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Hypertension
GNB3:  The Guanine Nucleotide-binding Protein ! -3 (GNB3) is pivotal in many 
cell-to-cell signal transduction pathways, including that by which angiotensin II 
acts to stimulate vasoconstriction and elevate blood pressure.  This 
polymorphism in GNB3 is associated with both essential hypertension and 
obesity.  
 
AGT:  Angiotensin is a polypeptide hormone that stimulates smooth muscle 
contraction as well as sodium and water retention, resulting in elevated blood 
pressure.  An AGT polymorphism is associated with increased AGT production 
and consequently with essential hypertension and coronary artery disease.  
 
AGTR1:   The angiotensin II receptor-1 is an important effector controlling blood 
pressure and volume in the cardiovascular system.  Angiotensin II stimulates 
vasoconstriction as well as sodium and water retention.  AGT polymorphisms may 
be associated with increased binding affinity between angiotensin II and AGTR1 
and consequently with increased risk for essential hypertension and coronary 
artery disease.

Coagulation
Factor 2:   Coagulation Factor II, prothrombin, is a plasma protein that plays a 
critical role in blood coagulation and clotting.  Individuals with this polymorphism 
have elevated plasma prothrombin levels and, therefore, an increased risk of 
venous thrombosis, myocardial infarction and stroke.  
 
Factor 5:   Factor V, Leiden, is an important component of the extrinsic pathway 
for blood clotting combining with Factor X to form prothrombin activator which 
accelerates the conversion of prothrombin into thrombin.  Individuals with this 
polymorphism are at increased risk for venous thromboembolism.  Risk of 
thromboembolism increases dramatically with a concurrent Factor II SNP or with 
oral contraceptive use.  

Reduction-Oxidation Balance
CYBA*8:  Cytochrome b-245-"  codes for the p22phox subunit of NADH/NADPH 
Oxidase, which plays a critical role in maintaining the redox balance in the 
smooth muscle cells surrounding blood vessels.  This polymorphism is associated 
with reduced NAD(P)H activity and lower superoxide production.  The net effect 
of this variant however is to accelerate atherosclerosis progression.
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HEALTH IMPLICATIONS:!!  APO E variations are one of the genetic determinants of serum cholesterol and triglyceride levels.  APO 
E is involved in cholesterol and triglyceride transfer from chylomicrons and VLDL particles.  The APO E3/4 genotype is the second 
most prevalent after 3/3 and accounts for >25% in most populations.  Having an E4 allele is associated with higher cholesterol, Apo 
B, Lp(a), and triglyceride levels as well as with lower HDL levels, all of which increase risk of atherosclerosis.  The APO E3 allele is, 
however, moderately protective.  
 
MINIMIZING RISKS:!!  The effects of dietary fat and cholesterol on serum cholesterol levels is least with the E2 allele and greatest 
with the E4 allele.  As the sum of the allele numbers increases, so too does the effect of dietary fats on serum cholesterol levels.  
Because of the presence of an APO E4 allele, a very low-fat and low-cholesterol diet (e.g., Pritikin or Ornish Diets) is warranted.  High 
fiber has also been shown to lower cholesterol levels in 3/4 individuals.  APO E3/4 women were able to lower cholesterol with 
moderate alcohol consumption.  Individuals with an E3 allele respond well to regular aerobic exercise.  
      In individuals with elevated cholesterol, those with an E3 allele typically respond better to statin drugs and likely would respond to 
statin mimetics like inositol hexaniacinate, red rice yeast or polycosanol.  However, those with an E4 allele respond better to probucol 
than to gemfibrozil or cholestyramine to lower cholesterol.  The E4 allele should probably dictate first-line cholesterol-lowering 
therapy.  Since probucol acts as a potent anti-oxidant, higher doses of mixed natural anti-oxidants including alpha- and 
gamma-tocopherol may be an alternative long-term therapeutic approach.  
 
