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ABSTRACT KEYWORDS
Exposure of cellsto everyday wear and tear inside the body caused by Brain;
the reactions essential for aerobic life leads to the formation of reactive Catal ase;
oxygen species (ROS) that are associated with cytotoxicity. Vit-E is the Heart;
natural most effective lipid soluble antioxidant, which protects biological Lipid peroxidation;
membranes and lipoproteins from oxidative stress. Therefore, the present Lung;
study concentrates on the potency of Vit-E to reverse the changes caused Pancreas,
by free radicals in Brain, Heart, Lung and Pancreas oxidative system. Superoxide dismutase;
Swiss abino rats were orally administered with Vit-E (50mg / kg BW) Total sulfhydryl.

alone via gavage, every other day for 12 days. The results revealed that
treatment with Vit-E significantly reduced the oxidative changesin some
parameters examined. Comparing the Vit-E supplemented group with the
saline controls, no significant difference could be detected in brain, lung
and heart SOD activitiesbut pancreatic SOD level wasfound to be higher
when compared to controls (p<0.02). TSH activity was found nonsi gnifi-
cant in all the tissues on comparing to controls. LPO was reversed in
pancreas (p<0.001), but no change was detected in brain, lung and heart.
CAT activities were seen to be higher in brain (p<0.05), but no change
was analyzed in other tissues in comparison to controls. In conclusion
oxidative stress, especialy LPO may play an important role in tissue de-
generation process and Vit-E may play an important role in eliminating
oxidative damage as an effective antioxidant.

© 2012 Trade ScienceInc. - INDIA

INTRODUCTION thethreefactors: anincreasein reactive oxygen spe-

cies(ROS), an impairment of antioxidant defensesys-

Oxidative stressisdefined asadisruption of the  tems or an insufficient capacity to repair oxidative
prooxidant-antioxidant balanceinfavor of theformer, damage. Damage induced by ROS includes alter-
leading to potential damage'™. Itisaresult of oneof ationsof cellular macromolecul es such asmembrane
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lipids, DNA, and/or proteins. Oxidative stressin bio-
logical systemsengendersastherepercussion of dis-
proportion between the procreation of oxidizing spe-
ciesand cdllular antioxidant defenses?4. Under nor-
mal conditions, excessiveformation of freeradicals
and concomitant damage at cellular and tissue con-
centrationsis controlled by cellular defense systems.
Copious enzymatic and non-enzymatic mechanisms
including Vit-e and glutathione take placeto escort
thethecell in contrast to oxidative damagel. The
antioxidant enzymes such as TSH, SOD and CAT
may aso have animportant functionin mitigating the
toxic effectsof ROS®. Theradical chain reaction of
lipid peroxidation loomsto be an incessant physi-
ological operation. Thiscourseif out of sway, can
alter quintessential cell functionsthrough changesin
intracellular calcium or intracellular PH, and eventu-
ally canleadto cell demisg®?

Superoxide dismutase (SOD), Catalase and Total
sulfhydryl (TSH) aretheenzymesthat providecd lular
protection against the damage caused by freeradicals
and reactive oxygen species (ROS). M easurement of
theseenzymeactivitiesisanindirect and noninvasive
method that could be used to assess oxidant stress’™
12

A grave benefactor to non-enzymatic bulwark
against lipid peroxidation is Vit-e (a-tocopherol),a
known freeradica scavenger*®¥l. Theseare naturaly
occurring antioxidantsthat play important rolesin ani-
ma hedthby inactivating harmful freeradica sproduced
through normal cdlular ctivity and fromvariousstres-
sors. Theantioxidant function of these micro-nutrients
could, at least in part, enhanceimmunity by maintaining
thefunctiona and structura integrity of important im-
munecd|g*, [tiswell chronicled that Vit-eretdiate
with lipid peroxyleradicalsto formVit-eradica sthat
areinapt of abstracting H from the membranelipids.
TheVit-eradica then acts as achain-terminator by
barging chainreactionsduring lipid peroxidation® via
itsability to form stable para-quinone™?. Apart from
scrounging property, Vit-eisa so hdpful inmaintaining
antioxidant satusand in detoxification systemg*819, Vit-
eishauledinassociation withlipoproteinsin the blood
and taken up by the central nervoussystem through the
blood-brain barrier', Sincethediscovery of Vit-ein
1922 by H.M.Evans, when it wasfirst described asan

anti-gterility agent, many scientistsand physicianshave
sought to e ucidateitsbio-chemistry, hedth benefitsand
clinica application?.

