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Beetroot juice supplementation reduces whole body oxygen consumption but does not improve indices of mitochondrial efficiency in human skeletal muscle.
J Physiol. 2016 Jan 15;594(2):421-35

Authors: Whitfield J, Ludzki A, Heigenhauser GJ, Senden JM, Verdijk LB, van Loon LJ, Spriet LL, Holloway GP

Abstract
KEY POINTS: Oral consumption of nitrate (NO3(-)) in beetroot juice has been shown to decrease the oxygen cost of submaximal exercise; however, the mechanism of action remains unresolved. We supplemented recreationally active males with beetroot juice to determine if this altered mitochondrial bioenergetics. Despite reduced submaximal exercise oxygen consumption, measures of mitochondrial coupling and respiratory efficiency were not altered in muscle. In contrast, rates of mitochondrial hydrogen peroxide (H2O2) emission were increased in the absence of markers of lipid or protein oxidative damage. These results suggest that improvements in mitochondrial oxidative metabolism are not the cause of beetroot juice-mediated improvements in whole body oxygen consumption.-ABSTRACT: Ingestion of sodium nitrate (NO3(-)) simultaneously reduces whole body oxygen consumption (V̇O2) during submaximal exercise while improving mitochondrial efficiency, suggesting a causal link. Consumption of beetroot juice (BRJ) elicits similar decreases in V̇O2 but potential effects on the mitochondria remain unknown. Therefore we examined the effects of 7-day supplementation with BRJ (280 ml day(-1), ∼26 mmol NO3(-)) in young active males (n = 10) who had muscle biopsies taken before and after supplementation for assessments of mitochondrial bioenergetics. Subjects performed 20 min of cycling (10 min at 50% and 70% V̇O2 peak) 48 h before 'Pre' (baseline) and 'Post' (day 5 of supplementation) biopsies. Whole body V̇O2 decreased (P < 0.05) by ∼3% at 70% V̇O2 peak following supplementation. Mitochondrial respiration in permeabilized muscle fibres showed no change in leak respiration, the content of proteins associated with uncoupling (UCP3, ANT1, ANT2), maximal substrate-supported respiration, or ADP sensitivity (apparent Km). In addition, isolated subsarcolemmal and intermyofibrillar mitochondria showed unaltered assessments of mitochondrial efficiency, including ADP consumed/oxygen consumed (P/O ratio), respiratory control ratios and membrane potential determined fluorometrically using Safranine-O. In contrast, rates of mitochondrial hydrogen peroxide (H2O2) emission were increased following BRJ. Therefore, in contrast to sodium nitrate, BRJ supplementation does not alter key parameters of mitochondrial efficiency. This occurred despite a decrease in exercise V̇O2, suggesting that the ergogenic effects of BRJ ingestion are not due to a change in mitochondrial coupling or efficiency. It remains to be determined if increased mitochondrial H2O2 contributes to this response. -PMID: 26457670 [PubMed - indexed for MEDLINE]

The effects of beetroot juice supplementation on indices of muscle damage following eccentric exercise.
Eur J Appl Physiol. 2016 Feb;116(2):353-62

Authors: Clifford T, Bell O, West DJ, Howatson G, Stevenson EJ

Abstract
PURPOSE: Foods rich in antioxidant and anti-inflammatory phytochemicals might attenuate skeletal muscle damage; thus, the present study investigated whether consuming an antioxidant rich beetroot juice would attenuate the muscle-damaging effects of eccentric exercise.
METHODS: Using a double blind, independent groups design, 30 recreationally active males were allocated to consume a high dose of beetroot juice (H-BT; 250 ml), a lower dose of beetroot juice (L-BT; 125 ml), or an isocaloric placebo (PLA; 250 ml) immediately (×3 servings), 24 (×2 servings) and 48 h (×2 servings) following completion of 100-drop jumps. Maximal isometric voluntary contractions (MIVC), countermovement jumps (CMJ), pressure pain threshold (PPT), creatine kinase (CK), interleukin-6 (IL-6), interleukin-8 (IL-8) and tumour necrosis factor-α (TNF-α) were measured pre, post, 2 (blood indices only), 24, 48 and 72 h following the drop jumps.
RESULTS: CMJ performance recovered quicker (relative to baseline) in H-BT vs. PLA at 48 (91.7 ± 12.2 vs. 74.4 ± 17.3%; P = 0.009, ES = 1.00) and 72 h postexercise (93.4 ± 7.7 vs. 86 ± 5.9%; P = 0.046, ES = 1.25). PPT was greater in both the H-BT and L-BT vs. PLA at 24, 48 and 72 h postexercise (P < 0.001); PPT had returned to baseline in H-BT and L-BT at 72 h postexercise, but was still reduced in PLA (80.1 ± 28.9% of baseline values). MIVC, CK, IL-6, TNF-α and IL-8 were unaffected by beetroot juice (P > 0.05).
CONCLUSIONS: Acute beetroot juice supplementation attenuated muscle soreness and decrements in CMJ performance induced by eccentric exercise; further research on the anti-inflammatory effects of beetroot juice are required to elucidate the precise mechanisms.--PMID: 26537365 [PubMed - indexed for MEDLINE]—
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Dietary nitrate accelerates postexercise muscle metabolic recovery and O2 delivery in hypoxia.

Vanhatalo A1, Jones AM2, Blackwell JR2, Winyard PG3, Fulford J4.

Author information
Abstract

We tested the hypothesis that the time constants (τ) of postexercise T2* MRI signal intensity (an index of O2 delivery) and muscle [PCr] (an index of metabolic perturbation, measured by (31)P-MRS) in hypoxia would be accelerated after dietary nitrate (NO3 (-)) supplementation. In a double-blind crossover design, eight moderately trained subjects underwent 5 days of NO3 (-) (beetroot juice, BR; 8.2 mmol/day NO3 (-)) and placebo (PL; 0.003 mmol/day NO3 (-)) supplementation in four conditions: normoxic PL (N-PL), hypoxic PL (H-PL; 13% O2), normoxic NO3 (-) (N-BR), and hypoxic NO3 (-) (H-BR). The single-leg knee-extension protocol consisted of 10 min of steady-state exercise and 24 s of high-intensity exercise. The [PCr] recovery τ was greater in H-PL (30 ± 4 s) than H-BR (22 ± 4 s), N-PL (24 ± 4 s) and N-BR (22 ± 4 s) (P < 0.05) and the maximal rate of mitochondrial ATP resynthesis (Qmax) was lower in the H-PL (1.12 ± 0.16 mM/s) compared with H-BR (1.35 ± 0.26 mM/s), N-PL (1.47 ± 0.28 mM/s), and N-BR (1.40 ± 0.21 mM/s) (P < 0.05). The τ of postexercise T2* signal intensity was greater in H-PL (47 ± 14 s) than H-BR (32 ± 10 s), N-PL (38 ± 9 s), and N-BR (27 ± 6 s) (P < 0.05). The postexercise [PCr] and T2* recovery τ were correlated in hypoxia (r = 0.60; P < 0.05), but not in normoxia (r = 0.28; P > 0.05). These findings suggest that the NO3 (-)-NO2 (-)-NO pathway is a significant modulator of muscle energetics and O2 delivery during hypoxic exercise and subsequent recovery. *********************************************************************