FURTHER EVALUATION:!!  Since APO E polymorphisms affect cholesterol and triglyceride values, regular monitoring of LDL, HDL 
and total cholesterol and triglycerides is recommended.  Since other metabolic factors are also known to affect cardiovascular 
disease risk (e.g., lipoprotein (a), homocysteine, C-reactive protein, and fibrinogen), a comprehensive cardiovascular assessment is  
recommended for baseline functional assessment.

www.genovations.com/gcsele

HEALTH IMPLICATIONS:!!  E-selectin is a glycoprotein molecule that modulates the adhesion of circulating neutrophils to the 
endothelial lining of blood vessels.  E-selectin is expressed on the surface of endothelial cells following stimulation by inflammatory 
mediators (NF#B-mediated).  Polymorphisms in SELE increase the production and expression of E-selectin, dramatically increasing the 
risk of atherosclerosis and premature coronary artery disease.  Increased expression of E-selectins may also increase the risk of 
metastasis in breast and colon cancer.  
 
MINIMIZING RISKS:!!  The primary therapeutic aim is to decrease NF#B stimulation that in turn will decrease SELE expression.  
Maintaining high anti-oxidant potential has been shown to decrease NF#B activation.  Thus, higher levels of anti-oxidants are 
indicated.  A diet rich in colorful vegetables and fruits contains anti-oxidants.  Effective supplements may include vitamin E, vitamin C, 
n-acetyl-cysteine, milk thistle, green tea polyphenols, etc.  Pro-inflammatory cytokines TNF-"  and IL-1 also increase NF#B activation.  
Anti-oxidants, fish oil and milk thistle (silymarin) supplementation have each been shown to suppress IL-1 and TNF-"  production 
directly.  Aspirin therapy has also been shown to inhibit NF#B activation.  
 
FURTHER EVALUATION:!!  An oxidative stress profile evaluates the functional state of reduction-oxidation balance in the body.  An 
Immuno Genomic profile may identify specific modifiable genetic polymorphisms that could affect oxidative stress levels.

HEALTH IMPLICATIONS:!!  Cholesteryl ester transfer protein is responsible for the transfer of insoluble cholesteryl esters from HDL 
to other lipoproteins.  Thus, CETP is responsible for maintaining normal serum cholesterol levels, including total, LDL and HDL 
cholesterol.  Polymorphisms in CETP result in increased CETP levels, impaired ability to remove cholesterol from the cells and the 
blood stream, and are associated with lower HDL cholesterol levels and with consequent increased risk of developing atherosclerosis 
and coronary artery disease.  
 
MINIMIZING RISKS:!!  Daily alcohol consumption exerts cardio-protective effects in individuals with a CETP polymorphism.  
      Statin drugs like Pravestatin™ have been shown to slow atherosclerosis in those with polymorphisms, but not in homozygous 
negative individuals.  The CETP polymorphism may identify those likely to respond to statin therapy and those likely to be refractory.  
It is also reasonable to infer that natural statin-mimetics like inositol hexaniacinate (niacin), red rice yeast or polycosanol may be 
similarly effective in lowering CETP activity and raising HDL levels in these individuals without the side-effects common to statin drugs.  
      Bile sequestrants like Cholestyramine have also been shown to lower plasma CETP levels.  By extension, a diet high in insoluble 
fiber (cellulose, bran, lignans) may be helpful.  
 
FURTHER EVALUATION:!!  A comprehensive cardiovascular assessment is indicated to measure baseline levels of total, LDL, and 
HDL cholesterol levels, as well as to monitor therapeutic effectiveness.
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HEALTH IMPLICATIONS:!!  Methylenetetrahydrofolate reductase is a critical enzyme in folate metabolism and polymorphisms in 
MTHFR lead to defective methylation capacity and elevated homocysteine levels.  Homocysteine levels rise as the body cannot 
re-methylate the homocysteine into methionine.  Diseases associated with elevated homocysteine levels include atherosclerosis, 
coronary artery disease, stroke, deep vein thrombosis, cervical dysplasia, cervical cancer, polyps and colon cancer, cognitive 
impairment, senility, Alzheimer's disease, neural tube defects and preeclampsia.  Homozygote positive individuals (677TT) are at 
increased risk for developing these conditions.  
 
