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Genetics and Mast Cells

The Three-D Chess Game 
Played Underwater



Map is downloadable at https://www.nutrigeneticresearch.org/research



RANTES

● RANTES (or CCL5) = Regulated upon Activation Normal T cells Expressed and 

Secreted 

○ A powerful pro-inflammatory mediator of the chemotactic cytokine (CC) 

chemokine family

○ Regulates the mobilization and survival of immune inflammatory cells from 

the bloodstream into tissues and other areas of injury and infection

● Sustained production of RANTES is associated with several detrimental effects 

such as atherosclerosis, liver disease, viral infection, etc. 

○ Treatments that interfere with RANTES are associated with improved 

outcomes

● RANTES orchestrates its effects through binding to one of its receptors: CCR1, 

CCR3, and CCR5

Baturcam E, 2014



RANTES

● RANTES is produced by:

○ Platelets

○ Macrophages

○ Epithelial cells

○ Megakaryoblasts

○ T lymphocytes and eosinophils 

● RANTES stimulates:

○ Histamine secretion by mast cells

○ IgE and IgG production by lymphocytes

○ CD80 expression on antigen-presenting cells

○ Activation and proliferation of NK cells

● RANTES recruits T cells, macrophages, eosinophils and basophils to sites of 

inflammation 

Baturcam E, 2014



Conditions Related 
to RANTES



Castellani, 2021; Kato Y, 2006

RANTES and Mast Cells

● RANTES is a mediator of acute inflammatory responses 

○ RANTES plays a fundamental role in histamine and serotonin generation and 

cell function in mast cells

● In a study of atopic eczema, RANTES and its receptors, CCR3 and CCR5, were 

shown to play potentially important roles in the orchestration of eosinophil 

infiltration in the ongoing chronic inflammation of atopic eczema

○ Also shown to reflect the severity of disease



● “Our study shows that COVID-19 is very much a RANTES disease demonstrating 100 times normal 

levels of RANTES in these critically ill patients and 5 times normal levels of RANTES even in mild-

moderate COVID-19 disease,” said Bruce Patterson, MD, founder of IncelDx and advisor to 

CytoDen, in the press release. 

● “When RANTES is blocked from binding to CCR5 expressed on immune cells, statistically 

significant increases of CD8 T-cells were seen as early as 7 days post-therapy. 

● IL-6, which was less consistently elevated than RANTES in these patients was significantly 

decreased by Day 7.”

Preprint 
article



CCL5 (RANTES) mediates hepatic injury and promotes fibrosis 

and HCC development by modulating hepatic inflammation. 

• Under the condition of 
inflammation, CCL5 (RANTES) 
recruits immune cells (mainly T 
cells, macrophages, NK cells, 
DCs) into the inflammatory sites 
and promotes liver injury, tumor 
cells infiltration, tumor initiation 
and tumor growth.

Chen L, 2020



Shen Y, 2016

RANTES and Autism Spectrum Disorder (ASD)

● In a study of young autistic patients, RANTES and other chemokines were shown 

to be higher when compared with the typically developing children.

○ Supports the hypothesis that altered chemokine levels are involved in the 

pathophysiology of ASD 

○ Chemokines plasma levels could be potential biomarkers for ASD



Veillard NR, 2004

RANTES and Atherosclerosis

● Chemokines, like RANTES, control the recruitment of leukocytes within the 

vascular wall

○ Essential in development of atherosclerotic plaque formation

● Using a hypercholesterolemic mouse model, Met-RANTES (a CC chemokine 

antagonist) was shown to reduce progression of atherosclerosis 

○ Potentially new therapeutic strategy 



Grimm MC, 2022

RANTES and Inflammatory Bowel Disease (IBD)

