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To establish the range of individual blood responses to 
supplemental vitamin E, 30 healthy subjects ingested 
75mg of deuterium-labelled c~-tocopherol with a 
standard breakfast. Blood was collected at 6, 9, 12, 27 
and 51 h post ingestion and deuterated (d 6) and non- 
deuterated (do) c~-tocopherol concentrations were 
determined in plasma and red blood cells (RBC) by 
GC-MS. To examine intra-individual responses, 6 of 
these subjects were re-examined at 6-month intervals 
over a 30-month period. Post ingestion, the amount of 
d6-c~-tocopherol in blood increased rapidly with time 
with maximal concentrations seen at 12h (plasma) 
and 27 h (RBC) in most subjects. At these times, d6-o~- 
tocopherol concentration ranged from 0.3-12.4 pmol/1 
in plasma and 0.6-4.09 ~tmol/1 packed cell in RBC. Area 
under the curve calculations indicated inter-individual 
differences of c~-tocopherol uptake to be 40-fold for 
plasma (12.9-493.3 pmol h/l) and 6-fold for RBC (24.4- 
146.1 pmol h/1 packed RBC). Intra-individual variation 
in c~-tocopherol uptake was small in comparison and 
remained relatively constant over the 30-month period. 
We conclude that vitamin E uptake varies widely in the 
normal population, although it is comparatively stable 
for an individual over time. These differences likely 
arise from variations in the regulation of vitamin E 
uptake and metabolism between subjects. Factors regu- 
lating this process must be better understood before the 
optimal intake of vitamin E can be ascertained. 

Keywords: Deuterium, tocopherol, variation, uptake, 
stable isotope, vitamin E, human 

I N T R O D U C T I O N  

Epidemiological  studies indicate that increased 

v i tamin  E intake reduces  the risk and  progress ion 
of heart  disease. [1'2] Recent intervent ion trials in 

pat ients  at high risk of cardiovascular  events  
do not howeve r  suppor t  a beneficial effect of 
v i tamin  E, [3"4] suggest ing that  its action m a y  be 

more  impor tan t  in disease prevent ion.  Plasma 
v i tamin  E concentrat ions greater  than 30 ~tM are 

considered opt imal ,  being associated with  lower  
risk of both  cancer and  CHD.  [5-71 As a conse- 

quence, increased dietary intake of v i tamin  E has 
been  r e c o m m e n d e d  to achieve this p l a sma  con- 
centrat ionJ 7] Vitamin E intake is, however ,  only a 
modera te  predictor  of p l a sma  concentrat ions Is'9] 

wi th  a var ied response  of the p lasma  v i tamin  E 
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pool to dietary intake and/or  supplements 
being noted. In a subsample of the US Health 
Professionals Study II°j male subjects consuming 
70 ± 17 International Units (IU) vitamin E/day 
(as diet plus supplements) were found to achieve 
plasma a-tocopherol concentrations of 27 i 8 ~tM. 
In comparison, subjects in the VERA study, EHI 
who had a similar daily intake of vitamin E, 
achieved plasma concentrations of about 60 ~tM, 
while those with a dietary intake of 23 IU/day 
had plasma concentrations of 30 ~tM. Further- 
more, in an NCI-USDA Study, subjects taking 
vitamin E supplements of between 10 and 
60 IU/day in addition to their normal diet were 
found to have plasma a-tocopherol concentra- 
tions (22.4 ~tM) that were virtually identical to 
those not taking supplements (22.9 ~xM).E~2] More- 
over, this finding was not due to different diet- 
ary intakes of a-tocopherol as this was similar 
in both groups. Esl In addition, subjects consum- 
ing vitamin E supplements of 100-230IU 
achieved plasma a-tocopherol concentrations 
of only 27 ~tM - still below the recommended 
optimal concentration. E121 These variable plasma 
responses to dietary vitamin E intake are 
unlikely to be due to differing fat consumption, 
as subjects in the VERA study and US Health 
Professionals Study had similar fat and mean 
PUFA intakes. I1°'11~ It is likely that the varied 
responses to ingested vitamin E are at least partly 
due to variation in a subjects' ability to absorb 
and/or metabolise vitamin E. 

