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THE ANTIOXIDANT MYTH: A MEDICAL FAIRY TALE
CRANBERRY CAPSULES. GREEN TEA EXTRACT. EFFERVESCENT VITAMIN C. POMEGRANATE CONCENTRATE. BETA CAROTENE. SELENIUM. GRAPE SEED EXTRACT. HIGH-DOSE VITAMIN E. PINE BARK EXTRACT. BEE SPIT.
YOU NAME IT, IF IT'S AN ANTIOXIDANT, WE'LL SWALLOW IT BY THE BUCKET-LOAD. ACCORDING TO SOME ESTIMATES AROUND HALF THE ADULTS IN THE US TAKE ANTIOXIDANT PILLS DAILY IN THE BELIEF THEY PROMOTE GOOD HEALTH AND STAVE OFF DISEASE. WE HAVE BECOME ANTIOXIDANT DEVOTEES. BUT ARE THEY DOING US ANY GOOD? EVIDENCE GATHERED OVER THE PAST FEW YEARS SHOWS THAT AT BEST, ANTIOXIDANT SUPPLEMENTS DO LITTLE OR NOTHING TO BENEFIT OUR HEALTH. AT WORST, THEY MAY EVEN HAVE THE OPPOSITE EFFECT, PROMOTING THE VERY PROBLEMS THEY ARE SUPPOSED TO STAMP OUT.
IT'S LITTLE SURPRISE THAT ANTIOXIDANTS HAVE ACQUIRED A REPUTATION AS MIRACLE HEALTH SUPPLEMENTS. AS LONG AGO AS THE 1950S, SCIENTISTS DISCOVERED THAT MANY DISEASES - INCLUDING HEART DISEASE, STROKES, CANCER, DIABETES, CATARACTS, ARTHRITIS AND NEURODEGENERATIVE DISORDERS SUCH AS PARKINSON'S AND ALZHEIMER'S - WERE LINKED TO DAMAGE CAUSED BY HIGHLY DESTRUCTIVE CHEMICALS CALLED FREE RADICALS.
FREE RADICALS ARE COMPOUNDS WITH UNPAIRED ELECTRONS THAT STABILISE THEMSELVES BY OXIDISING OTHER MOLECULES - INCLUDING PROTEINS, CARBOHYDRATES, LIPIDS AND DNA. IN THE PROCESS THEY OFTEN CREATE MORE FREE RADICALS, SPARKING OFF A CHAIN OF DESTRUCTION. OXIDATIVE DAMAGE ACCOMPANIES MOST, IF NOT ALL, DISEASES AND HAS EVEN BEEN PROPOSED AS A DIRECT CAUSE OF SOME INCLUDING LUNG CANCER, ATHEROSCLEROSIS AND ALZHEIMER'S.
FREE RADICALS ARE AN UNAVOIDABLE HAZARD OF BEING ALIVE. WE LIVE IN AN OXYGEN-RICH ATMOSPHERE, AND RADICALS, PARTICULARLY REACTIVE OXYGEN SPECIES (ROS), ARE NATURAL BY-PRODUCTS OF RESPIRATION. "ONE PER CENT OF THE OXYGEN WE CONSUME TURNS INTO ROS," SAYS BIOCHEMIST BARRY HALLIWELL FROM THE NATIONAL UNIVERSITY OF SINGAPORE. "IT DOESN'T SOUND LIKE MUCH BUT HUMANS ARE BIG ANIMALS AND WE BREATHE A LOT. OVER A YEAR A HUMAN BODY MAKES 1.7 KILOGRAMS OF ROS." EXPOSURE TO X-RAYS, OZONE, TOBACCO SMOKE, AIR POLLUTANTS, MICROBIAL INFECTIONS, INDUSTRIAL CHEMICALS AND INTENSIVE EXERCISE ALSO TRIGGER FREE RADICAL PRODUCTION.
IN THE 1980S, HOWEVER, A POTENTIAL WEAPON AGAINST FREE RADICAL DAMAGE APPEARED ON THE HORIZON. SCIENTISTS HAD KNOWN FOR A LONG TIME THAT PEOPLE WHOSE DIETS ARE RICH IN FRUITS AND VEGETABLES HAVE A LOWER INCIDENCE OF HEART DISEASE, DIABETES, DEMENTIA, STROKE AND CERTAIN TYPES OF CANCER - THE VERY DISEASES THAT ARE ASSOCIATED WITH FREE RADICAL DAMAGE. NOW THERE WAS AN EXPLANATION. FRUITS AND VEGETABLES ARE A RICH SOURCE OF ANTIOXIDANTS THAT CAN NEUTRALISE FREE RADICALS BY DONATING ELECTRONS TO THEM.