● A study used resected colonic tissue from patients with various IBDs such as 

Crohn’s disease
○ Frequency of chemokine-expressing cells was greatest in severely inflamed 

tissue 

○ RANTES was expressed infrequently by T lymphocytes in normal colon 

lamina propria

○ Implicated various chemokines known to attract monocytes and subsets of T 

lymphocytes in the pathogenesis of inflammatory bowel disease 

○ Suggested significant redundancy in the generation of chemotactic signals in 

chronic inflammation



Patterson BK, 2020; Culley FJ, 2006

RANTES and Viral Lung Disease

COVID-19

● Study of 10 terminally-ill, critical COVID-19 patients

○ Found profound elevation of plasma IL-6 and CCL5 (RANTES), decreased 

CD8+ T cell levels, and SARS-CoV-2 plasma viremia 

○ Observed rapid reduction of plasma IL-6 and a significant decrease in SARS-

CoV-2 plasma viremia after using leronlimab, a CCR5 blocking antibody 

Respiratory Syncytial Virus (RSV)

● Infection of respiratory epithelial cells with RSV = upregulation of CCL5 secretion

● Children with RSV infections have increased CCL5 protein levels in both the 

upper and lower airway secretions

○ Levels of CCL5 in upper airway secretions correlate positively with disease 

severity 



• Diagnosis of prostate cancer 

was significantly associated with 

RANTES GA + AA genotype (OR, 

1.44; 95% CI, 1.09–2.38

• Our results and previously 

published findings on genes 

associated with innate immunity 

support the hypothesis that 

polymorphisms in 

proinflammatory genes may be 

important in prostate cancer 

development.



RANTES Stimulation



Danese S, 2004

● Platelets, beside their hemostatic activity, also function as cells that promote 
immunity and inflammation

○ Occurs through multiple mechanisms, such as receptor-mediated cross-
talk with and activation of different cells, or the release of potent 
biologically active mediators stored in their granules 
■ A bidirectional interaction = the activated cells in turn activate 

platelets through a number of receptor-ligand systems

RANTES Stimulation



Sprenger H, 1997

● A study of human monocytes exposed to Borrelia burgdorferi = bacteria 

responsible for Lyme disease

○ Discovered a rapid and strong borrelia-inducible gene expression, followed 

by the release of chemokines with peak levels after 12 to 16 h 

○ Spirochetes were effective in stimulating RANTES expression 

○ B. burgdorferi appears to be a strong inducer of chemokines 

■ Could contribute to the inflammation and tissue damage observed in 

Lyme disease through the attraction and activation of phagocytic 

leukocytes

RANTES Stimulation: Lyme Disease



Génin P, 2000; She H, 2002

RANTES Stimulation: NF-kappa B

● NF-kappa B, IRF-3, and IRF-7 = important in vivo binding factors 
○ Crucial for the cooperative induction of RANTES transcription after virus 

infection
● The strength and kinetics of RANTES has been shown to be highly dependent on 

the preexistence of NF-kappa B 
○ Demonstrated in a study using fibroblastic and/or myeloid cells

● Fe2+ has been shown to serve as a direct agonist to activate NF-kappaB, TNF-
alpha promoter activity, and the release of TNF-alpha protein
○ Showcases a molecular basis for iron-mediated accentuation of TNF-alpha-

dependent liver injury



• Mast cells are the major 
producer of histamine in the 
body.
• The Histamine, from the 
mast cells, has also been 
shown to enhance the 
production of chemokines, 
such as RANTES.



Pathway  #1 -TNF-a

• Mycotoxins, Lyme  or other 

sources of LPS stimulate 

TNF-a and begin a cascade of 

inflammation leading to 

mast cells and RANTES



Pathway  #1 -TNF-a

SNPS Impacting

•TNF-a (gain of function)

•HFE (gain of function)

•SIRT1 (lowered function)

•IL-6 (gain of function)

Cytocalm 6 NADPH Protect

Hydroxyl Blox
Product under 
development

Product under 
development

Environmental Factors

•Clostridia

•Bartonella

•LPS

•Mercury

•Glyphosate



TNF-a / NF-kB

• Tumour Necrosis Factor alpha (TNF alpha), is an inflammatory cytokine produced by 

macrophages/monocytes during acute inflammation and is responsible for a diverse range of signaling 

events within cells, leading to necrosis or apoptosis. 

