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What is Cosmic Radiation?

There are two basic types of radiation that originate in outer space outside our solar system.  The cosmic radiation is radiation that is composed of subatomic particles and "rays" of energy such as gamma rays and X-rays. The second source of electromagnetic radiation is produced by “solar flares,” or bursts of energy from the sun.

We are generally protected from this reaching us on the earth because the earth’s atmosphere absorbs much of it before it reaches the ground. The atmosphere of the earth is a radiation shield around our planet. When in an airplane the shield is thinner and there is more exposure to comic radiation.

Where is the Cosmic Radiation The Worst?

The thickest layer or atmosphere is around the equator and thins the further away from the equator we get, being the thinnest at the north or south poles. The further away from the equator we get in the air, the more exposed we are to cosmic radiation.

Cosmic Radiation is worse at higher altitudes, and in latitudes closer to the poles.  The longer we spend  in the air, the greater the dose. The amount of harmful radiation increases when flying during periods of solar flares, which can significantly increase the amount of radiation exposure.

Protection from Cosmic Radiation

It is important that  there is a shield  that will absorbor deflect some of the cosmic radiation energy.  Two shields when flying are the atmosphere and the aircraft,  but they are incomplete, and not able to shield us 100% from the radiation.  We need stronger protection from this damaging radiation which produces high amounts of free radicals.  The most protective agent found for high levels of free radicals is the antioxidant glutathione.  It is able to protect the body at the cellular level -- in other words, it protects all the cells of the body. Glutathione acts as the body’s main detoxifier as it cleanses the cells of the body and flushes waste and toxins out of your system, including effects of radiation, pesticides and heavy metals.

Glutathione supplementation in the form of a glutathione accelerator plays a crucial role in the regulation of many other body functions that are required to sustain life, including the repair of DNA, synthesis of proteins and the activation and regulation of enzymes which radiation damages. 

How Radiation Damages the Body

Radiation damages the cells by interfering with protein-DNA recognition.  Thus radiation disrupts the DNA-protein complex by affecting the binding ability of the protein.  Revue / Journal Radiation research 2001, vol. 156, no1, pp. 110-117 (33 ref.),   

Population at Risk from Cosmic Radiation

Airline Crews are at high risk. “Both the International Commission on Radiological Protection (ICRP), and the US Federal Aviation Administration (FAA) officially consider aircrews to be occupationally exposed to ionizing radiation.”  Aircrew Exposure to Cosmic Radiation, AircrewHealth.com  Pilots and crews are known to have greater exposure to cosmic radiation than those on earthbound occupations. Flight crews are considered to have  hazardous jobs. Anyone flying has “higher than normal” exposure to cosmic radiation, but those crews and pilots who fly across continents, on long haul flights, fly at higher latitudes,  or polar routes are getting even more exposure than normal flights.  They are exposed to more radiation than Nuclear Power workers.
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Radiation Effects Are Cumulative

Passengers and crew are exposed to the radiation in the air, but crews fly again and again increasing their cumulative effect.  Passengers who frequently fly also increase their effects from the radiation exposure.  Passengers on a given flight are exposed to the same radiation dose as the crew on that flight.  But since aircrews fly again and again and again, for years, the free radical damage built up from continued radiation exposure is more serious.  The pilots get an even greater dose than the cabin crew because there is more shielding in the cabin than in the cockpit.

How Much Radiation Do You Get Flying? 

A transatlantic flight is equivalent to having at least one chest X-ray. Passengers flying at 35,000 feet are exposed to between 50 and 100 times more radiation than when they are on earth. So should we be worried? Captain Joyce May, a commercial airline pilot, says, "By the time you're at normal jet cruising altitude of, say, 39,000 feet, the total radiation is about 64 times greater than what it is at sea level." 

Flying and Radiation Risk

Robert Barish, physicist and author of "The Invisible Passenger: Radiation Risks For People Who Fly," says, "The sun is really a big thermo-nuclear device." Barish believes airline crewmembers are exposing themselves to more radiation than almost any other occupation. He says, "People who work in the nuclear power industry on an average basis are getting 1.6. milisieverts per year. There are people who fly in airplanes who are getting 2 or 3 or 4 millisieverts per year. So they are truly radiation workers." 

