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A biological experiment was conducted to study the effect of vitamin E and selenium
supplementation on growth performance and lipid profile with two hundred and ten commercial
straight run day-older layer chicks. The chicks were randomly allotted into seven treatment C%;rouEs
with three replicates of ten chicks each. The chicks were fed basal diet (TQ, basal diet with 100mg/ gi
vitamin E (T2), basal diet with 200mg/k? vitamin E (T3), basal diet with 0.2mg/kg selenium (T4), basa
diet with 0.4mg/kg selenium (T5), basal diet with | qu/kg vitamin E plus 0.2mg/kg selenium (T6),
and basal diet with 200mg/kg vitamin E plus 0.4mg/kg selenium (T?} for thirty two weeks ﬁerlpd. The
results revealed that there was no significant difference in body WEI? t of layer chicks for the first four
weeks between treatment groups but the body weight of groups g[ , and T7) receiving both vitamin E
and selenium supPIementat_lon i significantly increased ELP< .05) during 5-32 weeks period ot age.
The feed intake of layer chicks did not vary significantly between treatment groups. Chicks recelvm([;
su_pPIem_ents of both vitamin E and selenium produced significantl (P<0.0lz lower total cholesterol,
triglycerides, VLDL and LDL cholesterol and significantly higher (P<0.01) HDL cholesterol. Present
research suggested that vitamin E and selenium influences lipid metabolism by decreasing total
cholesterol, triglycerides, VLDL and LDL cholesterol and increasing HDL cholesterol.
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~Vitamins and  minerals are vital
nutrients that are involved in both metabolic
and physiological processes, which are critical
for human and animal health and animal food
Broductlon. Efficient oult% production i
ased on the feeding of well balanced diets to
highly Brodu_ctlve line of birds. The immune
s%/stem. enefits greatly from proper nutrition of
the bird. Thus in many instances, proper
nutrition decreases the immune suppression
associated with the stress resPonse in the bird.
It was reported that when fonnulating feed
nutritionists have to take into account severa
factors including stress management and
immunity enhancement’.
. In this respect, antioxidants play an
important role in° maintaining bird  health,
Broductlve and reproductive perfomiance . In
irds, free radical generation and lipid
peroxidation ~ are  responsible  for  the
development of various diseases as well as for
a decrease in bird’s productivity and product
quality™  Vitamin E functions as a chain
breaking antioxidant which prevents free
radical Induced oxidative dama%e by trappmg
reactive oxyradicals in biological membranes’
Trace elements function as parts of proteins,
honuones, enzymes or as cofactors that activate
specific enzymes. Selenium is a required
nutrient for poultry. NRC in 1994 reported that
selenium is an essential component of selenium
dependent glutathione peroxidase (GSH-Px),
an enzyme involved in cellular antioxidant
protection.

Vitamin E and GSH-Px are two
molecules that help to prevent the oxidative
damage. Vitamin E prevents the dangerous
molecules (peroxides) from being formed, but
even with adequate vitamin E, some peroxides
evade destruction. GSH-Px destroys the
peroxides hefore they have a chance to cause
membrane damage. GSH-Px concentration and
activity is directly related to the selenium status

of the animar. Selenium exists naturally in two
chemical fonns, organic and inorganic.
Traditionally, selenium has been added to
poultry diet in the fomr of inorganic sources
such as either sodium selenite or sodium
selenate®.  Results of current researches
provided evidence that organic fonn of
selenium is generally safer and better
absorbed”. _ o
Lipid accumulation leads to oxidative
stress which may contribute to peroxidation of
LDL. These peroxidative fatty acids and
reactive oxygen species induce hepatic dama%e.
Some  researchers have reported that
antioxidant supplementation causes significant
improvement in blood lipid parameters of
humans™".  However, another study has
reported that there were no changes in plasma
lipoprotein - concentrations after antioxidant
supplementation'®. Organic selenium had an
advantage in reducing oxidative stress in
birds, ~ Organic selenium is an effective
antioxidant and hyjlrollpldemlc agent in normal
hamsters”. Several animal studies have also
shown that vitamin E supplementation affects
lipoprotein - metaholism b¥ reducing  serum
triacylglycerols™ and total cholesterol, and
increasing HDL-cholesterol levels. Selenium
and vitamin E are inter-related; hence complete
Erotectlon of living cells requires both vitamin
and selenium in the diet, . .
~In the light of lack of infonnation on
the influence of vitamin E and selenium on
lipid profiles in chicken, this study was
undertaken to investigate the influence of
vitamin E and selenium either independently or
simultaneously on growth perfonnance and
lipid profile parameters in chicken.
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- Two hundred and ten commercial
stralﬁht run day-old layer chicks belonging to a
single hatch were purchased from a local