GREEN PLANTS ARE FULL OF ANTIOXIDANTS FOR GOOD REASON. THEY ARE ESPECIALLY VULNERABLE TO OXIDATIVE STRESS SINCE THEY PRODUCE PURE OXYGEN DURING PHOTOSYNTHESIS. TO PROTECT THEMSELVES THEY MANUFACTURE AN ASSORTMENT OF POTENT ANTIOXIDANTS.
AND SO A HYPOTHESIS WAS BORN: DIETARY ANTIOXIDANTS ARE FREE-RADICAL SPONGES THAT CAN STAVE OFF THE DISEASES OF OLD AGE. IT WAS A GREAT IDEA. "PUTTING TWO AND TWO TOGETHER, SCIENTISTS ASSUMED THAT THESE ANTIOXIDANTS WERE PROTECTIVE, AND THAT TAKING THEM AS SUPPLEMENTS OR IN FORTIFIED FOODS SHOULD DECREASE OXIDATIVE DAMAGE AND DIMINISH DISEASE," SAYS HALLIWELL, WHO PIONEERED RESEARCH INTO FREE RADICALS AND DISEASE. "IT WAS SIMPLE: WE SAID FREE RADICALS ARE BAD, ANTIOXIDANTS ARE GOOD."
THE CONCEPT HELPED SPAWN A COLOSSAL SUPPLEMENTS INDUSTRY. ACCORDING TO THE US NATIONAL INSTITUTES OF HEALTH (NIH), MORE THAN HALF OF US ADULTS TAKE SOME FORM OF VITAMIN OR MINERAL SUPPLEMENT AT A TOTAL COST OF $23 BILLION A YEAR. THE BEWILDERING RANGE OF SUPPLEMENTS ON THE SHELVES MAKES IT HARD TO SAY HOW MUCH OF THIS EXPENDITURE GOES ON ANTIOXIDANTS, BUT THE NIH SAYS IT IS PROBABLY A "LARGE PROPORTION". AND THEIR POPULARITY JUST KEEPS ON GROWING. SPINS, A MARKET RESEARCH FIRM BASED IN SAN FRANCISCO, ESTIMATES THAT THE ANTIOXIDANT MARKET HAS GROWN BY 18 PER CENT IN THE PAST YEAR ALONE.
THE BEST KNOWN ANTIOXIDANTS ARE VITAMIN E (ALSO KNOWN BY ITS CHEMICAL NAME TOCOPHEROL), VITAMIN C, AND TWO BROAD CLASSES OF PLANT CHEMICALS CALLED POLYPHENOLS (INCLUDING FLAVONOIDS) AND CAROTENOIDS (INCLUDING BETA CAROTENE AND LYCOPENE). MOST SUPPLEMENTS TOUTED AS ANTIOXIDANTS CONTAIN AT LEAST ONE OF THESE, OFTEN AS A PURE CHEMICAL AND SOMETIMES AS A CONCENTRATED PLANT EXTRACT.
SINCE THE EARLY 1990S SCIENTISTS HAVE BEEN PUTTING THESE COMPOUNDS THROUGH THEIR PACES, USING DOUBLE-BLIND RANDOMISED CONTROLLED TRIALS - THE GOLD STANDARD FOR MEDICAL INTERVENTION STUDIES. TIME AND AGAIN, HOWEVER, THE SUPPLEMENTS FAILED TO PASS THE TEST. TRUE, THEY KNOCK THE WIND OUT OF FREE RADICALS IN A TEST TUBE. BUT ONCE INSIDE THE HUMAN BODY, THEY SEEM STRANGELY POWERLESS. NOT ONLY ARE THEY BAD AT PREVENTING OXIDATIVE DAMAGE, THEY CAN EVEN MAKE THINGS WORSE. MANY SCIENTISTS ARE NOW CONCLUDING THAT, AT BEST, THEY ARE A WASTE OF TIME AND MONEY. AT WORST THEY COULD BE HARMFUL.
THE FIRST ANTIOXIDANT TO PRODUCE DISAPPOINTING RESULTS WAS BETA CAROTENE. ONCE A STAR AMONG SUPPLEMENTS, BETA CAROTENE PILLS WERE RECOMMENDED TO SMOKERS TO PROTECT THEM AGAINST LUNG CANCER. THIS WAS LARGELY BASED ON THE OBSERVATION, MADE IN THE 1970S, THAT PEOPLE WHO ATE A LOT OF CARROTS - WHICH CONTAIN LARGE QUANTITIES OF BETA CAROTENE - HAD SOME PROTECTION AGAINST CANCER.
