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Abstract : Exercise increases oxygen consumption and causes a disturbance
of intracel lular  pro-oxidant-antioxidant  homeostasis .  Athletes are exposed
to acute and chronic stress that may lead to increased generation of oxidative
spec ies .  Hence  oxida t ive  s t ress  increases  in  a th le tes .  Adminis t ra t ion  of
antioxidant  l ike alpha-tocopherol  as  supplementat ion may reduce the cel l
damage caused due to oxidative stress. In the present study, our aim was
to  s tudy  the  e f fec t s  o f  a lpha- tocophero l  supp lementa t ion  on  the
cardiopulmonarv f i tness in endurance athletes (cyclis ts)  and non-athletes.
Our  s tudy  inc luded  40  cyc l i s t s  who  were  t ra ined  under  Dis t r i c t  Youth
Service & Sports Office. 40 controls were randomly selected from student
group of B.L.D.E.A’s Medical College. Aloha-tocooherol (Vitamin E) 200 mg/
day for 21 days was given to study group and placebo was given to placebo
group.  Var ious  physiological  parameters  l ike  hear t  ra te ,  b lood pressure ,
r e sp i ra to ry  ra t e  were  r ecorded ,  fo r  a s sess ing  ca rd iopu lmonarv  f i tness :
Physical Fitness Index (PFI) and VO

2
 max ml/min/kg were recorded before

and af ter  supplementa t ion  of  v i tamin E in  a th le tes ,  and were  compared
with placebo group before and after  supplementation of placebo and also
with  non-athle tes .  The resul ts  obta ined f rom present  s tudy indicate  that
an t iox idan t  l ike  a lpha- tocophero l  supp lementa t ion  d id  no t  con t r ibu te

significantly to improve the cardiopulmonarv fitness of endurance athletes.
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INTRODUCTION

Oxygen  consumpt ion  increases  dur ing
exerc i se  resu l t ing  in  an  increased  f lux  of
oxygen  th rough  mi tochondr ia ,  2%-5% of

which i s  not  complete ly  reduced to  water ,
thus forming reactive oxygen species. During
exercise of higher intensity Reactive Oxygen
Species (ROS) are generated by activation of
cy tok ines  secondary  to  musc le  damage .
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was conducted on trainee athletes (cyclists),
f rom Dis t r i c t  Youth  Serv ice  and  Spor t s
Off ice .  Bi japur .  Permiss ion to  conduct  the
s tudy  was  ob ta ined  f rom the  Author i ty  o f
Districts Youth Services and Sports Officer.
40 cyclists in the age group of 18–19 years
vo lun teered  for  the  s tudy .  Three  sub jec t s
could not complete the study due to personal
reasons ,  the  sub jec t s  were  randomly
allocated to either experimental (200 mg/day
vi tamin E t reated.  n=19)  group or  p lacebo
(n=18)  g roup  for  21  days .  Cont ro l  g roup
(n=33)  were  se lec ted  f rom the  f i r s t  year
MBBS students (age group of 18–19 years) of
BLDEA’s Shr i  B.M.  Pat i l  Medical  Col lege
Hospi ta l  and Research Center  Bi japur .  The
ethical clearance for the study was obtained
f rom Eth ica l  Commit tee  of  BLDEA’s
Shr i  B .M.  Pa t i l  Medica l  Col lege  Hospi ta l
and  Research  Cente r  Bi japur ,  as  per
requirements of Rajiv Gandhi University of
Health Sciences of  Bangalore.

Method of  co l l ec t ion  o f  data

All  the  exerc i se  da ta  were  co l lec ted
during morning hours  between 7 am and 9
am to minimize possible diurnal  variat ions.
The details of the procedure of the exercise
tests were explained and allay apprehension.
They  were  re f ra ined  f rom ea t ing  and
dr ink ing  before  the  exper iment  Al l  the
parameters  were  recorded in  the  Performa.
Af te r  the  supplementa t ion  of  21  days
once  aga in  the  parameters  repea ted  on
subjec ts .

Recording  o f  phys io log ica l  parameters

The following parameters were recorded
(1  minute  a f te r  exerc i se ,  p re  and  pos t
supplementat ion)  in  al l  the subjects .

Exerc ise  s t imula tes  redis t r ibut ion  of  b lood
flow, provoking hypoxia which can increase
the  produc t ion  of  superox ide  by  xan th ine
oxidase  in  musc le .  Bouts  o f  s t renuous
exerc i se  inc reases  l ip id  perox ida t ion ,
generating malanodialdehyde and F (2alpha)-
isoprostanes, release of muscle enzymes like
lac ta te  dehydrogenase  and  crea t ine  k inase ,
die tary  and enzymat ic  ant ioxidant  defenses
appear to play protective role in muscle cells
by reducing associated oxidative damage to
l ip ids ,  nuc le ic  ac ids  and  pro te ins  (1 ) .
Ant iox idan t  supplementa t ion  i s  l ike ly  to
provide  benef ic ia l  e f fec t s  aga ins t  exerc i se
induced oxidative t issue damage (2).

