
~ 

11~'lJfI\l1ilJ,J£h1:1.1l1'ii1cii 

N'lJfI\l~ b~tJ'U1ciifl~1\lSl 

~ 

...mh\lCln"lil\lb1billbbbil:; 
~ 

ui1tinl.~~til~11~ 

" 
,~lJU1\lbn~l.h:;~'VlTImv 

y 

;nJU ~1iIflUI'l1.SlI'111:lJ 

~ 

~mlb~U\Jn111i1f1\J1\1~ 

:;)lYi).JU':;~'VlTIm~n1'j 

"jfllJ~nUm~ 1iIl:lJ1.Cl 

~~\ll'hJbbbil:;1bviloX\Jn1'j. 

~ 

m"}L~tJ\J (Learning 

iin'dl:lJ'Vll1'V1U1~U 

''''''dlarticle/ 

Xl, 

[Tn, 
y , 

"~1\lVi1). n1\lb'VlW'1: 

iun m\lb'VI~'1:, 

cational Leadership. 
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Functional Foods for Brain 
luTanllnonlSIUaEJUIIUao 

£hl dJ\J fllUl:;V; rfll'1'1!'lJfI\ll'l\J bl1V;vll'VlihV;l'lllJ ~J,J 

'ilEl\l11\ln1mnfllJ'VIn~1\J1~11'1:;dJ\Jn1.m:;'V'l~lJ\lll, 
~~Uh-\1'IJfI\l11\ln1U n11b~U\J1bbbil:;l'Il1:lJ~1 5n~\l8\lbU\J 

~ 

y • , 

_ ~t\11J,J~1'IJfI\lI'lUb'1 tifln'llnU8\lSl'VlihVibnul'1JfI\lnlJ 
,_ t;' '" 

...", ~ :lfl:;fI1':lJru'IJfI\l~\Jb'l~lU. 

-ruYiuld'l!nl~m ~fll1 1iI:lJfI\l'IJfI\l~1 'VlClJ'I::1~1iIl:1.1l'bl 

~ . 
':":::.3.l.lfl\l~\J:lJ11'Vl~11li bbIliU'I'JU\J'l!nl~U'V'llJl1 V;'J~\lbb~l 

q 

-~~~rll'VlUIV; b~Ul nlJn1'b~U\J1 bbbil:;l'Il1:lJ~1'ii\l b~unl1 

~ 

(Hippocampus) 1iIl:lJl1bl1il11\lb"1Ji:'I1iIJ,JfI\l~\JJ,Jl1'Vl~ 

_ S1iil'lJ£l\lI'l\Jb'lb~flSl~\l m:;Iii\J'VI1\lciil\J~1Il hbbi:'l:;lEYi~, 
-:;~u1'1i1ilJ,JfI\lvll\l1\J bUUlJ bb 'Vli:'lJ,JfI~ b1iIJ,JfI bbJJ'Jdl fI1UJ,Jl n 

~ , 
·':"TImbi:'l1il'llm~fltil\lblnlEmh\l1il~lb1ilJ,JfI"q ~ 

. R:~o1v 

- 't"i"}"}:lJ"1Jl~ bb~l b"1Jbil1ilJ,JfI\l bmvl:;~lU'J:;linu 1UIIl1:lJ1U 

~il'1!'Vll1W~£l\l'IJ£l\l1'l11J,J~1 'Vl~fI~11:lJ1iI1J,Jl'bl1 \Jn1. 
,W , 

~ 'tifl\l~:lJ1JflU1 b:lJflfll~:lJ1nli'\J I'Il1J,J~1'IJfI\lI'lUb'lb~:lJ 

3EH~flflIUtil\lb'ih 50 U 'ii\lLU\JmnYib11L~J,J1&n1i\l, ~ 

11un1'L~U\J1 I'Il1J,J~1 1iI:lJ1TI1\Jn1'b~U\J1b~:lJi:'I~i:'I\l 

~ ~ 

~1&n1il11\l1ill.I"1f11'J'J:;UflUbil\l1ulu1~ii1cii LLIII'J:;Ll1U 
" 

_ j{) iJ~'WhJ I'Il1:lJ1&n'Vl1\lciil\Jfll':lJrubbi:'l:;~1Il h b~J,J 

~ 

~ •• ,llnIll1'l11J,J1&m'VliiflU'Vl'li1u bl'l~UIIl 'Vl1ll'Yi b'Vl\ll 
~ ~ 

,~riu1il'JJm~L ~J,Ji:'IlIli:'l\l \l:;,rU£lluYiJ,Jln~\Jvll1 VlLdmtfl 
, q 

- uuiJi:'I\l1u1\J'VI1\li:'llJ 1f1011i:'1l1li:'l\l 1'l11J,JflUlm~u\J1 

~ 

Ll~11 'W~ulud1ill:lJ11ClV;'J:;vllf1:; 1.1cii'VlbillU8~1\l1 'W 

~"',;rm')~lb~8J,Jbbi:'l:;b1il~J,Jfl11\l1'l11J,J1iI1J,Jl'bl1\Jciil\Jl'll1J,J 

Ocho1scio FIJ1U\51 IIEW1SUrU 

~lJl1 81'Vll.Yin\J~~i:'IlIi£lflJ,J1TI I'Il1J,J~1Il 1'l11J,J~1 

;<1(9)1.111 III LU~fI\l hhl~\l1 \JU'J'JU'WLLi:'I:;1U8'W1fllll, 
:- .nu,:; J,Jl ru ~\J~1'WL"1Ji:'ISlI'l"J1J,J Iii fI\l n1. £ll'Vll'YiSlfll. 