IN 1992 RESEARCHERS AT THE US NATIONAL CANCER INSTITUTE SET ABOUT TESTING BETA CAROTENE. THEY RECRUITED MORE THAN 18,000 PEOPLE AT HIGH RISK OF DEVELOPING LUNG CANCER, EITHER BECAUSE THEY SMOKED OR HAD BEEN EXPOSED TO ASBESTOS, AND GAVE AROUND HALF OF THEM BETA CAROTENE SUPPLEMENTS. THE TRIAL WAS SUPPOSED TO RUN FOR SIX YEARS, BUT THE RESEARCHERS PULLED THE PLUG TWO-THIRDS OF THE WAY THROUGH AFTER DISCOVERING, TO THEIR SURPRISE AND HORROR, THAT THOSE TAKING SUPPLEMENTS WERE FARING WORSE THAN THE CONTROLS. THEIR LUNG CANCER RATE WAS 28 PER CENT HIGHER, AND THE OVERALL DEATH RATE WAS UP 17 PER CENT. "IT WAS A SHOCK. IT NOT ONLY DID NO GOOD BUT HAD THE POTENTIAL TO DO HARM," HALLIWELL SAYS.
THE RESEARCHERS COULDN'T BE SURE THAT THESE INCREASES WERE NOT CAUSED BY CHANCE, AND BETA CAROTENE CAPSULES ARE STILL WIDELY SOLD AS AN ANTIOXIDANT. FURTHER TRIALS, THOUGH, HAVE STRENGTHENED THE EVIDENCE THAT BETA CAROTENE SUPPLEMENTS NOT ONLY FAIL TO PROTECT PEOPLE AGAINST CANCER BUT CAN ALSO INCREASE THE RISK OF LUNG CANCER IN SMOKERS. IN MAY OF THIS YEAR AN EXPERT PANEL CONVENED BY THE NIH CONCLUDED THAT THERE WAS NO EVIDENCE TO RECOMMEND BETA CAROTENE SUPPLEMENTS FOR THE GENERAL POPULATION, AND STRONG EVIDENCE TO RECOMMEND THAT SMOKERS AVOID IT.
IT'S A SIMILAR STORY WITH THE WORLD'S MOST POPULAR ANTIOXIDANT. VITAMIN E SHOT TO FAME IN THE EARLY 1990S, AFTER TWO LARGE STUDIES INVOLVING MORE THAN 127,000 PEOPLE IN TOTAL FOUND THAT THOSE WITH A DIET HIGH IN VITAMIN E WERE SIGNIFICANTLY LESS LIKELY TO DEVELOP CARDIOVASCULAR DISEASE. THE FIRST STUDY FOLLOWED 87,245 FEMALE NURSES FOR EIGHT YEARS; IT FOUND THAT THE TOP 20 PER CENT WITH RESPECT TO VITAMIN E CONSUMPTION HAD A 41 PER CENT LOWER INCIDENCE OF CARDIOVASCULAR DISEASE THAN THE BOTTOM 20 PER CENT (NEW ENGLAND JOURNAL OF MEDICINE, VOL 328, P 1444). THE SECOND STUDY, INVOLVING 39,910 MALE HEALTH PROFESSIONALS, FOUND A SIMILAR REDUCTION IN HEART DISEASE RISK (NEW ENGLAND JOURNAL OF MEDICINE, VOL 328, P 1450).
THE RESEARCHERS, BASED AT HARVARD MEDICAL SCHOOL AND HARVARD SCHOOL OF PUBLIC HEALTH, EVEN HAD A PLAUSIBLE MECHANISM. EVIDENCE WAS EMERGING THAT ONE OF THE CAUSES OF HEART DISEASE WAS FREE RADICAL DAMAGE TO LDLS, TINY PACKAGES OF LIPID AND PROTEIN THAT CIRCULATE IN THE BLOODSTREAM, DELIVERING FATTY ACIDS TO CELLS. IT TURNED OUT THAT ADDING VITAMIN E TO BLOOD SAMPLES IN THE TEST TUBE MADE LDL MORE RESISTANT TO OXIDATION. PERHAPS THIS WAS HOW VITAMIN E PREVENTED HEART DISEASE. "AT THE BIOCHEMICAL LEVEL, THE RATIONALE SOUNDED SO GOOD - AT THAT TIME," SAYS ROLAND STOCKER, A BIOCHEMIST AT THE UNIVERSITY OF NEW SOUTH WALES IN SYDNEY, AUSTRALIA.