Vitamin E absorption from the small intestine 
is largely dependent upon the processes govern- 
ing digestion of dietary fats, which is known to 
be incomplete, with estimates of absorption 
efficiency varying widely, ranging from as low 
as 21% to as high as 86%. [13-15] Although the effi- 
ciency of vitamin E absorption is still in doubt, 
it is clear that there are limits to the plasma 
a-tocopherol concentration that can be achieved. 
For example, plasma a-tocopherol concentrations 
rise no more than 2-3 fold, regardless of the 
duration, amount or frequency of dosing. E16-2°] 
This does not appear to be due to a limitation in 

vitamin E absorption as Traber et al. [211 recently 
demonstrated a-tocopherol to be absorbed at a 
constant fractional rate with increasing dose size 
(_< 150mg). Moreover, newly absorbed a-toco- 
pherol partly replaces old a-tocopherol in circu- 
lating lipoproteins and it is this that accounts for 
the apparent limitation in overall plasma concen- 
trations observed. [21"22] 

Despite a large number of reports being pub- 
lished which examine the impact of vitamin E 
supplementation on individuals' vitamin E 
status, relatively little information is available 
concerning the degree of variation between 
individuals in their ability to absorb and utilise 
vitamin E and, hence, the variation in response of 
plasma to supplements. This is of particular 
importance when considering the recommended 
daily and optimal intakes (RDA, ROI) for the 
normal population. The aim of this study was 
therefore to establish the degree of variation 
between normal individuals in their ability to 
absorb and distribute a-tocopherol under defined 
conditions and to compare this with intra-indivi- 
dual variation over time. 

MATERIALS AND METHODS 

Subjects 

Thirty subjects (28 male) with an average age of 
28 years (range 22-41 years) were recruited. 
Subjects were all healthy, non-smoking indivi- 
duals, who were not taking any medication or 
vitamin supplements at the time of the study. The 
study was carried out with the approval of the 
ethics committee of West Lambeth Health 
Authority, London and all subjects gave written 
consent on entry. 

Supplementation 

Venous blood samples were provided by each 
subject prior to the start of the study for determi- 
nation of baseline a-tocopherol and cholesterol 
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VARIATION IN VITAMIN E UPTAKE 439 

concentrations. Thereafter each subject was given 
a gelatin capsule containing 75mg d6-RRR-ct- 
tocopherol acetate provided from a previously 
synthesised batch. [231 Subjects were instructed 
to take the capsule with 125 ml of skimmed milk 
at 07.00 hours the following morning, followed 
by a standard breakfast of 2 slices of lightly 
buttered toast and 125ml of tea or coffee (no 
sugar). Subjects were advised to then follow 
their usual pattern of daily activities, including 
meals. Venous blood was taken 6, 9, 12, 27 and 
51 h after ingestion of the capsule. Plasma and 
red blood cells (RBC) were separated by centri- 
fugation (3000 rpm, 10 min, 4°C). Upon removal 
of the upper plasma layer, RBCs were sepa- 
rated from white cells by 3 serial washes with 
saline. Following the final wash, the RBC pellet 
was resuspended in an equal volume of pyro- 
gallol (5mg/ml) to prevent undue oxidation 
during subsequent analysis. The haematocrit of 
this sample was measured for normalisation of 
RBC data. Samples were then stored at -80°C 
prior to analysis. 

To monitor intra-individual variation, 6 
healthy, male, non-smoking individuals, with an 
average age of 31 years (range 26-39 years) were 
recruited from the above group. Subjects were 
given 75 mg d6-RRR-c~-tocopherol (as described 
above) on 5 further occasions, with a washout 
period of 6 months between each supplement. 
Blood samples were collected on each occasion 6, 
9, 12, 27 and 51 h post ingestion of the capsule as 
described above. Samples could not be obtained 
in a few cases, due to illness (1 subject) and 
relocation (2 subjects). 

Analysis 

Following slow defrosting of plasma and RBC 
samples, dg-o~-tocopherol was added as an inter- 
nal standard to assess recovery, typically 73 + 
12% for plasma and 42 ± 7% for RBC following 
GC-MS analysis, c~-Tocopherol was extracted 
from plasma with hexane or from RBCs by ice- 
cold methanol, followed by addition of hexane. 