MINIMIZING RISKS:!!  The metabolic pathway that MTHFR controls may be bypassed by supplementation with “downstream” 
metabolic products, 5-methyl tetrahydrofolate or 5-formyl tetrahydrofolate (two special forms of folic acid).  Supplementation with 
betaine also helps regenerate methionine from homocysteine via an alternate biochemical pathway.  In addition to these specific 
supplements, methylation capacity is supported through a number of other vitamins, including B2, B6 and B12.  Finally, folic acid 
(folate) itself should also be supplemented to support DNA synthesis, something the 5-methyl tetrahydrofolate cannot do.  
      Foods high in folic acid: greens, lettuce, spinach, common beans, baker's yeast, etc. should also be emphasized in the diet.  
 
FURTHER EVALUATION:!!  Methylation capacity and folic acid status can be determined through one of two metabolic markers in 
either the plasma or the urine: homocysteine and methylmalonic acid.  If either of these markers is elevated the functional risk 
of developing the conditions listed above is substantially increased.  The detection of borderline homocysteinemia may be improved 
with methionine loading.  One protocol uses 25 mg/kg of methionine given 4-6 hours before a fasting blood draw to measure serum 
homocysteine levels.

www.genovations.com/gcagt

HEALTH IMPLICATIONS:!!  Angiotensin I is produced when its precursor protein angiotensinogen is cleaved by renin. Angiotensin I 
is rapidly converted to Angiotensin II by angiotensin converting enzyme (ACE).  Angiotensin II is a potent vasoconstrictor and also 
stimulates the resorption of sodium and water from the kidney, raising blood pressure.  The MM genotype of the angiotensin gene 
has been associated with decreased production of angiotensin and confers moderate protection against developing hypertension.  
Hypertension is an independent risk factor for heart disease.  
 
MINIMIZING RISKS:!!  The 235T variant identifies individuals with a salt-sensitive form of essential hypertension.  If you have 
hypertension, a salt-restricted diet is less likely to be effective due to your MM homozygous genotype.  
      Similarly, since ACE inhibitors produced more dramatic reductions in 235T allele carriers than in the MM genotype, alternate 
anti-hypertensive medications should be tried first.  
      Regular aerobic exercise has been shown to decrease blood pressure significantly in hypertensive MM homozygotes.  
 
FURTHER EVALUATION:!!  Hypertension should be evaluated and therapeutic progress monitored by regular measurement of 
blood pressure.

HEALTH IMPLICATIONS:!!  Guanine nucleotide-binding protein, beta-3 (GNB3), or G protein, is pivotal to many cell-to-cell signal 
transduction pathways including the actions of angiotensin to raise blood pressure.  The substitution of a thymine for a cytosine at 
nucleotide 825 results in a deletion of 41 amino acids in the final G protein.  The polymorphism is, however, more biologically active 
than the wild-type protein.  Consequently, this polymorphism is associated with increased risk of essential hypertension and for 
depression and bipolar disorder.  
 
MINIMIZING RISKS:!!  Individual carriers of the 825T allele have responded favorably to thiazide diuretics in lowering blood 
pressure. It is reasonable to consider using a natural diuretic like taraxacum leaves (dandelion) as an alternative.  
      While carriers of a T allele were more susceptible to depression and bipolar disorder, they were also more responsive 
to antidepressant therapy — regardless of the class of anti-depressants used (TCA, SSRIs, NASSAs, or SNRIs).  
 
FURTHER EVALUATION:!!  Hypertension should be evaluated and therapeutic progress monitored by regular measurement of 
blood pressure.

www.genovations.com/gcmthfr
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HEALTH IMPLICATIONS:!!  The angiotensin receptor mediates the cellular actions of angiotensin, including vasoconstriction and 
increased sodium resorption in the kidneys, both of which act to increase blood pressure.  The C allele is found at significantly higher 
frequency in hypertensive patients than in normotensive individuals.  
 
MINIMIZING RISKS:!!  Angiotensin receptor antagonists like Losartin™ may be the preferred first-line pharmaceutical treatment for 
individuals carrying an 1166C allele.  ACE inhibitors and other anti-hypertensive drugs should be considered as  
second-line therapies.  
     Electroacupuncture and acupuncture are believed to increase bradykinin release that would act antagonistically to the effects of 
angiotensin at its receptors.  While no studies have been completed in humans with 1166C SNPs, acupuncture therapy may be a 
reasonable alternative in these individuals to pharmaceutical therapy.  
      Nutritional supplements that have been shown in animal models to affect the actions of angiotensin on its receptor include fish 
oils, borage seed oil, magnesium, potassium, arginine and taurine.  These may prove useful in nutritional therapy for individuals with 
an 1166C allele.  
 