USE OF VITAMIN E SUPPLEMENTS SOARED. IN 1990, ALMOST NOBODY TOOK VITAMIN E; BY THE END OF THE DECADE AN ESTIMATED 23 MILLION US CITIZENS WERE KNOCKING BACK DAILY DOSES.
ON THE BACK OF THESE POSITIVE RESULTS, OTHER RESEARCHERS SET UP LARGE STUDIES USING VITAMIN E SUPPLEMENTS. THE RESULTS, HOWEVER, HAVE BEEN ALMOST UNIVERSALLY DISAPPOINTING. ONLY ONE EXPERIMENT - THE CAMBRIDGE HEART ANTIOXIDANT STUDY (CHAOS) - FOUND A POSITIVE EFFECT, A 77 PER CENT REDUCED RISK OF HEART ATTACK. SEVERAL OTHERS FOUND NO PROTECTIVE EFFECT AND ONE EVEN CONCLUDED THAT VITAMIN E INCREASED THE RISK OF HEART FAILURE.
TIME FOR A RETHINK?
OTHER TRIALS DESIGNED TO TEST WHETHER VITAMIN E SUPPLEMENTS COULD PREVENT CANCERS, SUCH AS THE ATBC STUDY IN FINLAND, ALSO CAME IN NEGATIVE. VITAMIN E ALSO DID NOT HALT THE PROGRESSION TO ALZHEIMER'S DISEASE IN PEOPLE WITH MILD COGNITIVE IMPAIRMENT.
WHAT IS MORE, WHEN SCIENTISTS WENT LOOKING FOR EVIDENCE THAT VITAMIN E PROTECTED LDL AGAINST OXIDATION IN THE BODY, NOT JUST IN THE TEST TUBE, THEY FOUND NONE - EXCEPT IN PEOPLE WITH VITAMIN E DEFICIENCY (JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION, VOL 285, P 1178). IN FACT, DESPITE GOOD EVIDENCE THAT VITAMIN E IS A POWERFUL ANTIOXIDANT IN THE TEST TUBE, THERE IS NOW SERIOUS DOUBT THAT IT ACTS THE SAME WAY IN THE BODY. "VITAMIN E IS NOT AN ANTIOXIDANT. IN FACT IT MUST BE PROTECTED AGAINST OXIDATION," SAYS ANGELO AZZI, A BIOCHEMIST AT TUFTS UNIVERSITY IN BOSTON, MASSACHUSETTS. HE POINTS OUT THAT VITAMIN E EXISTS IN EIGHT DIFFERENT FORMS IN NATURE, ALL OF WHICH FUNCTION AS ANTIOXIDANTS IN THE TEST TUBE. YET THE BODY ONLY USES ONE FORM, ALPHA TOCOPHEROL, WHICH IS PULLED OUT OF THE BLOODSTREAM BY A HIGHLY SPECIALISED PROTEIN IN THE LIVER. ALL THE OTHER FORMS ARE EXCRETED. AZZI ARGUES THAT EVOLUTION IS UNLIKELY TO HAVE GONE TO SUCH GREAT LENGTHS SIMPLY TO OBTAIN AN ANTIOXIDANT FROM THE DIET. "THERE ARE MILLIONS OF ANTIOXIDANTS," HE SAYS.
VITAMIN E IS CLEARLY DOING SOMETHING IN THE BODY - IT IS AN ESSENTIAL PART OF THE DIET AND DEFICIENCY LEADS TO NEUROLOGICAL PROBLEMS - BUT WHATEVER IT'S DOING, IT'S NOT AN ANTIOXIDANT.
THERE IS EVEN SOME EVIDENCE THAT VITAMIN E SUPPLEMENTS CAN BE HARMFUL. LAST YEAR, A TEAM LED BY EDGAR MILLER OF THE JOHNS HOPKINS MEDICAL INSTITUTIONS IN BALTIMORE MADE HEADLINE NEWS WHEN THEY AMALGAMATED THE RESULTS OF 19 SEPARATE TRIALS AND CONCLUDED THAT HIGH DOSES OF VITAMIN E INCREASE OVERALL MORTALITY (ANNALS OF INTERNAL MEDICINE, VOL 142, P 37) - THOUGH THIS CONCLUSION REMAINS CONTROVERSIAL. "IT'S FLAWED," ASSERTS AZZI. "WE RE-ANALYSED THE DATA AND THERE IS NO CHANGE IN MORTALITY." "MOST PEOPLE AGREE THAT THERE IS NO GOOD EVIDENCE THAT LARGE DOSES ARE HARMFUL," ADDS STOCKER.