0 

The hexane layer was removed and evaporated 
to dryness under a stream of nitrogen. The 
extract was then redissolved in methanol and sub- 
jected to HPLC as previously described, m4I The 
fraction containing c~-tocopherol was collected 
and dried down under nitrogen and the residues 
were trimethylsilylated in preparation for GC- 
MS analysis. [as] The tocopheryl trimethylsilyl 
ethers were analysed using a Hewlett Packard 
benchtop model 5995 GC-MS in single-ion 
monitoring mode]  251 The 502 (d0-o~-tocopherol), 
508 (d6-c~-tocopherol) and 511 (dg-c~-tocopherol) 
parent trimethylsilyl molecular ions were mon- 
itored continuously and their corresponding 
peak areas integrated to give the relative abun- 
dance of each c~-tocopherol. The inter-assay CV 
was 2.6%. GC-MS was also used to check the 
composition of the mixtures of deuterated toco- 
pherols given to the subjects and any deviation of 
the starting molar ratio (never more than 10%) 
from unity was corrected for in the calculation 
of the results. Plasma cholesterol concentrations 
were determined using a standard clinical test kit 
(BCL Ltd, Lewes, Susses, UK). 

Statistics 

Statistical analyses were carried out using SPSS 
for Windows (SPSS Inc, Chicago). One-way 
ANOVA was used to determine within-group 
and between-group variability. Areas under the 
curve were calculated using the KaleidaGraph 
program (Synergy Software, Reading, PA). 

RESULTS 

Inter-Individual Variation 

Baseline plasma vitamin E concentrations were 
within the normal range for all subjects (mean 
24.1-4- 5.1 ~tmol/1; range 14.5-37.9 pmol/1), result- 
ing in an inter-individual coefficient of variation 
(CV) of 21.3%. Following ingestion of 75mg 
d6-RRR-c~-tocopherol, total plasma c~-tocopherol 
concentrations (i.e. d 0 + d  6) increased signifi- 
cantly, peaking at 12h post ingestion (mean 
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440 H.E. ROXBOROUGH et al. 

26.7 ± 6.2 ~tmol/1, r ange  13.3-43.4 ~tmol/1; p < 

0.001). These  r e tu rned  to basel ine va lues  b y  51 h 

(mean  23.5 i 5.4 ~tmol/1, r ange  12.8-39.1 ~tmol/1; 

p = 0 . 1 5 ) .  

Deu te ra t ed  a - t oc ophe ro l  also increased  signifi- 

cant ly  in p l a sma  (Cma× 6.05 4- 3.77 ~tmol/1), peak-  

ing at 12h  pos t  s u p p l e m e n t a t i o n  in all bu t  4 

ind iv idua ls ,  m i r ro r ing  the t rend  f o u n d  for  total  

c~-tocopherot concentra t ions .  The  p l a s m a  concen-  

t rat ion of  d6-o~-tocopherol at 12 h wa s  obse rved  

to v a r y  w i d e l y  (40-fold) b e t w e e n  indiv iduals ,  

r ang ing  f rom 0.3 to 12.4~tmol/1 - Figure  1A. 

This w a s  reflected b y  the in te r - ind iv idua l  CV 

at this t ime, w h i c h  w a s  60.3% - 3 t imes that  of  

the CV no ted  for  p l a sma  v i t amin  E concen t ra t ion  

at baseline.  

Concen t ra t ion - t ime  A U C  profi les  were  calcu- 

lated to es t imate  the extent  of  abso rp t ion  of 

v i t amin  E for each indiv idual .  M e a s u r e m e n t  of  

A U C  revea led  w i d e  var ia t ion  be t we e n  ind iv id-  
uals '  abili ty to absorb  a nd  dis t r ibute  a - tocophero l ,  