Vitamin E deficiency can increase free-
radical  induced t i ssue  in jury  to  levels  and
thus  an  adequa te  s ta tus  o f  v i tamin  E  i s
impor tan t  fo r  main ta in ing  membrane
integrity during exercise (3, 4).  Consequent
to  var ious  f ind ings  on  the  re la t ionsh ip
between exercise and free radical  there has
been a  re la t ively  consis tent  f indings  of  an
increase  in  an t iox idant  enzyme ac t iv i ty  in
various t issues of  t ra ined athletes  (5) .  The
added  pro tec t ion  presumably  may come in
the form of exogenous supplementation. The
most well studied nutritional antioxidants in
exercis ing subjects  have been the  vi tamins
E and C (6). Vitamin E is considered to be
ex t remely  impor tan t  because  of  i t s
association with cell membranes (7). The aim
of the present study was to assess the effect
of supplementation of alpha-tocopherol on the
card iopulmonary  f i tness  o f  endurance
athletes (cyclists) .

MATERIALS AND METHODS

The s tudy  employed  p lacebo  cont ro l
double blind random allocation technique. It



Indian J Physiol  Pharmacol 2009; 53(4) Role of Alpha-Tocopherol on Cardiopulmonary Fitness 377

f requenc ies  a re  15  and  20  per  minute
respec t ive ly .  F ive  minute  res t  pause  was
given in between two step test works. With
the  fo l lowing  equa t ion  VO

2
 max was

determined (12) .

VO
2
 max (ml.kg–1, min–1) =

f V O V O f V O f V O f V O

f f

. max ” ’ ” ’ ” ’ ‘ ”
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where f max = maximum exercise heart rate,
f ’ and f ” are two exercise heart rates at two
workloads V’O

2
 and V’O

2
 respectively.

The  ind i rec t  maximum hear t  ra te  was
obtained with time taken for five beats using
electronic stopwatch immediately at the end
of each step test  work.

Stat i s t i ca l  ana lys i s

Means and standard deviations of all the
se t s  o f  observa t ions  were  ca lcu la ted .  By
applying ‘Z’ test and ‘t’ test. ‘P’ value <0.05
is taken as significant (13).

RESULTS AND DISCUSSION

Var ious  phys io log ica l  paramete rs
recorded  in  sub jec t s  o f  bo th  exper imenta l
(n=19) and placebo (n=18) group before and
af te r  supplementa t ion  of  e i ther  v i tamin  E
or placebo drug is presented in Table I. It is

1 . Respiratory rate  (cycles  per  minute)

2 . Hear t  ra te  (bea ts  per  minute)

3 . Systolic and diastolic blood pressure (mm
Hg) by using mercury sphygmomanometer.

Record ing  of  Card iopulmonary  F i tness
Parameter  inc luded :

1 . Record ing  o f  phys ica l  f i tness  index  by
using Harvard step test :

Physical fitness index of each subject was
recorded  by  us ing  Harvard  S tep  Tes t  (8 ) .
Each  subjec t  comple ted  up  and  down task
(24 steps per minute) on an 18 inch bench
for 3 minutes or until  exhaustion whichever
is early.  Exhaustion is defined as when the
subject could not maintain the stepping rate
for 15 per second.

The physical fitness index (PFI) (9) score
was calculated as follows :

PFI
Durat ion of exercise in onds

pulse ra te ute after exercise



 

sec

. ( . min )

100

5 5 1 1 302 . Determination VO
2
 max :

VO
2 

max  was  measured  in  sub jec t s
applying the step test of Margaria et al (10)
as  descr ibed  by  as  and  Bhat tacharya  (11) .
Accordingly study has been carried out on a
33  cm,  s tep  he igh t  and  the  two s tep

TABLE I :  Physiological parameters of subjects in experimental and placebo group, before and after supplementation.

Exper imen ta l  (n=19) Placebo  (n=18)
P a r a m e t e r

B e f o r e A f t e r B e f o r e A f t e r
s u p p l e m e n t a t i o n s u p p l e m e n t a t i o n s u p p l e m e n t a t i o n s u p p l e m e n t a t i o n

Resp  ra te /min 17 .15± 1 . 9 8 16 .68± 1 . 2 1 17 .05± 1 . 8 4 17 .33± 1 . 5 9
Hear t  r a t e  Bpm 74.36± 7 . 2 0 76 .26± 5 . 6 0 72 .11± 6 . 4 7 70 .22± 4 . 7 4
SBP mm Hg 121 .05± 7 . 1 7 122 .94± 6 . 8 7 117 .0± 6 . 4 7 117 .33± 6 . 9 9
DBP mm Hg 76 .84± 7 . 1 4 76 .73± 7 . 1 7 76 .77± 4 . 5 2 76 .44± 4 . 5 9

Values are means±SD’s; P>0.05=Not significant.
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evident that none of the parameters showed
s ign i f ican t  change  before  and  a f te r
supplementat ion for  both vi tamin E t reated
and placebo t reated groups.

