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ANTItrXItrANTEi ANtr FREE RAtrI t rALS:

w .t . tAM

You vE BEEN HEARTNG aBouT tT FoR yEARs, FREa RADtcALS ARE MoLEcULAR vrLLA Ns REspoNstBL€ toR

EVERYTHIN6 FROM AGIN6 TO HEART D SEASE TO CANCER. AND THAT'5 NOT EVEN THE TIP OF TNE ICEBERG.

Go To r fE oR HEALTH FooD sToRE AND you'LL upoN BoTTLE5 oF

aNT oxrDANT sr lppLEMENTs. TNEN you Go NoME, TURN oN rHE TELEVTs oN, aND TNERE's rHE

OF FREE RADIC LS AND NOW ANT OX DANTS ARE TI lE

SOLUIION, SUT TNEN TI]E NEXT OAY's NEWS W LL REPORI ON A PRESTIG OU5 UNIVERsITY,S STUDY ASOUT

HOW ANT OXIDANT SUPPLEMENTS ACTUALLY CAUSE CANCER, YOU'RE NUNDAIED WITI. ]  REPORTS, FINDINGS,

soLUTroNs, coNFUsroN. WHAT To Do? THE F RsT sTEp s ro TA<E aN UNB asED LooK AT THE REsEARcH

DATA AND BU LD upoN tNAT. LET's GET To woRKl
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bu'rcd,  of  oxidizcd, l i ) ,  rn nsse. l

rhr."  l i , ,  cx.rr f lc ,  rvhi ie bloo. l  ccl ls

Ei\ . , ' \ f r ! .  r . , , l i ( . ,1\ .  whi .h. , r r . ' !<

Uru\b,  l . \ re | , . ' .  idf  s,  . ,dd , , r  Ie I

i " r .Lsn i , , ' . \ . , . .  rhL \  se. ' l (n inE rh.n,

rn, , ,Lsr,  ! ,  h+r( \ r r t ,1d rr \  ruu,  i  nf  unr
\" , r .D. ,  '  v ,L l rc f r , , l . . ,L, l ) ,  hr .  i r  Ins ,L
\ ,sh . i  re l , ( t .  fur  h. f"r .  ) , ,u gc,  r , , , )

cohftr t rb lc,  +Ddnbcr !hr t  i ( ,o mtrc l ,  o l :

. ,  EUUJ rhi fs l r i , '  EUUJ rh 'nr .  F(c

rcr( ions.  The rc lcrscd e.crgy p r. ,J i ! , , t \  nrurr  bc kcrr  f  rherk br rhcir  h is

t r iphosphrr .  (AlP),  yon, bodys ch brurh.E-rhc Jduul l lnb.

. 'nd i  
'  ' . ' inf  

\uu, .e. fcnergy f"r  your L.

t rEFININE THE RAtrI t rAL
Bl rextbook dcl in i r ior ,  f rec r id icals rrc

nolccutcs thai  have onc or norc unpr i red elecrons

in lhcir  oukr orbi t :  in th is star r f icy ie highly

' ( . ' ( r i .e 
J, .d d, \ r r . r . , iL(  In cr"rJrnir 'B.n - , .  I

p.1,a r_, . , ,  dcr i , , i , .or  i .  i  1(  ru,  rnehiu. \ rmi. .

but  whrt  does i t  n,c in in pradic i l  tcrhs?

Your body survivci  b) ,  br . -aking down rhc 1o0d

). ' ,  e 
' .  