wi th  va lues  r a n g i n g  f r o m  12.9 to 493.4 ~tmolh/1 

(mean  2 2 9 ±  143.2~tMh) resul t ing  in an  inter-  

ind iv idua l  CV of 62.3% - Figure  lB. The extent  

of this var ia t ion  w a s  no t  r e d u c e d  fo l lowing  

correct ion for c i rcula t ing cholesterol  (i.e. v i t amin  

E concen t ra t ion  calcula ted as ~ tM/mmol  choles-  

terol) as A U C  wa s  still f o u n d  to v a r y  40-fold 

wi th  a CV of 61.7% obtained.  A posi t ive  correla-  

t ion w a s  obse rved  be tween  the a p p e a r a n c e  of  

deu t e r a t ed  a - t ocophe ro l  in p l a sma  us ing  ei ther  

Cmax or  A U C ,  and  basel ine total p l a s m a  v i t amin  E 

concen t ra t ion  (r 0.52, p < 0.001 and  r 0.57, p < 

0.001, respect ively)  - Table I. N o  corre la t ion wa s  

no ted  wi th  choles terol  (r 0.08, p = 0 . 6 8 ;  r 0.12, 

p = 0.52) - Table I. 
Baseline RBC a - t o c o p h e r o t  concen t ra t ions  

w e r e  also wi th in  the n o r m a l  range,  h a v i n g  a m e a n  

TABLE I Correlation between uptake of d6-cr-tocopherol 
by plasma (determined using Cmax or AUC) with total 
plasma c~-tocopherol, RBC a-tocopherol and cholesterol. 
Associations between uptake of d6-c~-tocopherol in RBC 
and total RBC a-tocopherol, plasma c~-tocopherol and 
uptake of d6-c~-tocopherol by plasma are also shown 

C . . . .  A U C  

r value p value r value p value 

Uptake of d6-c~-tocopherol by plasma 
Total plasma c~-tocopherol 0~52 < 0.001" 0.57 < 0.001" 
Total RBC c~-tocopherol 0.45 0.012" 0 . 4 3  0.016" 
Cholesterol 0.08 0.68 0.12 0.52 
Uptake of d6-c~-tocopherol by RBC 
Total RBC c~-tocopherol 0.29 0.12 0.01 0.94 
Total plasma c~-tocopherol 0.09 0.64 0.10 0.59 
Uptake of d6-c~-tocopherol 0.15 0.44 0.16 0.41 
by plasma 

*indicates significant correlation. 
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FIGURE 1 (A) Plasma deuterated c~-tocopherol concentrations following ingestion of 75 mg d6-RRR-c~-tocopherol acetate. 
Results are expressed as mean ± sd; n 30. (B) Plasma deuterated c~-tocopherol area under the curve calculated from the 
concentration-time profile obtained for each individual n = 30. 
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of 6.2±1.4Nmol/1 packed RBC and ranging 
from 4.2 to 9.7~tmol/1 packed RBC. The inter- 
individual CV (21.3%) was similar to that 
found for plasma. However, no correlation was 
observed between RBC ~-tocopherol concentra- 
tions and that of plasma (r 0.21; p = 0.26). 

Following administration of 75mg d6-o~- 
tocopherol, RBC total o~-tocopherol concentrations 
increased significantly, peaking 27 h post inges- 
tion (mean 7.5 4-1.6 ~tmol/1 packed RBC, range 
5.0-11.1 Nmol/1 packed RBC; p < 0.001). RBC total 
~-tocopherol concentrations remained signifi- 
cantly higher than baseline values at 51 h post 
ingestion (mean 7.1±1.4~tmol/1 packed RBC, 
range 4.6-10.8; p <0.001). RBC d6-c~-tocopherol 
concentrations also peaked at 27 h in all individ- 
uals. However, again a wide variation (6-fold) 
was noted in the extent of uptake, with d6-o~- 
tocopherol concentrations ranging from 0.60 to 
4.09 gmol/1 packed RBC at 27h - Figure 2A. 
Similarly, the variation in AUC between individ- 
uals was large (6-fold), with values ranging from 
24.4 to 146.1 ~tM h/1 packed RBC - Figure 2B. Inter- 
individual CV for uptake of d6-c~-tocopherol by 
RBC at 27h was found to be similar to that 
observed in plasma (57.1% vs 62.3%). No correla- 
tion was noted between total RBC c~-tocopherol 