Elusive intermediate compound discovered in atmospheric chemistry

physicists and colleagues have identified a long-missing piece in the puzzle of exactly how fossil fuel combustion contributes to air pollution and a warming climate. Performing chemistry experiments in a new way, they observed a key molecule that appears briefly during a common chemical reaction in the atmosphere.-- The reaction combines the hydroxyl molecule (OH, produced by reaction of oxygen and water) and carbon monoxide (CO, a byproduct of incomplete fossil fuel combustion) to form hydrogen (H) and carbon dioxide (CO2, a "greenhouse gas" contributing to global warming), as well as heat.--- Researchers have been studying this reaction for decades and observed that its speed has an abnormal pressure and temperature dependence, suggesting there is a short-lived intermediate, the hydrocarboxyl molecule, or HOCO. But until now, HOCO had not been observed directly under conditions like those in nature, so researchers were unable to calculate accurately the pressures at which the reaction either pauses at the HOCO stage or proceeds rapidly to create the final products ~As described in the October 28, 2016, issue of Science, JILA's direct detection of the intermediate compound and measurements of its rise and fall under different pressures and different mixtures of atmospheric gases revealed the reaction mechanism, quantified product yields, and tested theoretical models that were incomplete despite rigorous efforts. JILA is a partnership of the National Institute of Standards and Technology (NIST) and the University of Colorado Boulder. "We followed the reaction step by step in time, including seeing the short-lived, and thus elusive, intermediates that play decisive roles in the final products," JILA/NIST Fellow Jun Ye said. "By finally understanding the reaction in full, we can model the atmospheric chemical processes much more accurately, including how air pollution forms JILA researchers are performing chemistry in a new way, fully controlling reactions by artificial means instead of relying on nature. They used a laser to induce the reaction inside a container called a laboratory flow cell, through which samples of the molecules participating in the reaction and other gases passed. This process mimicked nature by using gases found in the atmosphere and no catalysts. To avoid any confusion in the results due to the presence of water (which contains hydrogen), the researchers used deuterium, or heavy hydrogen, in the hydroxyl molecule, OD, to start the reaction. Thus, they looked for the DOCO intermediate instead of HOCO. During the experiment, concentrations of CO and nitrogen gases were varied across a range of pressures.-Using JILA's patented frequency comb spectroscopy technique
, which identifies chemicals and measures their concentrations in real time based on colors of light they absorb, researchers measured the initial OD and the resulting DOCO over various pressures and atmospheric gas concentrations over time, looking for conditions under which DOCO stabilized or decomposed to form CO2.--The JILA team identified an important factor to be energy transfer due to collisions between the intermediate molecule and nearby CO and nitrogen molecules. These collisions can either stabilize the intermediate DOCO or deactivate it and encourage the reaction to proceed to its final products.---JILA's frequency comb spectroscopy technique analyzes chemicals inside a glass container, in which comb light bounces back and forth between two mirrors. The repeated, continuous measurements make the technique especially sensitive and accurate in identifying "fingerprints" of specific molecules. This latest experiment used new "supermirrors," which have crystalline coatings that reduce light losses and improved detection sensitivity 10-fold. -JILA's results, notably the effects of molecular collisions, need to be included in future atmospheric and combustion model predictions, according to the paper. For example, even at low pressures, the reaction produces a DOCO yield of nearly 50 percent, meaning about half the reactions pause at the intermediate stage.-This observation affects calculations that go beyond Earth: Other researchers have shown that HOCO can contribute 25-70 percent of the total CO2 concentration in the cold Martian atmosphere.-In the future, JILA researchers plan to extend the experimental approach to study other chemical products and processes. One topic of interest is reactions involving water and CO2, to aid understanding of how atmospheric CO2 interacts with and acidifies the oceans. Also of interest are studies of engine combustion, which affects fuel economy. A car engine combines air (oxygen and nitrogen) and fuel (hydrocarbons) to produce CO2 and water. Incomplete combustion creates CO. Story Source--Materials provided by National Institute of Standards and Technology (NIST). Journal Reference-B. J. Bjork, T. Q. Bui, O. H. Heckl, P. B. Changala, B. Spaun, P. Heu, D. Follman, C. Deutsch, G. D. Cole, M. Aspelmeyer, M. Okumura, J. Ye. Direct frequency comb measurement of OD CO -> DOCO kinetics. Science, 2016; 354 (6311): 444 DOI: 10.1126/science.aag1862 -Cite This Page-National Institute of Standards and Technology (NIST). "Elusive intermediate compound discovered in atmospheric chemistry." ScienceDaily. ScienceDaily, 27 October 2016. <www.sciencedaily.com/releases/2016/10/161027142858.htm>.