Robert Barish,  the New York health physicist who specializes in studying in-flight radiation  continues saying that the dosage received during each flight along the transpolar route is equivalent to three chest X-rays and may be significantly increased by solar flare radiation. A standard one-way trans-Atlantic flight between New York and London exposes fliers to the equivalent of less than two chest X-rays.

A typical air crew member may experience about 200 millirems to 400 millirems more exposure to ionizing radiation than the general population per year. The pilots and flight attendants working routes over the Pacific or Atlantic Ocean will likely top 500 millirems of radiation exposure. http://in.news.yahoo.com/040706/137/2etdf.html 
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HOW RADIATION AFFECTS CELLS: 

The sun's ultraviolet (UV) radiation can damage surface skin cells, even leading to skin cancers, but at high energies it can become ionizing radiation. Ions, a byproduct of a high-energy light ray (X-rays or gamma rays), are electrically charged atoms which will knock electrons off of atoms and make them free radicals. The resulting free electrons (free radicals) then collide with other atoms to create even more ions. This is dangerous because an ion's electrical charge can lead to unnatural chemical reactions inside cells.  It can break DNA chains, causing the cell to either die or develop a mutation and become cancerous, which can then spread.  And if the mutation occurs in a sperm or egg, the result can be birth defects, which is why pregnant women should never be subjected to X-rays or high radiation.

Recent research, performed by Frank Cucinotta and colleagues, showed that iron-nuclei radiation (a chief component of cosmic rays) does indeed damage the telomeres (The end of a chromosome. Telomeres contain repeated DNA sequences and are associated with the replication and stability of the chromosome)  of human cells.  

In one study where twins were studied with the astronaut twin  hurling through space, Cucinotta explains, his chromosomes are exposed to penetrating cosmic rays. This can damage his telomeres—little molecular "caps" on the ends of his DNA.  Here on Earth, the loss of telomeres has been linked to aging. NASA Investigates 'Radiation Aging' Danger Faced By Astronauts From Cosmic Rays,ScienceDaily (Mar. 24, 2006),Science News

Cosmic Radiation or Ionizing Radiation Damage To Health

General health problems can occur from damage to the cells exposed to high doses or accumulation of radiation which then affect biological function. This can result in numerous health problems such as: 

Cataracts:  There is a kind of cataracts that develop from exposure to high radiation. Airline pilots are at risk for these kind of cataracts called, Radiation cataract which are cataracts that can develop after exposure to some types of radiation. 

Cancer:  When cells are exposed to cosmic radiation, cumulatively it can contribute to cell damage that may lead to cancer. Cancer is not caused by just one thing, a person's genetic characteristics, diet, smoking history, exposure to carcinogenic chemicals or substances, and so on, are part of that equation. However, it is probably safe to say that radiation exposure may play some sort of contributory role.

The Radiation Protection Bureau in Canada states that cosmic radiation, ‘adds a small addition to the underlying cancer risk from all causes’.

A resent research study from Iceland found female flight attendants who worked for 5 years or more from 1971 were 5 times more likely to develop breast cancer than those with less experience. About.com

Cosmic Radiation com Health's Disease and Condition content is reviewed by Kate Grossman, MD The BBC reported in December 10,1999 that four other studies have shown increased cancer mortality in pilots, and one found a higher incidence of breast and bone cancer in female cabin crew who had been flying for more than 15 years. Another study of female flight attendants in Finland and Denmark found an increased rate of breast cancer.

A large-scale study on cancer rates among flight crews, will be completed this summer by the Radiation Protection Commission in Germany.  Early reports of preliminary findings suggest breast cancer rates twice those of the general population and that their skin cancer rates may be 15 times as high in flight attendants.

The official figures, from the National Radiological Protection Board (NRPB),indicate that airline pilots have more chances of developing one form of leukemia. BBC News,Friday, 10 December, 1999, 02:05 GMT Flying boosts radiation dose  However, the increased risk of acute myeloid leukemia was noticed only in pilots who had clocked up more than 5,000 flying hours in their careers. 