C.  buh),J, . ' rc, . . , 'v .  
'  

,u F1., . . . ! . I . ,J, r i , l
ro inr ino ic ids,  aDd fur io r : r t ty acids.  In rhese

clcn,cntr l  statcs rhcyic conbusr ib lc t le ls rcrdi lv

RADIC]AL CONDUCT

Now, jusr l ike wood in r  caDp| i rc,  food

hryc ad€qurtc oxygcn in order !o burn

strudurcs,  prr t icular l ) '  rh€ cel l  wr l l ,  including thc

' l  h€ above discussion .ddresses ox),sen- induccd

free radi . i l  produ.r ion as i t .ppl ics !o icrobic

acr iv i ! ics.  Being a stre.grh r .d power athl€t€ who

exercG$ ar high, rn{croLr ic intensir ies,  you highi

rhink youic in thc c l€ar.  Bnt r id icals.rc produced

urd$ inrerobic condir ions,  Loo. Accoding ro

1'r i ic i l la Clarkson, PhD, profcssor of  exercisc

science r t  drc Uniy€rsi ty oi  Mi$i .h lscrt l  in

Amh.rsr,  lh(e a,c odrcr wiys ro scncfutc f rcc

r id icr ls rhu jnsr r | rcus|  or idxr ivc mdibol is. l

[ . . f t$ ic cxcrcisc] .  Thcy ci . . lso be

gcrcr i tcd by hct ic rc id. '  And r i  in,st  of

you know, l icr i .  {c i r i  product ion is l l i r ly

comnro. rNong po$cr nrhlcrcs drc b

thc typc rnd durr t ion of  ) ,dur { . r iv i t ) , .

Sounds nisr) , ,  boi  thc outh is Lhxt

f icc ru. l ic . ls  c x io,nrdl  pxrr  of) ,oo!

body chcmis ) .  ln f ic i ,  thcy cvcn hivc

b.ncf ic i r l  t iLncr ionr rhr(  l tcef  you

I
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INTE ING RAtrICALS
i idanE ed!n,nf . ' r \  . '  $ Lde r ing.  of  

'n,L\ .  
e

coDple!c ly.  In ) ,our cel ls,  rhc mirochotrdr ia i re

meribol ic l i re pi*  ! l , r t  nusr h,ve oxygen to srokc

!hc f i , rnace. Howcvcr,  somerin,es too much

w\rgc,  Se,.  .c1,  , luk1 , l  e .  nd\c\u,  belr . .J. . ,nE

sone ot  i i  to fa l l  of f  r f ie .sscnbly l i .c .  Vhen th,s

hrppcns, the . r ishandlcd'  oxyge. bccomes

highly rolar i lc ,  h ighly react ive,  crcar ins whrt  are

.nl led f rec radicals.  They bounc€ around inside

rhe.cl l ,  wreaking hrvoc on man), . . l lu lar

erzym€s crd nutr icn6 dut q!crch' i ;ce radic i ls .

Th€y work t ry ch€Dicr l ly  s! .b i l iz ing rhe fr€e

ndicr ls,  ef f€ct ively s!opping th€ir  desr iuc! ivc

course. Enz),nre.ni ioxidanB can be syi thesized i .

'Le body 1r '  . \  o. ,nr ,  . \ "  v i r , , , rn.

A, C,. id E mun be suppl ied by dre dier.  An

inportant key is thr t  most ofyou prob.tr ly gel

adequ e quant i t ie5 in Ionr dier.  Def ic iencies,rc

rare in dcveloped nar ions,  rnd research shows !har



RADICAL CONDUCT

FFEE FADICALA AHOUID NO' BE A EIO CONCEhN

cvcn arhl f te!  wi th s lbopr imal inrak.s of  d ietar/
anr ioxidants sr i l l  get . roogh to adcquately protccr
againsr frc. radical damase. rl

In the sporrs s. icnc.  a.ena, cois idelable rescafch
has bccn conducted to evaluarc the cffccrs of
anr ioxidanr supplemens, over and abov€ lhe
norhal  d ietary intake, o!  sports performance and

THE EXERTITINEi
RAtrI t rAL ANtr
ANTItrXItrANTS

OK, so free radicals are a nornal part of human
metabolhh. Lett hke ir one step fanher. \ye know
thar both aerobic iod anaerobic cxercise stoke /ou.
me(abol ic furnacr and .  r r rk up energy product ion.
which, in rurn, Iields a normal iacrease in fre.
radical production. Maybe now you'r€ wondelins jf

exe,. i 'e hls rn ' .v i l  s ide."  Nor ro fa.r .  you.er,

basicllly everyrhins in our bodi€s happens fo' a
reason, and most of tbese "happenings" are

i)