VITAMIN C IS ANOTHER DISAPPOINTMENT. "PEOPLE ARE STILL TRYING TO DEFEND IT, BUT YOU DON'T GET AN EFFECT ON FREE RADICAL DAMAGE UNLESS YOU START WITH PEOPLE WITH A VITAMIN C DEFICIENCY," SAYS HALLIWELL. "I THINK IT IS A LOST CAUSE." IN FACT, RESULTS FROM A VAST US TRIAL PROBING THE LINKS BETWEEN DIET AND HEALTH, CALLED THE WOMEN'S HEALTH STUDY, SUGGEST THAT VITAMIN C SUPPLEMENTS MAY ACCELERATE ATHEROSCLEROSIS IN SOME PEOPLE WITH DIABETES.
ONE CLASS OF ANTIOXIDANTS THAT REMAINS RELATIVELY UNRESEARCHED IS POLYPHENOLS. WHAT LITTLE EVIDENCE THERE IS COMES FROM EPIDEMIOLOGICAL STUDIES, SOME OF WHICH SUGGEST THAT POLYPHENOLS PREVENT DISEASE AND OTHERS OF WHICH DO NOT. WHILE POLYPHENOLS ACT AS ANTIOXIDANTS IN THE TEST TUBE, IT IS NOT CLEAR THAT THEY ARE ABSORBED INTO THE BLOODSTREAM, AND IF THEY ARE, THEY ARE SWIFTLY METABOLISED. FOR EXAMPLE, 95 PER CENT OF A FLAVONOID CALLED RESVERATROL - THE ONE FOUND IN RED WINE - IS DESTROYED BY OUR DIGESTIVE SYSTEM BEFORE IT ENTERS CIRCULATION.
JUST BECAUSE A FOOD WITH A CERTAIN COMPOUND IN IT IS BENEFICIAL TO HEALTH, IT DOES NOT MEAN A PILL WITH THE SAME COMPOUND IN IS 
THE CONCLUSION IS BECOMING CLEAR: WHATEVER IS BEHIND THE HEALTH BENEFITS OF A DIET RICH IN FRUITS AND VEGETABLES, YOU CANNOT REPRODUCE IT BY TAKING PURIFIED EXTRACTS OR VITAMIN SUPPLEMENTS. "JUST BECAUSE A FOOD WITH A CERTAIN COMPOUND IN IT IS BENEFICIAL, IT DOES NOT MEAN A NUTRACEUTICAL [WITH THE SAME COMPOUND IN] IS," SAID PAUL COATES, WHO WORKS IN THE OFFICE OF DIETARY SUPPLEMENTS AT NIH.
YET THE FACT REMAINS THAT PEOPLE EATING DIETS ABUNDANT IN VITAMIN C, VITAMIN E, POLYPHENOLS AND CAROTENOIDS ARE LESS LIKELY TO SUFFER HEART ATTACKS, VASCULAR DISEASE, DIABETES AND CANCER. ONE EXPLANATION IS THAT THESE PEOPLE HAVE A GENERALLY HEALTHIER LIFESTYLE - THEY EXERCISE MORE AND SMOKE LESS, FOR EXAMPLE. FOR NOW, NO ONE KNOWS FOR SURE.
TOUGH VEGETABLES
THERE ARE SOME IDEAS. HALLIWELL STILL BELIEVES THAT ANTIOXIDANTS ARE AT LEAST PARTLY RESPONSIBLE. HE ARGUES THAT BECAUSE THE POLYPHENOLS, CAROTENOIDS AND VITAMINS IN FRUIT AND VEGETABLES ARE BOUND INTO TOUGH, FIBROUS MATERIAL, THEY HANG AROUND IN THE STOMACH AND COLON, WHERE THEY CAN NEUTRALISE FREE RADICALS. THE GASTROINTESTINAL TRACT, ESPECIALLY THE STOMACH WITH ITS HIGHLY ACIDIC ENVIRONMENT, IS CONSTANTLY GENERATING REACTIVE OXYGEN SPECIES FROM FOOD. SUPPLEMENTS MAY NOT REPLICATE THIS EFFECT BECAUSE THEY ARE DIGESTED TOO QUICKLY.
ANDREW SHAO FROM THE COUNCIL FOR RESPONSIBLE NUTRITION, A SUPPLEMENT INDUSTRY TRADE ASSOCIATION BASED IN WASHINGTON DC, ARGUES ALONG SIMILAR LINES. HE SAYS THAT PULLING A NUTRIENT OUT OF CONTEXT AND TESTING IT IN A CLINICAL TRIAL IS NOT APPROPRIATE. "ANTIOXIDANTS SHOULD NOT BE EXPECTED TO PERFORM AS DRUGS," HE INSISTS. "THAT'S SIMPLY NOT HOW NUTRIENTS WORK. THEY WORK IN CONCERT WITH EACH OTHER."