A 1996 paper published in the American Journal of Epidemiology found a higher incidence of myeloid leukemia, astrocytoma, prostate cancer and malignant melanoma among 2,740 Air Canada pilots than in the general population.

Potential health effects from cosmic radiation accumulation include leukemia and other cancers, and degenerative tissue effects like cataracts, heart disease, digestive diseases and respiratory diseases, according to the report in Science Daily. Radiation also can cause damage to the central nervous system and have acute risks like vomiting and nausea, said Baker of the Science Daily. Astronauts are especially susceptible to more severe effects of cosmic radiation.   "One concern is that astronauts could become ill from space radiation effects and vomit in their space suits, which could be extremely serious," he said. Space Radiation Threats To Astronauts Addressed In Federal Research Study  ScienceDaily (Oct. 30, 2006), Science News

Radiation and High Risk Cells

Tissues with large numbers of dividing cells are most susceptible to ionizing radiation. These include blood-forming tissues and gonads. Embryos, fetuses and children are at higher risk. Elderly people with mature tissues are at lower risk, because death from various causes would probably occur before radiation-induced cancer would. http://astroprofspage.com/archives/45  So pregnant women, fetuses, and children are the most vulnerable to some kind of damage from the radiation accumulated while flying.  They should be most careful to have high level of antioxidants and especially glutathione.

Female issues and Cosmic Radiation Exposure

Anecdotal reports of high rates of miscarriage and menstrual disorders among flight attendants have prompted the U.S. government's Centers for Disease Control to start a broad-based study on the impact of in-flight radiation due for completion this year.

Pregnancy and Cosmic Radiation exposure

“It is known that prenatal exposure to high doses of radiation has the potential to harm an unborn child.  The effects of ionization can change the cellular structures of a developing fetus and can produce genetic defects.” Aircrew Exposure to Cosmic Radiation, AircrewHealth.com. Crewmembers when pregnant should immediately advise their employer, and request that appropriate adjustments be made to their flying schedules.  Airlines recommend that  pregnant women keep their exposure to the same levels and small variations as is present in ‘natural background radiation, or that they are normally exposed to.

If a pregnant crewmember worked 80 airborne hours per month on long, high-altitude flights from Athens to New York City she would get 0.57 millisieverts a month exceeding the recommended dose of 0.5.  She would reach the maximum dose recommended of l millisievert in less than 2 months.  A fetus is not protected from the cosmic radiation during travel unless special measures are taken.

The best protection for radiation for the fetus and pregnant mother is Glutathione, the body's master antioxidant. It helps to regenerate stores of other antioxidants like Vitamin C and E. It helps protect from the damaging effects of free radicals and oxidative stress in both mother and fetus.

If a pregnant mother is low in glutathione, she may also has oxidative stress, and free radical damage.  This can be a significant contributory factor in pregnancy complications and birth defects.  Therefore, having high levels of glutathione in pregnancy is critical for both the mother and the fetus.

Glutathione is critical in the developing fetus and placenta.  Cell differentiation, proliferation, and cell death - essential functions in the developing embryo are controlled by glutathione. This would be one of the first and most important nutrients to take during a pregnancy especially since the number of abnormal pregnancies and neurologically impaired children are rising from “unknown causes.”  As the level of microwaves, radiation, and toxins have risen in our society, so have the number of children born with serious problems. Mothers as well as gynecologists are not taught about the importance of glutathione in their pregnancies to help the unborn child be protected from  teratogens such as radiation, pesticides, air pollution, heavy metals (mercury, lead, cadmium, arsenic) cigarette smoke, and alcohol (ethanol) consumption.

In the placenta, glutathione detoxifies pollutants and disarms the free radicals from any toxins before they reach the developing child.  Most substances or factors which cause birth defects (teratogens) are known to exert their embryo-toxic effects because they cause oxidative stress.  If the glutathione is too low there is not enough available to the fetus to protect it from some types of damage of the free radicals.  This is why airlines recommend that mothers limit their flying while pregnant.  If they must fly it is very important to take a glutathione accelerator which has been proven to increase glutathione in the cells by 200% or more. (patented oral glutathione improves inflammation and age related hormonal values in hiv and normal aging populations,r.h. Keller, m.d., m.s., f.a.c.p., a.a.h.i.v. Director of medicine & research, kbk institute of advanced medicine,www.robkellermd.org)

Taking a glutathione amino acid supplement off the health food store shelf has not been shown to be protective because it cannot cross the stomach barrier properly and gives only about 20% or less absorption.  This is not adequate to feed all the cells of the body and give the fetus the glutathione needed. This is not adequate for those accumulating free radical damages from radiation build up from the frequent flyer.