·H1iI~J,J1iI11\lnl.vll\llU'JJ£)\lb"1Ji:'IU.:; fll'Vl 'Vlln'JJ111l 

- ~U.jU1\l'l1UIIl~1'Wl\JL~nU£lUnvll1V1l'1l1J,J~li:'1l1li:'l\l1cii 

l'1i:'1Ul 1'l\l1il:lJlJ1run'Jj* 
~ 

n8\JYi11\l n1 U'J:; bb1il1ll\l fI1 n1''lI1 ~ 1iIl'fI1'Vll.1~Ub\l~l:;1\J ~1iI\l£llU,~ ~ 

1un1.vll\l1\J'lJfI\lL"1Ji:'I1iIJ,JfI\l'VIn1 ~1'J:;Slfll'LI'l~YiL~unl11i11'',j, 
~£lflJ,JfI\l (Neurotransmitters) 'ii\l'l11b£lln1'~8fll''Jlm''1Ji:'I'Vli!\l 

t'i\l1U8\l5m"1Ji:'I'Vli!\l1ii81 n'W1u ':;lJlJn1,1'VlmlUU'lIfI\lL~£)IIl'J:; 

'l11 b£llf1 flnll b'J\J1u btU\lflJ,J£l\l 'ii\ln1.vll\ll\J'J:; dJ\J1uciil u~ n~\J 

nlJl1:lJ1iIl'fI1'Vl1.1u btU\l1ilJ,J fI\l8~1\l b¥;U\l~81i1~1 b1ilJ,JflYi'J:;vll1VI 
flJ,J8\l'llfl\lI'l\JL'Ivll\ll\J1cii~lIli:'lfllll';111l'Vl~fl1~ ~l'VltlJn1. L~fI n 

fI1'Vll.Yi~~u·du'l1'l!'J:;"lilU1VI~~1cii1l~\J ~1'l11J,J~1~lIli:'lfl~ blii11 

SJu81smnlsnGJCJsol8sumsnloluuo08UOo06ou 

l(fJl:lJ\Jbbi:'l:;bb~Li1(i) flJ,JfI\ltl1f1\ln111(fJl~Wbi:'l:;bb115111l b¥;8, , 
"li,u1\Jn11vll\l1\J'IJ£)\lb"1Ji:'I~1iIJ,J£)\l 1(fJl:lJ\Jbbiil:;bb~151~Yi~1~'1! L"li\J 

1.n~:lJlI1l13juii 11liLLn 1(fJl:lJ\JU1 U2 1\J£):;-Bu U6 U12, 
bb V~\J1DViuA bbiil:; mill1vJ~ n "lil UUfI\ln\J flJ,JfI\l b~m-l mlJ,J'J'l 

Lb'l8:;L~8U 1I1lUlI1l1:lJ\JU "lilm1\ln11~\l1ii8'1J£)J,Jbil'llfl\lL"1Ji:'I1iIJ,JfI\l 

~ 

1l1lu"lilU1Vlbdm'fmfllJ1 b"1Jiilvll\llWU\JunM 1i\lbtfl\1J,J, b"1Ji:'IflJ,JfI\l, 
,r\J'J:; bU~U\J~~\l\ll\J1Vlflti1\J1UV; flJ,J£)\l1'iil'lllJl'IJ,J n11vll\l1\J'lJfI\l 

~ ~ q 

fll'~fI~ll1unl.Yi'J:;~lIlllifli£)J,Ji:'I \l:;,r\Jnlf11'Vll.YilJ~1n~ 

~ 

:lJl III l:lJ\Juhi b¥;U\l~ fln'J:;'Vl11\1flJ,JfI\l1tl1~lJV~~\l\l1\J1~ b¥; tJ\l~fI 

LLbil:; fll'Jvll1V1I'l~Ui:'IJ,J8\lNIIlUnM ~£)1n11lfflJ1iIU \l\JLUU1~lU, 
1'l11J,J1iI1J,Jllb11\Jn1'~1Il fl:lJ1TI bbi:'l:;l'Il1J,J~li:'1l1li:'l\l I'Il1J,J~1Il1~'t1\J 

nlJV;liifl\lnl''J:;~IIl'Vl~fI~£l£)flnJ,Jl 

~ 

~1£)~1\l\l1\Jl~U'Jln:lJ'Vl11'V1Ul~U Swansea 1\J Wale 

£l1fllfliJl'I'V; bU\J~'Vl(D\l 120 I'I\J bb1J\lnf'i~ 1\1 bfl~J,Jl(fJl:lJ\JU 1 'Vl~fI 

~ . , 
111l1:lJ'W'Vli:'lfin LU'WL1ii11 2 L~fI\J niil~VilciitlJl{1l1:lJUU1 llU\l1'Wl1, 
I'Il1J,J~IIl€h\J n11b'1iU\J 'Vl~fln1.U':;~W5~~\Jbbiil:;1&nfl~1i\J 