• The protein is also important for resistance to infection and cancers. Increased TNF-a along with other 

genetic (COX2) and epigenetic factors (EMF. allergens, bacteria, injury) stimulates PLA-2 that begins a 

cascade resulting in increased Arachidonic Acid, Thromboxane A2, thus leading to platelet activation and 

increased RANTES.

• NF-κB is a family of inducible transcription factors that play a variety of evolutionarily conserved roles in the 
immune system. Cytokines belonging to the TNF family induce rapid transcription of genes regulating 

inflammation, cell survival, proliferation and differentiation, primarily through activation of the NF-κB 
pathway.

• Mutations in TNF (rs1800629) is a “Gain of Function” and will cause TNF-a to respond stronger

• Idriss HT, 2022



● In response to endotoxin (lipopolysaccharide [LPS]) due to gram-negative sepsis, 

human monocytes are triggered to produce large quantities of proinflammatory 

cytokines such as tumor necrosis factor alpha (TNF-alpha)

● Several studies have identified signal transduction pathways that are activated 

by LPS, including activation of nuclear factor-kappaB (NF-kappaB)

● The concentration of RANTES has been shown to increase due to the addition of 

TNF-alpha and LPS

Van der Bruggen T, 1999; Arima K, 2000

TNF-a / NF-kB



Darif Y, 2016

TNF-a / NF-kB

● Ochratoxin A (OTA), a 

natural fungal secondary 

metabolite, has been 

shown to trigger 

significant modulation of 

interleukin 2 (IL-2) and 

tumor necrosis factor α 
(TNF-α)



Potential

TNF-a Inhibitors

• Black Cumin (Nigella sativa)

• During a recent meta-analysis of 10 randomized, controlled clinical trials 

consumption of black cumin was found to decrease serum TNFa, among other 

inflammatory markers 

• Curcumin

• Quercetin

• Milk Thistle

Montazeri RS, 2021; Aggarwal BB, 2013; Aggarwal BB, 2013; Javadi F, 2016



SIRT1
Inhibition of NFK-b and NOX



SIRT1 (Sirtuin 1)
• SIRT1 is one of the most well-studied sirutins, and has a 

significant role in development, and is often considered as 

marker of cell senescence

• SIRT1 activity decreases during aging, likely due to low NAD+

• Decreased levels of SIRT1 are found in the aging liver, and 

may be associated with decreased NAD+ 

• SIRT1 plays a critical role in the expression of monoamine 

oxidase A (MAO-A), AMPK, regulation of FOXO, SOD, NOS3 and 

inhibits NOX, NF-kB, IGF-1 and mTOR. 

• High Fructose Corn Syrup inhibits SIRT1

• Resveratrol, quercetin and caloric restriction may activate 

SIRT1 activity



SIRT1



HFCS

Autophagy

MAOA

N-MethylHistamine

N-Methylimidazoleacetic Acid

FADmTOR

Resveratrol Nitrates

• HFCS inhibits SIRT1

• Resveratrol supports SIRT1



• Mast cells become over-reactive 

and over-release inflammatory 

mediators

• Likely present in 9-14% of the 

population

See Reference Slides #1-7

Mast Cell Activation

SNPS Impacting
•KIT (gain of function)

Supplements to Support *

• MC Stabilizer

* See Appendix B for supplement information

MC Stabilizer



Histamine

Environmental Factors

•Allergens

•High Histamine Foods

SNPS Impacting

•ABP1 (DAO production)

•MAOA

•MAOB

•UGT1A4

•CYP21A2 (progesterone to cortisol)

•HDC (histidine to histamine)

DAO Support

DAO Support

Hista Ease
(calms Histamine 

Supports Adrenals)



• Histamine stimulates iNOS 

expression via H1 receptors 

and NF-kappaB signaling 

pathway.

Tanimoto A, 2007



•The Histamine, from the 

mast cells, acting via H1R, 

has also been shown to 

enhance the production of 

chemokines, such as 

RANTES.

Thangam EB, 2018



Search Carnahan Histamine Intolerance on YouTube



NO – The Miracle Molecule

The Benefits of Nitric Oxide



The Miracle Molecule

• NO is one of the simplest 

molecules in biology, comprised 

of just two atoms—one atom of 

nitrogen (N) and one of oxygen 

(O). 

