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.$/01/2( )&/2,3)2( 4.56( 7)( 228( &',387)&'2( ++8932878:( ;+8( '2%( <,278( 28( ,$::28*2,:=( 972(

)+*28( '2%( &28%,++/( >28$?)%2/)2/( 4@A56( ;3,*28B( .5( 3128<++,%( >7&'( ;33,8+*2/7CD( 933,(

82$,3/3:7)&'2()-*1%3*28(4$7%;+/);2,)&'7C8)2/286(78(C38:(;3/?+))2828(28(%,2E(38:2;22,( (31(

 FFF(12,)3828(78(G292,/+89B(.5(7)(228(78:,7C12892(>72D%2(28('22E(228(>22,(38;33,)12/<++,(

;2,/331B( H7C( 92(*22)%2(.5( 1+0I8%28( ;2,/331%( 92( >72D%2( 78( 228( %2,$:;+/J'2,)%2/( 1+%,338(

4,2/+1)78:J,2*7K8:(.56=(?++,<7C($7%;+/);2,)&'7C8)2/28()138%++8(?22,(;2,9?7C828B(L+%2,(78(

het ziekteverloop treedt er geen spontaan herstel meer op en verloopt de ziekte progressief. 

M8( 97%( )%+97$*( ;+8( 92( >72D%2( )%+12/28( 92( $7%;+/);2,)&'7C8)2/28( >7&'( 31( 28( >+/( 92( 1+0I8%(

$7%27892/7CD(;++D(78(228(,3/)%32/(<2/+8928(4)2&$89+7,(1,3:,2))72;2(.56B(N28(D/278(922/(;+8(92(

1+0I8%28=(;33,8+*2/7CD(*+8828=(3892,;789%(97%(>72D%2;2,/331(2&'%2,(+/(;+8+O(92(<2:78O+)2(

41,7*+7,(1,3:,2))72;2(.56B(P7C928)(92(,2/+1)78:J,2*7K8:(O+)2(;+8(92(>72D%2(;78928(2,(78('2%(

:2'2/2(@A5(38%)%2D78:28(1/++%)(?++,<7C(92(7)3/+02/++:(;+8(>28$?&2//28=(*-2/782(:28++*9=(

?3,9%(+O:2<,3D28(933,(&2//28(;+8('2%(27:28(7**$$8)-)%22*B(#2>2(38)%2D78:):2<72928=(92(

/+2)72)=(?3,928(:2D28*2,D%(933,(228()/2&'%(O$8&0382,2892(</329J'2,)28(<+,,7Q,2(4HRH6B(

#2(HRH( >3,:%(83,*++/( :2)1,3D28(;33,('2%(+O)&'2,*28(;+8(92('2,)2828( %2:28( &2//28(28(

)%3S28( 78(92(</329&7,&$/+02(972( )&'+92/7CD( >7C8(;33,('2%(@A5B(#2(;2,+892,92(HRH( O$8&02(

'22E(%3%(:2;3/:(9+%(2,(228(:,3%2(%32)%,33*(;+8(?7T2(</329&2//28(78('2%(@A5(*3:2/7CD(7)B(#2>2(

?7T2(</329&2//28(;+//28('72,31('2%(@A5(++8(?+%(/279%(%3%(92(+U,++D(;+8(*-2/782(28()&'+92(

++8(92(>28$?&2//28B(G+(;2,/331(;+8(0C9(;2,9?7C8%(92(38%)%2D78:(28(</7CE(2,(/7T2D28?22O)2/(

3;2,(4)&/2,3)26B(#2(,3/(;+8(92(</329J'2,)28(<+,,7Q,2(78('2%(>72D%21,3&2)(;+8(.5(7)(<2/+8:,7CD(

3*9+%('2%(92( %32:+8:)133,%( 7)( ;33,('2%( 7**$$8)-)%22*( %3%(92('2,)2828B(V+8822,(?2(

<2%2,(<2:,7C128(?++,3*(92(HRH(78(.5(872%(/+8:2,(O$8&03822,%(>3+/)(78(228(:2>389(<,278=(

en hoe we dit proces kunnen beïnvloeden, zijn we een stap dichterbij het controleren van 

'2%(>72D%2;2,/331(78(.5B(#7%(7)(<2/+8:,7CD(3*(78(228(;,32:()%+97$*(;+8(.5(92()&'+92(>3;22/(

mogelijk te kunnen beperken. 