THERE'S YET ANOTHER, MORE INTRIGUING EXPLANATION. AMONG THE LEADING SOURCES OF DIETARY ANTIOXIDANTS ARE TEA AND COFFEE, AND THERE IS SOME EVIDENCE THAT GREEN TEA IN PARTICULAR IS LINKED WITH HEALTH BENEFITS INCLUDING REDUCED RISK OF CANCER AND CARDIOVASCULAR DISEASE. ODDLY, THOUGH, HALLIWELL HAS DISCOVERED THAT TEA AND COFFEE ARE ALSO BURSTING WITH REACTIVE OXYGEN SPECIES IN THE FORM OF HYDROGEN PEROXIDE.
"EVERY TIME YOU DRINK A CUP OF COFFEE IT'S A DILUTE BOWL OF HYDROGEN PEROXIDE," SAYS HALLIWELL. THE HYDROGEN PEROXIDE IS THERE BECAUSE OF THE PRESENCE OF THE ANTIOXIDANTS - "ANTIOXIDANTS" IS REALLY JUST ANOTHER WAY OF SAYING REDUCING AGENT, WHICH CAN REACT WITH OXYGEN IN THE WATER TO PRODUCE HYDROGEN PEROXIDE. THINK PLATINUM BLOND, AND YOU GET THE PICTURE OF WHAT YOU MIGHT BE DRINKING.
BUT IF FREE RADICALS ARE BAD FOR US, HOW COME COFFEE AND TEA MIGHT BE BENEFICIAL? ONE POSSIBILITY IS THAT THEY CAN HELP NUDGE OUR OWN INTERNAL ANTIOXIDANT SYSTEMS INTO ACTION. "THERE HAS BEEN A CONSIDERABLE RETHINK AS TO WHAT FREE RADICALS ARE DOING," SAYS MALCOLM JACKSON, A BIOCHEMIST AT THE UNIVERSITY OF LIVERPOOL, UK. HE BELIEVES THAT IN THE RIGHT QUANTITIES RADICALS CAN BE POSITIVELY HEALTH-ENHANCING, PROMPTING OUR CELLS TO FIRE UP THEIR OWN INTERNAL DEFENCE MACHINERY: A BATTERY OF RADICAL-BUSTING ENZYMES SUCH AS CATALASE AND SUPEROXIDE DISMUTASE. "CELLS ARE VERY GOOD AT PROTECTING THEMSELVES AGAINST MINOR STRESSES, AS LONG AS THEY ARE NOT EXCESSIVE," SAYS JACKSON. "THE QUESTION IS: SHOULD WE BE QUENCHING FREE RADICALS AT ALL?"
IF IT TURNS OUT THAT ANTIOXIDANTS IN FOOD WORK BECAUSE THEY GENERATE HEALTH-PROMOTING QUANTITIES OF FREE RADICALS, THAT WOULD BE AN IRONIC TURNAROUND. IT MAY ALSO EXPLAIN WHY SUPPLEMENTS AND EXTRACTS DON'T SEEM TO WORK OR MAY EVEN BE DANGEROUS: THE DOSES ARE TOO HIGH, AND PRODUCE TOO MANY FREE RADICALS.
FOR NOW, THE ADVICE IS SIMPLE. "STICK TO FLAVONOID-RICH FOODS, RED WINE IN MODERATION, TEA, FRUITS AND VEGETABLES," SAYS HALLIWELL. "DON'T START TAKING HIGH-DOSE SUPPLEMENTS OR HEAVILY FORTIFIED FOODS, UNTIL WE KNOW MORE."
*************************************************************
THE SCIENCE SEGMENT
A MOTHER OF TWINS HAS HAD A SHOCK AFTER DOCTORS REVEALED THAT HER 11-MONTH-OLD BOYS DO NOT HAVE THE SAME FATHER.
MIA WASHINGTON DECIDED TO GET SOME EXPERT ADVICE WHEN SHE AND HER PARTNER NOTICED THAT TWINS JUSTIN AND JORDAN HAD DIFFERENT FACIAL FEATURES.
PATERNITY TESTS THEN REVEALED WHAT HAD HAPPENED - TWO EGGS HAD BEEN FERTILISED BY TWO DIFFERENT SPERM AND THERE WAS A 99.99% CHANCE THE TWINS HAD DIFFERENT DADS.
DOCTORS AT THE DNA LAB IN DALLAS, TEXAS HAD NEVER SEEN SUCH A RESULT.
