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Abstract: Vitamin E has an effect in the maintenance of sperm and egg qualities. a suitable amount of vitamin E in
poultry diet significantly protects semen with sperm qualities in male birds and egg qualities in female birds that by

decreasing the lipid peroxidation in semen and eggs.
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Introduction
Vitamin E is absorbed through the lymphatic
pathway and transported into the systemic

circulation. [1]

Due to fat-soluble properties it is incorporated
in plasma membranes and lipid storage organelles, so
it is widely distributed throughout the body [2].
Vitamin E interacts with other dietary components,
as selenium, polyunsaturated fatty acids, sulphur-
containing amino acids, vitamins, minerals, and
synthetic antioxidants [3]. Vitamin E is interfere in
iron metabolism and steroidogenesis [4].

Vitamin E helps in transport amino acids and
may be lipids in the intestine [5] and it playes a role
in stimulation of humoral and cellular immune
responses against infectious diseases [6]. Some
disorders related to Vitamin E deficiency caused in
liver, kidney, lung, and in adipose tissue [7]. Vitamin
E deficiency may help in increasing the risk of
ischemic heart disease, breast cancer, and the
incidence of infections [8], vitamin E is primarily
crucial for fertility in poultry. Reproductive functions
are crucial for healthy offspring and species survival
of all animals, including poultry. Dietary
supplementation with vitamin E increases the
resistance of poultry against infectious diseases [9].

The aim of this paper is to review studies the
effects of dietary vitamin E on male and female
fertility in poultry species.

Effect of vitamin E on chicken immunity

The standard supplementation with certain
minerals and vitamins helps to increase the birds’
immune resistance against pathogenic diseases [10].
The dietary requirement for vitamin E in poultry feed
is highly variable and depends on the concentration
and type of fat in the diet, the concentration of
selenium, and the presence of pro-oxidants and
antioxidants [11] The National Research Council’s
Committee on Animal Nutrition, USA, provided the
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nutrient requirements for poultry species According
to its recommendations, poultry feed can be
supplemented with 10 IU of vitamin E per kg feed.
for chickens aged up to six weeks, 5 [U/kg feed for
chickens aged over six weeks, 12 [U/kg [11] vitamin
E deficiency impairs feather development in chickens
[12]. Some disorders occur in chicken due to vitamin
E deficiency as nutritional muscular dystrophy that
affects striated muscles, erythrocyte hemolysis that
affects erythrocytes, and exudative diathesis, affects
capillary walls and can affecting hepatic
mitochondria and microsomes, and causing
accumulation of ceroid in adipose tissues, and lead to
cerebellar encephalomalacia in chickens [12].

Effects of Dietary Vitamin E on Male Fertility
Functions in chickens

Male fertility is principally related to semen and
sperm qualities, including the volume of semen,
concentration of sperms in the semen, sperm
viability, sperm motility, sperm forward progression,
and the sperm fertilizing capacity. These qualities
can be affected by several environmental factors and
endocrine disrupting chemicals, which may enter the
body through diet, respiration, and skin contact [13].

Male chickens were fed a diet high in linoleic
acid (7.3%) and low in vitamin E (4.3 mg/kg diet)
from hatch to 28 weeks of age, and high in both
linoleic acid (7.3%) and vitamin E (166.3 mg/kg diet)
from 28 to 40 weeks. As a result, the adverse effects
on fertility and semen concentration were restored in
chickens fed on the diet high in vitamin E. Thus, the
adverse effects of linoleic acid on male fertility are
not permanent but can be reversed by vitamin E
supplementation [14].

Male chicks were fed basal diet supplemented
with 10, 100, or 200 mg/kg vitamin E from hatch to
30 weeks of age. An analysis performed during the
final three weeks of the trial revealed that the
proportion of abnormal and dead spermatozoa was
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significantly lower and the fertilizing capacity was
significantly higher in birds fed with 100 mg/kg of
vitamin E. Moreover, the vitamin E status of semen
and spermatozoa was higher in birds fed with 100
mg/kg of vitamin E than that in birds fed with 10
mg/kg of vitamin E [15].