M8(92>2(G292,/+89)2()+*28;+K8:(?3,9%(228(78%,39$&02(:2:2;28(;+8('2%(;2/9(?++,<78828(

97%( 1,32O)&',7E( %3%( )%+89( 7)( :2D3*28( 28( ?3,928( 92( <2/+8:,7CD)%2( <2;78978:28( ;+8( '2%(

1,32O)&',7E(<2)1,3D28B(W2,;3/:28)(?3,9%(78('2%(D3,%(<2)1,3D28(?2/D2(&38&/$)72)(:2%,3DD28(

D$8828(?3,928(31(<+)7)(;+8(97%(1,32O)&',7EB

<!'+$,!*-.!/0!)'+%//12/!7

#2( HRH( ;3,*%( 92( :,28)( %$))28( 92( </329&7,&$/+02( 28( 92( '2,)2828( 28( ?3,9%( :2;3,*9(

933,( :2)12&7+/7)22,92( 2893%'22/&2//28B( #2>2( &2//28( ;3,*28( )+*28( 92( )%,$&%$$,(?++,$7%(

92(<78828D+8%( ;+8(92(</329;+%28( 7)(31:2<3$?9=( ( 28( >7C8(9$)( &3808$( 78( &38%+&%(*2%(92(

</329)%,33*B((#7%(:2/9%(;33,(+//2(</329;+%28(78('2%(/7&'++*(*++,(92(2893%'22/&2//28(;+8(92(

</329;+%28(78(92('2,)2828(>7C8(<7C>3892,B(#2(3<)2,;+02(9+%(2,(228()2/2&02;2(<+,,7Q,2(<2)%++%(

%$))28('2%(@A5(28(92(</329(&7,&$/+02( 7)(+/(*22,(9+8('3892,9( C++,(3$9B(#2>2(38%92DD78:(

?2,9(:29++8(933,9+%(:2X8C2&%22,92(D/2$,)%3S28( 78(*$7>28(933,('2%('2/2( /7&'++*(?+,28(

%2,$:(%2(;78928=(<2'+/;2(78(92('2,)2828B(W7&2(;2,)+(D38928(D/2$,)%3S28(972(78(92('2,)2828(

?2,928(78:2)13%28(872%(2,:28)(+892,)(78('2%(/7&'++*(?3,928(%2,$::2;38928B(5789)(933,(

elektronenmicroscopie duidelijk werd dat niet de hersencellen, maar de endotheelcellen 

92>2(<+,,7Q,2(;3,*28=( 7)('2%(3892,>32D(>7&'(:++8(,7&'%28(31('2%('2,)282893%'22/(28(92(
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M8(97%(Z:$$,(>728(?2(92('2,)282893%'22/&2//28(4E6(972()+*28('2%(</329;+%(;3,*28(4B6B(#2(2893%'22/&2//28(>7C8(