MIA LATER ADMITTED SHE HAD HAD AN AFFAIR AND GOT PREGNANT BY TWO DIFFERENT MEN AT THE SAME TIME.
SHE TOLD TV CHANNEL FOX 4: "OUT OF ALL PEOPLE IN AMERICA AND OF ALL PEOPLE IN THE WORLD, IT HAD TO HAPPEN TO ME. I'M VERY SHOCKED."
CLEAR DIAGNOSTICS PRESIDENT GENNY THIBODEAUX SAID: "IT IS VERY CRAZY. MOST PEOPLE DON'T BELIEVE IT CAN HAPPEN, BUT IT CAN."
SKY'S HEALTH CORRESPONDENT THOMAS MOORE EXPLAINS: "A WOMAN CAN RELEASE TWO EGGS FROM HER OVARIES, AND THE EGGS WILL REMAIN VIABLE FOR 24 HOURS AFTER OVULATION.
"SPERM CAN SURVIVE UP TO FIVE DAYS INSIDE A WOMAN'S BODY, SO A WOMAN COULD SLEEP WITH DIFFERENT MEN SEVERAL DAYS APART, AND GET PREGNANT NOT ONCE, BUT TWICE."
AND WHILE IT SOUNDS RARE, RECENT RESEARCH INDICATES THAT ONE IN 12 NON-IDENTICAL TWINS ARE SO-CALLED BI-PATERNAL, WITH A RISE IN FERTILITY TREATMENT AND CHANGING SEXUAL BEHAVIOUR BEING BLAMED.
MIA'S PARTNER JAMES HARRISON IS FATHER TO ONE OF THE BOYS.
HE TOLD FOX 4 THAT HE HAD FORGIVEN HIS FIANCEE FOR HAVING THE AFFAIR AND INTENDED TO RAISE BOTH CHILDREN AS HIS OWN.
HOWEVER, HE ADMITTED IT HAD BEEN TOUGH DISCOVERING THE TRUTH.
"IT'S A DAY BY DAY THING. IT'S GOING TO TAKE TIME TO BUILD THE TRUST LIKE WE HAD," HE SAID.
THE COUPLE PLAN TO TELL THE TWINS THEY ARE HALF-BROTHERS WHEN THEY ARE OLD ENOUGH TO UNDERSTAND.
*************************************************************
THE ARENA GOES ABROAD
ALBINO TRIALS BEGIN IN TANZANIA
SEVEN PEOPLE HAVE GONE ON TRIAL IN TANZANIA ACCUSED OF MURDERING ALBINO PEOPLE AND SELLING THEIR BODY PARTS FOR USE IN WITCHCRAFT.
MORE THAN 40 ALBINOS HAVE BEEN KILLED THERE IN THE LAST 18 MONTHS. 
WITCHDOCTORS SELL THEIR ALBINO POTIONS FOR THOUSANDS OF DOLLARS, CLAIMING THEY BRING PROSPERITY AND GOOD FORTUNE. 
POWERFUL BUSINESSMEN ARE BELIEVED TO BE AMONG THE CLIENTS DRIVING THE TRADE. DOZENS OF PEOPLE HAVE BEEN ARRESTED, BUT NONE CONVICTED SO FAR. 
HUMAN RIGHTS ORGANISATIONS HAVE EXPRESSED SHOCK IT HAS TAKEN SO LONG FOR THE TRIALS, IN SHINYANGA AND KAHAMA IN THE NORTH OF THE COUNTRY, TO BEGIN. 
BBC EAST AFRICA CORRESPONDENT WILL ROSS SAYS THE JUSTICE SYSTEM IN TANZANIA IS NOTORIOUSLY SLOW AND CORRUPT. 
NEW PHENOMENON
IN SHINYANGA, IN THE NORTH-WEST, FOUR MEN PLEADED NOT GUILTY TO CARRYING OUT A GRUESOME MURDER. 
THEY WERE ACCUSED OF ATTACKING A YOUNG ALBINO WOMAN, CUTTING OFF HER HEAD AND LIMBS WHICH WERE STUFFED INTO A PLASTIC BAG AND THEN DUMPING HER TORSO IN A WELL. 
IN NEARBY KAHAMA, THREE MEN ALSO PLEADED NOT GUILTY TO KILLING A 13-YEAR-OLD ALBINO BOY AND SEVERING HIS LEGS. 
OUR CORRESPONDENT SAYS PREJUDICE AGAINST PEOPLE WITH ALBINISM IS WIDESPREAD IN AFRICA. BUT RITUAL KILLINGS IN SUCH NUMBERS IS A NEW PHENOMENON. 