Babies and Small Children and Cosmic Radiation

The Radiation Protection Bureau in Canada expresses concern about the effect of radiation on babies because they are very sensitive to its effects.. 

Cosmic Radiation Makes Free Radicals. 

The biological effects of radiation are thought of in terms of their effects on living cells. For low levels of radiation, the biological effects are so small they may not be detected in epidemiological studies. The body repairs many types of radiation and chemical damage when it has adequate glutathione. 

Organisms accelerate the aging process because of cellular accumulation of free radical damage over time.  Free radical damage is closely associated with oxidative damage.  Oxidative damage is the free radical damage which causes oxidation, and produces what is similar to rust in iron.  Inside the cell the oxidation process needs antioxidants like glutathione to prevent oxidation.

The biological effects of radiation on living cells may result in a variety of outcomes,

•
Cells experience DNA damage and are able to detect and repair the damage. 

•
Cells experience DNA damage and are unable to repair the damage. These cells may go through the process of programmed cell death, or apoptosis, thus eliminating the potential genetic damage from the larger tissue. 

•
Cells experience a nonlethal DNA mutation that is passed on to subsequent cell divisions. 

Free radical damage within cells from toxins like radiation and other teratogens has been linked to a range of disorders including cancer, arthritis, atherosclerosis, Alzheimer's disease, and diabetes. All of these also may involve inflammation and apoptosis which are caused by free radicals.

What Happens When Your Cells Don’t Produce Enough Glutathione

You may be taking large quantities of antioxidants like vitamin E, vitamin C, Co Q 10,Vitamin A yet the body is unable to effectively fight free radical damage and prevent oxidative stress and inflammation without glutathione.  Antioxidants need glutathione to do their work.

If cells are not producing enough glutathione or you are not ingesting enough of a glutathione accelerator, then the body is not able to effectively fight free radical damage, prevent oxidative  stress and inflammation even with supplementation of free radicals supports like Vit A,C E, CO q10, etc.  Antioxidants need glutathione to work efficiently.

When free radical damage  leads to cellular oxidation and inflammation then it becomes a major cause of or contributing factor to degenerative diseases such as:  cancer, Alzheimer’s, arthritis, heart problems, stroke, diabetes, fibromyalgia, MS, Parkinson’s, cerebral palsy, macular degeneration (to name a few) -- and the physical and mental changes we call “aging.”

Potential Harm from flying and exposure to cosmic radiation

The free radicals produced by the radiation cause damage to cells' DNA, and as this damage accumulates, it can lead to mutations -- and in some cases, malignant tumors. The prolonged exposure to free radicals creates ample opportunity for DNA damage to accumulate within individual cells. In fact, Datta and his team observed that the stress response continued for as long as two months after exposure to the high-LET radiation. Space Radiation May Cause Prolonged Cellular Damage To Astronauts ScienceDaily (Apr. 16, 2008), Science News 

Flying and Jet lag

Increasing the body’s  natural production of Glutathione while flying can help jet jag when taken in intervals of every 2-4 hours. On long flights from east to west, and west to east  taking glutathione accelerator has eliminated this author’s  lag.  Upon arrival at my destination I have found it important to take from 3-6 more capsules of the glutathione accelerator. 

Free Radical and Inflammation

One of the most common complaints from flying is swollen legs and ankles. The normal inflammatory response is, in part, a burst of free radicals produced by the immune system in response to an assault of radiation. Inflammation can be quelled by taking enough glutathione accelerator before, during and after a flight. 

