. Nature. 2018;14:576-590.



• Chronic consumption of Western Diet + sedentary behavior = 
Metaflammation

• High fat, high fructose-based and excessive calories induces 
metaflammation

• Memorized’ by innate immune cells through long-lasting metabolic 
and epigenetic cellular reprogramming

• Increased link between Western Diet and CKD (chronic kidney 
disease) and CHF (congestive/chronic heart failure)

Western Diet and Metaflammation

Christ A, et al. The Western lifestyle has lasting effects on metaflammation. 2019;19:267-68.
Kanbay M, et al. A journey from microenvironment to macroenvironment: the role of metaflammation and 
epigenetic changes in cardiorenal disease. Clin Kidney J. 2019;12(6):861-70.



• Improvements in CRP-hs noted with:
• Weight reduction
• Improved glycaemic control 
• Low degree of liver steatosis 

• Randomized, controlled study : Metainflammation and 
Mediterranean Diet n=30

• Adherence to the Mediterranean diet decreased :
• CRP levels 
• TNFα 
• IL-6
• Parallel to the improvement of glycemic control in T2D patients

Dietary Changes

Kurylowicz A, et al. Antiinflammatory strategies targeting metainflammation in type 2 diabetes. Molecules. 
2020;25:2224.





Assessing Metaflammation - LABS
• Cortisol serum
• CRP-hs
• MPV 
• Vitamin D total 
• IL-6
• Homocysteine
• B12/RBC folate
• Monocytes/Basophils/Eosinophil %
• WBC’s
• Galectin-3
• Platelets
• Fibrinogen
• 8-OHdG

• F2 isoprostane
• Iron, total
• TIBC
• % Saturation
• Ferritin
• VEGF
• TGF-beta1
• Adiponectin
• MMP-9
• Neopterin
• GlycA



MPV – Mean Platelet Volume
• Platelet size demonstrated to reflect platelet activity 
• Useful predictive and prognostic biomarker of cardiovascular 

events 
• Associated with prothrombotic and proinflammatory events
• Changes in MPV reported to be important biomarker for 

inflammatory processes
• Also neoplastic diseases

Korniluk A, et al. Mean platelet volume (MPV):  New perspectives for an 
old marker in the course and prognosis of inflammatory conditions. Mediat
Inflamm. 2019;2019:9213074/



GlycA
• Novel marker for systemic inflammation
• Also CV disease risk
• Low intra-individual variability
• Metainflammatory and autoimmune patients
• Reflects both increased glycan complexity and circulating acute phase 

protein levels during local and systemic inflammation
• Levels associated wth IL-6, TNF-alpha, fibrinogen, hsCRP, serum 

amyloid A, LpPLA2

• Levels also associated with increased production of anti-microbial 
peptides (AMPs), circulating leukocytes and neutrophil activity

Connelly MA, et al. GlyA, a novel biomarker of systemic inflammation and cardiovascular 
disease risk. J Transl Med. 2017;15:219.



GlycA
• GlycA increased in chronic inflammation and febrile conditions
• GlycA also correlates with markers of MetS:

• Body mass index (BMI)
• Insulin resistance, Type II
• BP
• Ratio of leptin to adiponectin

• This makes GlycA a reliable CV risk marker BEYOND hsCRP
• Also marker for progression of CV risk to T2DM
• LabCorp range = < 400 umol/L ; . 400  = high risk

Connelly MA, et al. GlyA, a novel biomarker of systemic inflammation and cardiovascular 
disease risk. J Transl Med. 2017;15:219.



Neopterin

• Marker of cellular immune system activation
• Marker of increased oxidative stress
• Produced by GTP-cyclohydrolase i in human macrophages and dendritic cells 

upon stimulation by Interferon-gamma
• Indicative of pro-inflammatory immune status
• Blood = < 2.5ng/ml cut off 
• 2.5 and > = chronic immune activation

Mangge H, et al. Antioxidants, inflammation and cardiovascular disease. World J Cardiol. 2014;6(6):462-
77.



