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Lecture Outline

 Multiple Systemic Infections (MSID) are commonly found in chronic 

diseases and result in damage to mitochondrial and other cellular 

membrane systems

 Membrane Lipid Replacement Therapy (MLR) with protected 

glycerolphospholipids replaces damaged membrane phospholipids and 

restores function

 Membrane Lipid Replacement Therapy (MLR) reduces fatigue and 

enhances mitochondrial function by restoring Inner membrane trans-

membrane potential and increasing production of ATP

 Membrane Lipid Replacement Therapy (MLR) reduces pain and other 

symptoms in Lyme, Fibromyalgia and other illnesses

 Membrane Lipid Replacement improves blood biomarkers associated 

with chronic diseases



Multiple Systemic Infections in 

Various Diseases

 Neurodegenerative Diseases (ALS, PD, AD, MS)

 Neurobehavioral Diseases (ASD, ADD, ADHD)

 Fatiguing Illnesses (CFS/ME, FM, GWI)

 Autoimmune Diseases (MS, SLE, IBS)

 Rheumatic Diseases (RA, SD, OA, SS)

 Chronic Infectious Diseases (Lyme, Hep, CIM)

 Immunosuppressive Diseases (HIV-AIDS, MDS, NHL)





Multiple Systemic Infections in 

Chronic Diseases
 Chronic infections (viral, bacterial, fungal) could be the 

cause, along with genetic and environmental factors, of 
the disease

 Chronic infections (viral, bacterial, fungal) could be a co-
factor, along with chemicals, toxins, heavy metals, etc., 
in the disease

 Chronic infections (viral, bacterial, fungal) could be 
opportunistic, and occur after immune suppression

 Chronic infections (viral, bacterial, fungal) could cause a 
co-morbid condition in the disease 



Intracellular chronic bacterial infections

Cause damage to cellular structures





Some Examples of Illnesses with Chronic Mycoplasmal Infections



The presence of multiple chronic 

bacterial and viral infections is

related to severities of 120 signs 

and symptoms in CFS/ME 

and FM patients

Nicolson et al. APMIS 2003; 111: 557-566.  







Autism Spectrum Disorders (ASD)

 Pervasive brain developmental disorders causing 

severe impairment in thinking, feeling, communication

 Repetitive behavior and and inability to relate to others

 First seen in early childhood (Autism, Asperger’s 

syndrome, others)

 Some genetic and environmental toxic links (infections, 

chemicals, heavy metals, biotoxins)



Autism Spectrum Disorders (ASD)

Some Children Become Autistic After:

 Multiple Childhood Vaccinations

 Acute Childhood Infections

 Chemical Exposures

 Heavy Metal Exposures

 Combinations of the Above





Northern California ASD Study

 68 ASD patients (58% Mycoplasma species-positive, various 
species (M. fermentans, M. hominis, M. pneumoniae, etc.) 
Odds Ratio = 13.8 (p<0.0001)

 68 ASD patients (8.3% Chlamydia pn.-positive)          Odds 
Ratio = 5.6 (p<0.001)

 68 ASD patients (29.2% HHV6-positive)                     Odds 
Ratio = 4.5 (p<0.001)

 120 Healthy family members (6.5% Mycoplasma species-
positive, 2.1% Chlamydia pn.-positive, 8.1% HHV6-positive) 

 Multiple Chronic Infections  Odds Ratio =  16.5 (p<0.001)





ASD Chronic Infections
 Multiple Chronic Infections found at high frequency in 

ASD patients but only in low frequency in non-ASD 

children or in Adults in same family.

 In some of these ASD patients with chronic infections 

other exposures were often present     (Heavy Metals) 

or presumed (Chemicals)

 Different locations revealed similar results (comparison 

of California with Texas ASD patients)





ASD Chronic Infections
 Mycoplasma species (est. 40-65%).