)%2,D(*2%(2/D++,(;2,<38928(933,(0:'%(C$8&038(27?7T28(28(<2)&'7DD28(3;2,(%,+8)13,%27?7T28(;33,(92(318+*2(;+8(

;32978:))%3S28(28('2%($7%)&'27928(;+8()&'+92/7CD()%3S28B([+8(92(@A5(D+8%(;+8('2%('2,)282893%'22/(;78928(?2(92(

+)%,3&-%28(4A6(972(*2%('$8(2789;32%28(&38%+&%(*+D28(*2%('2%('2,)282893%'22/(28(33D(*2%(+892,2(+)%,3&-%28(78(

&38%+&%()%++8B(\2&'%)<3;28(7)(92(*7&,3)&317)&'2(318+*2(%2(>728(972(31(92(D+E(;+8(97%(1,32O)&',7E()%++%B(V2(>728(

'72,(92(+)%,3&-%28(4,3396(972(*2%('$8(2789;32%28(&38%+&%(*+D28(*2%(228(</329;+%(4:,3286(;+8(228(,+%B

78%2,+&02(;+8(92>2(&2//28(*2%(92(&2//28(;+8('2%(@A5B(R2,)282893%'22/&2//28(3892,)&'27928(

zich van endotheelcellen in de rest van het lichaam doordat ze minder doorlaatbaar zijn. 

#7%(D3*%(3892,(+892,2(933,(92(++8?2>7:'279(;+8(>3:28++*92(0:'%(C$8&038(4P]6(27?7T28(

972(228()33,%(,7%))/$708:(%$))28(2893%'22/&2//28(;3,*28(28(>3(>3,:28(;33,(228()%,$&%$,2/2(

+O)&'2,*78:(;+8(92('2,)2828(%2:28(&2//28(28(*3/2&$/28(78('2%(</329B(R2,)282893%'22/&2//28(

<2)&'7DD28(9++,8++)%(3;2,(228(<,229()&+/+(++8(%,+8)13,%27?7T28(972(872%(+//228(>3,:28(;33,(

92( )2/2&02;2(318+*2(;+8(<2/+8:,7CD2( ;32978:))%3S28($7%( '2%( </329=(*++,(33D( +//2( ;33,(

'2%(@A5()&'+92/7CD2()%3S28(%2,$:(92(</329<++8(78(D$8828(13*128B(W33,(228()&'2*+0)&'2(

?22,:+;2( ;+8( 92( HRH=( >72( Z:$$, B( [//2( )12&7Z2D2( 27:28)&'+1128( ;+8( 92( HRH( >3,:28(

:2>+*28/7CD(;33,('2%(78()%+89('3$928(;+8(228(310*++/(*7/72$(78('2%(@A5=(92(>3:28++*92(

'3*23)%+)2B(#2>2('3*23)%+)2(7)(&,$&7++/(;33,('2%(83,*++/(O$8&0382,28(;+8(92(>28$?&2//28(

in ons brein. 

^892,(78;/329(;+8(92(;2,)&'7//2892(38)%2D78:)1,3&2))28(972(1/++%)(;78928(78(.5(/+2)72)(/7C9%(

92(HRH()&'+92(28(9,+:28(92(2893%'22/&2//28(<7C(++8('2%(;2,2,:2,28(;+8(92(38%)%2D78:B(A3(7)(

92(HRH(*7892,(:329(78()%++%(3*(/2DD+:2(;+8()&'+92/7CD2(</329&3*13828%28(%2(;33,D3*28(

28(7)(92(++8?2>7:'279(28(O$8&02(;+8(%,+8)13,%27?7T28(;2,*7892,9B(#++,8++)%(<,28:28(92(

endotheelcellen adhesiemoleculen zoals VCAM en ICAM aan op hun celwand, waardoor 

cellen van het immuunsysteem zich vast kunnen grijpen aan de bloedvatwand, en zo 

*+DD2/7CD2,('2%(@A5(<78828D3*28B(̂ 3D()&'27928(92(2893%'22/&2//28(>2/O(38%)%2D78:))7:8+/28(

$7%(972(D$8828(?3,928(31:217D%(933,(8+<$,7:2('2,)28&2//28B(#2(7**$$8&2//28(>2/O(>3,:28(

933,( *7992/( ;+8( 3892,( +892,2( >$$,)%3O,+97&+/28( 28( +892,2( %3_7)&'2( )%3S28( ;33,( '2%(

312828(;+8(92(HRHB([+8:2>728('2%( ;2,/72)( ;+8(HRH( O$8&02(+/( 78( 228(;,32:( )%+97$*(;+8(
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laesie ontwikkeling optreedt, zal dit leiden tot een verlies van homeostase waardoor een 

%3_7)&'(*7/72$(38%)%++%(;33,(92(&2//28(;+8('2%(@A5B(#7%(/279%(;2,;3/:28)(%3%(228(;2,2,:2,78:(

van de ontsteking. 