~ 

I'Il1J,J1l1\Jn11(i)fllJ1iI\J8\llliflulin~Ul1 \Jnll~£)1iIll'1Jm,Ji:'I b~1~\J 

\Jfln'l1nd\l1\Jl~UV;'V111'Wh\lL~U\JLL'V'l'VI6 New Mexico 1u 

Albuquerque nllU\ll\J111'l\JYilJ~1nl'lfl1'VlllYi~1(fJl:lJ\JU~\l11ii 

I'l:; LL'W 'U1Un1Tvhifl1il£)lJU1:; LIl'VIn11111l~11J,J'J'11i1\lnl11'luYi 
~ 

lJ~1nI'l81'VlllYim(fJl:lJ\JU~1 

1\Jnll b~ fI nlJ~11l1'l1(fJl:lJ\JU byj fI b1il~J,J flJ,J £)\l n1~~1 bU\Jl1 

'J:;liifl\ln\Jfll'Vl1.:lJlI1l1:lJ\JUi:'I\lYifll'1'J:;1iI"'VllUln1\J~8\l~\J 

~ 

:)1SC11SWCflL. :arinlSUf, 

dietitian (USA) h\l~tJ11.J10lL'Vl~151::i'U'Vl1 

:i3 
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VI~8 n'Wl(1l1ij'WdJ'Wril i18 bYl8\l bb(lj1'W-lll\l1U'j:;'4Tl'W b~8n 81V11'j~i1 

1\l11ij'WU('I\l b'li'W ~~\l1Jlru'l1WJW~8\lVl~8'lJl~ l'lJlJ'W n~'m 81V11'j
'lJ 

Yl:;b~ ;5qjYl'lJ1~-rr~~ ~1~1\l'1 ~n ~~liiii<i:;'li181'11~~8\lltii~\l~ 

@18\ln1'j 

• tTnl~mJ\lbb'W:;111\l11ij'WUU'j:;U1Ylm~hJ~n U6 bb~:; 

u12 <i:;'lhwl'Wvll\ll'W1'Wn1'j~~'j:;~U11l1~-llm\l1B'W1'Wb~8~ VI1n 

'j:;~U('Il'j~ld1'Wb~8111~\l<i:;~l11ril1~~1 n1'jb18'W1 bb~:;ril1~btl'W 
'lJ 'lJ 

bVl\l1btl'W~~ 'W8n<ilndl\l11iJ'WU6 bb~:;1\l11iJ'WU12 !J\l'lhml1, 
VlUlffi~8\l1'j\lb~81tlUril1JJ'41 bb(l]N('I\l818lJn<i:;1tiitul\l11ij'WU12 

1~bYl8\lW8 bi18\l<ilntJruVl1n1'j~~~~U1; ~~~\lb~mJ18~ln~'W
• 'lJ , 

'W8n<ilndm'jvll\l1'W'lJ8\lU 12 !J\lrln-rr~'lJl1\l~1bn~i1tJruVilhri 
'lJ • 

m:; bWl:;D'Wbi18\lJJ1<iln~h.ffmeJ'lJ1 W1~1 'j Vl181-E81~~m~ 

~~lb~~eJ Q:;tfW:jb~81'lJlrubb'W:;N~818 50 u~'W1u ril'jb('l~~ 
'iJ '" 'iJ , 

1\l11ij'WU12 Vl1eJU11[)rimVll'j~b~~JJU12 Vl1m~1JJ1\l11ij'W'jlJJ 

2.111~b'Yl~n btl'Wbb~jjl\l1~~lbU'W~eJn1Tt118eJn~b<i'W1ub~8\l, , 
b'lJ~('IJJeJ\l n1'j'lJll11jjl\l1bVl~nvll1'11('1JJ11j&'W 1eJi'h~111~\l n1'jb~8'W1 

, 'lJ 

f'l~~\l n1'jb~~JJjjl\l1bVl~n1'WN~'lJl~jjl\l1bVl~n<i:;'li18m:;ti!'W1'Wn1'j
'I 'iJ 'I , 

vll\l1'W'lJeJ\l('l~eJ\llln1h8 oJi\lbU'WU1blru~vllV1Ul~lLri'jl:;'I1V1~eJ1-E 

rIllJJi'l1111'Wtiil'W'W1JJjj'j'jJJ L~JJ'I1m~:; 1'Wm'j1-E~lWl11 bbf'l:;vll1'11 
'lJ 

~~eJ\lvll\ll'W~~'W 

• VI ~\l18 rieJ'WVlJJl11U'j:;~l L~eJ'WlJ n<i :;iiril1JJ L~ 8\l(l]eJm'j 

'lJl~jjl\l1 LVI~noJi\l'V111'11m:;Ylu(lj8m'jL~8'W-jbb~:;BeJ'Wbw~81tii 
, 'lJ 

'W8n<ilndn1'j~~1\lm8ii'j:;~U1i1\l1LVI~n~1<i:;L~81'iJ8\ltlU1'jriYl1\l, 
'j:;uuu'j:;~lYl1'W'lJ18 bbf'l:;mU\l~i1('1'lJmw~ltii L'Ii'Wtl'W. , 

• n1'j'lJll11jjllilbVl~n~lJJtlU~\ln:;~<i:;wu1tii1'WN('I\lm8 ..Y\ld 
'I 1.J'\I " 

Li18\l<iln~1'j81V11'j..Y\l~eJ\l'lJUl11WU1tii1'WmVl1'j'lJUl11 L~81tl'W L'Ii'W 

Ldmrlill mVl1'jYl:;Lf'l bbf'l:;J5ruYl'lJ~L('I~JJjjllilbVl~mLf'l:;~\ln:;~ n1'j. , 
L~1JJ~lJJtlUllilliJ'W'jlJJ<i:;'li181'111tiitu~\ln:;~lillJJ~~1\ln18 