Recently, Vit-eisbeing widely probed duetoits
action against oxidative stresg?>4 | itsprotectiverole
inbiological membranes® and asorelated toitseffect
onimpeding themanifestations of aging®. Inthetissue
of Vit-e deficient animals, it is divulged that lipid
peroxidationisintensfied suggesting that Vit-eplaysa
roleasaphysiologica antioxidant based onitschemi-
cal properties?”. Because of the health problemsin-
duced by many environmenta pollutants, much efforts
have been expended in eval uating therel ative antioxi-
dant potency of vitamin E%829,

Sinceitisknown that Vit-e playsanimportant role
inbrindlingthelipid peroxidation andisbenevolentin
perpetuati ng the antioxidant status, present study was
contrived to appraisethe protectiveroleof low dose of
Vit-eviameasurement of freeradical scavenging en-
zymeslike superoxidedismutase (SOD), totd sulfhy-
dryl (TSH), catadlase (CAT) and lipid peroxidationin
variousrat tissues.

MATERIALSAND METHODS

Chemicals

All chemicalsand reagents used were of thehigh-
est purity available. Vitamin E (53% a- tocopherol ac-
etate) manufactured by Codidait Sarl, 22120 ffiniac.

Animals

Theanimalscare and handling wasdoneaccording
totheguidelinesset by theingtitutiona ethicscommit-
tee, JN.Medical College, AMU Aligarh. TwelveMde
swiss abino rats weighing 180-200g obtained from
central animal house, J.N.Medical College, AMU,
Aligarhwereused in the present experiment. Ratswere
housed in plastic cages, 3 per cageunder standard con-
ditionswith freeaccessto drinking water and basd diet.
Theanimaswereacclimatized tolaboratory conditions
for 7 daysbefore use and were maintained in aroom
with controlled temperature (20-22°C), relative humidity
(50%) and 12 hlight/dark cycle.

Treatment
Vitamin E dosewas 50 mg/ kg body weight every
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other day. Thisdosewas used because of the previous
studies of Alpert®!, showed 50 mg vit E/ kg BW was
effectiveinenhancing rend and cardiac catalase activi-
tiesinrats.

Experimental design

At thebeginning of the experiment, ratswereran-
domly divided intotwo groupsof six ratseach. ThelST
onewasthe untreated control group which received
norma saine0.2 ml per animd per day through gavage
onceaday. The 2™ group wastreated with Vit- E (a-
tocopherol) alone.

Thetotal treatment timewas 12 days. At theend
of theexperiment, animalswere sacrificed by cervica
dislocation. Brain, lung, heart and pancreatic tissues
wereremoved and immediately rinsed inice cold sa
line. Then homogenized with Teflon pestleglass ho-
mogenizer in 10% w/v ice cold 0.05M potassium
phosphate buffer (PH 7.4) and theti ssue homogenate
wasfurther processed accordingly to beused for the
andysis.

Biochemical analysis

LPO activity was determined according to the
method of Okhawa?! based onthethiobarbituric acid
(TBA) reaction with malondia dehyde (MDA) formed
owing to the peroxidation of lipids. Superoxide
dismutase (SOD) wasassayed by the ability of theen-
zymetoinhibit autoxidation of pyragdlol by themethod
of Marklund and Marklund®®, Catalase (CAT) was

assayed by the decomposition of H,O,, by the meth-
odsof Aehi™, Totd sulfhydryl (TSH) content wases-
timated by the method of Sedlack and Lindsay®¥,
based on the devel opment of astableyellow color with
5,5’ dithio,bis 2-nitro benzoic acid (DTNB, Ellman’s
reagent). Protein concentration was determined accord-
ingto Lowry™, LPO and TSH wereexpressed asnmoal/
gtissueand pmol/g tissue respectively while as SOD

and CAT wereexpressed asu/mg protein.
Satistical analysis

Theresults were expressed as mean + SEM. All
obtai ned resultswere compared with respect to thecon-
trol animals (C), in order to elucidate apossible pro-
tectiverole of Vit E. Differences between means of
control and treated rats were analyzed by using
Student’s t-test. The accepted level of significance in all
the caseswas p<0.05, p<0.02 highly significant and
p<0.001 very highly significant. Student’s t-test was
done by using SPSS package program, version 10.01,
SPSS, Chicago, IL.