• Through NO’s structure is simple, 
nitric oxide is now regarded as 

the most significant molecule in 

the body, absolutely crucial to 

your well-being.



• Acts as a vasodilator, causing the blood vessels to expand. This function 

has obvious benefits to the circulatory system, including reducing blood 

pressure, increasing the flow of nutrients to the muscles and organs, and 

improving the efficiency with which wastes are removed from the 

muscles and organs.

• Stimulate the brain, help men with erectile function and impotence, 

increase energy, support wound healing and support the immune 

system.

• Nitric oxide (NO) is a powerful signaling molecule present in the 

cardiovascular and nervous systems as well as throughout the body, 

influencing the functioning of virtually every bodily organ, including the 

lungs, liver, kidneys, stomach, genitals, and, of course, the heart.

NO – The Miracle Molecule





iNOS – Your Bodies Defense

How iNOS in Excess (or….the Superoxide it 
produces) may be harmful



NOS2 or iNOS is Critical for Immune Defenses

• Our immune system is critical for protection against pathogens, and 

development of infections

• iNOS (NOS2) generates very high amounts of nitric oxide to fight 

bacteria, virus, fungal infections and parasites.

• Total elimination of iNOS (NOS2) in animals has shown to increase 

susceptibility to various infections 

Lirk P, 2002



Potential Negative Effects of Excessive NO

● On the other hand, excessive nitric oxide from iNOS upregulation 

has been associated with many health concerns

○ Excess production of NO appears to be linked to tissue damage 

and organ dysfunction

Lirk P, 2002



iNOS Stimulation & NOS Uncoupling

Map can be downloaded at: https://www.nutrigeneticresearch.org/research



Marjanovic JA, 2008

● iNOS activation influences platelet 

secretion via NO-cGMP-dependent 

platelet secretion pathway 

● iNOS knock-out mice have 

prolonged bleeding time

○ Shows a physiologically relevant 

role in hemostasis of this new 

mode of iNOS activity regulation

iNOS Activation and Platelet Secretion



• There was a significant decrease in 

the amount of Nitric Oxide 

concentration in the plasma of 

subjects with Coronary Thrombosis 

(blood clots) compared to the control 

group 

• The activity levels of eNOS enzyme 

were significantly lower in patients’ 
platelets with Coronary Thrombosis

•These data were consistent with the 

reduction of the expression levels of 

eNOS in patients with Coronary 

Thrombosis (75 folds) than the control 

cases.

Emami Z, 2019



Potential iNOS Stimulators

• Aluminum, Mercury, Uranium
• BPA (Plastics)
• Ethanol
• EMF
• Lyme Disease (LPS)
• Mold/Mycotoxins
• Histamine
• Fluoride
• Clostridia (LPS)
• High Fructose Corn Syrup
• Gluten
• Glyphosate (Round-Up)
• Homocysteine
• Iron



Park HJ, 2011

● Mercury has been shown to solely 

induce NF-κB activation
○ This results in the induced 

expression of COX-2 and iNOS

● Suggests that mercury can induce 

inflammatory diseases by lowering 

host defense

Potential iNOS Stimulators: Mercury



Ma J, 2019; Vermeire B, 2019

● Glyphosate (GLY) exposure inhibited SOD, CAT, and GPx activities as 

well as reduced GSH contents

● Also promoted expression of NF-κB, iNOS, IL-1β, IL-6, IL-8, and TNF-α; 
altered the levels of IL-10 and TGF-β
○ Indicates that GLY exposure induced an inflammatory response

Potential iNOS Stimulators: glyphosate-based 

herbicide



• The susceptibility to exposure 
can be evaluated by studying the 
most common polymorphisms of 
cytochrome P450, of glutathione 
transferases (including GSTM1, 
GSTP1, GSTT1); of 
acetyltransferases (NAT2) and 
paraoxonases (mostly PON1), 
which are mainly involved in the 
metabolism of organophosphorus 
compounds

Teodoro M, 2019



• Histamine stimulates intimal 

smooth muscle cells  to increase 

iNOS expression via H1 receptors 

and NF-kB signaling pathway. 