and d6-c~-tocopherol concentrations calculated 
using either Cmax or AUC (r 0.29, p = 0.12 and r 
0.01, p = 0.94, respectively). Nor was any associa- 
tion found between uptake of d6-c~-tocopherol 
by RBC and either the appearance in plasma of 
deuterated c~-tocopherol or with total plasma c~- 
tocopherol concentrations (r 0.16, p=0.41 and 
r 0.10, p = 0.59, respectively) - Table I. However, 
RBC total ~-tocopherol concentration was found 
to be positively correlated to the appearance of 
d6-o~-tocopherol in plasma using Cmax or AUC 
(r 0.45, p=0.012 and r 0.43, p=0.016, respec- 
tively) - Table I. 

I n t r a - I n d i v i d u a l  Var ia t ion  

Plasma c~-tocopherol concentration varied sig- 
nificantly between the 6 subjects (p <0.0001), 
whereas an individual 's  plasma c¢-tocopherol 
concentration was relatively stable over time 
(CV ranging from 2.0% to 5.4%) - Figure 3A. 
Cholesterol correction had no impact on this 
variability within an individual  over time, as 
an intra-individual CV range of 2.7-6.2% was ob- 
tained and a significant difference also remained 
between subjects (p < 0.0001). 
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FIGURE 2 (A) RBC deuterated c~-tocopherol concentrations following ingestion of 75 mg d6-RRR-c~-tocopherol acetate. 
Results are expressed as mean±sd; n =30. (B) RBC deuterated c~-tocopherol area under the curve calculated from the 
concentration-time profile obtained for each individual n = 30. 
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FIGURE 3 (A) Variation in plasma total concentrations of 
6 subjects at 6 monthly intervals over a 30-month period. 
c~-Tocopherol was measured prior to dosing with d6-RRR- 
c~-tocopherol acetate, n = 6 (except for subjects 3, 4 and 6 
where n = 5). (B) Plasma deuterated ~-tocopherol area under 
the curve. Area under the curve was calculated for each 
individual from the concentration-time profile obtained fol- 
lowing each supplementation period. 

Plasma concentrations of d6-~-tocopherol were 
observed to rise at the start of each supplemen-  
tation period,  with Cmax again reached at 12 h 
in all subjects. The extent of vi tamin E absorp- 
tion in each subject (as measured  by AUC) 
varied only slightly between each supplementa-  
tion period,  with the intra-individual CV rang- 
ing from 5.1% to 13.9%, which is approximately  
4-fold less than that observed between individ- 
uals on each visit (39.4%) - Figure 3B. Calcula- 
tion of the within group,  and between group,  
variability revealed a significant difference in 
vi tamin E uptake between individuals ( p <  
0.0001), with intra-individual variation being 
markedly  lower than variation between subjects 
(p < 0.0001). 

D IS CU S S IO N  

The data obtained in the present  s tudy suggest 
that healthy subjects have widely  varying ability 
to transfer c~-tocopherol into plasma and RBCs. 
These findings are consistent with previous 
smaller studies, [261 in which similar variability in 

the biokinetics of ~-tocopherol  der ived from the 
esterified forms of vi tamin E were  noted. In all 
these studies, the absolute accuracy of the find- 
ings depend,  in part, on the assumption that the 
affinity of the tocopherol  transfer protein (TTP) 
does not differ between the deutera ted and non- 
deuterated forms of ~-tocopherol.  We feel this is 
unlikely to be the case and it is not a problem 
when  considering inter-individual differences in 
deutera ted ~-tocopherol  uptake as under taken  
in this study. 