hatchery, wing banded, weighed and randomly
allotted into seven treatment groups with three
replicates of ten chicks each. The chicks were

fed basal diet (T1), basal diet with 100mglkg
vitamin E (T2), basal diet with 200mg/kg
vitamin E (T3), basal diet with 0.2mglkg

selenium (t4), basal diet with 0.4mglkg
selenium _(ts), basal diet with loomg/kg
vitamin E plus 0.2mg/k9 selenium (Te), an
basal diet with 200mg/kg vitamin E plus
0.4mg/k1%selen_|um (T7).

The chicks of all treatment groups were
reared in cages under standard managemental
condition throughout the investigation period
of 32 weeks. The investigation diet was
fomiulated according to the standard prescribed
in Bureau of Indian standards”; expect the
vitamin E and selenium level in basal diet.
Vitamin E in the form of dl-a-tocopheryl
acetate (Promix E) and selenium in the fomi of
Sel-plex ~ were incorporated either
independently or simultaneously in the basal
diet. The chicks were fed with weighed
quantlt?/ of feed ad libitum and have free access
to whole some water.

(i) Growth rate study:

Individual body weight and total feed
consumption in each replicate in all the
treatment groups were recorded at the end of
every 28 days period.

(i) Collection of blood sample for
lipid profile parameters:

Blood samples from all the seven
treatment groups were collected on 32nd week
of age from the wing vein of the birds for lipid
profile studies. Blood was collected in clean
%Iass vials using heparin as an anticoagulant.

lasma was separated and used for the analysis
of various lipid parameters.

Siii) Lipid profile studies:
a) Total plasma cholesterol:

Estimation of total cholesterol in
plasma was carried out according to the
Instruction  manuals  accompanying  the
diagnostic  kits obtained  from ~Qualigens
Diagnostics, Mumbai, India, using enzymatic
&Cholesterol esterase. Cholesterol oxidase and
eromdase? method. The results are expressed
as mg/dl of plasma.

(b)r rriglycerides in plasma:

Triglycerides estimation in plasma
was carried out according to the instruction
manuals accompanying the diagnostic Kkits
obtained from Qualigens Diagnostics, Mumbai,
India, using enzymatic (Lipoprotein lipase.
Glycerol kinase, Glycerol-3-phosphate oxidase.
Peroxidase, 4-Aminoantipyrine and ATP)
colorimetric method. The results are expressed
as mg/dl of plasma, _ . .

(c) ngh_ Density  Lipoprotein
Cholesterol (HDL-C) in plasma:

- HDL-C estimation in plasma was
carried out according to the instniction manuals
accompanying the diagnostic kits obtained
from Qualigens Dlagnostlcs, Mumbai, India,
using phosphotungstate method. The results are
expressed as r{}g/ ofplasma. _

d) Very Low Density Lipoprotein
Cholesterol (VLDL-C) in plasma: _

The plasma VLDL-C was estimated
_b{)(]employmg the Friedwald formula (1972).
e results are expressed as mg/dl of plasma.

Triglycerides

VLDL-C =

(e) Low  Density Lipoprotein
Cholesterol (LDL-C) in plasma: .
~ The Blasma LDL-C was estimated as
the difference between total cholesterol and the
sum of VLDL-C and HDL-C. The results are
exgressed as mg/dl of plasma.
LDL-Cholesterol = Total Cholesterol-(VLDL-
C+HDL-C) |
(Iv) Statistical analysis
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The collected data on  various
parameters were subjected to analysis of
variance for statistical m%nlflcance as per the
methods of Snedecor and Cochran™

RESVLTS

1. Growth performance: _ _
~The mean hody weight gain of

layer chicks from 1to 16 and 17 to 32 weeks of

age as influenced by supplementation of

vitamin E and selenium independently and

simultaneously is presented in Table 1 and
Table 2 respectively. The mean body weight of
layers during the first 4 week growth period did
not differ significantly amongi the treatment
groups. The body weight of layer birds was
significantly (P<0.05) higher in Te and Tv
throughout the study period as compared to
control and other™ treatment grouBs. No
mgnlflcant difference was observed Dbetween
T2, T3T4and T5.