*********************************************************************
Semi-volatile organic compounds diffuse between atmospheric particles

Researchers led by Carnegie Mellon University's Neil M. Donahue have shown that semi-volatile organic compounds can readily diffuse into the billions of tiny atmospheric particles that inhabit the air, easily moving among them. The findings, published in the early online edition of the Proceedings of the National Academy of Sciences (PNAS), provide greater understanding into how organic particles behave in the atmosphere.-- The air is full of microscopic airborne particles called aerosols. Aerosols can come from natural sources, like fires or sea spray, or they can come from human-made sources, like emissions from cars and power plants. As the aerosol particles travel through the atmosphere, they encounter other particle populations and chemically evolve, resulting in a dense soup of oxidized organic matter. While many atmospheric particles start off too small to influence climate, as they grow
 their potential to impact climate increases. Understanding how these particles change is crucial to understanding how they affect the environment and human health-- As the particles grow and travel through the atmosphere, they pick up material called secondary organic aerosol (SOA). Much of the SOA consists of semi-volatile organic compounds (SVOCs) that can diffuse into particles -- moving from one particle, entering the gas phase, and moving to another particle.-Recently, there has been controversy as to whether or not SVOCs are able to diffuse into "glassy" atmospheric particles. If SVOCs can't diffuse into these particles, they will not condense onto them, which will slow down particle growth rates.-"Our work shows that some particles are kind of crunchy when they are dry -- they are glassy -- but they turn gooey when they get wet; under most conditions, the semi-volatile compounds will diffuse into particles quite easily," said Donahue, the Lord Professor of Chemistry in the Mellon College of Science, and Professor of Chemical Engineering and Engineering and Public Policy in the College of Engineering. Donahue is also a member of Carnegie Mellon University's Center for Atmospheric Particle Studies (CAPS), which is a leader in studying the chemistry of atmospheric particles and has completed groundbreaking studies that are revealing how these atmospheric particles change over time.-In the current study, chemistry doctoral student Qing Ye used single-particle mass spectrometry to see if SVOCs diffused from one group of particles into another, adding to the particles' complexity. Ye looked at two different types of secondary organic aerosols 
formed by the oxidation of organic gases: alpha-pinene, a molecule given off by pine trees, and toluene, an aromatic hydrocarbon -in gasoline that is also often used as a solvent or in the production of industrial materials. She combined two populations of the particles, one of which was isotopically labeled, and measured the populations over time. In the alpha-pinene particles, the isotopes from the labeled particles easily evaporated into the unlabeled particles
. The toluene particles also diffused easily, but only if the relative humidity was above 30 percent.-The findings show that SVOCs can travel between atmospheric particles, but the conditions under which they can travel are dependent on the particle's original source
.Story Source-Materials provided by Carnegie Mellon University. Original written by Jocelyn Duffy. -Journal Reference-Qing Ye, Ellis Shipley Robinson, Xiang Ding, Penglin Ye, Ryan C. Sullivan, and Neil M. Donahue. Mixing of secondary organic aerosols versus relative humidity. PNAS, October 2016 DOI: 10.1073/pnas.1604536113 -Cite This Page-Carnegie Mellon University. "Semi-volatile organic compounds diffuse between atmospheric particles." ScienceDaily. ScienceDaily, 24 October 2016.-www.sciencedaily.com/releases/2016/10/161024170812.htm>.
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A vitamin could help treat Duchenne muscular dystrophy

Duchenne is the most common and severe form of muscular dystrophy. Because of this genetic disease
, one out of every 3,500 children spends their 12th birthday in a wheelchair. This disorder progressively leads to general paralysis, and most patients die of respiratory failure. The disease is caused by a genetic mutation that prevents a protein required to keep muscle cells intact from being produced
. While most research focuses on repairing the defective gene, researchers at EPFL have come up with a different strategy. As part of their work on nutrition and aging, they discovered that large doses of a vitamin called nicotinamide riboside were remarkably effective in countering the progress of the disease in animals. Their work has been published in Science Translational Medicine.
--- Patients suffering from Duchenne muscular dystrophy are unable to produce dystrophin. This protein is mainly responsible for connecting the various parts of muscle cells; without it, the cells cannot perform correctly. As a result, cell movement mechanically triggers an inflammatory response, which in turn gradually destroys the muscles--A highly damaging second cycle --Johan Auwerx's team showed that the disease leads to a second cycle of events inside the cells, a series of reactions that exacerbate the disease's damaging effects.--Several processes are at work in the second cycle. First, the 'primary' inflammation overactivates a certain gene, which then consumes a large quantity of an essential component called NAD+
.This causes a shortage of NAD+ within the cell. But this component acts as a fuel for the powerhouse of cells, the mitochondria, which are especially important in muscle tissue
. The NAD+ deficiency therefore weakens the muscle, an effect similar to that of mitochondrial deficiency in older people- Yet the consequences are even worse than they appear. Deprived of energy, the dysfunctional mitochondria aggravate the inflammation that causes muscle loss. So much for what could have initially appeared to be just a minor side effect of the disease.--Reversing course with a vitamin: nicotinamide riboside successfully tested on animals--What if it were possible to reduce muscle inflammation -- and thus muscle loss -- by providing the worn-out mitochondria with fuel? That would mean administering nicotinamide riboside, the vitamin precursor of NAD+. This is the hypothesis that the researchers wanted to test after having already successfully investigated this vitamin's effect on muscle aging in their work on nutrition.--They tried out their approach on animals, using C. elegans worms and mice that had been genetically modified to develop the disease. The effect was remarkable. When large doses of nicotinamide riboside were administered, the worms did not develop any of the disease's symptoms. The mice presented much lower muscular inflammation, and existing lesions were attenuated.--"We have good reason to think that humans will also respond to this treatment and that we'll be able to reduce inflammation," said Auwerx, the lead author. "But we don't know to what extent. It's important to remember that we're not going after the primary cause of the disease, dystrophin deficiency." Which means it is difficult to predict the treatment's effectiveness. "Regardless, it would still be quite an accomplishment if we can prolong the patient's life by several years and increase their comfort."-Clinical tests may be possible within two years-Nicotinamide riboside is a vitamin precursor to NAD+. This molecule is commercially available and presents no known toxicity, even in high doses. The vitamin is water soluble, and any excess amount is evacuated in the urine.-According to Auwerx, because nicotinamide riboside is readily available and harmless, clinical tests could be possible in the very near future, maybe within two years. "We will need to test the doses," says the researcher. "In the animals that we tested, the quantities were so large they could not be administered through diet. To see if our strategy works on humans, we will have to use massive doses of synthetic molecules."-The genetic mutation that causes Duchenne muscular dystrophy was discovered 30 years ago. 2016 is thus an anniversary year, and it has already been marked by the FDA's recent approval of a promising treatment that partially corrects the defective gene in certain patients. "My hope is that we will give people suffering from Duchenne muscular dystrophy a second reason to celebrate in 2016," says Auwerx.-Story Source-Materials provided by Ecole Polytechnique Fédérale de Lausanne. --Journal Reference-D. Ryu, H. Zhang, E. R. Ropelle, V. Sorrentino, D. A. G. Mazala, L. Mouchiroud, P. L. Marshall, M. D. Campbell, A. S. Ali, G. M. Knowels, S. Bellemin, S. R. Iyer, X. Wang, K. Gariani, A. A. Sauve, C. Canto, K. E. Conley, L. Walter, R. M. Lovering, E. R. Chin, B. J. Jasmin, D. J. Marcinek, K. J. Menzies, J. Auwerx. NAD repletion improves muscle function in muscular dystrophy and counters global PARylation. Science Translational Medicine, 2016; 8 (361): 361ra139 DOI: 10.1126/scitranslmed.aaf5504 --Ecole Polytechnique Fédérale de Lausanne. "A vitamin could help treat Duchenne muscular dystrophy." ScienceDaily. ScienceDaily, 19 October 2016. <www.sciencedaily.com/releases/2016/10/161019142002.htm>

