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Maintaining the appropriate balance and content of lipids in cellular membranes is critical for normal neural processes. Accumulating evidence suggests that even subtle perturbations in the lipid content of neurons and myelin can disrupt their function. The membranes of the cell and the organelles are the primary focus of neurological and psychiatric disorders and can be stabilized with phospholipid therapy and a targeted membrane-stabilizing diet that is nutrient and phospholipid-dense. The brain is 60% lipid, containing phospholipids which comprise the membrane leaflets in the cells and organelles. The phospholipid cardiolipin, located exclusively in the inner lipid membrane of mitochondria and embedded in myelin, is a susceptible area for toxic insult. Stabilization of cardiolipin is a primary therapeutic target in neurological and psychiatric disorders, which may be addressed using lipid therapy. Recent research has revealed that in the brain myelin acts as one enormous mitochondrion. Examination of red cell lipids at Johns Hopkins Peroxisomal Diseases Laboratory in subjects with encephalopathy, psychiatric syndromes, super-refractory status epilepticus, coma, brain trauma, rare disease, Autism, Alzheimer’s, Post Stroke, Multiple Sclerosis, Motor Neuron and Parkinson’s Disease over the past 15 years in 9000 analyses has revealed a characteristic accumulation of very long chain fatty acids (VLCFAs). VLCFAs conglomerate into lipid rafts as they are the preferred lipid tails esterified to ceramides and subsequently, to sphingomyelin, which become potential viral repositories for their RNA penetration into the cell. Elevation of VLCFAs  depict cell membrane derangement via disturbance in peroxisomal respiration, and may be indicative of exposure to neurotoxins resulting in suppressed peroxisomal beta oxidation of VLCFAs. Patients with psychiatric syndromes present with a very low total lipid content and often overmyelination indicative of mitochondrial lipid disturbance  with elevated sphingomyelin concomitant with a marked decrease in phosphatidylcholine in the outer membrane leaflet of their cell membranes.   Identification of nuclear and mitochondrial DNA adducts (the result of xenobiotic insult) has revealed a link between toxic exposure and the development of cell membrane derangement / dysfunction, linking epigenetics to these neurometabolic syndromes. In our current studies we have captured visual images of distorted phospholipid membranes and have linked the impact of DNA adducts (epigenetic)  altering gene expression to aberrations in lipid metabolism, cellular dysfunction and alteration of the structure of phospholipids in the cell membrane characteristic of the presenting diagnosis and symptoms. To clinically address organelle and cellular membrane distortion/CNS involvement we target appropriate balance, fluidity and content of phospholipids crucial towards normal cellular processes to optimize neurometabolic function. Our treatment protocol includes oral targeted lipid therapy (phospholipids, SR3 oil), a membrane-stabilizing diet and in some subjects intravenous lipids. Membrane stabilization directly impacts the mitochondrion leaflets including   cardiolipin, and therefore myelin. Introducing phosphatidylethanolamine, the prominent phospholipid in the inner leaflet of the mitochondrion, along with raising the level of omega-6, linoleic acids  to support cardiolipin optimizes the production of ATP. The membranes of the organelles, cell leaflets, nuclear envelope and DNA adducts are new therapeutic goals to address epigenetic-induced neurological disorders. We have documented significant and sustained clinical neurological improvement in our patients, characterized by marked normalization of cellular function (via laboratory analysis and cellular membrane imaging) following three to six months of an oral and intravenous lipid regime. Phospholipid therapy--Membrane Medicine-- may offer a new therapeutic strategy for patients with neurological and psychiatric disorders arising from toxic insult.