Table 1

Mean (£ S.E) body weight of layer birds as influenced by supplementing vitamin E and selenium
from 0-16 weeks of age.

Treatment
groups 0-4 weeks
T, 187.157.83

T2 198.92+4.83
T3 204.7316.23
T4 200.2946.55
T5 202.60£7.80
T6 209.44+4.34
Tv 212.7145.08

5-8 weeks
512.6518.73"

528.95+1187™  834.94il4.15* 103161l 5.44*
538.13£1050""  842.52i 11.3"™*™  1040.71ill.42%*™
530.29£9.69"
532.6319.08"™ 840.27110.78*" 1037.41i9.2*
551.89+1243™  861.21i8.97"™
560.26+11.41"

13-16 weeks
1020.19i 1088*

9-12 weeks
816.06+!4.06-"

837.7319.70®  103355il0.77+*"
1060.09i8.55™

870.91i6.95"  1068.63i9.65"

Ivalue given in each cell is the mean offifteen observations,
Means within a column with no common superscript differ significantly (P<0.05).



Table 2

Mean (x S.E) body weight of layer birds as influenced by supplementing vitamin E and selenium
from 17-32 weeks ofage.

Treatment

groups 17-20 weeks 21-24 weeks 25-28 weeks 29-32 weeks
T, 1253.86+15.24"  1273.58il3.09"  1296.25i3.75"  1314.45il3.18"
T2 1268.86il3.96""" 1290.85il4.21""" 1308.55il2.86""" 1330.69il2.62""

T3 1278.6719.90"™ 1303.91il0.55™"™" 1326.01i9.86™"™ 1344.4711101™"

T4 1270.11113.32""  1291.61i14.06™" 1310.09i1455™ 1331.71il4.64""

Ts 1273.01il3.00""  1294.56i13.36"" 1317.79il3.38"" 1335.4511502""

T6 1298.89ill.41"™ 1319.54ill.76™" 1340.01il2.39"" 1362.03il4.75™

T 1308.27i10.04™  1330.56il0.55"  1353.28il0.25"  1374.40il0.26"
Value given in each cell is the mean offifteen observations.

Means within a column with no common superscript differ significantly (P<0.05).
Table 3

Mean (z S.E) feed consumption per bird per day gg) of layer birds as influenced by
supplementing vitamin E and selenium from 0-16 weeks of age.

Treatment
groups 0-4 weeks 5-8 weeks 9-12 weeks 13-16 weeks
T, 22.3510.06 45.52i10.15 53.6310.12 61.62i0.14
T2 22.201 0.11 45.4410.12 53.46i0.10 61.51i0.03
T3 22.21i0.07 45.3510.06 53.5510.05 61.48i0.04
T4 22.25i0.12 45.39i0.13 53.41i0.05 61.4610.05
75 22.3210.06 45.48i0.04 53.40i0.13 61.57i0.12
T6 22.0510.09 45.3110.06 53.30i0.19 61.38i0.08
Ti 22.14i0.33 45.28i10.07 53.27i0.09 61.36i0.10

|
Value given ine

ach cell is the mean ofthree observations.
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Mean (z S.E) feed consumption per bird per day
supplementing vitamin E and selenium

Treatment

Table 4

0) of layer birds as influenced by

f(rom 17-32 weeks of age.

groups 17-20 weeks 21-24 weeks 25-28 weeks 29-32 weeks
T 78.5540.18 95.06£0.11 105.58+0.23 112.2740.21
T2 78.36+0.11 94.64+0.30 105.5310.11 112.230.11
T3 78.310.07 94.43+0.06 105.48+0.20 112.13+0.14
T4 78.3540.12 94.3440.14 105.34£0.06 112.03£0.10
Ts 78.22+0.14 94.45+0.15 105.4620.10 111.99+0.06
T6 77.780.43 94.330.11 105.05£0.08 111.9620.13
T7 78.21+0.09 94.27+0.19 105.16+0.12 111.8240.19

Value given in each cell is the mean ofthree observations.

2. Feed consumption; o
The effects of different levels of vitamin
E and selenium supplementation on .dal%y feed
consumption of layer birds are shown in Table 3
and Table 4. The feed intake of birds during the
study period did not differ 5|gn|_f|cantIK among
treatment groups. However, numerically the lowest
feed consumption was observed in all supplemented
groups compared to control. Among the treatments,
the groups Te and T7 that received combination of
vitamin - E and selenium had lower feed
consumption throughout the study period.