*******************************************************************
Withholding amino acid depletes blood stem cells

A dietary approach to depleting blood stem cells may make it possible to conduct bone marrow transplantations without the use of chemotherapy or radiation therapy, according to researchers at the Stanford University School of Medicine.-The discovery, made in collaboration with researchers at the University of Tokyo, may also become a new way to treat certain cancers without chemo or radiation, which can cause severe side effects.-The researchers showed that a diet deficient in the essential amino acid valine could effectively deplete the population of blood stem cells in mice and allow them to be successfully transplanted with blood stem cells from other mice. The researchers also showed that human blood stem cells in the laboratory were affected by a lack of access to valine, suggesting that the same therapeutic approach may work in humans.-A paper describing the findings will be published online Oct. 20 in Science. The lead author is Yuki Taya, a former graduate student at the University of Tokyo. The senior authors are Hiromitsu Nakauchi, MD, PhD, a professor of genetics at Stanford, and Satoshi Yamazaki, PhD, an associate professor at the Center for Stem Cell Biology and Regenerative Medicine at the University of Tokyo.-Effects of valine-deficient diet-"Bone marrow transplantation is a toxic therapy," said Nakauchi, who is also a member of Stanford's Institute for Stem Cell Biology and Regenerative Medicine. "We have to do it to treat diseases that would otherwise be fatal, but the quality of life afterward is often not good."-He added, "Relative to chemotherapy or radiation, the toxicity of a diet deficient in valine seems to be much, much lower. Mice that have been irradiated look terrible. They can't have babies and live for less than a year
. But mice given a diet deficient in valine can have babies and will live a normal life span after transplantation."-The effect of a valine-deficient diet is fairly specific to blood stem cells, but there seem to be other sorts of stem cells that may also be affected, Nakauchi said, including hair stem cells and some T cells. Although other types of stem cells may also be affected, the effects are not nearly as widespread or extreme as those caused by chemotherapy or radiation therapy, he said.-Nakauchi has a particular interest in one kind of stem cell that may be affected by valine deficiency. If leukemia stem cells are also vulnerable to valine deficiency, Nakauchi said, it may open the door to a dietary therapy for these blood cancers. As with bone marrow transplantation, a dietary treatment for cancer would probably be much less toxic than chemotherapies now being used, he said.- The new study came about after Yamazaki was reviewing the scientific literature and found an article in a 1946 issue of Science. It was co-authored by the late Stanford researcher Arthur Kornberg, who would go on to receive the 1959 Nobel Prize in Physiology or Medicine. In his 1946 research, Kornberg and his colleagues showed that certain types of anemia in rats could be treated by giving them mixtures of purified amino acids.-Yamazaki, Nakauchi and their colleagues were intrigued and did the experiments that Kornberg did not do: testing the effects of the presence or absence of specific amino acids on blood stem cells. The researchers found that in a lab dish, a lack of valine or another amino acid, cysteine, would make the growth of mouse blood stem cells impossible
.-Then, the researchers asked a company to create mouse food that was deficient in only these specific amino acids, and fed the mice this diet for four weeks. They found that the valine-deficient diet, but not the cysteine-deficient diet, depleted blood stem cells in the mice. "Unlike valine, cysteine is not an essential amino acid, which means that the body can make some of it itself," Nakauchi said. "All of our valine has to come from our diet, however."-The current dietary method complements other work recently reported by Stanford scientists for using antibodies instead of chemotherapy or radiotherapy to clear out blood stem cells in preparation for bone marrow transplantation. "The two methods might even be used together to provide an even more effective, gentler therapy," Nakauchi said.-The mechanism by which amino acid deficiency affects blood stem cells is unknown, he said, but that will be the focus of future research. Now that this amino acid has shown promise as the basis for a dietary therapy, Nakauchi thinks scientists may find other specific kinds of stem cells that are affected by the presence or absence of particular amino acids. "This work could open up a new research field of stem cell metabolism and become the basis for a whole range of dietary therapies," he said.-"It also reinforces the importance of a well-rounded diet to keep all our cells healthy," he added.--Story Source-Materials provided by Stanford University Medical Center. Original written by Christopher Vaughan. Journal Reference-Y. Taya, Y. Ota, A. C. Wilkinson, A. Kanazawa, H. Watarai, M. Kasai, H. Nakauchi, S. Yamazaki. Depleting dietary valine permits nonmyeloablative mouse hematopoietic stem cell transplantation. Science, 2016; DOI: 10.1126/science.aag3145 --Stanford University Medical Center. "Withholding amino acid depletes blood stem cells." ScienceDaily. ScienceDaily, 20 October 2016. <www.sciencedaily.com/releases/2016/10/161020142128.htm>.
Valine Sources- BCAA- Cottage Cheese-951
Milk - Cow's-249  Yogurt-255 Glutamine-Cottage Cheese- Sesame Seeds-837
Pumpkin Seeds-1,566 Almonds -1124 Brazil Nuts-822 Peanuts-1,506-Cashew Nuts Walnuts
974 Lamb-1,273Chicken-1,061 Beef-  this is per 100grams or 3 oz servings
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Researchers design small compounds with potential to correct mitochondrial dysfunction