B)6A155!$1)"'(%)'*!'+$,!*-.!/0!)'+%//12/!7'

V++,3*( '2,)282893%'22/&2//28( ;2,)&'7//28( ;+8( 2893%'22/&2//28( 2/92,)( 78( '2%( /7&'++*(

7)(83:(872%(:2'22/(9$792/7CDB(V2/( 7)(+/( )789)(:2,$7*2(0C9(<2D289(9+%(92(3*:2;78:(?++,78(

92>2('2,)282893%'22/&2//28(>7&'(<2;78928=('2%(@A5=(228(&,$&7+/2(,3/()122/%(<7C('2%(;3,*28(

28( 3892,'3$928( ;+8( 92( HRHB( N28( D/+))72D( 2_12,7*28%( 9+%( 97%( &38&21%( /72%( >728(?+)( '2%(

%,+8)1/+8%2,28( ;+8( 872%J@A5(?22O)2/( 78( '2%( 2*<,-38+/2( <,278B( #2( </329;+%28( 972( ;+8$7%(

'2%( %,+8)1/+8%++%( '2%( 38%?7DD2/2892( <,278( 78:,327928( /72%28( 27:28)&'+1128( ;+8( 92( HRH(

zien. Andersom lieten deze experimenten ook zien dat wanneer hersenweefsel werd 

:2%,+8)1/+8%22,9(8++,(92('$79=(92(;+%28(972(;+8$7%('2%( %,+8)1/+8%++%(:,327928('$8(HRHJ

27:28)&'+1128(;2,/3,28B(#7%(:22E(++8(9+%('2,)282893%'22/&2//28(<21++/92()7:8+/28(;+8$7%(

'2%(@A5(8397:('2<<28(3*(92(HRH(%2(D$8828(;3,*28B

N28(++8%+/(;+8(972()7:8+/28($7%(92(3*:2;78:(>7C8(,2&28%2/7CD(<2)&',2;28(28(>7C8(+a3*)0:(;+8(

;33,/312,&2//28(78('2%(2*<,-38+/2(@A5B(#2>2(&2//28(>$//28(>7&'($7%27892/7CD(38%?7DD2/28(%3%(

astrocyten, de stervormige steuncellen van de hersenen, en neuronen, de zenuwcellen die 

78O3,*+023;2,9,+&'%(*3:2/7CD(*+D28B(#2(;33,/312,&2//28(;+8(+)%,3&-%28=(,+97+/2(:/7+&2//28=(

zijn ook belangrijk voor de signalen aan neuronale voorlopercellen om neuronen te worden. 

Nb8(;+8(972()7:8+/28(7)('2%(*3/2&$$/(,2083/>$$,=(+a3*)0:(;+8(;7%+*782([B([+8:2>728(92(

vasculaire en neuronale ontwikkeling bepaalde signalen delen, hebben wij gekeken naar het 

2S2&%(;+8(,2083/>$$,(31(92(38%?7DD2/78:(;+8(92(HRHB(V2('2<<28(:2;38928(9+%(,2083/>$$,=(

9+%( ?3,9%( :21,39$&22,9( 933,( ,+97+/2( :/7+&2//28=( 92( HRH( ;2,)%2,D%B( A3( >3,:%( ,2083/>$$,(

872%( +//228( ;33,( 228(<2%2,2( O-)72D2(<+,,7Q,2(933,('2%( <2X8;/32928( ;+8( P]J27?7T28=(*++,(

'22E( '2%( 33D( 78;/329( 31( 92( ++8?2>7:'279( ;+8( <2/+8:,7CD2( %,+8)13,%27?7T28B( W2,92,2(

2_12,7*28%28( /22,928(38)(9+%(228(<21++/92(,2083/>$$,(,2&21%3,=(\[\c=(92(<2/+8:,7CD)%2(

