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INTRODUCTION

Vitamin E (alpha-tocopherol) is a critically important nutrient. It is a primary dietary antioxidant, and helps in
maintaining cell membrane integrity. It also affects humoral and cell-mediated immunity, although these effects are
at considerably higher dietary levels than are normally fed (Nockels, 1979; Tengerdy et al., 1981). Cardiomyopathy
in broilers and turkeys may be reflective of vitamin E deficiencies (Bottje and Wideman, 1995).

The yolk sac is an important source of vital nutrients to the newly hatched bird. One critically important fat-soluble
nutrient contained in the yolk sac is vitamin E (alpha-tocopherol). Those vitamin E levels are dependent upon the
amount fortified in the hen’s diet (Surai, 1999). Typically breeder hens are supplemented at a higher level than
layers in order to increase quantity of vitamin E to hatchlings (NRC, 1994).

After the yolk sac has been absorbed, young birds depend on their diet for vitamin E that is typically provided as a
stabilized vitamin E ester (alpha-tocopheryl acetate). The efficiency of absorption of the vitamin E ester in young
birds is very low (Abawi et al., 1985). The reasons may be two fold:

e Lack of esterase to cleave the acetate moiety in the intestinal tract

e Lack of bile salts to micellize vitamin E (fat-soluble) prior to absorption making it water-soluble

ROLE OF VITAMIN E IN IMMUNOCOMPENTENCY

Vitamin E supplementation improves immune response to antigens by stimulating production of antibody-producing
lymphocytes (NRC, 1994; Tengerdy and Nockels, 1975; Nockels, 1979; Colnago et al, 1984; Tengerdy et al, 1984;
Boren and Bond, 1996). Vitamin E supplementation also enhances antibody production, thus offering improved
resistance to disease and protection against various infections in poultry (Gore and Qureshi, 1997). Vitamin E at
levels up to 300 IU of dl-alpha-tocopheryl acetate per kg (273,000 IU per ton) was shown to effectively improve
resistance to disease in chicks and poults challenged with E. coli (Heinzerling et al, 1974; Tengerdy and Nockels,
1975).

Since vitamin E is critically important for optimum function of the immune system, it is necessary to provide the
vitamin in a form and/or source to enhance absorption.

DIFFERENCES IN SOURCES OF VITAMIN E

In nature, most plants and oils naturally contain a mixture of tocopherols (alpha-, beta-, gamma- and delta-) that
show variable vitamin E activity. Of the four tocopherols, alpha-tocopherol

Figure 1. has the highest biological potency. The two commercial sources of vitamin
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the synthetic source is typically used in vitamin premixes instead of the natural sources. Several liquid vitamin E
products are commercially available. Most contain synthetic acetate in a water dispersible carrier, while one
product contains micellized alpha-tocopherol (EMCELLE® TOCOPHEROL, Stuart Products, Inc.).



IMPORTANCE OF FORM OF VITAMIN E

In order for supplemental vitamin E-ester to be utilized, two steps are necessary (Figure 2). The acetate moiety
has to be removed and the fat-soluble vitamin has to be made water-soluble by the action of bile salts (Gallo-
Torres, 1980). Research has shown that micellized, un-esterifed alpha tocopherol is better utilized than the oily
acetate-ester (Data on File, Stuart Products, Inc., 2002). However, due to lack of
Figure 2. Steps for absorption of | stability in feed, the only viable means to provide micellized alpha-tocopherol to
supplemental vitamin E esters | noyltry is via the water. Even though tocopherol is more available than its ester,

Deesterification water products generally contain synthetic tocopheryl acetate. The only product
esterase enzyme commercially available that contains un-esterified alpha-tocopherol is EMCELLE®
o TOCOPHEROL.
e s » EMCELLE® TOCOPHEROL is a water-dispersible micellized source of d-alpha-
(obsaluble) wiesang | tOCOPherol. Each ml contains 500 I.U. vitamin E activity. The product readily

mixes into drinking water and does not affect water consumption. It should not be
mixed into complete feeds and stored for extended time due to its unstable form. The micellization process creates
tiny microscopic water-soluble droplets (optimally 0.1 to 0.4 microns) of oily vitamin E liquid. The micellization
process dramatically enhances the ability of birds to absorb vitamin E (Soto-Salanova, 1995). The micelle is
completely water soluble, which greatly enhances absorption from the small intestine and rapidly increases blood
and tissue tocopherol levels. Essentially two steps prior to absorption are eliminated, allowing for quick and
efficient uptake of the vitamin. The micellized, non-esterified form of vitamin E, does not require the acetate ester to
be hydrolyzed prior to absorption and there is no need for micellization by bile salts.

EMCELLE® TOCOPHEROL EFFICACY STUDIES
Turkey Poults

Figures 3-5 show the responses of newly-hatched poults to synthetic vitamin E supplemented in the feed compared
to EMCELLE in the water (Soto-Salanova 1995). One-day old turkeys were fed
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Broiler Chicks

Maurice and Lightsey 2002 provided EMCELLE at 0, 50, 100 and 200 IU vitamin E per liter drinking water to broiler
chicks from days 3 thru 17. EMCELLE at all levels showed significantly higher plasma alpha-tocopherol compared
to non-supplemented chicks (Figure 8). Efficiency of absorption decreased as EMCELLE level increased.

EMCELLE RECOMMENDATION

Figure 8. Chick Plasma a-tocopherol
. . . . . . levels after EMCELLE Supplementation
Due to the vitamin E content of the yolk sac, vitamin E supplementation is not

needed prior to day 3 after hatch. For optimum blood and tissue levels, it is

recommended that EMCELLE be included in drinking water at 50 to 100 I.U. per
liter drinking water from days 3 to 10. After day 10, the bird is more able to utilize el
dietary sources of vitamin E ester.
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SUMMARY
All sources and forms of supplemental vitamin E are not utilized similarly. Young poultry utilize water-dispersible
forms of vitamin E (alpha-tocopherol) more effectively than feed sources. Alpha-tocopherol is absorbed better than
its acetate-ester. EMCELLE® TOCOPHEROL (d-alpha-tocopherol) administered in the drinking water is an
excellent method to maintain and/or increase vitamin E status of young poultry. This provides them the necessary
vitamin E once the yolk sac is exhausted. This is especially critical to boost their immune status when often young
poultry are affected with bacterial or protozoal challenges and are building innate immunity. Elevated vitamin E
status may protect against inherent diseases such as ascites or round heart. EMCELLE® TOCOPHEROL is the
most effective means to enhance and maintain tissue alpha-tocopherol levels during the most critically important
time in the bird’s life.
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