Charcot-Marie-Tooth disease is an inherited disorder that leads to a gradual loss of motor neurons and, eventually, paralysis. The condition is caused by genetic mutations that disrupts cells' energy factories, called mitochondria. No drugs are available to slow or stop the progression of the disease, which affects nearly 3 million people worldwide.-However, in research slated for fast-track advance online publication Oct. 24 in Nature, scientists at Washington University School of Medicine in St. Louis and Stanford University report that they have designed small compounds that have the potential to correct the mitochondrial dysfunction that leads to Charcot-Marie-Tooth and other conditions involving mitochondria. The team designed the compounds after its work in mouse cells revealed a new understanding of the 3-D structure of a key protein that is disabled in the mitochondria of patients with the disease.-"This mitochondrial protein has never been targeted before," said senior author Gerald W. Dorn II, MD, the Philip and Sima K. Needleman Professor of Medicine. "There are no drugs that work on this protein that is so important for mitochondrial function. We designed two compounds — one that activates and one that inhibits the function of this protein. We are working on testing them in mice with mitochondrial defects."-Most people with Charcot-Marie-Tooth disease begin to see symptoms between ages 10 and 20. Patients with the condition have an average lifespan but slowly lose motor control, especially of the legs. Onset of symptoms before age 10 is associated with more severe disease, and such patients eventually may require crutches or a wheelchair.-The mitochondrial protein the researchers studied is called mitofusin 2. There's a lot of interest in this protein because scientists think it also may have roles in many diseases, including diabetes and heart disease, that generally aren't considered disorders of mitochondria. Mitofusin 2 governs whether two mitochondria are able to tether to each other and then fuse, exchanging genetic information, which is thought to be important for maintaining healthy mitochondria and, by extension, healthy tissues.--"In the past, scientists assumed mitofusin 2 was always active, always ready to tether to another mitofusin molecule and promote mitochondrial fusion," Dorn said. "Our study now shows this is incorrect. Mitofusin 2 folds and unfolds, giving it active and inactive forms that either encourage or discourage tethering and the resulting fusion of mitochondria."-Once Dorn and his colleagues, including co-author Daria Mochly-Rosen, PhD, of Stanford University, understood how mitofusin 2 changes shape, they were able to design small peptides that interact with the protein and drive it toward either an active or inactive state.-"We designed these molecules based on our new knowledge of mitofusin 2," Dorn said. "My colleague, Dr. Mochly-Rosen, is a genius at designing this kind of small peptide drug. She looks at amino acid sequences and sees things I don't see."

One of the small molecules, dubbed GoFuse, forces mitofusin 2 into its active, healthy state, which encourages tethering and the resulting mitochondrial fusion. Conversely, the other small molecule, called TetherX, forces mitofusin 2 into its inactive state, which suppresses tethering and prevents fusion.-"The design of these peptide inhibitors was a challenge," Mochly-Rosen said. "But it is always exciting when a basic research discovery leads to the design of a new drug that may eventually help patients who currently have no treatment options."--Dorn said more work must be done to determine whether these small peptides will be effective in animal models of diseases. But the hope is that GoFuse, or a similar molecule, could encourage the mitochondrial tethering and fusion that is missing in Charcot-Marie-Tooth disease. If such tethering could be restored, it could prevent or delay the loss of motor neurons that gradually paralyzes many patients with this genetic disorder.--But the researchers see a potential use for the peptide inhibitors beyond Charcot-Marie-Tooth disease, such as reducing tissue damage that occurs when oxygen returns to the heart after a heart attack or to the brain after a stroke.--"Re-establishing oxygen flow is really important after a heart attack or stroke," Dorn said. "But you also get a huge wave of cell death when oxygen suddenly returns to tissues of the body, such as the heart or the brain."--The rush of oxygen back into tissues causes an influx of calcium into mitochondria that are tethered. Large amounts of calcium flowing into mitochondria causes water to rush in as well. Like an overfilled water balloon, the mitochondria burst, which kills the cell. But, Dorn speculated, if this type of tethering could be suppressed, it would prevent the sudden influx of calcium and protect mitochondria from being destroyed.--"These peptides are two sides of the same coin," Dorn said. "Mutations that disrupt tethering cause a neurodegenerative disease. We would like to encourage tethering in that case. But there are other situations where tethering is destructive, and we would like the ability to interrupt it briefly and then go back to normal. We've shown these peptides can influence mitochondrial tethering in cells grown in the lab, and now we are working to test them in mouse models of disease."- Source- University in St. Louis

*************************************************************************
The effect of marjoram (Origanum majorana) tea on the hormonal profile of women with polycystic ovary syndrome
J Hum Nutr Diet. 2016 Feb;29(1):105-11

Authors: Haj-Husein I, Tukan S, Alkazaleh F

Abstract
BACKGROUND: In traditional medicine, marjoram herb (Origanum majorana) is locally reputed for its ability to restore hormonal balance and to regulate the menstrual cycle. Therefore, this pilot study aimed to investigate the effects of marjoram tea on the hormonal profile of women with polycystic ovary syndrome (PCOS) in a randomised, double-blind, placebo-controlled trial. METHODS: Twenty-five patients were assigned to receive marjoram tea or a placebo tea twice daily for 1 month (intervention group: n = 14; placebo group: n = 11). The hormonal and metabolic parameters measured at baseline, as well as after the intervention, were: follicle-stimulating hormone, luteinising hormone, progesterone, oestradiol, total testosterone, dehydroepiandrosterone-sulphate (DHEA-S), fasting insulin and glucose, homeostasis model assessment for insulin resistance (HOMA-IR) and glucose to insulin ratio.--RESULTS: Marjoram tea significantly reduced DHEA-S and fasting insulin levels (P < 0.05) by a mean (SD) of 1.4 (0.5) μmol L(-1) and 1.9 (0.8) μU mL(-1) , respectively. In comparison to the placebo group, the change was only significant for DHEA-S (P = 0.05) but not for insulin (P = 0.08). HOMA-IR was not reduced significantly in the intervention group (P = 0.06), although the change was significant compared to the placebo group (P < 0.05).-CONCLUSIONS: The results obtained in the present study show the beneficial effects of marjoram tea on the hormonal profile of PCOS women because it was found to improve insulin sensitivity and reduce the levels of adrenal androgens. Further research is needed to confirm these results and to investigate the active components and mechanisms contributing to such potential beneficial effects of marjoram herb.-PMID: 25662759 [PubMed - indexed for MEDLINE]

Simple remedy ---boil or percolate or simmer marjoram and make a tea---or even extract as a tincture and utilize daily