It is well known that vitamin E interacts with
selenium, and that both play a role in the
maintenance of reproductive functions as well as in
the reduction of reactive oxygen species and free
radical generation [16]. Male chickens were fed a
balanced diet supplemented with selenium (0.3
mg/kg diet) and vitamin E (20 or 200 mg/kg diet) and
observed that the activity of glutathione peroxidase in
testes, semen, and sperms was significantly increased
[17].

The study by Jerysz and Lukaszewicz suggests
that combined supplementation with selenium and
vitamin E enhances the reproductive functions of
certain avian species that naturally show low
reproductive behavior [18]. Antioxidant
supplementation is not only important for lipid-
containing poultry feed but also a prerequisite for any
basal diet in order to maintain fertility. In a study by
Lin and colleagues [19], freshly hatched Taiwan
Native male chicks were fed with maize/soybean
diets for up to 23 weeks of age. After 23 weeks, the
birds were allowed to feed on maize/soybean diets
supplemented with 80 mg/kg feed of dl-a-tocopheryl
acetate for up to 52 weeks of age. Males fed with the
vitamin E supplemented diet showed significantly
higher sperm viability, sperm motility, and sperm
concentration in the semen. This study suggests that a
maize/soybean containing diet is inadequate for
maintaining the fertility functions in male birds, thus
vitamin E supplementation is required.

The semen volume, sperm motility, and sperm
capacity in fertilizing eggs had significantly
increased in birds fed with the vitamin E
supplemented diet. Several investigators have
demonstrated the association of vitamin E deficiency
with improved male reproductive functions. It has
been identified as an anti-sterility vitamin, and its
deficiency or long-term in the diet causes abnormal
spermatogenesis and affects the semen qualities (
sperm viability, sperm motility, and sperm capacity)
[20].

Effects of Dietary Vitamin E on Female Fertility
Functions in chickens

In chickens the daily egg production, the egg
quality, including egg weight and components of the
yolk and albumin, and the egg fertility and
hatchability are the most important factors that
determine healthy offspring. The number of fertile
eggs produced for hatching indictates the success
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fertility of hens [21]. The yolk and albumin stored in
the eggs considered the nutrients required for embryo
development. A chicken egg contains significant
amounts of nutrients, including carbohydrates,
proteins, lipids, vitamins, and trace elements, and
these nutrients can be increased or decreased in eggs
by changing the dietary composition. chickens fed
with a standard diet, have relatively stable of the
concentrations of total lipids, including the
polyunsaturated fatty acids of the linoleic acid series,
and of antioxidants [22]. In hens fed with a basal diet
high in linoleic acid (7%) and low in vitamin E (20
IU/pound feed) for eight weeks, egg production had
decreased from 78% to 25%. Only 37% of the eggs
were fertile, and none of the fertile eggs was hatched.
When hens were fed with a diet containing high
amounts of both linoleic acid (7%) and vitamin E
(100 IU/pound feed) for eight weeks, the egg
production reached an average of 57%. Seventy-six
percent of the eggs were fertile and 67% of the fertile
eggs were hatched. So vitamin E acts as an
antioxidant, and protects female fertility by
preventing the breakdown of linoleic acid, which
would lead to oxidative damage. [23], on the other
hand hens which were fed diets low in linoleic acid
do not require additional vitamin E or antioxidants
for maintenance of egg production, fertility, and
hatch of fertile eggs [24].

the antioxidant property of vitamin E is very
helpful in reducing the adverse effects of toxic
compounds like vicine., an adequate amount of
vitamin E was found necessary in the poultry diet for
maintaining female fertility, regardless of whether or
not the diet is high in polyunsaturated fatty acids [25]

the amount of vitamin E in the diet should be
correlated with the amount of dietary selenium and
polyunsaturated fatty acids. If the poultry diet
contains a sufficient amount of selenium and is not
rich in polyunsaturated fatty acids, about 20 mg
vitamin E per kg diet is required for maintaining
fertilization rate of breeding hens [26]. an amount of
more than 500 pg vitamin E per egg to ensure the
hatching of healthy chicks [27].
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