@1eJ\ln1'j bb(l]l~ril'jL('I~~jjllilLVI~n1l1181~lai\l1'j1<i'j:;~U "Yl'jl'W'll, 
LW8{~'W" (transferrin) 1'WL~eJl11ri8'WLW'jl:;U1\lri'Wm<i<i:;iitJqjVll 

jjl\l1LV1~n~:;~JJ1'W~1\ln18~lmn'W1u (hemochromatosis) oJi\l LtI'W, 
1'jri'VI1\l~'Wjjn'j'jJJ~81<i<i::1~ltiitun1'jlU<iQ8, 

3. lflau LU'WeJ\l~U'j:;neJU~1~ru~wu1'WLdeJ'I1~L'lJ~~JJ8\l. , 
bbf'l:;~1'jLriii1'WL'lJf'l('l~eJ\l~oJieJl1 eJ:; L'lJYif'l1ri~'W oJi\lrilUri~ril1~'41, 
mVll'j~mri~'W('I\l 1tiibbri l'libbl11\l ~U &1~~\l L'W8&1 mmmnj~ 

'lJ 'lJ 

81V11'j~mri~'W1'Wu~JJ1ruL~nueJ81tiibbri lJ'W~~\l JJ:;biim'VIl'1 'lJ'W~ 

tJ\l1~mlYl 'WJJ ~JJ l118nn:;VI~1 bbf'l:;bblil\lnl1 

4. y.jOJm-jlii~fnj"'W. L1']'W('Il'jU'j:;neJu~wu 1'WL'lJf'l('l~eJ\loJi\l 

81<i'li18 L'lJ~('IJJ8\l'i11ri ~'WU'j:; ('11 'VI b~JJm'j~8('11'jm81 'W ('IJJ8\l 
~ . 

n1'j L~~JJ('Il'j'lJUl11il~\l81<i"lh8 LYl~ ~m~~l 

5. ~l'mOJu~OJOJniLLl11uYi (L"Ii'W 1\l11ij'W1l B bb~:;LUlill 

bbri1TVi'W) "Ii18unU8\lLdmd8~JJeJ\l<iln~1'j@11'WeJ'WJJf'lB~'j:; 
''lJ 

oJi\l'Vl1HiL'lJf'l('l~8\lL~8~ 'Vh1)iril1JJ~lL~8~ 'ii8JJf'lnl'jl~8 
'lJ 

44 81SCllSWtllUlanmsun 

bb'W:;11nl'jb~'j~llill~'W'lJ'jl~nUllill~'W8 eJl<i"li18UeJ\ln 

1'jriDf'lhLJJ8foJi\lLtI'W1'jri('lJJ8\lL~mJ'lJUl11V1t1\l 1'W'lJru:;~m'jL~1:' 

LYl8\l'lJUl11 L~81eJ~1\l1l118~1\lVli1\l1~"Ii18 m'ji'lnYl1'Wu'j:;'lJlrr~ 

WU11 nl'jtuu'j:;'VI1'W~nLLf'l:;~f'llii~ln'1 "Ii18U8\ltl'Wh 

Df'l1'lJ LJJ8{ltii 

..Y\ldL{j 8\l<il n~'h18\l1'Wm'jl~8WU11 N~U11M1eJ1V11'; 
'lJ 

~~bbeJUaeJ8n~bbl11'W~~\lril1JJ~lJJ1'jrl1'Wnl'j~l11<i:;~lilf'la 
'lJ 

~l'jbbeJ'WaeJeJn~bbl11'W~('I\l 
'lJ 

m'jl~U<iln~VI11'V1m~8~l11ilm'Wu'j:;L'VI1'188('1Llil'jL~ 

WU11 N~u~1[)rillilliJ'W,z;~\l~~f'ln1'j'VIl11('1eJUail'W('IJJ11j ~m~i' 
'lJ 'lJ 

bbf'l:;n1'j~h'W1ru~~('Il11, 
'WeJn<ilndn1'jl~8!J\lWU11 N~u~1[)rillillij'WB L8 U6 bbt'. 

'lJ 

U 12 mn~('Il11 ~ril1~<i'1bbf'l:;m'jL~8'W-j1'Wtiil'WWl1~i'll11'V1~1 
, 'lJ 

'Wl~jj'j'j~~~'W m'Vll'j~~llillij'WU1 u21'W8:;~'W ml111w~n bbl'l_ 

1\l11ij'W1l "Ii181)in1'jvllri:;bb'W'W'VIl11('1eJU~~'W 1'W'lJru:;~n1'ju~1n­

1U'j~'WLYl8\lW8"1i181)iril1JJ'41~~'W 

!J\lii~l'jWblnYLrii1~'W '1 1'WYl'lJ~~bl'VItLtI'W~l'jti!l'Wm,! ~ 0 

1l~'j:;"Ii18UeJ\ltl'W~JJeJ\lb~8~ b"li'W ('Il'j1eJYllloJi\l~tll11<ilm~~l118d"", 

n\l1r'i iJ1l:'l11 ml111f'l1u1lribb~:;~lWI'J~11'WeJ8~Wrn ~f'llii L'lh 

8J'W ~f'lliiu'j:;b[)'VILueJ{~ 'lJ1L'/j81 bU'Wti!'W, 
6.n":il11hhJiifl LU'W('Il'j~f'l:;f'l181'WblJ'W wu1'Wlli 

mLeJ8{('I~~ (brewer's yeast) m<i'li18ueJ\ltl'WeJ'W~~1l('l'j:;vll~ 
'lJ ''lJ 

~JJ8\l 

7. '1hiJulJiill 'Yl~OJ lm:IJn13 "Ii18UeJ\ltl'Wml~~1 L~eJ .. 