**************************************************************************

Layered nanosphere shows biomedical promise

An international research team has published the simplest known recipe for a nanoscopic "onion" that could more precisely release therapeutic drugs or genes as the body peels it away.
--Using computer simulations, University of Nebraska-Lincoln chemist Xiao Cheng Zeng and two Japanese colleagues have illustrated that a concentration of short molecular chains will assemble into a layered, onion-like sphere known as a liposome.-The simulations also showed the liposome dispensing its cargo -- in this case, water -- in relatively small doses as its layers degrade. That capability could make the design especially useful for administering time-release doses of a pharmaceutical drug or even housing multiple payloads in the same liposome, the researchers reported.-"This just gives you more flexibility," said Zeng, Chancellor's University Professor of chemistry. "It would be nice to have that additional  functionality."Zeng, who recently published the findings with Kindai University's Noriyoshi Arai and Keio University's Kenji Yasuoka, said the team was inspired by a 2014 experimental study that demonstrated the formation of a similar onion-like liposome. But whereas that liposome featured comparatively complex molecules with dozens of atoms arranged in multiple branches, the version modeled by Zeng and his colleagues would require molecular groups with just five atoms.-"I would say this one, from a simulation point of view, is a breakthrough," Zeng said. "We (now) know that it doesn't have to be a very complicated structure. It was amazing to see."-The newly predicted liposome would assemble from a concentration of molecular chains featuring two hydrophilic atoms and three hydrophobic atoms, with the former exhibiting an attraction to water and the latter lacking it. That dual nature is critical to the liposome's distinctive onion-like structure, Zeng said, which alternates between layers of the hydrophilic and hydrophobic atoms.-Along with pinpointing the type and minimum number of atoms needed to facilitate the assembly process, the team accounted for factors that included temperature, atomic charges and the quantity of molecular chains. Zeng described the efforts as a year-long exercise in computational trial-and-error. Too few molecular chains, and the onion might look half-eaten. Too small of a charge among the hydrophilic atoms, and it might take the form of a football rather than a sphere.-"The simulations are just so powerful because we can change all these different parameters to find the perfect storm," Zeng said. "There are a lot of variables. But if we can create a simplified model, we can tune those variables much more easily.-"Once we know why (the molecules assemble in that form), then we have principles that will, in turn, guide experimental groups to design what they want."-Zeng credited the team's trans-Pacific collaboration -- and the mechanical engineering backgrounds of his Japanese colleagues -- for the multidisciplinary approach that ultimately yielded its success. He estimated that Yasuoka has visited Lincoln at least 20 times during various sabbaticals, with Arai also making the trip on numerous occasions. Zeng, in turn, has crossed the Pacific to meet with his colleagues in Tokyo and Osaka.-"By combining our expertise, we've been able to accomplish much more," Zeng said. "It made solving this very challenging problem possible."-Zeng, Arai and Yasuoka published their findings in the journal ACS Nano.--Story Source-Materials provided by University of Nebraska–Lincoln. Original written by Scott Schrage. -Journal Reference-Noriyoshi Arai, Kenji Yasuoka, Xiao Cheng Zeng. Self-Assembly of Janus Oligomers into Onion-like Vesicles with Layer-by-Layer Water Discharging Capability: A Minimalist Model. ACS Nano, 2016; 10 (8): 8026 DOI: 10.1021/acsnano.6b04087 --University of Nebraska–Lincoln. "Peeling onions: Layered nanosphere shows biomedical promise." ScienceDaily. ScienceDaily, 22 September 2016. <www.sciencedaily.com/releases/2016/09/160922104826.htm>.
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MICROCRYSTALLINE CELLULOSE, FILLER IN PHARMACEUTICALS and there DANGERS

Four rats were fed 14C-labelled microcrystalline cellulose at 10

or 20% of their diet. No evidence of degradation or digestion was

noted. Faecal recoveries of radioactivity ranged from 96-104% and were complete for all labelled material. No radioactivity appeared in the urine (Baker, 1966).

In the studies summarized in Table 1, there was no evidence of

toxicity of microcrystalline cellulose preparations administered

either orally or dermally to rats at doses of 5000 or 2000 mg/kg bw,

respectively. The observations seen at necropsy in animals treated

intraperitoneally with Cellan 300 at 3160 mg/kg bw are consistent with an irritant reaction caused by the presence of foreign material. An inhalation toxicity study showed only transient effects at a  concentration of 5.35 mg/litre.

An acute inhalation toxicity study using a preparation of Avicel

AC-815 (composed of 85% microcrystalline cellulose and 15% calcium

alginate) with mass median aerodynamic diameter of 8.48-8.61 µm (range

of measures) was dispersed and delivered at a mean concentration of

5.35 mg/litre in a nose-only inhalation exposure chamber to 5 male and

5 female Crl:CDBR VAF Plus rats for a period of 4 hours. The rats were

observed over the 14 days after removal from the chamber. The only

signs of toxicity were on removal from the chamber and consisted of

chromodacryorrhea
, chromorhinorrhea and, in one male rat, decreased locomotion; these signs had resolved by the next day. After 14 days no gross lesions were observed at necropsy (Signorin, 1996).

Microcrystalline Cellulose can cause moderate to severe bowel movement when ingusted in large amount. 2. Microcrystalline Cellulose can cause loss of energy and weight when ingusted in large amount as it can not be absorbed and reduces the absorption of other dietary nutrients. 3. Microcrystalline Cellulose can cause allergic reaction in some individuals, the typical reaction is diarrhoea or gas problems.
DANGERS OF MICROCRYSTALLINE CELLULOSE

I have some NEW concerns for us to think about as far as using MICROCRYSTALLINE CELLULOSE as a filler in Nature Throid, Westhroid and ArmourThyroid tablets.

I am a Registered Nurse, with an extensive background in physiology. It occurred to me that just as the cells cannot keep out artificial sweeteners, but absorb them as if they were ordinary glucose, and that this wreaks havoc in our cells ability to function, leading to many forms of physical discomfort and illness, that the same thing would apply if we use MICROCRYSTALLINE CELLULOSE as a filler in our Thyroid products. I remembered reading on this forum about why Armour stopped working well for many people, even when they adjusted their dosage correctly. The reason stated was that they had started using artificial fillers.

Doing some research I came upon this article, and want to share it here.  It says exactly that: Our cells cannot stop the micro-nano particles from entering them, and once there they are not able to be useful, but float in and out of the cell membranes, and basically clog up tiny places in our bodies, bioaccumulating as we take more, and causing background inflammation to rise.