Tanimoto A, 2007



NADPH Oxidase Stimulates IL-6, Creates 

Histamine& Superoxide



NOS Uncoupling

NOS Enzyme Making Superoxide vs Nitric Oxide



NOS Uncoupling

NOS Enzyme Making Superoxide vs Nitric Oxide

Superoxide stimulates 
PLA2



Increased iNOS function



Increased iNOS function

• Gain of function mutations in NOS2 (iNOS) enzymes, 

mutations in other enzymes over stimulating iNOS along 

with environmental and endogenous stimulation of NOS2 

(iNOS) creates; 

• Inflammation from excess Nitric Oxide (Or Superoxide)

• Excess Superoxide through NOS uncoupling

• Depletion of BH4 creating more superoxide and potential 

disruption of Neurotransmitters



• rs2779249 (C–1026A) – Located in the promoter region, 

the A-allele has been associated with:

• 4.73x increased iNOS expression during an in vitro 

functional analysis

• Increased iNOS expression in a control group, and 

increased iNOS expression and plasma nitrite/nitrate 

levels among participants with cervical abnormalities or 

cancer 

• In a control group during a clinical analysis, the 

heterozygous genotype was associated with increased 

levels of salivary nitrates and nitrites

rs2779249

Wild C  Risk A

Common Functional iNOS polymorphisms 

Fu L, 2009; Sowjanya AP, 2016; Scarel-Caminaga R, 2017



• rs2297518 (G2087A/S608L) – A-allele has been associated with:

• Increased iNOS activity, and increased NO production in during in 
vitro functional analyses in 2 different cell lines

• Very early onset Crohn's disease, ulcerative colitis, and IBD: the 
association with IBD was replicated in an independent cohort

• Increased nitrosative stress, indicative of peroxynitrite and 
oxidative stress, in colonic biopsies in the GI disorder group

• In older children and adults, the A-allele was associated with 
ulcerative colitis diagnosis between 11 -17 years of age, but 
not adult onset IBD

RS2297518

Wild G  Risk A

Common Functional iNOS polymorphisms 

Dhillon SS, 2014



iNOS

• Mutations in NOS2, 

(iNOS) may increase 

iNOS production.



Environmental Factors

•Aluminum/Mercury/Uranium

•BPA

•EMF

•HFCS / Gluten

•Chlorine / Flouride

•Glyphosate

•Excess Iron and Homocysteine

SNPS Impacting
•NOS2 (gain of function)
•NOS3 (lack of function)
•SOD1,2,3
•SIRT1
•DHHR
•QDPR
•MTHFTR A1298C
•Others involved in BH4 produciton

Carnahan Reaction



Search Carnahan iNOS on YouTube



Pathway #2

Arachidonic Acid from 

PLA2



PLA2 - Phospholipase A2

Cortisol



PLA2 - Phospholipase A2

● Phospholipase A2 (PLA2) liberates 
arachidonic acid (AA) by catalyzing 
the hydrolysis of the sn-2 position of 
membrane glycerophospholipids 
○ AA is a precursor of eicosanoids 

including prostaglandins (PGs) 
and leukotrienes (LTs)

● When rat platelets are incubated with 
phospholipase A2, thromboxane A2-
like activity and prostaglandins are 
formed

Murakami M, 2002; Sturm N, 2019; Vincent JE, 1977



PLA2 Overview

• When experiencing infections, PLA2 can break down the 

phospholipids in the membranes of bacteria, fungi, and parasites 

leading to their death. 

• However, inflammation, like many other biological processes often 

becomes excessive and may have negative effects. The same 

phospholipase that attacks infectious agents may also attack the cell 

membranes of the human host, damaging or killing those cells. 