tTnl~8<iln National Institute of public Health and t ~ 

Environmental 1'WL'WLjjeJfbbf'l'Wtii' WU11ri'W~u~1[)riUf'll('1~lL~~_ 

L~ 8eJ18,~1 n~'W rill JJ~lf'l~ f'l\lUeJ 8nl1ri'W ~U11[)riJ llJ'WYl'lJJJ1 

L~mu18ULYi8U81'Vll'j'lJeJ\lri'Wv1m8, 69 D bbf'l:; 89 tJ 1'Wtiil 

ril1~~1'j:;Vll1\l 4 U ~f'lu'jlnDl1 eJ1V11'j~~n'jl11~1'Wbf'l1lriR. 

f'll11ril1~~lm'jrl1'Wn1'ji'll11 'lJru:;~ml111mJJm3 1UUf'l1"1i181 

ril1~~lm'jC1m'j~lil~~'W bb~8~1\l1 'jiilill~'ii8JJ~m'ji~fJ(;hU~ 
'lJ 

!J\lri\l(iieJ\l~111{111JJ tl'W~81u oJi\l'j:;Vll1\ld~\l~~~ ('I~~8<i"ln', 
m'ju~1[)riLdmLl11\l1~Ln'Wfful111'11f'l:; 3 ~b1'lfvJ (-270 nt. 

1l118~eJ\l LtJ'WbdeJffliln~~lillJ'W 8nLl'WlJ'WUf'll bbf'l:;u~1[)riUfi 

L~~~'W bb(lj1~rIl'j'VIeJl11JllJ'W'Vh~ LW'jl:;m'jYleJl11<i:;vll1)i~qjLfL 

1mJJn13 JJlnnl11En1'ju'j\lbbUU~'W, 
8. "11lJ1rililnl11 ~('Il'j 1111 Luu1'VItii' LtJ'WeJ\l~U'j:; neJuVI~, 

~'iieJ~f'lm'jl~8'lJeJ\l 1'1.'WW,Ahzar bbf'l:;riru:; WU11 'lJu1rimi 
'lJ , 

('I1JJ1'jrl"li18~l11ril1~1\l1n tl\llf'l 'li18ri f'l1 Uril1JJ Lri18l11 bba, 

L~~('IJJ11j <ilnn1'ji'lnYl1~81 'WtTni'lnYl bbW'VI!J~ril~\lLri~\l Lri1U1 

tlUn1'jLlil~8~~l('1eJU 1~Un1'j1)i~~'lJu1ri('ltl~ ('41'Wl'W 56 Y'1'j". 
LU~8UL'Vi8UtlU'lJU'Vlf'lDn (~l'Wl'W 52 ri'W) LL~:; Lri~D\l~~rJ11, 
~LL'W'W ('41'W1'W 56 ri'W) Yln'1 dh LU'Wblf'll 2 ffUl111'11 <ilm!:.. 
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- -!J ~~aJJ~\ll~~i'lQilUfll1JJ'V"1'l11\1 riaubbi'l:::'I4~\I~U~~, 
• .,::, ~mJ11n!J-.h Ell~1~JYfl'l~~J-J'l1l..l1ri~rl~iiu'l:::~'VI1jm~ 1u 

~:;;~m\lbvlJ-Jl1u 1~tJ~lJ-Jl'lfl'vhfl:::bbUUnl1'V1~~alJlQi~n11 

il~~JJ iiEll nl'lb'l4\iam~11m:::'I411\l nl'l'Yil\lluiJatJi'l\l b~a 

- ~J-J~~JJ'lIu1ri'l4i'lan, , 
'~ssumSUSTnf1IWOc1DIE1sumsrilDluUODE1UOD 

:.mm'l4l1El"Vlnnl1lJ11!lflEll'l41'l~J-JEl\lbb~1 Wb~81'l11ruQilU 

~ ~ 

"iLLfl::: ~JJfl\ltr\l UU:::'l111Bvi"V:::'lil U1'I1~lJEl\lvll\llu~mj 

~ 

i"mJ'l:::'VI1UEll'l411bUW1 iii1 n11<Sltl~al'l411Ui'l:::nu 

:::vl11'11~lJEl\l'lJl~biiElb~~\l1unl'Jvll\llU b~11:::~JJEl\l 

'!Nnl1Jl\l11fl ni'l1flliHY1a1"1idJu~v ~\l\llumh\l~:Jl b~JJa 

~ 

.11J1mVl1\11b:n\l"1iau b'liu bJJ~~w'/1hj-n~[;l -ii1'1"1iaJJiia 

ii"V:::b1'JUEll'l4l'l~~'lJa\l~JJa\lUfl:::~n~1'l:::~lJJ1(l)lfl1u 

•• ~j\lVlEll'l411b"1il flU~lJ11!lflEll'l41'lb"1il"V:::~~lQi b~,n11 

.. \i!alJlQi'l1~ b~l11u Ell'lJ-Jrun~n11flU~\l~Ell'l41'lb'lh 

--""'-'-:rY1'l1~tJtr\l~lJ11 flU~lJ11!lflEll'l41'lb'lh"V:::'lJl~ 1'l\l b~UU 

,1tnJatJwh bbi'l:::'lJnmh\lb~J-J0iatJ'l ~l1w~mJ~1!lfl 
_-iJijflrum~ hhl"V:::biJunl1'V1~~alJ'Vll\lflrul'lAl~l'l{, 
,,1-JA~~~l\l~1'lA 1'l11ml~ b~11 Unl'l bb nl'lJu OJ '14 1 