3. Lipid profiles: _ _

~_The lipid profiles of layer chickens are
shown in Table 5. The mean cholesterol and LDL-
Cholesterol levels were 5|(_1n|f.|cantly P<0.01)
lower in both vitamin E and selenium supplemented
birds. There was a also significant (F<0.01)
decrease in the level of VLDL-Cholesterol and
triglycerides in T3 Te and T7 groups as compared to
control and other treatment groups. The mean HDL-
Cholesterol was significantly FI?<0.01) higher in
!ayehr téllrds receiving both vitamin E and selenium
in the diet.
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Table 5

Mean (x S.E) lipid profiles of layer chickens as infiuenced by supplementing vitamin E and

selenium.
Tota HDL-C  VLDL-C  LDL-C
Trger%targ)esnt CQ?nIg?gel)rol TG (mg/dl) (mofd] (mg/d (mg/d]
T 155340060 11334113 010700 2702 109 6ij g
T 14824107 10884119 35.0£0.80% 218£0.23* 9154173
¥ 146.3+1.03¢ 107.3+128" 35.780.68“ 2158025" 89.1+1.03%

T4 151.1+1.05" 110.9£1.15% 31.9+0.90"
109.3+1.00“ 32.5+0.54"
105.5¢1.25"  37.9+1.04"
103.9+1.27" 39.2¢.1.03" 20.8+0.26" 81.0+1.28"

Ts 149.8+1.12"
T6 1434+1.10"
v 140.9+1.177

22.2+0.23% 97.1+1.017
21.9£0.21%  95.4+1.59™
21.1£0.25"  84.5¢1.69"

Value given in each cell is the wean ofsix observations.
Means within a column with no common superscript differ significantly (P<0.01).

VISCUSSIOM

The supplementation of vitamin E (100 &

200 mglkg) and selenium (0.2 & 0.4 mP/k_g)
independently and simultaneously in the basal diet
improved the body weight gain of layers chicks
from 0-32 weeks of age. However, higher body
weight gains were recorded in combination of
vitamin E and selenium su;()flemen.ted groups (T{,
& T?) than vitamin E and selenium alone fed
%rou_ps. The ﬂresent flndlnﬁs are in agreement with
rvind et an, and Sahin et ah,  who also

observed that vitamin E and  selenium
supplementation increased hody weight in broilers
and Japanese quails respectively. It was also
reported that vitamin supi)lementatlpn at
250mg/kg in Japanese quails significantly
increased body weight gai™®  Significant
improvement in body weight of white "Leghorn
birds was ObSGI’Vﬁd due to vitamin E and selenium
supplementation® It has been found that
maximum hbody weight gain were obtained in

broiler chicks fed diets containing 0.5mg/kg
selenium and 3001U/kg vitamin E .~ _
On contrary, no significant difference in
body weight gain was observed in Golden
Montazah ~laying hens fed vitamin E and
selenium™. It"was also reported that E-Care-Se-
Herbal supplementation into the diet has no effect
on body weight gain in broilers'. The bodly welrt;ht
gain of vitamin E and selenium supplemented
grouPs may due to the fact that vitamin E is an
excellent biological chain breaking antioxidant that
protects cells and tissues from lipoperoxidative
damage induced br free radicals. Vitamin E
interacts  with  selenium  containing  enzyme
glutathlone peroxidase to prevent the oxidative
reakdown to tissue membranes and cell integrity
and cell membrane damage . .
Different levels of vitamin E and selenium
supplementation either alone or in combination in
layer chicks did not show any significant
difference on feed consumption from 0 to 32 weeks
of age. These flndm([}s were supported by previous
studies  which also repoiled that  dietary
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supplementation of vitamin E did not show an
significant effect on feed consumption in broilers™
®, It has also been found that comhined
supplementation of vitamin E and selenium in
drinking water did not alter the feed intake in
broilers"™. Dietary supplementation of combination
of probiotics, yeast, vitamin E and vitamin C in
laying hens also shows no significant difference on
feed consumption . On the other hand, it was
reported that supplementation of vitamin E 315_0
and 300 IU/Kg) in the basal diet resulted in
agmﬁcantlr lesser feed in take in broilers .
Naylor et al.,  observed that broilers fed basal diet
su!opl_emented with selenium as sel-plex or sodium
selenite (0.1 and 0.25 ppm) for 38 days had lower
feed intake. The variation in feed intake may be
due to genetic selection of hird, dosages, season,
housing designs and weather patterns prevailed at
the time of experiment. _
~Inthe present study, the effects of dietary
vitamin E and selenium supplementation on Plasma
lipid profiles in layer hirds were investigated. In
comparison to the control diet and other treatment
groups, enrichment of diet with combination of
vitamin E and selenium significantly decreased
(P<0.01) the total cholesterol and trlglrcerlde
content and also the VLDL and LDL cholesterol
levels. Vitamin E is an effective chain breaking
lipid-soluble antioxidant in biologic membranes
and has been widely used in the defense against
oxidative stress. Long-tenn supplementation of
vitamin E reduced ex vivo low-density lipoprotein
‘LDL) oxidizability and in vivo lipid peroxidation
leveP*”. lizuka et al.  studied the effects of
inorganic selenium on lipid metabolism in rats fed
a high-cholesterol diet and reported that selenium
suppressed the triacylglycerol, total cholesterol and
free fatty acid concentrations in the serum and
inhibited” the amount of liver triacylglycerol and
cholesterol. ~ Selenium  seems to  have a
hypocholesterolemic activity and an in vivo study
showed that selenium supplementation decreases
total cholesterol and trlﬂlycerldellev_els in rabbits
It was also reported that combination of dietary
lycopene and vitamin E supplementation reduced