RESULTS

TABLE 1 displaysthe effect of vitamin E (a-
tocopherol) on antioxidant enzymes activities and
mal ondialdehyde concentration (asindicator for lipid
peroxidation) in Brain, Heart, Lung and Pancreas
of rats

TABLE 1: Effect of vitamin E acetateon Brain, Lung, Heart and pancr eassuper oxidedismutase (SOD), Catalase (CAT),
Total sulfhydryl (TSH) activitiesand malondialdehyde (M DA) concentr ation of ratsascompared to control.

. (SOD) (CAT) (TSH) (LPO)
Tissues & (U/mg protein) (U/mg protein) (umol/g tissue) (nmol/g tissue)

groups Mean SEM Mean SEM Mean  SEM Mean SEM
Brain (C) 5.39 0.47 6.99 0.41 47.86 5.46 16.87 1.93
(Vit E) 767 215(4230) 1146 2.37(6394)*** 4993 998(432) 1644 2.18(-254)
Lung (C) 6.99 152 1.88 0.23 5530  10.84 4.99 0.73
(Vit E) 701  047(0.28) 241  065(2819) 57.88 4.98(466) 427  0.74(-14.42)
Heart (C) 9.60 1.91 4.12 0.80 55.71 6.65 7.25 2.50
(Vit E) 1035  114(7.81) 457  126(1092) 6303 6.82(1313) 597 1.21(-17.65)
Pancreas (C) 7.16 1.00 2.83 0.73 39.46 5.94 5.50 0.86
(Vit E) 11.85 111(6550)** 448  068(5830) 4345 856(10.11) 364 0.60(-33.81)*

Values represent Mean and SEM of six rats per group in brain, lung, heart and pancreas. Paired samples t-test was performed
to compare the parameters of control (C) and Vit-E acetate (Vit E) groups. Values. *** p<0.05; ** p<0.02; " p<0.001 are
significant. Figures in parentheses indicate percent decrement compared to controls.
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In comparison to the controlsno significant differ-
ence could be detected in brain, lung and heart SOD
activitiesof Vit-egroup (TABLE 1). But SOD activity
of pancresswasfound higher inVit-egroup when com-
pared to control rats (65.50%, p<0.02). Interestingly,
TSH remained undteredindl thetissuesof a-tocopheryl
acetate group compared to controls. Therate of lipid
peroxidation show aprominent decreasein pancreas
(33.81%, p<0.001) but remained unchangedind| other
tissuesof Vit-eadministered group. Alsothehigher CAT
activity wasnoticeablein the brain (63.94%, p<0.05)
but manifest no sgnificant differencesin other tissuesof
Vit-e supplemented group with respect to controls. The
increasein pancreatic SOD activity isdemondstrated in
figure 3, whileincreasein braintissue CAT activity is
demongtratedinfigure4.
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Figured4: Effect of vitamin E acetateon catalase (CAT) activity
in different tissuesof rat. Valuesrepresent £ SEM.

DISCUSSION

Epidemiologicd studiesprovideincreasing evidence
related to theimportance of the human antioxidant de-
fense system in assessing therisk of chronic and de-
generative diseases. In recent years, several suchin-
vestigationshave proved strong circumstantia evidence
for thebeneficid effectsof Vit-eand haveshownahighly
significant correl ation betweenlower risk to ischemic
heart disease mortaity and higher plasmaVit-E levels.
Beneficid effectsof Vit-e supplementation on human
health are al so noted in various chronic diseases and
someacuteclinica conditiong?!.

Recently, it has become clear that, Vit-eisalso
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necessary for the maintenance of normal neurol ogi-
cal structureand function. Invivo, Vit-eisthe only-
well recognized, lipid soluble, chain- breaking anti-
oxidant and may therefore be expected to play an
important rolein protecting lipid rich structures such
asthebrain from freeradica damage®®. It hasbeen
reported that enrichment of brain membraneswith
Vit-e by dietary supplementation provides ahigher
protection of brain membranes against free radical
oxidation®",

Chaudiére J©® reported that despite the fact that
Vit-e concentration was 12 times|ower inthe brain of
Vit-edeficient rats, no significant changein CAT activ-
ity in cerebral tissuewasfound between the controls
and Vit-edeficient groups. Theseresults suggest that
the central nervoussystem (CNYS) isstill substantially
protected when its Vit-e content has been decreased
to 3ug/g fresh weight!3,

In a study Matsuo M reported that, since the
Vit-econcentrationin branwasfoundfarly stable, there
might beamechanism by which brain antioxidant ca-
pacity ismaintained and optimized despitethe possible
influence of oxidative stress. In concordancewith the
results mentioned above, in our study CAT activities
werefound higher in brain of Vit-egroup in respect to
control animals(TABLE 1) but no significant change
could be seenin lung, heart and pancreatic tissues of
treated group. So herein our case brain antioxidant
capacity isoptimized by Vit-e.