~--ll'~J'V"l bbfl:::fll1J-Jbb.Jmh1unl1vll\llU 1fl'l~l'ln'l 

• ~1'l41'lb"1il~lJutlJbU~tJUb~tJ1mJtr\l1.J~lmnubbI'i 

• ~anEll'l4111'lJJYU~1~iiflru.nl~ flui'l'lU1'l4n.i~11Ell'l4l'l, ~ 

_ .un~lJJ1'l4'UnUi'l:::'Yi11'I1bn~1101\11h bbtiiv\11Ulun11tTu 

_"':','lJJYu~\lyh1'11~JJa\lA~"1ili'l\lu1:::~'VI1jm~'lJa\l~i'l\llU 

~ 

fit'! (1.J) ~lJviJYnflnJJa\l-iilJJ 1Unl1i'l~Ellnl'l~1'lJa\l 

" 
-~- i'ii.Hll'l411b"1ilviiil'lJJYu~1 unl~u"VlnJJ'I411'V1Ul~U 

~ \\.lLJ'l:::b'VIAel\lnn~~lJ11 al'l411b"1ill'lJJYu~\I"V:::vl11'11 

--~mrIJla'au~ll.J~~~u ui'l:::1.J1a\lb ~Jf\l~\lbbU:::111'11 

_.'~~1),j~t'I[;l ~a u1:::b!l'VI-lfb~tJfl~~J-JuJ-J'lJ1~1'lJJYu'I4~a 

-:;:.) ('lfl1ii1 'IJi!~ bbi'l:::Jl~i'llii 1 bbnlb~n bllbuuflul'V1u 

_'.11'1 'lJa\ll'V1tJ ~a -iill1~~ 1/2-1 Nn UJ-Jrt'b'14~a\l 

- ulid) Jl~J-J 1 bbnlb~n bbi'l::JJ::i'l::na 1 b~m nbiJu 

- ~fu}ru.nl~~ 

t~u\l~ii1'lJJYu~\I'I4~aJlmi'l~ \I'Yi11'I1~l\lUau~::: ~JJ 

~ ~ 

-i)..}1lJLL~U unl~tJ"VlnJ-J'I411'VltJl~tJ Harvard 1u 

_~2. Massachusetts 'lltJ\llU1111Ell'l411ni'l 1\1luviii 

~" It'1UbQ~1:::a~l\ld\lal'l41'l~iiJll'l1i'lmn~:::i'l~ 

~ 

~L'lJJa\l bbi'l::'Yi11'11~J-J11jiil~i'l\l u::tTulnnl'lnuMEl 

~ -.:...._~.:.:-.;'t\",unmn bbi'l:::iilu'llliub~niJaU iinOjw'/11.J-n~[;l 

:::'lhu1'11~JJa\l~U~l(1)i'la~bli'l1 Nt\lbbu::'l111'11nu 
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bb'llU~1'l11ri\ll\1 'lJUJ-JU\l1~~l'V1 ~lJ-JtllJ~~~bbi'l:::Jl~~t'l1'lJJYU~l 

bbiil:::Jl ~i'llii11JJ~\I ~i'llii~~ i'ilal'l41'lflU1'V1 Ual"V"V::: b~El n 

fhm~tJl'l.ia\llri 1fMuiJatJ'l ~nmn'l bb'VIUbb'llU~l'l1bbi'l:::~~t'I 

'I4~a"V:::b~ant'h1ub~u'VI:::bi'lbb'VIUbb'llU~1'l1n1Qi, 
,~ .. 

• b~tJ\lal'l41'liil~'l11'l4UnmJ-Jn'l:::bb~i!tJJ-J al'l41'li'lt'l'l11'l4Un 

Vi1lJ01'JlJ'I4lJ uan"Vln"V:::llJ'l11tJ1'11i'l~Jl'l4un 1Qibb~1!J\lEll"V'Yi11 'I1ii1t'1 
~ 

fll1J-JQfn~ 1Q; nl11~tJ"Vln~fIl1JU1~UEll'l4l'l (Institute of Food 

Research) 1u el\l nn~ ~lJ 11'l4b1!\I~11iEll'l41'iiI~Jl'l4Un(l)lJJ 

m:::bWUUJJ blii11~vll\llu~&ia\l11ifll1JJA~ "V:::A~1ili'l\l 1"1iblii11 

ulu1unl'l1&i(l)alJ bbiil::iiuOj'l411unl'l<S1~dJu~1~lJiulJIau 

b~a bViUlJ tllJ'I4b1!\lvil.J1Qi i'l~Jl'l4Un u:::tTUnl' i'l~J1'I'IUnvil.J 

f1nQia\l UEln~ln~::vl11 'I1('l~Jl'l4Un 1.J1Qi(l)lmlJl'l4mtJbb~1!J\I 

" 
i'l~~~UOjOjlbbfl:::0111JJ<SliinQilu 

• 'I4~m~tJ\lnlbbvJ'I4~mfl~a\l~JJviii011bvJiiu~\I 011bvJiiu1u 
~ 

nlbb~~~lm'lflaa nn'VItn1::: &iU'l:::lJlJU'l::: ~1'VI1 'I1~u~11QillJAu1'Vi, 
'I-1~\ln11~J-J 'l41n~J-Jm nn"V::ii~i'l b[;lm.Qa\l"Vln011 bvJiiu"V:::El~ 