 Chlamydia pn. (est. 5-10%)

 HHV6 (est. 15-30%)

 Borrelia species (est. 15-35%)

 PAN/PANDAS (est. 10-15%)

 CMV (est. 5-8%)

 Fungal (est. 10-15%)

 Others??
Source: R. Bransfield & G. Nicolson publications







MSID-Lyme











Multiple Systemic Infections 

Some Summary Points
 Systemic chronic infections (viral, bacterial) are 

commonly found in various chronic diseases

 The numbers of different chronic infections (viral, 

bacterial) are linked to symptom severities of the 

disease (morbidity)

 Some chronic infections (viral, bacterial, fungal) are 

linked to specific exposures (ie, Gulf War Illness)

 Other events (chemicals, heavy metals, other 

environmental exposures) could also be necessary



Chronic Infections cause damage to

Cellular membranes, especially lipids



Use of Membrane Lipid Replacement to

Repair and Replace Damaged, Oxidized 

Membrane Glycerolphospholipids in

Order to Restore Function



Fluid-Mosaic Membrane Model (1972)



Special Issue of BBA Biomembranes (2014)



Membrane Lipid Replacement for Restoring 

Mitochondrial Function



Mitochondrial Dysfunction and Chronic Disease



Mitochondria Dysfunction and Disease



Treatments for Mitochondrial Dysfunction  

have been Targeted to Mitochondria for:

 Loss of maintenance of inner membrane electrical and 

chemical trans-membrane potential

 Alterations in Electron Transport Chain function

 Reduction in transport of critical metabolites into 

mitochondria

 Other events that may also be important, such as 

mtDNA genetics, chemical exposures, heavy metals, 

etc., for mitochondrial dysfunction



Mitochondrial Natural Supplements



Membrane Lipid Replacement Therapy



What is Membrane Lipid 

Replacement Therapy?

 What is Oral Membrane Lipid Replacement Therapy 

(MLRT)?

 MLRT is the use of membrane glycerolphospholipids

(PC, PE, PS, PI, PG, etc.) with unsaturated Fatty Acids 

to replace damaged membrane phospholipids and 

restore function (example=NTFactor®).

 MLRT has also been used in formulations with CoQ10

and other ingredients (NADH, L-carnitine, a-keto-glutaric

acid, and others) (example=ATP Fuel®).



Glycerolphospholipid Transport in the Gut



Lipid Globules, Droplets, Liposomes

and Lipoproteins





Nicolson et al., Discoveries 2016; 4(1): e54.  



Membrane Lipid Replacement Therapy 

Clinical Trials (4 of 7 trials shown)



Membrane Lipid Replacement Therapy and 

Mitochondrial Function in CFS/FM Patients



Mitochondrial Function Assay 

(inner membrane trans-membrane potential)

 Rhodamine 123 uptake into mitochondrial and its 

fluorescence is a direct measure mitochondrial function 

and inner membrane transmembrane electrical and 

chemical potential.

 Mitochondria are isolated from blood leukocytes of 

aged subjects, and Rh123 is added to the sample.

 Mitochondrial function is determined by cellular 

fluorescence on a FACS instrument.



Mitochondrial Function Assay



MLR Cross-Over Trial
Design of a Cross-Over Clinical Trial

LRT THERAPY          WASHOUT           PLACEBO

PLACEBO            WASHOUT          LRT THERAPY

CFS and CFS/FM Patients



MLR Cross-over Clinical Trial (NTFactor)

0 30 60 120 days



MLR Cross-over Clinical Trial (NTFactor)

0 30 60 120 days



MLR Cross-over Clinical Trial (NTFactor)



MLR Cross-over Clinical Trial (NTFactor)



Pain in Fibromyalgia

Preliminary Effects of MLR
Pain Assessment after 3 weeks of MLR with NTFactor
Lipids 

(4 grams of NTFactor Lipids, Patented Energy wafers)

Yale Multidimensional Pain Inventory (MPI)

42% reduction in MPI score

Wisconsin Brief Pain Inventory (BPI)