Table  I I  shows  compara t ive  va lues  o f
phys ica l  f i tness  index  in  exper imenta l
and  p lacebo  sub jec t s  fo re  and  a f te r
supplementa t ion  of  v i tamin  E  and
placebo .  Nei ther  o f  the  g roup  has  shown
s ign i f ican t  d i f fe rence  in  phys ica l  f i tness
index.

Values of VO
2
 max recorded in placebo

and  exper imenta l  g roups  before  and  a f te r
supplementa t ion  of  v i tamin  E  and  p lacebo
are given in Table III.  Mean values of VO

2

max recorded did not  show any s ignif icant
change in  these  groups.

In  the  p resen t  s tudy  phys io log ica l
parameters  l ike  b lood pressure ,  respi ra tory

rate and heart rate of non-athletes (control)
and athle tes  (subjects)  before  and af ter  21
days  supplementa t ion  of  Vi tamin  E  were
recorded.  Analys is  of  present  da ta  showed
that  supplementa t ion  of  v i tamin  E d id  not
resu l t  in  improvement  o f  phys io log ica l
parameters in the study subjects. The chance
is  within the l imit  of  normal  physiological
range. A few groups have earlier reported of
Vi tamin  E  supplementa t ion  on  phys ica l
per formance  of  no  s ign i f ican t  e f fec t  (14) .
Hear t  p ro tec t ion  s tudy  co l labora t ive  group
have reported no significant effect on physical
performance from vitamin E supplementation
(15) .  Highly physical ly act ive persons who
can  per form wel l  in  var ious  snor t s  and
possess ing higher  values  of  VO

2
 max have

capac i ty  to  y ie ld  la rger  amount  o f  energy
and  can  per form be t te r  in  a th le t i c  f i e ld
ac t iv i t i es .  De te rmina t ion  of  VO

2
 max i s

thus  an  impor tan t  c r i t e r ia  to  assess
cardiopulmonary efficiency & physical fitness
of a subject  (16).  In view of this  we have
assessed  the  e f fec t  o f  supplementa t ion  of
an t iox idan t  on  per formance  of  a th le tes  by
recording  both  PFI  score  and  VO

2
 max as

card iopulmonary  f i tness  t es t s .  P rev ious
s tud ies  have  repor ted  tha t  v i t amin  E  i s
playing a significant role during the training
of runners and lower level of vitamin E in
the  b lood  can  hamper  the  per formance  of
runners  (17) .  Chat ter jee  and Mitra  in  their
s tudy  found  tha t  Vi tamin  E  in take
significantly increased endurance capacity of
untrained girls  during their  three phases of
menstrual  cycle (18).

Our observat ions are  in  agreement  with
Peterson et  al  (19) where vitamin E and C
supplementa t ion  d id  no t  in f luence  the
cy tok ine ,  musc le  enzyme or  lymphocyte
response  to  exerc i se .  Alpha  tocophero l

TABLE I I : Compar i son  o f  phys ica l  f i tness  index
before  and  a f t e r  supp lementa t ion  in
exper imen ta l  and  p lacebo  g roup .

Variable
Exper imental Placebo group
group (n=19) (n=18)

Before supplementation 83.12± 8.90 85.34± 9.91
After supplementation 84 .08± 9 . 1 2 85 .22± 9 . 3 7

Values are means±SD’s; P>0.05=Not significant.

TABLE I I I : Compar i son  of  VO
2
 max in  p lacebo  and

exper imenta l  g roups  be fo re  and  a f t e r
supplementat ion of  alpha-tocopherol .

Group
Experimental Placebo

(n=19) (n=18)

Before supplementation 37.06± 2.18 35.44± 1.71
After supplementation 38 .38± 2 . 4 3 35 .97± 1 . 5 4

Values are means±SD’s; P>0.05=Not significant.
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supplementa t ion  on  se rum crea t ine  k inase
leve l s  in  response  to  exhaus t ive  t readmi l l
running  was  no t  benef ic ia l  (20) .  Thus
majority of the studies that investigated the
effect of vitamin E on exercise performance
have found no beneficial effect on endurance

or aerobic capacity (21, 22). Our results are
in agreement with them. In conclusion,  our
study supports  the general ly  accepted view
that  a lpha- tocopherol  supplementat ion does
not help in increasing the endurance capacity
in  a th le tes .
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