~ 

'(U'l:::lJlJU1U 4-15 -511J-J\I vl11'I1\1110il\llQ11ub1fllnfll\l~U bbi'l::: 

tr\lEll"V1lJnlUnl1vll\llU'lJa\l~l'l1"V lQ11ulu~\ll1u 'Yi11M~n~JJEl\l, ~ 

~El UEln"Vln'i1~\lnlbbvJbbi'l::'lIltr\lii~11bb'VIUUU ~\l'llJ01Unl'l 

'Yil\llU'lJEl\l~1'lal'l41'l~ii0111J-J<Slbuutiianl'l'Yil\llU'lJa\l~JJEl\l b'liU 

jjll'lb'l4~n~\lbvlJ-J~~\l~JJa\l ~1'lbb'Vlui!Ufl~nl1~~1JJJjjll'lb'l4~n1Qi, ~ ~ 

fi\l 75% i'il~J-Jbfl~a\l~JJ~iifllbvJiiU011'l<Sltlt'lllJbnulUfl:::2-3 
, ~ 

bbnl bbi'l:::~J-J'l:::'I411\liiaal'l411 

• tmnJl'l4Un~11'11b'l4J-Jl::~JJ Jl'l4Un~1"V:::ii0l11JJ 

ff}J~u5nlJl'mJJ~11u~'I4b1!\l nl'll~mtJubli'll 18 tJ 1U'I4cV\l1fll 

~lb~udiEllJ 400 flu1U'l11\lEllUlU 70 tJ Ui'l::: 80 tJ -iiaJJi'l~lJ11, ~ 

w~iil 'lJJYu1U~l\l nlumnii bbul1iJJJ~"V:::ii0111JJ'V"1bbfl:::0111JJ 
~ 

~lJJ1'lfl1un11A~('l~i'l\l 

uan~ln'i1nl1~bb('lJl'l4Unlllltr\l'l11tJlJa\ltlUblJl'l411U 'I4~a 

~ 

i'ilbUUblJl'l411Un~a\l011lJflJJ1'11~ nl'll~tJ"Vln Chicago's Rush, . . 
University Medical Center biiElb~l'l {1 

~ 

~lJ11 LlJl'l411UbWJ-J 

0111J-J b~tJ\I hl'1elfl1'IJbJ-Ja{ blJl'l411Uvi011lJ~JJ llJ~"V:::vllflltJnl'l 

vll\llU'lJ El\l ~J-J a\l bbi'l:: n11ii ~1\11~01 bblJlJ a' au '1 'I4~a~i!~ 1\11~01 

(mini-stroke) 'l4i'lltJfl%\I~\I~lJ1Qiuau1uwbUUblJl'l41 lUEll "V bUU 
~ 

~lb'l4l'l'l4t1\1, 
• ~ bbiil~'lJm~\11hQa bUUnl1~bbi'l~'lJ!ll~~JJa\llu1Ullll 

~ ~ ~, 
It'1tJnl,m1J~J-J1'l11J-Jv1Uh'i1l'l bbi'l:::'l::v1lJ 01 a bi'l~b 'Vla'lai'l1Ub~at'l 

'l:::'I411\l'l11\1ElltJ, 40 tJ bbi'l::: 50 tJ bbi'l::1::v1lJ1~lJJ-lfml'liiu 

1Ub~El~ "V:::'liltJi'l~mlJJ b~u\leliil1 'IJbJ-Ja'h~aaltJJJlnl1u 'l:::v1lJ, 
1~lJJ-lf~bl'lDU1Ub~at'liil'\l~:::i'lt'lI'l11JJ<S1 nl'lb~UU1 bvlJJ0111JJb~U\I 

~ " 
1101\11h '141 m:::v1lJ01 Elbiil m'VI a'la i'l1Ub~a~~\I"V:::'Yi11'11'1-1i'la~L~a~ 

~ 

bb~\la~~U vl11'11b~a~ 1ub~u\I~JJa\luaui'l\l ui'l::bvlm:::v1lJblJ(I)l­, 
aiii'lau~ (beta-amyloid) ~\lbUUlU'llliuVivl11'11bn~~~fl~\I 
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\ tJi EJU \('l ij fl'W lln::: n1''W1'W'VILHl ~ L~ fl ~1'W ~'W ~ ij el"h L:lH11 

nTifim~n1'WtJ'i:::'lnm'Wu11 i:i~'Wfln"nn"l:::ij~m,,('lL'Vlfl'ifl,,('l\l 
~	 ~ 

LL~l £J\lij~11:IJv1'W 1,,'i1l1llll1u'W('l\lllhEJ LL,,:::ij~11:IJ L~tJ\lm'i d)~el" 
~ 

hL:lJfl1M:ff'W 2 L'r'h1'W'lil\lflltJ, 60 iJ u,,::: 70 iJ 
~ 

• 'i:::l\lm'i1'iitJl1~mL'W'Vl6hJ1ciiff\l L'W'il:::tJlUl\l"lfll~fll"lij 

~,,-iil\lL~tJ\l L'li'W tinl~tJ"Iln The Queen's Medical Center 

1'W!lfl'W1'W"" 'WU11 tJliui1('l('lll:::ij~",,~ l'Wlllm1itJ:IJ1'W~1\lmtJ 
~~ 

LL,,:::'VIln1'utJ'i:::'r'll'Wl'Wlll('l L1itJ:IJ"Ilnfll'VI1'i1:IJ L~tJ\l'Wfl "I::: LWl-J 