,2&21%3,( /7CD%( %2(>7C8(;33,('2%(;2,?2,D28(;+8('2%( ,2083/>$$,()7:8++/B(V2('2<<28(9++,3*(

:2D2D28( 8++,( 92( ++8?2>7:'279( ;+8( 92>2( ,2&21%3,( 0C928)( '$*+82( '2,)2838%?7DD2/78:(

*2%(<2'$/1(;+8(7**$83'7)%3&'2*72B(V2('2<<28(/+%28(>728(9+%(92>2(,2&21%3,(0C928)(228(

<21++/92(38%?7DD2/78:)12,7392(++8?2>7:(7)(78(92(2893%'22/&2//28(;+8('2%(@A5=(?+%(++8:22E(

9+%(92>2(&2//28(31(9+%(*3*28%(38%;+8D2/7CD(>7C8(;33,(,2083/>$$,B(#33,('2%(78+&0;2,28(;+8(

92(,2083/>$$,,2&21%3,28(0C928)(92(2*<,-38+/2(38%?7DD2/78:(;+8(*$7>28(D38928(?2(>728(

9+%(92(HRH(78(92>2(*$7>28(872%(:329(38%?7DD2/9(?+)B(A3(?+)(92(HRH(78(92>2(*$7>28(872%(78(

)%++%(3*(/2DD+:2(;+8(27?7T28(;+8$7%(92(</329<++8(%2:28(%2(:++8(28(?+,28(<2/+8:,7CD2(HRHJ

27?7T28(872%(;3/932892(++8?2>7:(31(92('2,)282893%'22/&2//28B(

#2>2( <2;78978:28( )%++8( <2)&',2;28( 78( '33O9)%$D( d( 28( :2;28( ++8( 9+%( ,2083/>$$,( 228(

<2/+8:,7CD()7:8++/(7)(0C928)(92(;3,*78:(;+8(92(HRHB(R2%(;78928(;+8(/7&'++*)27:28()7:8+/28(

972(HRH(O3,*+02(3892,)%2$828(D+8(<2/+8:,7CD(>7C8( 78(92(>32D%3&'%(8++,(*+872,28(3*(92(

<2)&'+97:92(HRH(%2(,21+,2,28B(N28(78%2,2))+8%(:2:2;28('72,<7C( 7)(92(*3:2/7CD'279(9+%(92(

2893%'22/&2//28(;+8(92(HRH(0C928)(38%)%2D78:28(78('2%(@A5('$8()12&7Z2D2(27:28)&'+1128(

;2,/72>28( 28( *22,( :++8( /7CD28( 31( 872%J@A5( 2893%'22/B( N28( ++8?7C>78:( '72,;33,( )%++%(

<2)&',2;28( 78( '33O9)%$D( !B( R72,( ?2( <2)&',7C;28( ?2( 9+%( '2%( 27?7%( eLW[e=( 9+%( 83,*++/(

gesproken niet aanwezig is op hersenendotheel maar wel op alle andere endotheelcellen 

78('2%(/7&'++*=(+//228(%2,$:(%2(;78928(7)(31(HRHJ2893%'22/(9+%(>7&'(<2;789%(78(228(:2<729(

Thesis.indd   138 29-7-2013   12:48:33
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?++,(228(38%)%2D78:(:++892(7)B(R32?2/(92>2(<2;78978:28(>7C8(:29++8(78('2%(972,*392/(;33,(