• The most common free fatty acid produced by PLA2 is arachidonic 

acid which can increase the production of powerful mediators of 

inflammation called prostaglandins, leukotrienes, and thromboxanes, 

collectively known as eicosanoid 

Shaw W, 2015



Madesh M, 1997

PLA2 and Superoxide

● Superoxide anions could stimulate phospholipase A2 

○ This could be prevented by superoxide scavenging agents and 

PLA2 inhibitors 

● The products of phospholipase A2 are membrane-damaging 

agents

○ May be responsible for mitochondrial damage during 

oxidative stress



Gustafson-svärd C, 1993; Gustafson-Svärd C, 1995

PLA2 and Tumor Necrosis Factor-Alpha (TNF-
Alpha)

● A study of cultured intestinal epithelial cells has shown that TNF-

alpha potentiates the release and metabolism of arachidonic acid 

○ This indicates that TNF-alpha potentiates phospholipase A2-

stimulated AA release

● A follow-up study determined that TNF-alpha may modulate the 

intestinal mucosal content of biologically active AA metabolites 

by priming PLA2- and COX-2-mediated processes in the epithelial 

cells



Platelet Aggregation from 

Thromboxane A2



Martínez-González J, 2008

Oleanolic Acid

• Oleanolic acid from olive oil 

contributes to vascular 

homeostasis 

○ Induces PGI2 release in a 

Cox-2-dependent manner 

• May contribute to the 

beneficial effects of the 

Mediterranean diet working as 

a bioactive molecule



Rucker D, 2021

Thromboxane A2 (TxA2)
● Prostaglandin counterbalances the thrombotic and 

vasoconstrictor properties of TxA2
● This balance can become dysregulated in various pathological 

and physiological situations 
○ Increased activity of TxA2 could be associated with 

myocardial infarction, stroke, atherosclerosis, and bronchial 
asthma

○ Increased action of TxA2 could be associated with pulmonary 
hypertension, kidney injury, hepatic injury, allergies, 
angiogenesis, and metastasis of cancer cells
■ When activation of TxA2 is uncontrolled, there could be 

pathological consequences 



• Beyond hemostasis and thrombosis, an increasing number of studies indicate that platelets play 

an integral role in intercellular communication, mediating inflammatory and immunomodulatory 

activities. 

• The basic function of platelets is rapidly binding to damaged blood vessels, aggregates to form 

thrombi, and prevents excessive bleeding. However, activated platelets also aggregate at the site 

of atherosclerotic plaque rupture or endothelial cell erosion, stimulating thrombus formation and 

promoting atherothrombotic disease

• Activated platelets also express sCD40L

• In addition to playing a central role in normal hemostasis and thrombosis, platelets can make 

important contributions to host inflammatory and immune responses to infection or injury. 

Under uncontrolled pathological conditions, they have profound roles in pathogenic processes 

underlying atherosclerosis and cardiovascular diseases, uncontrolled inflammation, tumor 

metastasis, and neurodegenerative diseases including Alzheimer's disease

Yun S-H, 2016



• Serotonin is transported by 
platelets and released upon 
activation. 
•This induces constriction of 
injured blood vessels and 
enhances platelet aggregation to 
minimize blood loss.



• Platelets contain high amounts of 

serotonin and a dysfunction of the 

serotoninergic system is involved in 

the development of several 

behavior disorders, such as 

depression, anxiety disorders and 

self aggressive disturbances. 

•Furthermore, platelets are able to 

take up dopamine and express 

various dopamine receptors, which 

make them to an interesting tool to 

study the underlying mechanisms 
of schizophrenia.



• Platelets store large amounts of 

serotonin that they release during 

thrombus formation or acute 

inflammation. 

•This facilitates hemostasis and 

modulates the inflammatory 

response.

•Platelet-derived serotonin induced 

neutrophil degranulation with 

release of myeloperoxidase and 

hydrogen peroxide (H2O2) and 

increased expression of 

membrane-bound leukocyte 

adhesion molecule CD11b, leading 

to enhanced inflammation in the 

infarct area and reduced 
myocardial salvage



sCD40L

• Activated platelets are the 
major source of sCD40L, which 
has been implicated in platelet 
and leukocyte activation.
• Recent work has revealed an 
essential involvement of soluble 
CD40L (sCD40L) in inflammation 
and vascular disease. 

