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Table 26.1 .  Defr i i l r l r r  ot free r a d c a s  oxda t l ve  stress e n d o t h e l a  d y s f i ~ n c t ~ o n  and h y p e r p d a e r i i ~ a  
............... ....... 

l u r r ~ r  3 e f 1 i t o n  
~ . .  . . -. ............. - ~ ~ ~ - ~ ~ - ~ - - - - . . - 

Fri't? r a d c a s  Aii atorn or a g ioup  of atonis : / th  a11 ~ l r r p a r e u  r'recrro81 ;.;iicl are cher r~~ca l l y  ac tve  To r r t a t e  d cl1a111 react1011 v a  ~ a ; c - ~ r ! g  
ariother electron frclm other c l ~ e r l i c a i s  and niost  free r a d c a s  contarr  an oxygen atoni 

O x ~ c l a l ~ v ~  stress D~s t~ .~ rbance  n the p r o - o x ~ d a n t - a ~ i l o x d a n t  balance caused by overproduct ion or ~ n i p a r e d  removal  of free r a d c a s  or react :e 
oxygen speces  w h c h  results n po ten la l  damage t o  cells 

i ~ ~ t l o t l r e l ~ , ~ l  t i ~ / s t ~ i ~ ~ c t o r ~  Abnornial f u n c t o n s  of the endothel~al  layer in blood vessels, such as blood f o r ;  vessel coristrictorr arid d~lnt ior i  ' v i l i ~ c t ~  are 
; i ssoc i~ ted  viith oxrdatve damage t o  the endothel~al  c e s  and known as a r s k  factor for c a r d o v a s c u a r  dsease 

Hvper II[ I I~~;~I : I I I I~ F e v a t o n  In b lood I p d s  n c l u d n g  cholesterol cholesterol esters p h o s p t i o l ~ p ~ d s  andtor t r g ~ / c e r d e s ,  a i i ~ c l i  I S  ,ill I 1ipor:arrr r sK  
factor for ca rdovascuar  dsease 

...... .... -- ........ . - . -- 

Status in Smokers 

Tocol)lirrol status in smokers 

Table 26.2 .  l o r : r ~ r ~ r ~ t ' r o i  st,illr\ 1 1 1  s r rokers 

Colll~,;ll llllt!lIl sllirll, ~,o l l r l  l l 01  

9 11 exposr re  to gas-plidse ccjare!te smclke 
S~rrclkers versus 11011-~11 iokers  
Sri iokers versus i i o r i - s n i o k e ; ~  
Sr~ lokers  v e r s l s  ' ion-srrrokers 
E x - s ~ ~ i o k e r s  versus rlori-sri iokers 
Sr i~okir iy  cessator i  

- . . . . . . . . . .  

Tocopl iero s t a t ~ ~ s  

, nncl 3- toco:~l iero 
; tocoplierol 
; ( , -  t ocop t~ero l  
7 - ~ - t o c o p I l e ~ o l  
' 1 , -  locout iero l  
+ ( , -  tocouhero 

Y a ~ ~ t l e l r i i n l ~  ri '11 1 9 9 6 1  
- 1 1  P l  <I! 120a01 .!,loll t l / < l l  120001 
Y b e r t  ,iriti ~ ' Io~Is~: I~ I I  119961 
I ? e t l ~ , I i  e l  ,I/ 120031 
h l c ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~  (>I <I/ I 19981  
L i ~  t ' l  ,li 121:IOOi . I l l~ i  i ' l  ,I! 120001 P o  t i l l !  .,' 

, ] I  ,200:ir 
D I , I I I IC  rl.;: 1 9 8 1  H O ~ I I ' I - C ~  r . 1  , I !  1 9 9 0 ,  
F a r ~ r q r t ~  t>t ,]I 1 l 9 0 5 1  M c i t e t i  @t , i t  1 '995 
Yoss e l  ni 1095 Bro',:~l tl/ ,?I 1 1  996 
M C ~ r a r ~ ~ ~ o r ~  et <i! I 19981  D I ? ~ I  I K I I  1 ,!! :>LO5 
Vdaclrc: rcr)v,i t l l  .ii 1 2 0 0 3 1  
~ t i c ' i l  rl n!  I 1986 
I\ile,.:et2 t ' l  .i' 1 Y')!? 
-I'II:PI' ,III(I M o l r ~ , , ~  1 1  , iq(i1)' 



Tocopherol Supplementation in Smokers 

Single tocopherol supplementation 

I~npaired tocopherol 

Increased plasma 

d~ctiiry tocopherol tr-tocopherol 

(1)ycr (,I ( I / . >  2003)  disappear:~nce 

(Traber or c t l . ,  200 1 ) 