NAEFOBIC POWEFHOUSE MICHELLE AMSDEN.

ai iything bui  damaging, despi tc what somc viramin
m,nt{acrureb would b/ve you bcl i .vc.  I  hrr  sa,o,
s iudics }av€ shown rhat al though .xelc ise can
incrcase fr€E.qdical  producr ion,  incr. ises in /

u. rc rco::lraoaff
t ra incd athlctes.r ' t  This means $e tnined athlere
is noie €fCcienr rhar !hc norarhlere ar t rappjrs
free radicals and minimizing whateve. d.nage
dighr otherwise occur.  Bu! i f ) ,ou' !e essenr iaIy an
unrrained wcekend war.ior, you'll Iikely have Iower
level \  ofanr ioxidrnr rnzymes rnd youie the,r forc
subjecr to nore damage from hdical, due ro lower
radical 'quenching capaci t ies.r , ! )

so whaCs rhe boftom line? \vi extra
aotioxidants srave off free rldicals and .educe
muscle cell damaSe? Therek pte.ry of research our
rhere on aefobic endurance arhlctes, bur how much
of ir appli€s ro ).ou as a power athlere? Not nuch.
As of this wririns, few studies have investigared ,
anrioxidanrs a.d resisrance rraioing.

Niels Orienblad, PhD, and colleasues at Odense
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supplementation. Ir a diffcrent

study conducred b), Jeff
McBride, PhD, .nd col leasu€s

ar Pennsyivania State

Universirt's Noll Physiological

Research Cenrer in Univ€rsiry

Park, recreatiooall)' weighc

supplemenred wirh 1,200 tU

ofviramin E fol lowed by rhree

circui ts of  e ight weisht

f fa in ing exercis€s wirh 2-,  1.5-,

and I 'mihure rest  per iods

between succesive circui!s.3

Cre.t ine k inase levcls went up

in both groups; however, lower

adounts wcre obsel led in rhe

supplemented group compared

to rhose on rhe placebo.

Malondialdchyde levck

sigr i f icanr ly increased in both

Broups, wi th no di f fcrences

betw..en Croups. Thcse restr ls

also susgcsr !h i t  resisr incc

exe'c ise produces i rec r id ic i ls

IT 'S UNLIKEIY THAi THE TRAINED ATHIETE NEEDS
FAOICALA DAiIAOINO 

"USCLE 
CELLS.

Universi ty in Odersc,  Denm.rk,  had l6 subjec$ (8

jump-rraihed, 8 unr.aincd) peffofm sk bours of  30-

sccond conr innous jumpinS sepa.atcd by two,

minute rest  inrelvals. ,  Th.y found rr  t . ! incd

athletes had higher protecive muscle anr ioxidant

enzyna and lower levels of  c!e.r ine k in$e (a

muscle enzyfre rhat l€aks into t f ie blood when

muscle cel ls are damaged).  Inreresr i rg ly,  rherc welc

do sisnincanr di f ferences in malondialdehyde levels
(a marker of f ree radical  dam4c on muscle c€l l  wal l

membonen. The.e,e,u ' , .uggest thrr  me.hrnr,m.

other thao trce radical  gen€rat ion ar.  responsible

for €xercise-induced muscle cell damase. simply

put,  i r  appeas posible ro exper ien.e huscle cen

damage by neans orher than free radicals fo.

example,  mechanical$ress on rhe muscle.  Th;s also

underscores rhe imporiance of resular tiairins and

you. bodyt ability to adlpr and conpensate for free

radical  sr fessors,  independenr of  .nt ioxidant

TO WOFFY AbOUT FREE

supplementar ion may moderare huscle r issre

d.dase.On the sur ie.e,  i r  seems posible rhar

vi lamin E suppl€mcnnt ion c i fe ively quenches free

radic i ls ,  which could redrcc muscle damagc.