Jin R, 2013



• High early sCD40L levels in 

trauma patients reflect tissue 
injury, shock, coagulopathy and 
sympathoadrenal activation and 
predict mortality. 
•As sCD40L has pro-
inflammatory activity and 
activates the endothelium, 
sCD40L may be involved in 
trauma-induced endothelial 
damage and coagulopathy.



sCD40L Impact on Immunity



• Myeloid-derived suppressor cells 
(MDSCs) are newly identified 
immature myeloid cells that are 
characterized by the ability to 
suppress immune responses and 
expand during cancer, infection, and 
inflammatory diseases.
•The role of MDSCs in solid tumors 
has been extensively characterized 
as pro-tumorigenic In intensive 
clinical studies, circulating and/or 
infiltrating MDSCs at the tumor site 
were associated with poor prognosis 
in patients with solid tumors. 



Gonda K, 2017

Myeloid-Derived Suppressor Cells 

(MDSC)

• In a study of breast cancer patients, the overall survival of preoperative 

patients with MDSC levels >1.0% of total PBMCs with stage IV disease 

was significantly shorter compared with other disease stages and when 

compared with patients with MDSC levels <1.0% of total PBMCs 

○ MDSC levels could work as a good prognostic indicator, especially in 

those with advanced breast cancer



Verheul HMW, 2000

Vascular Endothelial Growth Factor 
(VEGF)

● Angiogenesis = the formation of new blood vessels from preexisting 

vasculature

○ Important for tumor growth and metastasis formation

■ Inhibiting tumor angiogenesis may be a promising therapeutic 

strategy

● Vascular endothelial growth factor (VEGF) = potent and specific 

angiogenic factor

○ The inhibition of VEGF-induced angiogenesis significantly inhibits 

tumor growth in vivo 



Pathway  # 3

Angiotensin II, 

Histamine from “Holmes 
Cycle” Stimulating RANTES

See Appendix B for slides 

detailing this pathway

● In a study of 
glomerular endothelial 
cells, vasoactive 
peptide ANG II
demonstrated a 
potential role in the 
local induction of the 
chemokine RANTES

Wolf G, 1997



SNPS Impacting

•IL-6

•SOD1,2,3 / SIRT1

•KIT (Mast cells)

•ABP1, HNMT,MAOA, MAOB, HDC 

(histamine)

•GSR (glutathione recycling)

•DAO & GAD (excess glutamate)

•REN (excess renin)

•CACNA1C (EMF)

•HMOX

•ACE2

•NOX (NADPH Oxidase)



• Mast cells are 

multifunctional bone 

marrow-derived tissue-

dwelling cells that are the 

major producer of histamine 

in the body.

• The Histamine, from the 

mast cells, acting via H1R, 

has also been shown to 

enhance the production of 

chemokines, such as 

RANTES.

Thangam EB, 2018



Silver RB, 2004

Mast Cells

● A study of cardiac mast cells showcased these mast cells as an 

additional renin source 

○ Could be involved in a unique extrarenal renin-angiotensin system

○ The renin from these mast cells could be crucial to the local 

formation of angiotensin II

○ This could be applied to other tissues, not just cardiac

● Mast cells could be targeted, along with renin-angiotensin system 

inhibitors, to manage angiotensin II-related dysfunctions



Gerber JG, 1983; Saleem M, 2018

Histamine and Renin

● Histamine has been shown to 

stimulate the release of renin

○ Activation of the H2-receptors 

may be particularly important 

for histamine-induced renin 

release

● An in vivo study has shown that 

superoxide potentially activates 

renal Sp3 via lysine acetylation

○ Thus increasing renin 

activity, AT1R function, and 

blood pressure

Superoxide and Renin



Morato M, 2017



Search Carnahan IL-6 on YouTube

Explains Genetic 
and Environmental 
Stimulation & 
Inhibition of IL-6



Search Carnahan NOX Pathway on YouTube

Explains the

“Holmes Cycle” 
and the creation of 

Angiotensin II and 

Histamine



Omega 3’s - Resolvins
and Protectins



Gao L, 2013

Omega 3’s and Platelet Aggregation

• A meta-analysis of randomized controlled trials revealed an association 

between n-3 PUFA-supplementation and a reduction in platelet 

aggregation when the participants were at poor health status, but not 

at a good health status 

○ High-risk patients with cardiovascular disease or diabetics could 

benefit from n-3 PUFAs therapy



• Both EPA and DHA get incorporated into platelet phospholipids at the 
expense of arachidonic acid (AA), which may help reduce platelet aggregation 
via a reduction in AA-derived platelet-aggregating/procoagulant metabolites. 