37.5% reduction in BPI score



Reduction of Peripheral Pain in 

Fibromyalgia by MLR

 Normalization of Peripheral Nerve Resting 

Potentials

 Effects on Nerve Junctions

 Reduction of Peripheral Inflammatory 

Cytokines

 Effects on Peripheral Microcirculation

 Effects on Gastrointestinal Permeability



Pro-Inflammatory Cytokines in FM



Microcirculation in FM 

Patients



Homocyteine Levels Associated with:



Homocysteine-Methionine Cycle



High Homocyteine Blood Levels are 

Risk Factors for:

 Cardiovascular Diseases

 Stroke and Brain Diseases

 Birth Defects

 Alzheimer’s Disease and Dementia

 Autism Spectrum Disorders

 Renal Failure

 Type 2 Diabetes

 Macular Degeneration

 Osteoporosis



Homocysteine Levels and CVD



Homocysteine and CVD Risk

Homocysteine Levels and Cardiovascular Disease

Above 10.8 micromoles per Liter = Increased Risk CVD

Washio, T. et al. Relationship between plasma 

homocysteine levels and congestive heart failure in patients 

with acute myocardial infarction. International Heart Journal

2012; 52: 224-228.



Homocysteine Levels and CVD



MLR and Homocysteine

 Retrospective Study with 35 random patients (28 F, 7 

M) of average age = 60.7 who were on NTFactor (2 

g/day) for 6 months.

 Blood Chemistry: Hcys, fasting insulin, Erythrocyte Sed

Rate, HDL, LDL, BUN, GGT, SGPT, ALP, CRP, K, Na, 

triglycerides, Fe, creatine, cortisol, etc.

 Blood taken every 2 months for 6 months.

 Patient assessments every 2 months.



Homocysteine Blood Levels



Fasting Insulin Blood Levels



Erythrocyte SED Rate



Blood Parameters on MLR for 6 Mo

 Homocysteine (lowers mean 11.85 to 7.40, p<0.001)

 Fasting Insulin (lowers mean 12.8 to 5.3, p<0.001)

 Erythrocyte SED (improves mean 10.5 to 20.19, p<0.003)

 HDL (lowers mean 65.2 to 60.3, p<0.05)

 LDL (increases mean 115.7 to 121.1, p<0.09)

 CRP (lowers mean 2.91 to 2.02, p<0.05)

 All other blood chemistry changes were Not Significant

 No adverse events during the 6 month period.

N = 35 patients



Medical and Health Uses of MLR



Membrane Lipid Replacement Therapy

 MLR decreased fatigue in aged subjects, fatiguing illness 

patients, cancer and chronic infections (Lyme, Mycoplasma).

 MLR increased mitochondrial function in aged subjects and 

fatiguing illness patients (CFS, Fibromyalgia, GWI).

 MLR improved homocyteine, fasting insulin, SED, CRP

 MLR decreased deletions in mtDNA in aged subjects.

 MLR decreased adverse effects of Cancer cytotoxic therapy.

 MLR reduced other symptoms: cognitive, pain, GI symptoms.

 MLR was well tolerated (no adverse or side effects).

 Over 40 million doses of MLR given without any adverse 

effects.



Lecture Summary
 Chronic infections are commonly found in various chronic medical 

conditions

 Chronic infections damage cellular membranes primarily by oxidizing 

membrane glycerolphospholipids

 Membrane integrity is linked to mitochondrial function and is 

characterized by loss of inner membrane potential and reduction of ATP 

production, causing fatigue and other symptoms. This can be reversed 

with Membrane Lipid Replacement.  

 CFS and CFS/FM patients benefited from Membrane Lipid 

Replacement in terms of reduction in symptoms, including fatigue and 

peripheral pain.

 Membrane Lipid Replacement slowly reduces Homocysteine levels. 

Fasting Insulin levels, Erythrocyte SED, etc. associated with increased 

risk for Cardiovascular Disease and damage to the microcirculation.