A reduct ion in the ability to absorb vi tamin E, 
due  either to a decrease in pancreatic esterase 
activity or modification in its processing by  the 
liver could underl ie  the observed variability in 
vi tamin E handling. The most  obvious candidate  
responsible for the wide  variation in vi tamin E 
appearance in plasma is the TTP protein. TTP 
plays a key role in vi tamin E distribution and 
appears  to be the key element  in the preferential 
distribution of o~-tocopherol.[3°-32] The expression 
of TTP as a function of vi tamin E status has been 
investigated in a number  of studies. Fechner 
et al. [33] repor ted TTP expression to be increased 
in vi tamin E deficient rats following supplemen-  
tation with vi tamin E, al though initial depletion 
of vi tamin E had no apparent  effect on the 
expression of TTP mRNA. [33] Kim et al. I34] demon-  

strated TTP mRNA to be significantly increased 
in vi tamin E depleted rats and TTP mRNA and 
protein expression to be decreased in vi tamin E 
replete rats. It therefore appears  that vi tamin E 
status m ay  alter expression of TTP and hence 
vitamin E distribution in plasma. Further studies 
are, however,  required as these results are not 
conclusive. In the present  study, subjects had a 
wide  range of baseline vi tamin E values, a l though 
all fell within the normal  range. In this group,  
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VARIATION IN VITAMIN E UPTAKE 443 

the amount of d6-a-tocopherol distributed into 
plasma was found to correlate positively with 
the existing vitamin E concentration. Hence, 
variation in the expression of TTP, in response 
to individuals' vitamin E status, may partly 
explain the wide variation in uptake of vitamin E 
observed. 

Vitamin E absorption and utilisation are influ- 
enced by a number of luminal and physiologi- 
cal factors. Animal bioassays have shown the 
choice of vehicle used to deliver the test com- 
pound to be an important variable. I27] Increased 
oxidation and subsequent destruction of free 
a-tocopherol in the intestine in the presence of 
the unsaturated fatty acids may occur, resulting 
in reduction in the amount of a-tocopherol 
available for absorption. In addition, solubilisa- 
tion of the vitamin in medium-chain compared to 
long-chain triglycerides enhances absorption of 
the vitamin, possibly by influencing the forma- 
tion of micelles required for absorption. L28'29] 

Therefore dietary lipids present during absorp- 
tion of vitamin E may influence the efficiency 
of a-tocopherol absorption. As subjects in the 
VERA study and US Health Professionals Study 
had a similar fat and mean PUFA intake, yet 
displayed varying plasma responses to similar 
vitamin E doses, [1°'1]] dietary fat intake alone 
cannot account for the variation in vitamin E 
bioavailability. This conclusion is supported by 
the present study findings, in which consider- 
able inter-individual variation in a-tocopherol 
uptake was noted, despite subjects receiving a 
standard breakfast. Furthermore, the vitamin E 
ingested was administered as an acetate ester, 
which would help minimise a-tocopherol oxida- 
tion. Therefore, the observed variation in vitamin 
E uptake is unlikely to result from varying 
extents of oxidation of vitamin E in the gastro- 
intestinal tract. 

A number of studies have demonstrated 
plasma a-tocopherol concentrations to increase 
with age. Typically, investigators have examined 
subjects with ages ranging from 20 to > 100 
years. [35-371 This age-related increase is thought 

to be due to alteration in vitamin E bioavailability 
or metabolism. Borel et al. [37] recently reported an 
increased uptake of a-tocopherol into the plasma 
of elderly (64-72 years) compared to young (20-30 
years) subjects. In the present study, in which 
subjects were all relatively young, no correlation 
between subjects' age and their ability to absorb 
vitamin E into the plasma was observed. 

Other factors may contribute to the variability 
observed such as the amount of oxidative stress 
an individual experiences. This effect can arise 
both through the utilisation of vitamin E as an 
antioxidant and because oxidative stress may 
affect many of the intracellular and extracellu- 
lar mechanisms which regulate the transport 
of vitamin E into and out of tissues. The poten- 
tial influence of oxidative stress is supported by 
recent findings, which demonstrate that vitamin E 
bioavailability is altered in smokers. [241 However, 
as all volunteers in the present study were healthy 
non-smoking individuals, oxidative stress is un- 
likely to have contributed to the observed varia- 
tion in a-tocopherol uptake. 