Neopterin

• Increased levels reported in :
• Oxidative stress
• Viral and bacterial infections 

• Including Borrelia (Lyme) and H pylori
• Predictor of adverse outcomes in HIV
• Autoimmune conditions
• Malignant tumors
• Allograft rejection episode
• Depression Mangge H, et al. Antioxidants, 

inflammation and cardiovascular 
disease. World J Cardiol. 
2014;6(6):462-77.



Metaflammation 
Nutritional Support



Metaflammation Support – Kyolic Aged 
Garlic Extract

• Proprietary aged garlic extract

• Supports cardiovascular health

• Over 750 clinical studies supporting uses

• Clinically lowers blood pressure – 16%

• Supports blood vessel integrity

• Antiglycation,  diabetes supportive 

Reid K, Frank OR, Stocks NP. Aged garlic extract lowers blood pressure in patients with treated but uncontrolled hypertension: a
randomised controlled trial. Maturitas. 2010;67(2):144-50.



Metaflammation Support – Aged Garlic 
Extract

• Supports immunity

• Supports healthy blood lipid levels – LDL, HDL, LDL-P

• Decreases metaflammation

• Decreases coronary artery calcification

• Improves microbiome

• Neuroprotective

• Lowers homocysteine, CRP
Reid K, Frank OR, Stocks NP. Aged garlic extract lowers blood pressure in patients with treated but uncontrolled hypertension: a
randomised controlled trial. Maturitas. 2010;67(2):144-50.



• 2019 double-blind, placebo controlled randomized clinical study 
• n= 51 healthy but obese adults 
• 3.6gm AGE daily in divided doses x 6wk
• IL-6 and TNF-alpha significantly lower in AGE vs. placebo
• Increased gamma-delta T cells – modulated immunity
• Significant reduction in LDL cholesterol

New Research  
Aged Garlic Extract (AGE) and Reducing Chronic 

Inflammation

Xu C, et al. Aged garlic extract supplementation modifies inflammation and immunity of adults with 
obesity: A randomized, double-blind, placebo-controlled clinical trial. Clin Nutr ESPEN. 2018;24:148-55.



Aged Garlic – REGRESSION OF PLAQUE



• Improves gingival health – decreases inflammation

and bleeding

• 1-2 caps 2 times daily (600-1,200mg)

• Does NOT interact with anticoagulants unlike other garlic 

preparations

• No odor or taste

Aged Garlic Extract

Zini A, et al. The efficacy of aged garlic 
extract on gingivitis – a randomized 
clinical trial. J Clin Dent. 2018;29(2):5-56. 



Curcumin 
• From turmeric (Curcuma longa) root/rhizome

• Traditionally for dyspeptic conditions

• Curcuminoids reported:
• Antiinflammatory
• Decreases inflammasome signaling
• Supports musculoskeletal system
• Joints/connective tissue support
• Helps improve flexibility and mobility



Curcumin - Metaflammation
• Decreases oxidative stress via Nrf2-keap1 pathway

• Inhibits  nuclear factor-kappaB

• Inhibits Toll-like receptor 4-dependent signaling 
pathways 

• Inhibits activation of a peroxisome proliferator-
activated receptor-gamma pathway.

Castro CN, et al. Curcumin ameliorates autoimmune diabetes,. Evidence in 
accelerated murine models of type 1 diabetes. Clin Exp Immunol. 2014;177(1):149-60.



Curcumin Metaflammation
• Modulates multiple cell signaling molecules

• TNF-alpha
• IL 1, IL-6
• COX-2 and 5-lipoxygenase
• NF-kappaB
• CRP
• PgE2
• TGF-beta
• AST/ALT
• Malondialdehyde MDA

• Lab study reports curcumin ameliorates pancreatic beta cell 
destruction in autoimmune diabetes 

Castro CN, et al. Curcumin ameliorates autoimmune diabetes,. Evidence in accelerated 
murine models of type 1 diabetes. Clin Exp Immunol. 2014;177(1):149-60.