FURTHER EVALUATION:!!  Hypertension should be evaluated and therapeutic progress monitored by regular measurement of 
blood pressure.

www.genovations.com/gcfact5

HEALTH IMPLICATIONS:!!  Factor V, Leiden, is an important component of the extrinsic pathway for blood clotting.  Factor V 
combines with Factor X to form prothrombin activator that, in turn, accelerates the conversion of prothrombin into thrombin.  
Individuals with a polymorphism in Factor V have a decreased rate of fibrinolysis by activated protein C and are subsequently at 
increased risk for venous blood clots that can lead to deep vein thrombosis or pulmonary embolism.  Your genotype indicates that 
you are NOT at any increased risk for a venous clot formation.  
 
MINIMIZING RISKS:!!  None indicated.  
 
FURTHER EVALUATION:!!  Many factors contribute to cardiovascular health.  Functional risk for venous thrombosis may be more 
fully evaluated by running a comprehensive cardiovascular and an essential fatty acid profile since both fibrinogen and essential fatty 
acid imbalances can increase the risk of blood clot formation.

HEALTH IMPLICATIONS:!!  Coagulation Factor II, prothrombin, is a plasma protein that plays a critical role in blood coagulation and 
clot formation.  Individuals with a 20210G-A polymorphism have substantially elevated plasma prothrombin levels and, therefore, a 
moderately increased risk of venous thrombosis, and when combined with adverse environmental factors like smoking, an increased 
risk of coronary artery disease and heart attack.  Increased prothrombin levels also initiate platelet aggregation, further compounding 
a tendency to clot formation.  Odds ratios for risk of deep vein thrombosis increase by more than 3-fold.  The pro-coagulation effects 
of this polymorphism are exacerbated by a concomitant polymorphism in Factor V or MTHFR.  
 
MINIMIZING RISKS:!!  Nutritional supplements and botanical medicines known to have mild anticoagulation or anti-platelet 
aggregating effects may well be warranted in these individuals.  Fish oils have a blood thinning action primarily due to their 
anti-platelet aggregation activity.  Red clover has a long history as an anti-coagulant.  The glycyrrhizin in licorice directly inhibits the 
conversion of prothrombin into thrombin.  Any or all of these therapies may prove useful in long-term prophylaxis.  
      Numerous environmental factors may increase the risk of clot formation, including smoking, oral contraception, protein C 
resistance (Factor V polymorphism), anti-phospholipid antibodies, immobilization of the body and varicose veins.  Regular movement 
exercise and smoking cessation are indicated.  The benefits and risks of oral contraception need to be considered thoroughly with 
your physician. 
 
FURTHER EVALUATION:!!  Nearly all researchers agree that deep venous thrombosis is a multifactorial process with risk increased 
by numerous genetic polymorphisms and environmental factors acting synergistically.  A comprehensive cardiovascular assessment 
may be the best indicator of overall functional risk of cardiovascular disease.

www.genovations.com/gcagtr1
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This section offers dietary supplementation  considerations based on your unique genetic 

makeup. These are provided for educational purposes only and are not intended to diagnose 

or to treat any specific condition. Please consult with your healthcare practitioner for specific 

interpretation and therapeutic options.

Eat a diet rich in colorful vegetables and fruits. Colorful foods are naturally high in 

anti-oxidants.

It is important that you eat a low-fat and very low-cholesterol diet. The Pritikin Diet and the 

Ornish Diet are examples of low-fat diets.

Daily, moderate alcohol consumption may be beneficial for you.

High fiber intake or a fiber supplement may be beneficial in lowering risk of atherosclerosis.

Foods high in folic acid (greens, lettuce, spinach, common beans, baker's yeast, etc.) 

should be eaten daily.
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This section offers lifestyle/environment  considerations based on your unique genetic makeup. 