~11l-JL~tJ\l~11('l1l/l~~ ~\l~lel'W1Il'iltJ~fl~11:IJ~11cii 

• 'VI ~ n L~ EJ \l L~ ~ fl \l ~ l-J LL fl " n fl !l fl ~ LL " ::: ~ ~ n fl 'W ~ l-J 

m'i~:lJl-Jln Lii\J~l'ifll"l L~l-J~11:IJv1\J 1,,'i1l/l LL,,:::~11l-J L~tJ\l nl'i LflVl 

('l111l~~1cii 

• flflnnol~\lnl EJLL":::~lii"lm'i:IJ~U~11:IJ~l.J'lJfl\l ('l:IJfl\l 

m'iflflnrh~\lmtJLL,,:::~n('ll-Jfl\lL('ll-Jfl'T "I:::'liltJ1Vf('ll-Jfl\lL~fll-J'iil"\l 

nl'iflflnrh~\lmtJ"I:::L~:lJnl'i1'V1mltJ\J'lIfl\lL~flVl1tJL~tJ\l('l:IJfl\l LL,,::: 

"~!lfl-n:IJ'Wml:IJL~1tJVI ~fl ~fl{~"lffl" ~\l~l"lm"lf,,('l:IJfl\lLL"::: 

nl'iflflnrh~\l nltJ£J\l'liltJ"VI~fl L,,('l L'Vlfl'ifl,,'il:IJ LL,,::: L~:IJ Lfl"lf~ LLfl" 

~m"m'Vlfl'ifl"ciiltJ 

a~L.J 

1\JU~":::1\J~1\lnlEJtlifl\lm'i('l1'ifll'VI1'i~1\l1 mh\l~'iU~7_ 

Lvifl1Vf~1\lnlmL~\l U'i\lLL,,:::ij('l'llIll'W~ o}j\l('l:IJfl\lU,,:::'i:::uutJ'i:::('l, 
nL'li'WL~tJln'W~tlifl\lm'i('l1'ifll'Vll'iLU'Wl::::lJ1Ul'i\l nl'i1'UtJ'i:::'VlT­, 
fll'VI1'i1Vf~'iu'Vln'VI:lJd(;1'l1:IJLL,,::: ~'iU('l'l'W"I:::'lil tJ1Vf('l:IJfl\l1cii'L , ~ 

('l1'ifll'VI1'i~ L('l~l-Jnl'i~l\ll\J'lIfl\l ('ll-J fl\l1cii L~l-Jl'i"n wn'W 1V1 tJtJn ~ 

fll'VI1'i~ ('ll-JVI,,,"I:::1Vf'W~\l\ll\J LLn ('ll-J fl\lfl ~l\l L~tJ\l'Wfl LL,,:::'lil_ 

('l'\l L('l~l-Jnl'iL 1tJ\J~LL,,:::mll-J<l11 Vfnu L'il LL":::fll'VI1'i~j'j~,,\ii_ 
~ 

('ll-J fl\llV1 tJ l/l'i\l1 \J nl'iU fl\l n\J~11:IJ<ll L~ fl:IJ ~\l ~11l-J<ll L~f);' 

-illZl'illfll"l LiiVl~\J1cii~1'lllVi('l1'if)l'VI1'iLL,,:::('l1l-J1'imLt'11'lI1cii(ii!~ 

fll'VI1'i~('ll-Jfl\ltlifl\lnl'i 1ciiLLn ~111u1!lLVI'il/l"lfllV1~j'jnlnt 

f)l'l11'i 1tJ'i~\J 1'l1:IJ\J1:IJ~l-Jllll i51l/lL'Vl~n Jl:IJ\JtJ"l ('ll'iLLflU·, 
c. ~.Q.""'.<:>I :t 

flfln"lfLLVI\J'Vl 1l/l1l-J\JU '1,,'1 \Jfln"lln\J\J~ru~1'iVlLL,,('l'll1ll'W1i11;", ~, 

'VI~n~LL\J:::\ll1tJfl~1\lC1ntlifl\l('l~lL('l:IJfl 'W~fl:IJ1 nU'VI~m~tJ\liJ"I'1L 
~ 

~"I:::~1~ltJ('l:IJfl\l~lu~n\J1tJLvifl'liltJ"lf:::"flnll:::L~fl:IJ'lIfl\l('ll-J~, 
~ 

'iifl('l'1~rumhiiVlLfll~11l-J~~n11 "('lUltJ~" dj\JL~~fl\llilVl~t 
~ ~ 

('l'lJIll'W'lIfl\l('ll-Jfl\l L'W'il:::~11:IJL~flmfl\l('l:IJfl\lfll"lLiiVlrifl'Wi1ru'VI1',	 . 
LiiVlnU~l\lnltJ LLiil::: nfl'W~"I::: 1'Vl'M11 ,"flltJ:lJln'VIimu'W L'W'il~ 

n'i'i:IJW\J;5" iilfl\ll-Jfl\lVlfll'VI1'i~u~ln~'Vlnl'WL~tJrifl\J LL~lfll"l"l~,	 ,~ 

1cii~1l/lflU,h'VI-rulillLfl\l 
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