-- - 

lncreascd consurnpclon 

of tocopherol to 

scavenge free r-ad~i.alb 

(Zhou 6.1 t r l . ,  2000) 
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Table 26 3 Ellrtli o l  i111c]1c tocopl iero l  si lpplemelitatlon on arit loxldant status and oxidative damage ~n smokers 
-- -- -- -- - 

Tocop l i i~ lo l  r losdyc Study d u r a t ~ o n  Results 

3 0 0 1  200  ~~~cj:t l ;ry I - I \ - tocopl iery l  acetate 

800 IUItlay 1 1  , , - locopl iery l  acetate t 20'0 
saff lower o ~ l  
2400 IUItlay , t - tocopi iero l  
600 IU/tl,ry ( V - t o c o p l ~ e r o l  
900  IUItlay ~ t - locophero l  
200 11lgItldy ~ i - ~ ~ - t o i . o ~ h e r y l  acelnte 

200  nii]/ti,ry 11-lt-tocoplieryl acetate 
-100 IUIi lay 11-(v-tocopheryl acetate 

280 rriglclay 111 - I?- tocopt iery acetate 

5 days 
14  days 

1 4  days 

21 days 

21 days 

21 days 
28  days 
4 or 6 weeks 
8 weeks 

8 weeks 
8 weeks 

10  weeks 

20  weeks 

2 years 

No change ~n urinary 8-lso-PGF, e x ~ r e t l o l i  
1 breatl i  pentane output  
1 plasrna [3- and V-tocopherol 
" plasma GPx 
T plasrna and erythrocyte ~ t - t o c o p h e r c ~ l  

erytl irocyte l lpld peroxldatlon 
plasma i t - tocopl iero l  

No changes n Llrnary excretion of 
8- so-PGF arid 11-dehydro-TXB 

total F,-~soprostanes and PGF, 
T lag t lme  of LDL oxldatlori 
T alveolar f l u d  i t - tocopl iero l  
1 plasrna TBARS 
1 phagocyte oxldatlon 
7 plasma and VLDL t LDL i ~ - t o c o p h e r o l  
T' LDL total pe roxy  radlcal t rapplny 
ar i t~oxldar i t  parariieter 
T Lag t ~ r n e  of VLDL + LDL o x d a t ~ o r i  
No change 111 DNA o x ~ d a t ~ o n  
T plasma and LDL i t - tocopherol  
T lag t lme  of LDL oxldatlon 

erythrocyte i t  tocopherol  
T erythrocyte catalase 
1 erythrocyte lhpld peroxldatlori 
T erythrocyte i t - t o ~ o p h e r o l  
1 erythrocyte l l p ~ d  p e r o x ~ d a l ~ o n  
1 plasma TBARS 
1 LDL o x ~ d a t o n  
-- -- -- 

- - 

References 

P r ~ e m e  et , r '  ( 1 9 9 7 1  

Fuller eta1 (2000)  

Brown el '11 (1996)  

Brown el '?I (1  997)  

van T ~ t s  et '11 (2001)  

Table 26 4. Elfects of sl l lgle toLopherol s ~ ~ p p l e m e r i t a t ~ o ~ i  o n  endotl iel ial func t~or i  of b lood vessels In smokers 
-- - --- 

Tocopherol dosagt7 Study d u r a t ~ o l i  Results References 

600 IUIday I ,  l o c o ~ l i e r o l  28  days No change III f l ow-med~ated  vasodllatlon Neunteufl ct ,!I ( 2 0 0 0 )  
1000  IU/tI,ly I ,  locopl iero l  2 8  days No changes In forearm blood f low respolises to Green c l  nl (1995)  

col is t r lc tor  and i l l lator 
544 IUItlay IJ , r  t o ~ o p l i e r y  a ~ c t a t e  4 months  T endothellurn-deperide~it re laxat~on ~n Heltzer et '11 ( 1  999)  

hypercliolesterolaern~c slriokers 
- - -  - -  - - 



Tor ophrrol cocktail supplementation 



Effect on blood lipids 

Table 26 5. Effect5 of toc op l~ero l  r o ~ k t d i l  s ~ ~ p p l e m e ~ i t a t ~ o ~ i  on ant~ox~dant  status and ox~da t~ve  damage 1 1  smokers 
- 