Issues with 
Curcumin 

Bioavailability



Enter into the Market - NanoCurcumin



Resilio®  - Curcumin Oromucosal
SMART NanoSpray

Castro CN, et al. Curcumin ameliorates autoimmune diabetes,. 
Evidence in accelerated murine models of type 1 diabetes. Clin Exp
Immunol. 2014;177(1):149-60.

• 99% curcuminoid oral spray; Curcuminoids I, II and III
• 94% higher absorption than a curcumin capsule with optimized 

uptake at 1/10 of the dose = 
• 313-fold higher absorption than a curcumin capsule at 3% 
of the dose 

• 410% higher absorption compared to curcumin infusion at a 
comparable dose =
• 50% better absorption than 1/3 of the dose of curcumin 

infusion 
• Consistently high level of curcuminoids for daily use at a fraction
Of oral doses



Apurano Pharmaceuticals,  Warngau Germany



Apurano
Pharmaceuticals,  
Warngau Germany

Oral 
Bioavailability –
Comparison of
Nano-Curcumin 
And Top Brands 



In-vitro 
TNF-
alpha 
inhibition 

Apurano
Pharmaceuticals,  
Warngau Germany



•The AUC of Resilio is about 50 % 
better than a Curcumin infusion at 
only 1/3 of the dose and price. 

•Less risks also - safety



Resilio SMART Oromucosal Spray Indications

• Control metainflammatory
responses

• Osteoarthritis 

• MetS – insulin/blood glucose, 

• Cardiovascular support –
atherosclerosis; 

• Exercise recovery

• VIRAL infections

• Oncological indications - cancer

• IBDs - inflammatory bowel diseases

• Postoperative inflammation/pain 

• Skin issues – psoriasis, eczema, 
dermatitis



Resilio Oromucosal Spray – Dosage

• 9 sprays daily ( 3 sprays TID) = 25mg/ml (Resilio and 
Resilio Sport or 50mg/ml  (Resilio Pro and Athlete)

• 30ml BPA free plastic or 20ml glass bottle 

• Nanocurcumin effective at 9% of general oral dose

• Physical stability studies x 24mo – microbial x 16 mo

• Pharmaceutically manufactured - sterile



• Proprietary formulation of “pharmaceutical grade” low molecular 
weight beta-glucans

• Extracted from Almond Mushroom (Agaricus sp.)

• High levels of beta-1,3-1,6 glucan and zinc

• Sustainable cultivation in Brazil

• Immuxan = most bioavailable oral beta-glucan supplement on market

ImmuXan -
SMART Nanotized Beta-glucan Oromucosal Spray



• Beta-1,3-1,6 glucans reported in human trials to:
• Decrease metaflammation – improve inflammatory biomarkers
• Immune modulators
• Improve innate immune response
• Decreased infections
• Reduction of colds/flu symptoms days
• Fewer URTI symptoms 
• “TRAINS” T cells for more effective immune response – memory improved
• Bind to Dectin-1 domains on immune cells 
• Increases dectin-1 CR3 signaling (complement receptor)
• Enhances oxidative bursts from primed innate immune cells

DeMarco Castro E, et al. b-1,3-1,6 glucans and immunity: state of the art and future 
directions. Mol Nutr Food Res. 2020;191071. 

ImmuXan



ImmuXan Uses
• Immune Support and  Prevention

• Allergies / food intolerances/sensitivities

• Bacterial and viral infections including COVID-19, colds/flu, URTIs

• GUT Immune issues

• Skin issues

• Sport immune support











ImmuXan
Dosage and Use

Application and dosage – general immune support: 
• A puff in the left and right inner cheek (buccally) and 
under the tongue (sublingually)
• Wait for 10 seconds and then swallow. 
• This sequence should be performed 3 times – 9 puffs total
• Repeat the whole procedure 3x daily - in the morning, noon and 

evening - before meals and after brushing teeth 
• Total of 27 puffs per day = 132mg beta 1,3-1,6 glucans
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