In simple terms, a free radical is an electrically charged particle.  When exposed to cosmic radiation there is an electrical charge which occurs because the free radical is missing an electron. To become stabilized, a free radical must “steal” its missing electron from another molecule. When the electron is stolen from an invader (e.g., bacteria, toxin, radiation, etc), the invader’s molecular structure is damaged, which leads to its death (as intended by the immune system). When there are no invaders left to destroy and when there is a lack of electrons available from antioxidants to stabilize excess free radicals, free radicals then turn to the only other source from which they can steal electrons – healthy cells. The resulting damage can lead to the death of healthy cells, with loss of electrons to free radicals, further signaling the immune system for additional help. This sets up a continuous autoimmune response (creating more free radicals), which promotes chronic inflammation and tissue damage, commonly referred to as oxidative stress. 

A chronic inflammatory condition can only stop when the excess of electrically charged free radicals in the area of inflammation is stabilized and the attack on healthy cells ends.   This is best done with glutathione being supplied in adequate amounts to all the cells. Free radicals are produced by radiation. Free radicals may also contribute significantly to the inflammatory process British Medical Bulletin 49:506-522 (1993)© 1993 The British Council

When there are too many free radicals the body produces inflammation. Super Oxide Dismutase reduces inflammatory response. Proc. Natl. Acad. Sci. USA, Vol. 77, No. 2, pp. 1159-1163, February 1980,Medical Sciences

Free radicals and inflammation: Superoxide-dependent activation of a neutrophil chemotactic factor in plasma, WILLIAM F. PETRONE, DENIS K. ENGLISH*, KENNETH WONG, AND JOE M. MCCORD Department of Biochemistry, University of South Alabama College of Medicine, Mobile, Alabama 36688. Increasing supplementation with Super Oxide Dismutase which supports the enzyme systems of glutathione will also help reduce inflammation  (N Fuze) from radiation exposure.

What Is Glutathione

Glutathione is the body’s master antioxidant that protects it from free radical damage and has many other essential functions, including detoxification, repair of DNA, regulation of enzymes and strengthening of the immune system by increasing production of killer T cells. It is a vital component of every cell in the body and can be manufactured by a healthy body, in the liver.  It is vital to feed the energy of the ATP in the cell.  It helps detoxify the liver and balance hormones.  It supports a healthy immune system.  It takes care of the other antioxidants after burn so that no more free radicals formed.  

How Do Glutathione and Antioxidants Work Together?

When an antioxidant gives up an electron to an unstable molecule to prevent it from becoming a free radical, glutathione donates a hydrogen atom to supply the antioxidant with the missing electron. In so doing, it recycles the antioxidants, thus keeping them active longer.

In the last 30 years, however, due to the ever-increasing environmental toxins and mental and emotional stresses, the amount of free radicals we are being bombarded with is increasing at an alarming rate. As a result, our body is unable to produce enough glutathione to meet the demand, especially since production normally declines as we age. When individuals who fly have experienced sleep deficit the night before, are under excessive stress with deadlines and inconveniences, fast foods, foods with high amounts of additives and preservatives, caffeine, alcoholic drinks, etc, the amount of free radicals ingested or produced  are already at higher than normal levels when one begins their flight.  Add to this the free radical increases from the exposure to cosmic radiation and the body’s need for glutathione greatly rises. 

How Do We Know Glutathione Is Important to Health?

As you probably know, nutritionists, holistic doctors and even some medical doctors recommend that we eat antioxidant rich foods and take antioxidant supplements. Most health-conscious people do this, but the numbers of devastating, life- threatening diseases have not diminished. What is not yet recognized is the essential role of glutathione in preventing free radical damage, oxidative stress and inflammation, and the resultant conditions.  Without proper amounts of glutathione in the cells even the best diet and supplementation cannot give us the health we desire.   When flying even if precautions were taken to drink lots of water, eat as healthy as possible and take antioxidants, reduce stress, there would still be danger from the cosmic radiation if the body does not have adequate amounts of it highly protective, number one in importance,the antioxidant glutathione.

Over 78,000 clinical research papers on glutathione have been published since the 1980s and they reveal that people who suffer from systemic inflammation and chronic degenerative diseases like cancer, Alzheimer’s, MS, Parkinson’s, and the other diseases listed earlier all have one thing in common -- low levels of glutathione.
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