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LETTER TO  THE  EDITOR

EFFECT OF ANTIOXIDANT SUPPLEMENTATION AND
EXERCISE TRAINING ON SERUM ENZYMES AFTER
ACUTE EXHAUSTIVE EXERCISE

S i r ,
( Rece ived  on  January  1 ,  2005 )

An acu te  bout  o f  exhaus t ive  exerc i se
serves as a very good model for evaluating
the effect of oxidative stress on the body. It
a l so  con t r ibu tes  to  an  increase  in  se rum
levels of creatine phosphokinase (CPK) and
lac ta te  dehydrogenase  (LDH)  enzymes ,  as
has been demonstrated in several studies (1,
2). Leakage of intracellular CPK or LDH is
indicative of local tissue damage induced by
oxygen lack or mechanical trauma (3). It has
a l so  been  no ted  tha t  t r a ined  ind iv idua l s
show a  lesser  r i se  in  these  enzyme leve ls
when exposed to prolonged vigorous exercise
(4, 5).  The protective effect of antioxidants
in  d imin ish ing  the  pos t  exerc i se  r i se  o f
serum CPK and LDH in individuals trained
for competit ive sports has come to l ight in
recen t  years  (6 ,  7 ) .  There  i s  however  no
repor t  on  the  e f fec t  o f  an t iox idan ts  in
prevent ing the  post  exercise  r ises  of  these
enzymes in untrained individuals. Therefore,
we  p lanned  to  ca r ry  ou t  th i s  s tudy  to
inves t iga te  the  e f fec t  o f  an  acu te  bout  o f
exhaus t ive  exerc i se  in  CPK and  LDH
enzymes  in  young  s tudents   undergoing
regular  exercise  training  of short  duration
versus  regular  ant ioxidant  supplementat ion.

The  s tudy  was  conduc ted  a t  the
Depar tment  of  Phys io logy,  GSVM Medica l
Col lege ,  Kanpur .  Th i r ty -s ix  hea l thy ,
un t ra ined  males  were  randomly  se lec ted

from a batch of  f i rs t  year  MBBS students .
Wri t t en  in formed consen t  was  ob ta ined
before  the  s ta r t  o f  the  exper iment .  E th ics
commit tee  o f  the  ins t i tu te  approved  the
s t u d y .

Duration of the study was twelve weeks.
Subjects  were divided into three groups of
twelve  each .  The  f i r s t  g roup  rece ived  a
capsule of antioxidant once daily (E-Carotin,
Franco  Ind ian  Pharmaceut ica l s  Pv t .  L td . ) .
Each  capsu le  con ta ined  be ta  ca ro tene - 10
mg, vitamin E - 25 mg, vitamin C - 150 mg,
se len ium d iox ide-75  micro  gm and  z inc
sulphate-61.8  mg.  The second group whi le
main ta in ing  the i r  rou t ine  ac t iv i ty  a l so
underwent  h igh  in tens i ty  exerc i se  t ra in ing
on friction type bicycle ergometer, six days
a week at a frictional force of 0.75 kg and
peda l  revo lu t ion  ra te  be tween  60–80  per
minute  for  e ight  minutes .  The  th i rd  group
served as a control.  I t  neither received any
ant iox idan t  nor  underwent  any  exerc i se
t ra in ing .  The  an thropomet r ic  da ta  were
comparab le  among the  th ree  g roups
(Table I).

Exerc i se  cha l lenge  was  an  incrementa l
exhaus t ive  exerc ise  s ta r t ing  wi th  e f fec t ive
frictional force of one kg and pedaling rate
of sixty per minute for three minutes. After
which the frictional force was raised by half
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kg every three minutes until the subject was
unable to maintain the pedaling rate of sixty
per minute due to intolerable dyspnea, sense
of  fa t igue ,  g idd iness  and  c ramps  in  l eg
muscles .  All  subjects  were exposed to  this
exerc i se  cha l lenge  twice ,  once  a t  the
beginning (first exercise challenge EX1) and
then  a t  the  end  of  th ree  months  ( second
exercise challenge EX2).

Four  venous blood samples  were drawn
from each subject viz. prior to and following
first  and the second exercise challenge. All
samples  were  t rans fe r red  to  s te r i l e  g lass
vials immediately after collection. The serum
was centrifuged, separated and analyzed for
CPK and  LDH us ing  a  semi-au toana lyser
(Bio t ron  BTR 420) .  CPK leve l s  were
es t imated  us ing  CK (Nac  ac t )  k i t  (Cres t
Biosys tems) .  Serum LDH leve ls  were
determined by LDH kit  (Merck Limited) .

Mean  and  s tandard  dev ia t ions  were
calculated for serum levels of CPK and LDH
before  and  a f te r  f i r s t  exerc i se  cha l lenge
(EX1) and similarly for the second exercise
challenge (EX2).

Students  t - tes t  was used to  analyze the
da ta  and  P<0.05  was  cons idered  to  be
s igni f ican t .

Compar ing  the  p re -exerc i se  va lues  o f
serum CPK and LDH before the first (EX1)
and second exercise challenge (EX2), it was
found that  there was a s ignif icant  decrease
(P<0.05)  in  the  enzyme levels  only  in  the
group  tha t  rece ived  th ree  months  o f
ant ioxidant  supplementa t ion .  No change  in
enzyme levels was observed in the training
and control  groups (Tables II ,  III) .