.5=( 2_12,7*28%2/2( +$%37**$$8( 28&21'+/3*-2/70)( 4N[N6=( >7C8( )33,%:2/7CD2( <2;78978:28(

33D(:29++8(933,(+892,28( 78('$*+82('2,)28++8932878:28B(R2%(;2,/72>28(;+8(92>2(HRHJ

)12&7Z2D2( 27:28)&'+1128( 78( '2,)282893%'22/( D+8( <2%2D2828( 9+%( )7:8+/28( 972( 83,*++/(

:2)1,3D28( +//228( ++8?2>7:( >7C8( 0C928)( 92( 38%?7DD2/78:( 228( <2/+8:,7CD2( <7C9,+:2( D$8828(

/2;2,28(++8('2%('2,)%2//28(;+8(92(<+,,7Q,2(0C928)(.5B

806/,9:6!)'!)'*!'+$,!*-.!/0!)'+%//12/!'1)'CDE'!!)'*#++!$!'/,$7

#2(,3/(;+8(+)%,3&-%28(<7C(92(HRH(0C928)(38%)%2D78:28(78('2%(<,278(7)(+/(933,(;2/28($7%:2<,279(

3892,>3&'%B( #7%( D3*%(*2%( 8+*2( 933,( 92( <2/+8:,7CD2( ,3/( 972( +)%,3&-%28( ;2,;$//28( <7C( 92(

%3%)%+89D3*78:( 28( 3892,'3$9( ;+8( 92( HRHB( [)%,3&-%28( )%++8( 78( &3808$( &38%+&%(*2%( 92(

bloedvaten in de hersenen door middel van vele uitlopers, ook wel eindvoetjes genoemd 

4>72(Z:$$,( 6B(V+8822,(*28(+)%,3&-%28(1/3%)2/78:(?2:( >3$('+/28( /279%(97%( %3%(228( )82//2(

+&'%2,$7%:+8:(;+8(92(<+,,7Q,2O$8&02)(;+8(92(HRHB(G++)%(92>2(&,$&7+/2(,3/(78(HRH(3892,'3$9(

&3**$87&2,28( >2( 33D(*2%( +//2( +892,2( &2//28( ;+8( '2%( @A5( 28(*2%( 8+<$,7:2( +)%,3&-%28B(

R72,933,( D$8828( +)%,3&-%28( )82/( ,2+:2,28( 31( ;2,+892,78:28( 78( 92( 3*:2;78:( >3+/)( 228(

38%)%2D78:( 78(.5( /+2)72)B( P7C928)( 92( ;3,*78:( ;+8( 228(.5( /+2)72( ,2+:2,28( +)%,3&-%28( 31(

38%)%2D78:))7:8+/28(;+8(>3?2/(@A5(&2//28(+/)(:2X8Z/%,22,92(&2//28(;+8('2%(7**$$8)-)%22*B(

#7%(/279%(%3%(228(,2+&02(;+8(92(++8?2>7:2(+)%,3&-%28=(31(9+%(*3*28%(,2+&02;2(+)%,3&-%28(

:2832*9B(M8('33O9)%$D(g(28(h('2<<28(?2(:2D2D28(8++,(92(;2,+892,78:28(78(92(78%2,+&02(

%$))28(2893%'22/&2//28(28(,2+&02;2(+)%,3&-%28(0C928)(.5B(

M8( '33O9)%$D( g( '2<<28( ?2( :2D2D28( 8++,( 92( ++8?2>7:'279( ;+8( ;72,( <2/+8:,7CD2( HRH(

%,+8)13,%27?7T28( 972( <2%,3DD28( >7C8( <7C( '2%( $7%)&'27928( ;+8( )&'+92/7CD2( )%3S28( 8++,( 92(

</329<++8(78(.5(/+2)72)B(i7%(92>2()%$972(28(22,92,(?2,D($7%(38>2(:,321(</22D(eJ:1('2%(287:2(