BOTH ADULTS AND CHILDREN HAVE BEEN ATTACKED IN THEIR HOMES, HACKED TO DEATH OR HAD THEIR THROATS CUT. EACH BODY PART CAN BE WORTH THOUSANDS OF DOLLARS. 
SUPERSTITIOUS MINERS, FISHERMEN AND BUSINESSMEN IN TANZANIA, HOPING TO GET RICH QUICK, HAVE BEEN ACCUSED OF FUELLING THE DEMAND FOR THE POTIONS. 
THE NUMBER OF ATTACKS HAS GONE DOWN IN RECENT MONTHS, BUT THE ALBINO PEOPLE STILL LIVE IN FEAR. 
WHEN A PERSON WITH ALBINISM DIES AND IS BURIED, THEIR RESTING PLACE OFTEN HAS TO BE CEMENTED OVER TO DETER GRAVE ROBBERS. 
THE TANZANIAN GOVERNMENT HAS PUBLICLY STATED ITS DESIRE TO END THE KILLINGS. IN MARCH, PRESIDENT JAKAYA KIKWETE CALLED ON TANZANIANS TO COME FORWARD WITH ANY INFORMATION THEY MIGHT HAVE. 
LAST MONTH, A SIMILAR TRIAL BEGAN IN NEIGHBOURING BURUNDI, WITH 11 MEN ACCUSED OF ATTEMPTING TO KILLING ALBINO PEOPLE AND SELLING THEIR BODY PARTS. SOME WERE BELIEVED TO HAVE BEEN TRADED OVER THE BORDER TO TANZANIA. 
THERE ARE ESTIMATED TO BE ABOUT 17,000 ALBINOS LIVING IN TANZANIA. THEY LACK PIGMENT IN THEIR SKIN AND APPEAR PALE.
*************************************************************
FAMOUS QUOTES
JESUITS: THE SOCIETY OF JESUS IS A ROMAN CATHOLIC RELIGIOUS ORDER OF CLERKS REGULAR WHOSE MEMBERS ARE CALLED JESUITS, SOLDIERS OF CHRIST, AND FOOT SOLDIERS OF THE POPE, BECAUSE THE FOUNDER, SAINT IGNATIUS OF LOYOLA, WAS A KNIGHT BEFORE BECOMING A PRIEST.
JESUITS ARE THE LARGEST MALE RELIGIOUS ORDER IN THE CATHOLIC CHURCH, WITH 18,815 MEMBERS—13,305 PRIESTS, 2,295 SCHOLASTIC STUDENTS, 1,758 BROTHERS AND 827 NOVICES—AS OF JANUARY 2008, ALTHOUGH THE FRANCISCAN FAMILY OF FIRST ORDERS OFMS, CAPUCHINS, AND CONVENTUALS HAS MORE TOTAL MEMBERS. THE AVERAGE AGE OF THE JESUITS IN 2008 WAS 63.01 FOR PRIESTS, 30.01 FOR SCHOLASTICS, 65.06 FOR BROTHERS, AND AN OVERALL AVERAGE OF 57.53 YEARS.
JESUIT PRIESTS AND BROTHERS ARE ENGAGED IN MINISTRIES IN 112 NATIONS ON SIX CONTINENTS. THEY ARE BEST KNOWN IN THE FIELDS OF EDUCATION (SCHOOLS, COLLEGES, UNIVERSITIES, SEMINARIES, THEOLOGICAL FACULTIES), INTELLECTUAL RESEARCH, AND CULTURAL PURSUITS. THEY ARE ALSO KNOWN IN MISSIONARY WORK, SOCIAL JUSTICE AND HUMAN RIGHTS ACTIVITIES, INTERRELIGIOUS DIALOGUE, AND OTHER 'FRONTIER' MINISTRY.
THE SOCIETY OF JESUS IS CONSECRATED UNDER THE PATRONAGE OF MADONNA DELLA STRADA, A TITLE OF THE BLESSED VIRGIN MARY, AND IT IS LED BY A SUPERIOR GENERAL, CURRENTLY ADOLFO NICOLÁS. THE HEADQUARTERS OF THE SOCIETY, ITS GENERAL CURIA, IS IN ROME. THE HISTORIC CURIA OF ST IGNATIUS IS NOW PART OF THE COLLEGIO DEL GESÙ ATTACHED TO THE CHURCH OF THE GESÙ, THE JESUIT MOTHER CHURCH.
A JESUIT BOAST:
"GIVE ME THE CHILD FOR HIS FIRST SEVEN YEARS, AND I'LL GIVE YOU THE MAN."