A s imilar  compar ison of  enzyme levels
following the first (EX1) and second exercise
cha l lenge  (EX2)  revea led  a  s ign i f ican t
reduction (P<0.05) of CPK and LDH values
in the antioxidant group only (Tables II, III).

There are several  s tudies evaluating the
ef fec t  o f  exerc i se  8–10  in tens i ty  and /or
duration on the enzyme levels (8–10). Most
of  the s tudies  have shown that  exercise  of
suf f ic ien t  in tens i ty  and /or  dura t ion  wi l t
induce an jncrease in serum enzyme levels.
I t  has  been  observed  tha t  the re  was  a
greater post-exercise rise in serum enzymes
in  un t ra ined  sub jec t s  than  in  t ra ined
athletes (8, 11). Training seems to diminish
the  re lease  of  enzymes  in to  se rum af te r
exerc i se .  I t  has  a l so  been  sugges ted  by
var ious  au thors  (12 ,  13)  tha t  one  of  the
cel lular  adaptat ions to t raining is  synthesis
of  add i t iona l  amounts  o f  musc le  enzymes

TABLE I : Anthropomet r i c  va r i ab les .

G r o u p s Age H e i g h t W e i g h t Sur face  area
( M e a n ± S D ) (years) (cm) (kg) ( m t 2)

AO 21.73± 1 .54 171 .66± 6 .31 54 .66± 6 .55 1 .73± 0 .10
T R 20 .25± 1 .05 176 .07± 3 .66 65 .08± 4 .12 1 .90± 0 .06
C 21 .08± 0 .99 173 .75± 5 .57 57 .66± 6 .05 1 .79± 0 .10
P  va lue N S N S N S N S

AO-Ant ioxidant ,  TR-Exerc ise  t ra in ing ,  C-Contro l
NS-Non s ign i f i can t
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tha t  may  be  re f lec ted  in  h igher  base l ine
serum enzyme concent ra t ion .

This  i s  con t ra ry  to  the  f ind ing  in  our
s tudy  in  which  there  was  no  s ign i f ican t
decrease  in  se rum enzyme leve l s  in  the
subjec ts  undergoing  t ra in ing .

However ,  a l l  s tud ies  ment ioned  in  the
l i te ra ture  have  been  conducted  on  a th le tes
who had  undergone  r igorous  t ra in ing .  The
subjec t s  in  our  s tudy  were  p rev ious ly
unt ra ined  i . e .  non-a th le tes  who underwent
a  shor t  dura t ion  h igh  in tens i ty  exerc i se
training for three months only. It is possible
tha t  the  dura t ion  ra ther  than  the  in tens i ty
of exercise may be a more important factor
in  p rov id ing  the  ce l lu la r  adap ta t ion  to
exerc i se  and  in  p reven t ing  the  l eakage  of
enzymes (2). This could probably explain why
the subjects in the exercise-training group did

not have any significant change in the pre-
and post-exercise  serum enzyme levels .

Var ious  s tud ies  ins i s t  tha t  the
supplementa t ion  of  v i tamin  E  and/or
vitamin C leads to lesser post- exercise rise
of serum CPK and LDH levels (7,  14,  15).
However ,  the re  i s  no  s tudy  in  which  the
ef fec t  o f  a  combina t ion  of  an t iox idan t
v i tamins  and  micronut r ien t s  has  been
evaluated .  Ant ioxidant  supplementa t ion  for
three months resulted in decrease of enzyme
leve ls  fo l lowing  second  cha l lenge  when
compared with the f i rs t  exercise chal lenge.
Our  f ind ings  a re  in  tune  wi th  those  of
Roki tzk i  e t  a l  (7 ) ,  who  a l so  found  tha t
an t iox idan t  supplementa t ion  (v i tamins  E
and C) in trained athletes reduces blood CPK
increase under exercise stress.  However we
supplemented  an t iox idan ts  to  un t ra ined
subjec t s .  Thus ,  we  in fe r  tha t  an t iox idan t

TABLE II : Se rum CPK va lues  (un i t s / l ) .

A O T R C
G r o u p s

Pre Post Pre Post Pre Post

First Exercise 116.90± 28.50 164.66±39.42 150.83± 24.24 201.50±54.48 128.83± 36.89 171.0± 61.88
Challenge
Second Exercise 90.91± 21.40 132.66±19.01 153.91± 38.99 184.58±46.39 127.33± 37.54 176.33± 60.14
Challenge
P value <0.05 <0.05 >0.05 >0.05 >0.05 >0.05

AO-Ant ioxidant ,  TR-Exerc ise  t ra in ing ,  C-Contro l

TABLE III : Serum LDH leve l s  (un i t s / l ) .

A O T R C
G r o u p s

Pre Post Pre Post Pre Post

First Exercise 332.50± 101.26 453.41±137.47 282.08± 61.79 365.85±122.76 279.83± 59.79 351.50± 93.33
Challenge
Second Exercise 255.08± 49.48 314.91±87.09 259.58± 59.14 289.83±58.67 271.33± 60.14 367.41± 84.29
Challenge
P value <0.05 <0.05 >0.05 >0.05 >0.05 >0.05

AO-Ant ioxidant ,  TR-Exerc ise  t ra in ing ,  C-Contro l
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supplementa t ion ,  even  in  non-a th le tes ,  can
result  in l imiting a r ise of serum CPK and

LDH levels  fol lowing a bout  of  exhaust ive
exerc ise .
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