%,+8)13,%27?7%( %2( >7C8( 9+%(*7892,( ++8?2>7:(?+)(31(92(HRH( 78(.5( /+2)72)B(V2/( >+:28(?2(

9+%(9,72(%,+8)13,%(27?7T28(4eJ:1=(.\e (28(.\ed6(;2,'33:9(++8?2>7:(?+,28(31(,2+&02;2(

+)%,3&-%28B(#33,('2%(8+<33%)28( ;+8( ,2+&02;2(+)%,3&-%28(28('2%( 7)3/2,28( ;+8(+)%,3&-%28(

$7%( .5( /+2)72)( '2<<28( ?2( /+%28( >728( 9+%( 92>2( %,+8)13,%( 27?7T28( <2%,3DD28( >7C8( <7C( '2%(

$7%)&'27928(;+8(228()7:8++/*3/2&$$/(9+%(92(38%)%2D78:(<2;3,92,%=(@@LdB(#7%(*3/2&$$/(>3,:%(

er niet alleen voor dat er meer immuuncellen naar een ontsteking worden geloodst, maar 

D+8(33D(97,2&%2(82:+02;2(:2;3/:28('2<<28(31(92(<+,,7Q,2O$8&02(;+8(92(HRHB(R2%(</3DD2,28(

;+8(92>2(%,+8)13,%27?7T28('+9(9+8(33D(%3%(:2;3/:(9+%(,2+&02;2(+)%,3&-%28(*7892,(78()%++%(

?+,28(3*( 7**$$8&2//28(++8( %2( >2T28( %3%('2%(1+))2,28(;+8(92(HRHB(R72,$7%( D$8828(?2(

+j27928(9+%('2%(92*128(;+8(92(,2+&02(;+8(+)%,3&-%28(31(38%)%2D78:(>3$(D$8828('2/128(3*(

HRH()&'+92(78(.5(/+2)72)(%2(<212,D28B(V2(?2%28(2&'%2,($7%()%$972)(78('2%(N[N(*392/(9+%('2%(

<2/2**2,28(;+8(92(,2+&02;2(+)%,3&-%28(C$7)%(>3,:%(;33,(*22,()&'+92(78(92(/+2)72)B(N,(/7CD%(

9$)(33D(228(<2)&'2,*2892(,3/(%2(>7C8(;33,(,2+&02;2(+)%,3&-%28(78(.5(/+2)72)(972(872%(3;2,(

het hoofd gezien mag worden.

\2&28%( 3892,>32D( '22E( ++8:2%3389( 9+%( <21++/92( )7:8+/28( 972( <2/+8:,7CD( >7C8(

0C928)( 92( %3%)%+89D3*78:( ;+8( 92( HRH( 33D( D$8828( O$8:2,28( +/)( <2)&'2,*2892( 28(

38%)%2D78:),2**2892( )7:8+/28( 0C928)( HRH( )&'+92( 28( '2,)2838%)%2D78:B( V7C( '2<<28(

9++,3*(:2D2D28(8++,(92(++8?2>7:'279(;+8(92(,2083/>$$,()7:8+/2,78:),3$%2(78(.5(/+2)72)B(

V2( /+%28( 78('33O9)%$D(h( >728(9+%('2%(28>-*(9+%( ,2083/>$$,(1,39$&22,%=(\[L#R=( 78('3:2(

*+%2( ++8?2>7:( 7)( 78( ,2+&02;2( +)%,3&-%28( 78( .5( /+2)72)B( #7%( >3$( D$8828( 9$7928( 31( 92(

1,39$&02(;+8(,2083/>$$,(933,(,2+&02;2(+)%,3&-%28B(V+8822,(?2(+)%,3&-%28(</33%)%2//28(
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#$%&'()$**+,-

++8(78j+**+%37,2()%3S28(>728(?2(9+%(92>2(&2//28(78()%++%(>7C8(3*(,2083/>$$,(%2(1,39$&2,28(