Tocopherol dosage Study durat~on Results 

2000 111y/t1ay ,~scorbdle t 800 IUiday IY-tocopherol 5 days 1 urlriary 8-epl-PGF,,, excret~ori 
1000 ~ll(j/t ldy c ~ ~ ~ : i ) r b a t e  t 500 IUitIay 11-I?-tocopherol 7 days 1 DNA damage 
1000 ii~cj/tlay ascorb,~te t I 0 0  rngiday IY-tocopherol 15 days f erythrocyte catalase and GPx 

1 plasma and erythrocyte TBGRS 
500 111(j!iI;1y ;~s~orh;itc: t 200 rllglday 11-IY-tocopheryl acetate 8 weeks No change ~n DNA o x ~ d a t ~ o n  rate 
1000 ri~!]/d;iy ,isc:orljnle t 400 IUIday ~ -~? - t ocophe ry l  acetate 8 weeks T plasma and LDL (Y-tocopherol 

1 LDL o x ~ d a t ~ o ~ i  rate 
15 r ~ ~ ~ ~ i t l a y  1;-c:;~roterie t 500 nlgiday ascorbate t 6 weeks f plasma [i-carotene, ascorbate 
400 riig11:l;iy <v-loc:oplierol and IY-tocopherol 

30 nlgltlay 1:-carotc~ie t 1000 rngiday ascorbate + 
800 r ~ ~ g / i I ~ ~ y  ~ ~ - l c ~ ~ o [ ) t i e r c ~ l  

6 weeks 

22 5 rrlgid;~y 1;-carotcile I 1500 i l~q iday  ascorbate t 1200 6 weeks 
IUiday 1,-locoplit:rol 

30 ~ i ~ g l t i i ~ y  1:-carotc~~e t 600 r ~ ~ q i d a y  ascorbate t 8 weeks 
400 111gIday <v-tocophi:rol l r i  tomato julce 

30 ~ l iy i t lay  1:-carotene t 400 mglday ascorbate t 3 months 
200 r ~ ~ g i t i a y  I-(Y-tocopheryl acetate + 100 l~,g!day 
orgalilc s e l e ~ i ~ ~ ~ ~ l i  

T erythrocyte glutathione 
T erythrocyte catalase and SOD 
1 plasma ferrous Ion 
1 LDL l ~ p ~ d  perox~dat~or i  
T plasma [:-carotene ascorbate and 

IY tocopherol 
f erythrocyte glutatl i~one 
t erythrocyte catalase GPx and SOD a c t ~ v ~ t ~ e s  
1 plasma ferrous lor1 
1 LDL l ~ p ~ d  perox~dat~o l i  
T t~ronchoalveolar p-carotene 
f brc~nchoalvec~lar catdlase a c t ~ v ~ t y  
No change ~n broriclioalveolar IY-tocopherol 
T plasma p-carotene and I? tocopherol 
T lag t ~ m e  of LDL o x ~ d a t ~ o n  
1 propagat~on rate of LDL ox~da t~on  
T plasma 13-carotene ascorbate l~-tocopl ierol  
and selen~um 
T VLDL + LDL (3-carotene and (Y-tocopherol 
T lag t ~ m e  of VLDL t LDL o x ~ d a t ~ o n  
1 max~mal  o x ~ d a t ~ o n  veloc~ty of VLDL t 
LDL ox~dat ion 
- - - - -- 
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Table 26.6. Eftects of roc,opile~ol cocktail s u p p e l i i e n t a t ~ o n  011 er idothel~al  f u r l c t ~ o ~ i  of b lood vessels in smokers 
- - - - --- - - - - 

T o ~ o l ~ i i r r o l  t i o w y e  Study duratlon R e s u f s  References 

2000 I I I~  d m  ~ iscorbd te  t 3 0 0  o r  800  I U ~ d a y  tocopherol  3 weeks " enaotPieliurn-depelideiit d l a t o n  Antor lades et ai ( 2 0 0 3 )  
Toirc ~ ~ 1 1 1 s  et ai ( 2 0 0 3 )  

2000 rl iqit iay ascorb,rte t 800  U l d a v  t o c o ( ~ t ~ e r o l  3 weeks blood IL-li', L - 6  sVCAM-1 SICAM-1 Antor lades e t  ai 120031 
PA1 1 arid vWF T o i r s o ~ ~ l i s  et ai (20031  

blood PA1 l ~ t l s s u e  p las ln~nogen  a ~ t i v a t o r  
- - -  - 

IL 111ter lar adllesion molecule-1 SICAM-1 soluble ~ n t e r c e l u a r  adhesion molecule-1 PAI-1 p las rn~noqen  a ~ t r v a t o r  lnhih i tor  1 
vWF von W~l leb rdnd  f a ~ t o r  
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