serum cholesterol concentrations {P < 0.05) in
Japanese quails™ .

On contrary, the chickens fed on
standardized diet ~ with antioxidant  vitamin
supplementation (vitamin C-200 mg/kg[day_ and
vitamin  E-I00 mglkg/day) resulted significant
reduction (P<0.005§ in plasma triglyceride but the
total  cholesterol  ~ remain _unchanged"".
Supplementation of Se, Zn and vitamin E (0.42, 68
and 60 mgi [day, respectlvely% in the diet of lamb
significantly decreased the cholesterol content of
blood plasma but found no changes in the blood
plasma content of triglycerides™. Administration of
cholesterol with vitamin E offers Protectlon against
oxidative damage but had no effect on the lipid
levels in rabbits™. .
~In this study, dietary supplementation of
vitamin E and selenium in treatment groups 6 and
7 was found to cause a significant (P < 0.01)
increase in the mean values of HDL-Cholesterol
(HDL-C) as compared to control and other
treatment grouPs. It has been reported that vitamin
E supplementation in rabbits affects the lipoprotein
metabolism by increasing the levels of HDL
cholesterol*. = Antioxidant vitamins
suBEIementatlon sllgnlflcantlr increased (P<0.005)
HDL-cholesterol in the broiler chickens qomP_ared
with control group and also caused significant
elevation (P<0.01) in serum HDL/LDL cholesterol
ratio™ Selenium- deficiency seems to result in
increased total cholesterol and LDL levels and a
significant decrease in HDL levels in rat and it has
been proposed that this may be related to an
increased HMG CoA reductase activity

Falkowska et a. ~  showed that
supplementation of a diet with selenium and
vitamin E 5|gn|f|cantlg increased HDL fraction in
blood of cows from 0.440 to 0.552 mmol/1. The
Bresent findings was not in agreement with
Brzoska and Brzoska™ who observed that increase
in the level of dietary selenium reduced the
cholesterol content of blood plasma of cows from
228.6 to 1839 mo/dl, with simultaneous decrease
in HOL and LDL fractions. The reason for the
contradiction among the results might be due to the
result of the difference in the species used, age of


http://www.ijpbs.net

animals, duration and the amount of vitamin E and
selenium supplemented to the diet. Unfortunately,
there is a scarcity in information in the literature
with respect to the lipid parameters of layer
chickens. . _

Inconclusion, this study suggests that
combination of vitamin E at a level of 200mg and
selenium at 0.4mg/kg diet are good for improving
growth rate of layer chickens.  Thus,
supplementation of vitamin E and selenium at
levels above those recommended as nutritional
requirements enhances the performance of layer
birds. The present studK also stresses that vitamin
E and selenium may have a role in lipoprotein
metabolism, which may or may not be related to
their antioxidant action. The effect of vitamin E
and selenium on lipoprotein metaholism is either
through their antioxidant activity or by some other
mechanism is not clear at present, and requires
further carefully planned investigation.
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