A couple of excerpts from the article follow: 

Nanotechnology: benefits vs toxic risks, 
Feb. 1, 2007 George Burdock | Functional Ingredients 

 “”Once in the body, some particles have changed the shape or conformation of proteins, creating a protein similar to that produced in Alzheimer’s disease. Changing protein conformation can potentially create new allergenic proteins in organs to which the body could mount an immune response. --While easy entry into the cells of the intestine and target organs can be beneficial, the other side of the coin is that because these particles are so ‘slippery,’ how can they ever be excreted by the body? Because much of our excretory system at the cellular level is based on a cell successfully excreting a substance (as in the kidney) to be flushed away, how can the particle be made to remain in the waste stream if it can so easily gain re-entry into other cells downstream?

 While some of the more dramatic examples of actual physical damage are described above, the damage most often seen in response to nano-materials is the generation of reactive oxygen species, resulting in oxidative stress to the biological system. ---In oxidative stress, the universal antioxidant chemical in the body, glutathione or GSH, is converted to the oxidized inactive form, GSSH. As reserves of GSH are depleted and the GSH:GSSH ratio lowers, the body mounts a progressively more assertive reaction. The first stage of oxidative stress is to produce special enzymes to detoxify the new invading chemical; if, however, there is no enzyme for this purpose or the human does not have the capability to produce the enzyme, the body progresses into the next stage, inflammation.””
***************************************************************************

New insights into how black carbon aerosols impact the atmospheric boundary layer

by Staff Writers

Reno NV (SPX) Oct 07, 2016

A view of the atmospheric boundary layer taken above the northern Indian Ocean. It is widely known that black carbon, or soot, aerosol particles emitted from South Asia are spread across the northern Indian Ocean during the winter monsoon season. These masses of air pollution adversely affect human health and have been shown to play a significant role in regional and global climate change, second only to carbon dioxide.--New research led by Eric Wilcox, Ph.D, an atmospheric scientist at Nevada's Desert Research Institute (DRI), outlines new insights into how these high concentrations of black carbon aerosols may also reduce atmospheric turbulence and enhance relative humidity near the Earth's surface, exacerbating both human health impacts and extreme weather events.--The study, "Black carbon solar absorption suppresses turbulence in the atmospheric boundary layer," appears this week in the early edition of the journal Proceedings of the National Academy of Sciences (PNAS).--Utilizing a fleet of unmanned aerial systems (UAS) with specialized instrumentation developed by the Scripps Institution of Oceanography at the University of California San Diego, Wilcox and his colleagues for the first time measured the atmospheric turbulence and vertical flow of latent heat above the ocean's surface up to altitudes of 3,600 meters (12,000-feet) - an area of the atmosphere commonly known as the marine boundary layer.--"To completely understand the effects of these harmful aerosols on our climate and the modifications they cause to clouds and weather systems originiating in the boundary layer," explained Wilcox, "you have to first understand the turbulent dynamics of the air where the aerosols reside and the clouds form."--"The climate science community has long debated the impact of turbulence in the boundary layer and our research team set out to directly measure that, which hadn't been done before," he added.--The UAS flights were performed in 2012 at various altitudes for distances of up to 10 miles, averaging over three hours. They originated at Hanimaadhoo in the northern part of the Maldives, a country made up of a string of islands south of India.-Specialized instrumentation aboard each aircraft measured turbulent kinetic energy (TKE), aerosol particle concentration, black carbon concentrations, cloud droplet size and density, and temperature fluctuations. The turbulent flux measurement instrument package was developed by Rick Thomas, Ph.D, during his time at Scripps as a postdoctoral researcher. Thomas is currently a research fellow at the University of Birmingham, School of Geography, Earth and Environmental Sciences.

Aircraft data was combined with ground measurements obtained at the Maldives Climate Observatory on Hanimaadhooa, a background site for atmospheric and climate studies in South Asia.-The Maldives is the lowest country in the world, with an average natural elevation of 1.5 meters. The country is expected to be one of the first substantially affected by sea-level rise, a key consequence of global warming.--This study advances pioneering research performed nearly 10 years prior with the same lightweight UAS and led by Veerabhadran Ramanathan, Ph.D, a distinguished professor of climate and atmospheric sciences at Scripps.-During the Indian Ocean Experiment (INDOEX) Ramanathan and his colleagues first discovered that black carbon aerosols were a potent absorber of sunlight
 and therefore a major contributor to global warming.--"
The finding that black carbon warming of the boundary layer is suppressing turbulence is a cause for concern," explained Ramanathan, "since turbulence is one of the important ways by which pollution near the surface is transported away from human exposure. Suppressing it can increase ground level pollution."--The study also illustrates the continued advancement of UAS as valuable scientific research tools and showcases the strength of UAS to simultaneously measure multiple components of the same cloud system while only disturbing the cloud to a minor degree
, added Ramanathan.--Furthermore, said Wilcox, the unique instrumentation developed as part of this study can be applied to existing and planned UAS applications in Nevada and across the West. Most notably, scientific efforts to better understand drought and the dynamics of winter precipitation events in the Sierra Nevada.--The authors also acknowledge that further study is needed to understand how the absorption of black carbon aerosols in the boundary layer may also impact the formation of cumulus (storm) clouds and higher elevation atmospheric events.
--Research paper: "Black carbon solar absorption suppresses turbulence in the atmospheric boundary layer"
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Vitamins A and C help erase cell memory