Vitamin E uptake and utilisation may also be 
enhanced by the presence of other micronutri- 
ents, which recycle a-tocopherol. Efficient regen- 
eration of oxidised a-tocopherol may result in 
increased a-tocopherol concentrations in those 
subjects with increased concentrations of recy- 
cling agents. A number of reducing agents have 
been proposed to play such a role, including 
vitamin C, ubiquinone and glutathione. [38~°1 
These may all influence vitamin E bioavailability 
and if so, an individual's vitamin E requirement 
may also depend partly on the availability of 
these nutrients. Although such interactions have 
been clearly demonstrated in in vitro models, 
direct and convincing evidence for their occur- 
rence in vivo is still lacking. [38"39"4]~4] Further 
work is therefore required to ascertain the 
importance of co-nutrients on the bioavailability 
of vitamin E. Nevertheless, interactions between 
vitamin E and other antioxidants/co-factors pro- 
vide a plausible explanation for the some of the 
variation in vitamin E uptake. 
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The a p p e a r a n c e  of  n e w l y  inges ted  v i t amin  E 

in p l a s m a  corre la ted  pos i t ive ly  wi th  basel ine 

total p l a sma  c~-tocopherol, sugges t ing  a possible  

re la t ionship  b e t w e e n  the two.  It is l ikely that  

the factors  g o v e r n i n g  the a p p e a r a n c e  of v i t amin  E 

in p l a s m a  also de t e rmine  overal l  p l a s m a  o~- 

tocophero l  concentra t ions .  H e n c e  an  ind iv idua l s '  

abili ty to absorb  a nd  utilise a de f ined  dose  of 

v i t amin  E will  also inf luence  their p l a s m a  

v i t amin  E concentra t ions .  This obse rva t ion  is 

s u p p o r t e d  b y  results  f r o m  a n u m b e r  of  s tudies  

e x a m i n i n g  the re la t ionship  b e t w e e n  v i t amin  E 

intake and  p l a sma  c~-tocopherol concent ra t ions ,  

f r o m  w h i c h  a w i d e  deg ree  of var ia t ion  b e t w e e n  
s tudies  w a s  noted.  [1°-12] Given  this, a subject 's  

abili ty to absorb  a nd  process  v i t amin  E shou ld  
be taken  into accoun t  w h e n  cons ide r ing  the 

dose  requ i red  to p r o v i d e  op t ima l  p l a sma  con-  

cent ra t ions  of v i t amin  E for tha t  indiv idual .  

This value,  once  ascer ta ined  for an  ind iv idua l ,  

is l ikely to be re la t ively stable over  t ime as c~- 

tocophero l  u p t a k e  wa s  f o u n d  to be  compara t i -  

ve ly  cons tan t  w h e n  m e a s u r e d  over  a 3 0 - m o n t h  

per iod.  N o  corre la t ion wa s  obse rved  b e t w e e n  

the u p t a k e  of  n e w l y  inges ted  ~ - tocophero l  and  

RBC c~-tocopherol status,  d e m o n s t r a t i n g  that  

the abili ty of RBC to acquire  v i t amin  E was  

i n d e p e n d e n t  of its exist ing c~-tocopherol status. 

Total RBC c~-tocopherol s tatus was ,  in fact, posi-  

t ively corre la ted  to the a p p e a r a n c e  of deu t e r a t ed  

~ - tocophero l  in p lasma ,  sugges t ing  some  rela- 

t ionsh ip  b e t w e e n  these pools.  

In conclus ion ,  v i t amin  E u p t a k e  a nd  appea r -  

ance  in p l a s m a  a nd  RBC var ies  w i d e l y  b e t w e e n  

indiv iduals .  In  contrast ,  var ia t ion  wi th in  an  

ind iv idua l  is m i n i m a l  in c o m p a r i s o n  a nd  hence,  

compara t i ve ly  stable over  time. Variat ion in 

the abili ty of  a subject  to absorb  a nd  dis t r ibute  
v i t amin  E is l ikely to be  in f luenced  b y  the 

express ion  of TTP a nd  poss ib ly  one  or  m o r e  o ther  

u n k n o w n  biological  factors. De te rminan t s  of  

v i t amin  E h a n d l i n g  m u s t  be m o r e  ful ly u n d e r -  

s tood  before  the r e c o m m e n d e d  op t ima l  intake,  

w h i c h  is requ i red  to achieve  p l a s m a  concen t ra -  

t ions desirable  for  p ro tec t ion  agains t  f ree-radical  

m e d i a t e d  diseases,  can be de te rmined .  
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