These are provided for educational purposes only and are not intended to diagnose or to treat 

any specific condition. Please consult with your healthcare practitioner for specific interpretation 

and therapeutic options.

It is very important for you to increase physical activity and to maintain a regular aerobic 

exercise program. Walking, running, cycling and swimming are excellent examples of 

aerobic exercise.

Electroacupuncture and acupuncture increase bradykinin release that may counteract the 

effects of excess angiotensin, thereby effectively lowering your blood pressure

Stop smoking, if you smoke. Smoking dramatically increases your risk of heart disease.
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This section offers pharmaceutical considerations  based on your unique genetic makeup. 

These are provided for educational purposes only and are not intended to diagnose or to treat 

any specific condition. Please consult with your healthcare practitioner for specific interpretation 

and therapeutic options.

If diet, lifestyle and supplements have not significantly reduced your blood pressure, 

angiotensin receptor antagonists, like Losartin, may be the preferred anti-hypertensive 

medication given your genetic make-up.

Cholestyramine may also be helpful lowering your cholesterol given your genotype.

Probucol is likely to be more effective than statin drugs, gemfibrizol, or cholestyramine in 

lowering your cholesterol levels.

Thiazide diuretics may be helpful in lowering blood pressure.
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This section offers nutritional supplementation  considerations based on your unique genetic 

makeup. These are provided for educational purposes only and are not intended to diagnose or 

to treat any specific condition. Please consult with your healthcare practitioner for specific 

interpretation and therapeutic options.

Higher levels of anti-oxidants or supplements that increase anti-oxidant reserve are 

indicated. These may include vitamin E, vitamin C, N-acetyl-cysteine, milk thistle and 

green tea.

Natural HMG-CoA reductase inhibitors (statin-mimetics) like inositol hexaniacinate (niacin), 

red rice yeast, or polycosanol may help lower chlesterol and protect against atherosclerosis.

Additional CoQ10 may reduce potential side-effects with statin drug therapy or with natural 

statin-mimetic therapy.

Consider long-term supplementation with a mild anti-coagulant like fish oil, red clover, 

licorice, etc.

A natural diuretic like taraxacum (dandelion) leaves may help reduce blood pressure.

5-methyl tetrahydrofolate or 5-formyl tetrahydrofolate, along with folic acid, betaine, B2, 

B6 and B12 should be supplemented daily.

Additional fish oil or cod liver oil should be supplemented.
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This section offers genomic/functional laboratory testing  considerations based on your unique 

genetic makeup. These are provided for educational purposes only and are not intended to 

diagnose or to treat any specific condition.   Please consult with your healthcare practitioner for 

specific interpretation and therapeutic options.

Chronic inflammation may increase your tendency to atherosclerosis. An Immuno Genomic 

profile can evaluate polymorphisms that may predispose you to chronic inflammation.

A comprehensive cardiovascular assessment containing cholesterol fractions apo B, apo A, 

triglycerides, as well as independent risk factors like Lp (a), homocysteine, C-reactive 

protein and fibrinogen is indicated for a full functional assessment of your risk for 

cardiovascular disease.

Homocysteine or methylmalonic acid should be measured to assess functional folate status 

and methylation capacity.

Regular monitoring of blood pressure is essential.

An oxidative stress profile can evaluate oxidative stress as well as anti-oxidant reserve.
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This section offers genomic/functional laboratory testing  considerations based on your unique 

genetic makeup. These are provided for educational purposes only and are not intended to 

diagnose or to treat any specific condition.   Please consult with your healthcare practitioner for 

specific interpretation and therapeutic options.

Chronic inflammation may increase your tendency to atherosclerosis. An Immuno Genomic 

profile can evaluate polymorphisms that may predispose you to chronic inflammation.

A comprehensive cardiovascular assessment containing cholesterol fractions apo B, apo A, 

triglycerides, as well as independent risk factors like Lp (a), homocysteine, C-reactive 

protein and fibrinogen is indicated for a full functional assessment of your risk for 

cardiovascular disease.

Homocysteine or methylmalonic acid should be measured to assess functional folate status 

and methylation capacity.

Regular monitoring of blood pressure is essential.

An oxidative stress profile can evaluate oxidative stress as well as anti-oxidant reserve.
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