• Additionally, EPA competes with AA for cyclo-oxygenase reducing its action on 
AA. 

• Thus, EPA both directly and indirectly reduces the formation of the AA 
proaggregatory metabolite TXA2.20 

• EPA/DHA also gets incorporated into neutrophils and red blood cells at the 
expense of both LA and AA. 

• The incorporation of omega-3s in red blood cells seems to decrease whole 
blood viscosity and increase red blood cell flexibility thus likely reducing the risk 
of thrombosis

DiNicolantonio JJ, 2019



Omega 3’s - Resolvins

and Protectins

• Resolvins and protectins = potent lipid mediators 

○ First molecular basis for the many health benefits attributed to the 

omega-3 fatty acids: EPA and DHA 

■ Associated with various beneficial effects and the prevention of 

various diseases, such as: immunomodulation, autoimmune 

diseases, rheumatoid arthritis, cardiovascular diseases, 

Alzheimer’s disease, type-2 diabetes, cancer, etc.

Serhan CN, 2011
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Dona M, 2008

Resolvins E1 (RvE1)

● RvE1 = omega-3 eicosapentaenoic acid (EPA)-derived lipid mediator

○ Generated during resolution of inflammation 

○ Made in human vasculature via leukocyte-endothelial cell 

interactions

● A study has shown new potent agonist-specific antiplatelet actions of 

RvE1

○ These actions could underlie some of the beneficial actions of EPA 

in humans
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Chilton F, 2017

● FADS and ELOVL genes 
may have a role in 
differences in omega 3 
requirements



FADS1 and FADS2 Mutations Impact EPA, 

DHA, Resolvins and Protectins



• Our results suggest that 

rs953413 regulates LC-PUFAs 

metabolism by altering 

ELOVL2 expression through 

FOXA1/FOXA2 and HNF4α 
cooperation.

Pan G, 2020



• Clinical studies in humans clearly show that marine omega-3s provide antiplatelet effects. Indeed, a 
meta-analysis of 15 randomized controlled trials (RCT) in humans has confirmed that omega-3 
polyunsaturated fatty acids (PUFA) inhibit platelet aggregation. 
• In healthy borderline overweight men, 3 g of omega-3 PUFAs for 4 weeks lowered fibrinogen, 
thrombin and factor V levels; these benefits occurred mainly in those with high fibrinogen carrying 
alpha-chain fibrinogen polymorphism. 
• Both EPA and DHA get incorporated into platelet phospholipids at the expense of arachidonic acid 
which may help reduce platelet aggregation via a reduction in AA-derived platelet-
aggregating/procoagulant metabolites. Additionally, EPA competes with AA for cyclo-oxygenase 
reducing its action on AA. Thus, EPA both directly and indirectly reduces the formation of the AA 
proaggregatory metabolite TXA2 (Thromboxane)

DiNicolantonio JJ, 2019; Gao L, 2013; Vanschoonbeek K, 2004; VON SCHACK CY, 1987







● Make sure in mold free environment and clear mold if an issue. Consider urine 

mold testing to see if mold detox is needed.

● May consider testing heavy metals, & glyphosate levels

● Check for Lyme disease, Clostridia, LPS

● High Fructose Corn Syrup free, and especially  if SIRT1 mutations.

● Low Histamine diet if recommended

● Check Omega 3,6 AA and work with health professional to balance

● Check Thromboxane A2

● Consider checking for RANTES, sCD40L, VEGF, TNF-a, IL-6, etc.

● Consider Your Genomic Resource test to find mutations that may worsen the 

situation

Potential Action Plan
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