Discovery important in development of cells for regenerative medicine--

Vitamins A and C aren't just good for your health, they affect your DNA too. Researchers at the Babraham Institute and their international collaborators have discovered how vitamins A and C act to modify the epigenetic 'memory' held by cells; insight which is significant for regenerative medicine and our ability to reprogramme cells from one identity to another. The research is published today in Proceedings of the National Academy of Sciences (PNAS).--- For regenerative medicine, the holy grail is to be able to generate a cell that can be directed to become any other cell, such as brain cells, heart cells and lung cells. Cells with this ability are present in the early embryo (embryonic stem cells, ESC) and give rise to the many different cell types in the body. For the purposes of regenerative medicine, we need to be able to force adult cells from a patient to regress back to possessing embryonic-like capabilities and to 'forget' their previous identity-- A cell's identity is established at the DNA level by epigenetic changes to the DNA. These changes don't alter the order of the DNA letters but control which parts of the genome can be read and accessed. Consequently, every different cell type has a unique epigenetic fingerprint, enforcing and maintaining specific patterns of gene expression appropriate to the cell type. To reverse cells back to the naïve pluripotent state this epigenetic layer of information has to be lost to open up the full genome again.---- Researchers from the Babraham Institute, UK, University of Stuttgart, Germany and University of Otago, New Zealand worked together to uncover how vitamins A and C affect the erasure of epigenetic marks from the genome. They looked in particular at the epigenetic modification where a methyl chemical tag is added to the C letters in the DNA sequence. Embryonic stem cells show low levels of this C tagging, called cytosine methylation, but in established cell types much more of the genome is marked by this modification. Removing the methyl tags from the DNA, called demethylation, is a central part of achieving pluripotency and wiping epigenetic memory.
- The family of enzymes responsible for active removal of the methyl tags are called TET. The researchers looked at the molecular signals that control TET activity to understand more about how the activity of the TET enzymes can be manipulated during cellular programming to achieve pluripotency. They found that vitamin A enhances epigenetic memory erasure in naïve ESC by increasing the amount of TET enzymes in the cell, meaning greater removal of methyl tags from the C letters of the DNA sequence. In contrast, they found that vitamin C boosted the activity of the TET enzymes by regenerating a co-factor required for effective action.--Dr Ferdinand von Meyenn, postdoctoral researcher at the Babraham Institute and co-first author on the paper, explained: "Both vitamins A and C act individually to promote demethylation, enhancing the erasure of epigenetic memory required for cell reprogramming." Dr Tim Hore, previously a Human Frontier Long Term Research Fellow at the Babraham Institute, now Lecturer at the University of Otago, New Zealand and co-first author on the paper, continued: "We found out that the mechanisms of how vitamins A and C enhance demethylation are different, yet synergistic."-The improved understanding of the effect of vitamin A on the TET2 enzyme also potentially explains why a proportion of patients with acute promyelocytic leukemia (once considered the deadliest form of acute leukemia) are resistant to effective combination treatment with vitamin A. By providing a possible explanation for this insensitivity for further investigation, this work could point the way to better management of the vitamin A resistant cases. -Professor Wolf Reik, Head of the Epigenetics Programme at the Babraham Institute, said: "This research provides an important understanding in order to progress the development of cell treatments for regenerative medicine. It also enhances our understanding of how intrinsic and extrinsic signals shape the epigenome; knowledge that could provide valuable insight into human disease, such as acute promyelocytic leukemia and other cancers. Putting the full picture together will allow us to understand the full complexity of the epigenetic control of the genome." Story Source-Materials provided by Babraham Institute. Journal Reference-Timothy Alexander Hore, Ferdinand von Meyenn, Mirunalini Ravichandran, Martin Bachman, Gabriella Ficz, David Oxley, Fátima Santos, Shankar Balasubramanian, Tomasz P. Jurkowski, Wolf Reik. Retinol and ascorbate drive erasure of epigenetic memory and enhance reprogramming to naïve pluripotency by complementary mechanisms. Proceedings of the National Academy of Sciences, 2016; 201608679 DOI: 10.1073/pnas.1608679113 --Cite This Page-Babraham Institute. "Vitamins A and C help erase cell memory: Discovery important in development of cells for regenerative medicine." ScienceDaily. ScienceDaily, 12 October 2016. <www.sciencedaily.com/releases/2016/10/161012132810.htm>
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�The spectrum of a frequency comb, commonly generated by a mode


-locked –femtosecond (A femtosecond is the � HYPERLINK "https://en.wikipedia.org/wiki/SI_unit" \o "SI unit" �SI unit� of time equal to 10−15 or 1/1,000,000,000,000,000 of a second. That is one quadrillionth, or one millionth of one billionth, of a � HYPERLINK "https://en.wikipedia.org/wiki/Second" \o "Second" �second�.� HYPERLINK "https://en.wikipedia.org/wiki/Femtosecond" \l "cite_note-Webster-1" �[�) laser consists of several hundred thousand precisely evenly spaced spectral lines. 


Such laser frequency combs have revolutionized the art measuring the frequency of light





�Pay attention to this ~ do not over look this~ this term does not just mean accumulate or mass up –or increase ---they grow ~ and they would  due to the particles and organic materials causing a mutations to occur and create anomalies that would not be indentified~ and would have integrated to form a new Life or synthetic life


�See the term organic –in this wording does not mean clean but rater a biological agent that could be dead or alive and the use of the materials that could be protein –carb or fat based


�In other words it integrated


�This offers total validity to the fact that in the atmosphere you can have organic ( non metallic or rock base) and inorganic( chemicals metals solvents-minerals,,etc)will blend together and even form a new chemistry


�Now remember it states a genetic disease~ now the question has to be asked ~ who’s genetics~ GMO genetics~ NANOBIO genetics~ GE genetics~ or Chemical Altering genetics ~vaccine genetics ( aborted baby materials ~ animal genetics~nanometal delivery because these issues 50 years ago were none existent this the environment began to change


�Does this sound Like GCMAF protein being neutralized by nogalese????


�Niacinamide or B3


�This is what B3 converts to either as Niacin or Niacinamide


�Some other things that work on the mitochondria are B2 and B4 and Creatine and adding phosphorus with these ( liposome with sunflower lecithin or egg yolk lecithin ot even adding TSP or other forms of phosphorus( bone meal)


�What does that imply to humans~ 5 year survival rates is considered a success ! consider then all this did was terminate you expeditiously


�Interesting with out sulphur and a branch chain amino acid you cannot produce the stem cells


�This is the same morphology of the polymer morphing when it gets attacked it literally as lit loses on component will shift to something else~ the self assembling and now programmed evolving ( for now) is how it shifts and changes


�This would impy it either translocated or got embedded in the tissues


�The excessive production and accumulation of pigmented (pink /rust-colored / orange-red) eye and nasal secretion


�Black carbon blocks the sun –so the need to aerosol to blok the sun was totally unnecessary since the coal stacks over the last 100 years of emissions would have done this





�Now get a load of this on how they snuck this in if the carbon blocks the sun then it would essentially cool the planet not heat it and this is snuck in a very deceptive manner


�So is this study actually about the black carbon or about a device that can measure …


�So they are basically showing that CARBON can have an effect on the elevated weather butttttt what would trigger this~ just having carbon is not going be causative unless as the atmosphere moves the carbon assembles and aggtagates or agglomerates with other matter in the atmosphere~so that would indicate that there are other causative factors ass well to consider 





�Renewing or restoring the DNA and  Genetic code