According to Tappel 9, biomembranes and sub-
cdlular organdlesarethemgor Sitesof lipid peroxidetion
damage. The peroxidative changestriggered by free
radical in brainfatty acidsand phospholipidsmay be of
importance in the development of brain cell damage.
Freeradicds, i.e. highly reactivemoleculeswithan un-
paired e ectronin an outer orbital, are constantly being
formed in variousreactions essential for aerobiclife.
Thebest sudied effect of free-radicd atack isthat caus-
ing lipid peroxidationi.e. oxidation of a-methylene
bridges of unsaturated fatty acids, resultingin thefor-
mation of lipid peroxidesand hydroperoxides, finally
leading tofragmentation of lipids. Ashiomembranesare
richinunsaturated fatty acids, such reaction may lead
to thedisintegration of membrane structureand finally
toirreversblecdl damage. Vit-E (a-tocopheryl acetate)
isawell known antioxidant and reported to stabilize

BioTechnology — ammm—

plasma membranes*! as well as lysosoma mem-
braned*? and mitochondriad membranes*d. Discussing
our resultswith respect to brain tissue LPO activity, no
sgnificant variation could benoted intheVit-E supple-
mented rats. Thismight be dueto low dose of Vit-E,
insufficient to causereversiblechangeinbrain LPO of
treated rats. Asto the TSH and SOD of brain of Vit-E
group, here also no change could be seen in respect
to controlsmay be due to the same reason mentioned
above. Interpretting our findingswith respect to lung,
heart and pancreas, it was noted that L PO and anti-
oxidant enzymes showed no change in lung tissue of
Vit-E inoculated rats. Matsuo M also could not
detect any changein Vit-E deficient rats. Discussing
about the heart L PO and antioxidant status, herealso
no change was found in treated group. L. Packer(?
indicatesthat, thereisahighly significant correlation
between ischemic heart disease, angina pectorisand
low plasmaVit-E levels. He stressesthat Vit-E isin-
versely related to therisk of angina, independent of
the other antioxidants. These observationswhich are
in concordance with our results postul atethe fact that
long term and high dosage Vit-E admini stration might
be beneficial in patients carrying therisk of coronary
heart diseases. Pancreatic tissue manifestsapromi-
nent variation in LPO and SOD activitiesin Vit-E
supplemented rats. Thusit isnot unreasonableto pos-
tulate that the protective effect of a-tocopheryl ac-
etate is affected by its free radical scavenging,
antioxidativeand membrane stabilizing effects.

Based onthefact that it usually takes severa days
or weeksto substantially increase the Vit-E content
of membranes?Y and al so taking into consideration
the marked influences of the health status, life style
and environmental on the requirements of the organ-
ismfor Vit-E?Y, therefore Vit-E supplementation suf-
ficient to protect the organism from toxic agents and
freeradical damageisatime consuming process. Itis
concluded that Vit-E isan essential component of the
pancreas for the protection of this tissue against
peroxidative damageeven at thelow dose. SinceVit-
E istheleast toxic among fat solublevitaminsand no
toxicity has been observed at high doses*, our re-
aultsindicatethat long term and high dose Vit-E supple-
mentation may bebeneficia inthe prevention of brain,
heart and lung toxicity.
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CONCLUSION

The present study demonstrated that treatment with
vitamin E acetate caused asignificant declineinthelev-
elsof MDA and anincreasein SOD activity in pan-
creas and Catalase activity of the brain was also el -
evated by the antioxidant as compared to control ani-
mals. The observed levels of these parameterswere
found higher than the normal values of the control
(TABLE 1). This postulates that Vitamin E acetate
proved to bebeneficid in decreasing thelevelsof free
radicalsinthe above mentioned organs concluding that
using dietsrichinvitamin E acetateon regular basis
could bebeneficid indleviating oxidative sressin Pan-
creas and Brain even at low doses, but for heart and
lungthisdoselevel wasfound low toreversethechanges
caused by reactive oxygen speciesthus confirming that
for these organs Vit E intake should be higher than 50
mg/ kg BW per day in order to enhancetheactivity of
endogenous antioxidant enzymesaswell asfor decre-
mentinMDA.
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