However,  there may be more ro lh is rhin m€ers rh€

eye. Accordins to Al lan coldf i rb,  PhD, profe$or of

€xercise ind sporrs science ar the Univeni ty of

North Carol inr  in creensboro,  I fyou pre-trear

athleres wi ih v iknin E. which acs as a membrunc

stabi l i ,cr  .nd anr ioxid.n! ,  and beasure crelr inc

kin.se in dre blood afrer ecc€nrr ic exercise,  i rs levels

de.rease. Thus, sone have indicated that v i ramin E

preveos buscle damage and prorein leakage.

Hoqe\e.  ,hesr Jrr  rwo tep., , r 'e proce{rs.  The) ve

be€n shown to be indep€ndent !nd,  ar  t imes, can be

separared. So ir's possible !o slabilize the membrane

'o 
p,e\en, crcr f l  1.  k intr ,e le\el .  . ron increa\ inE.

bur s i l l  h lve moscle damage."



THE FLY IN THE
trINTMENT

Yot.d.  f ind srudics arSuing lor  or  agi insr rhe

eff icacy of  rnt ioxid.nr s!pplchents.  B!r  remchbcr

thi t  rhe resulrs.rc only as good is rhc merhod'

cmployed.5 srarus of  subjects ( t r i in ins level  ,nd

!ge), .xercisc ( type, inrensiry,  durat ion),  type of

an! ioxidant s iven, and nutr i ! ional  srarus. !e j ! r r

sooe of  the racron rhar c. i  .o i fuse rbe researcb

outcone.t  '0 On top oFaU !his,  you should k iow

!hat ias very difficuh ro accuntely measure fre.

radicals or indicrrotr  of  lheir  danage. A var iery of

fa!cy t i io.hemical  ress can be done, somc mor.

. . .urate than orhe^.  The c!ve. !  is  th.r  nosr of

th€s.  are indire. t  measures rhar force scienr isrs ro

exfapolare and hyporhesize whafs acrual ly

happenins ar the cel lu la!  level .

A1l !his .onfusion makes you wonder wh.r in the

wo. ld b do -  jusr forge! i !  a l l  rogerhef? Bur w€

need .ot be so hasi), in our judgment. \ve know

th.t boih aerobic and anaerobic rypes of excrcise

indu(e f rcc rrd cal \  dnd rhar they mu.r  be kepr in

check. Regular exercis€, coupl€d wirh a heafthy die!,

RADICAL CONDUCT

rppea( to offer protectioo againsr th€ d€lererious

effeds of rr€e radicals. somerimes srrenuous eacrssc

produces nore free radicals rhan our bodies .an

b.rdlc. Thus, supplementation hay be wananted.

However, rhis issue is clouded b/ consid€rable

variabiliq' and limnations in experimental ft€tnods

and chemical analyses, which leave us wonderins

how much oern rhese recommendarions have.

Clarkson probablr sums it up besr: 'Ior both

resisrance and aerobic exercise, I rhink rhar rhe

body can nat l ra l l ) ,  r ike care ofwhaCs produced,

given that the diet  is  adequi ie in anr ioxidanrs.

Takins a mult iv i raf t ;n/mireml supplement widr no

more than the recommended dietary al lowuce

sccms a conse.vat iv€ yet  pnrdenr approach. T.k ing

more than th, t  is  probably not necessary and could

do morc ham tbin good."  i -

Willian R. Sukala, MS, CSCS, is a c/lnical exercrse
physiologist at Sharp Memorial Hospitat in San

DieEo. CA. He earned a master's in exercise
physiology and a bachelot's in nutrition from San

DieEo State University and is cettified thrcugh the

Nat,onal Str€ngih and Conditioning Association

and the American CalleCe ol Spotts Medic,ne.

He's also a sports nutritjon wtitet and lecturer

and has appeared an Dateline NBc. He can be

teached by e-mail at wsukala@yahoo,com.
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