28($7%(%2()&'27928B(W2,;3/:28)('2<<28(?2(:2D2D28(8++,(92(2S2&%28(;+8(,2083/>$$,(31(HRH(

)&'+92(933,(38%)%2D78:B(\2083/>$$,(</22D(78()%++%(%2(>7C8(3*(;22/(;+8(92()&'+92/7CD2(2S2&%28(

;+8(38%)%2D78:(31(HRH(2893%'22/(&2//28(38:29++8(%2(*+D28=(3O(%2(;2,*7892,28B(R72,3892,(

;+//28(3892,(*22,('2%(;2,/72)(;+8(<+,,7Q,2(O$8&02=(92(++8?2>7:'279(;+8(+9'2)72*3/2&$/28(

en de verhoogde aanwezigheid van schadelijke zuurstofradicalen. Uit deze studie blijkt 

9$)(9+%(,2+&02;2(+)%,3&-%28(,2083/>$$,(D$8828(1,39$&2,28(9+%(92(HRH(D+8(<2)&'2,*28(

%2:28( 92( )&'+92/7CD2( :2;3/:28( ;+8( 38%)%2D78:B( G++)%( 38%)%2D78:),2**2892( 2S2&%28( 31(

2893%'22/&2//28( >7C8( 92,:2/7CD2( 2S2&%28( ;+8( ,2083/>$$,( 33D( <2)&',2;28( ;33,( +892,2(

&2//28(;+8('2%(@A5=(?++,3892,(+)%,3&-%28(>2/OB(W2,92,(3892,>32D(>+/(*32%28(?7C>28(3O('2%(

<2X8;/32928(;+8(92(,2083/>$$,J,3$%2(78(.5(;+8(%'2,+12$0)&'2(?++,92(>3$(D$8828(>7C8B

F,)9$#01!

i7%(92(<2;78978:28(972(>7C8(31:283*28(78(97%(1,32O)&',7E(D$8828(?2(&38&/$92,28(9+%(92(

38%?7DD2/78:(;+8(92(HRH(+k+8D2/7CD(7)(;+8(,2083/>$$,=(228(*3/2&$$/(9+%(?3,9%(:21,39$&22,9(

933,(92(;33,/312,&2//28(;+8(+)%,3&-%28B(P7C928)(92(38%)%2D78:(972(1/++%)(;789%(78(.5(/+2)72)(

?3,928(+)%,3&-%28(,2+&02O(28(9,+:28(+&02O(<7C(++8('2%(38%)%2D78:)1,3&2)(933,(*+D28(28(

$7%)&'27928(;+8(;33,(92(HRH()&'+92/7CD2()%3S28B(#2>2(,2+&02;2(+)%,3&-%28(;2,;$//28(2&'%2,(

33D(228(<2)&'2,*2892(,3/(933,(92(1,39$&02(;+8('2%(38%)%2D78:),2**2892(,2083/>$$,B(

#7%(/++%)%2(/++%(33D(>728(9+%(3892,>32D(8++,(92(38%?7DD2/78:(;+8(92(HRH(D+8(<7C9,+:28(++8(

'2%(;78928(;+8(872$?2(<2)&'2,*2892()%,+%2:72I8(78(.5B(V2(D3*28()%229)(*22,(%2(?2%28(

3;2,(92(,3/(;+8(,2+&02;2(+)%,3&-%28(78(.5(28('$8(,2/+02(*2%(92(HRHB(V+8822,(?2(<2%2,(

<2:,7C128('32(?2(92(82:+02;2(+)12&%28(;+8( ,2+&02;2(+)%,3&-%28(D$8828(++81+DD28(28(

92(13)702;2(+)12&%28(D$8828(<2;3,92,28=(D$8828(92>2(&2//28(78(92(%32D3*)%(*3:2/7CD(+/)(

%'2,+12$0)&'(932/?7%(:2<,$7D%(?3,928(78(.5B
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