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Introduction

Fat-soluble vitamin deficiencies in rapidly growing pigs continue to be of concern. Vitamin A (retinol), vitamin D
(cholecalciferol) and vitamin E (alpha-tocopherol) are the fat-soluble vitamins of prime interest for the nursing and
weaned pig. Due to minimal placental transfer, the primary source of vitamins A and E for the newborn pig is
colostrum and milk. For vitamin D, the sources are placental transfer, minimal colostrum/milk transfer and with
access to sunlight, synthesis from 7-dehydrocholesterol.! For the weaned pig, the only source of vitamin A and E is
feedstuffs and supplements; while vitamin D can either be synthesized in the body with access to sunlight or
feedstuffs and supplements. Sub-clinical nutritional deficiencies of these vitamins often go undetected unless or
until those deficiencies impact morbidity and/or mortality of newborn and weaned pigs.

Role of the gestating and lactating sow

Supplementation of the gestating sow’s diet is the primary method to transfer fat-soluble vitamins to fetal and
nursing pigs due to levels accumulated in colostrum and milk to a lesser extent. Of the three fat-soluble vitamins,
Vitamin D appears to be transferred to fetuses in relationship to supplementation of the gestating sow more so than
vitamins A and E.2 For vitamins A and E, there is limited placental transfer and at newborn pigs depend upon sow’s
colostrum and milk to provide needs for these vitamins.>*® Nursing pigs born to sows with access to grass in
addition to feed, had higher vitamin E status when compared to pigs born to confined sows without access to grass,
primarily due to the higher levels of vitamin E in colostrum and milk. ® Pigs nursing sows fed adequate vitamin A
and E appear to have adequate status at weaning.® Recently, vitamin D deficiencies are being reported in various
Midwest facilities.”®

Fat-soluble vitamin status in newborn and weaned pigs

Serum retinol averaged 10 ng/mL (ppb) in newborn pigs. ® Serum vitamin E (alpha-tocopherol) status for newborns
ranged from 0.1-0.2 pg/mL and 21-day-weaned pigs have 3.0-5.0 pg/mL (ppm).1% Weaned pig status drops to
below 2.0 pg/mL within one week without supplementation of a biologically available source of vitamin E.*? For
vitamin D, serum 25-OH cholecalciferol is an indication of vitamin D status. Newborns should have 5-15 ng/mL
(ppb), and weaned pigs should have 25-30 ng/mL (ppb).*®

Various state diagnostic laboratories offer serum analysis for vitamins A, E and D. If deficiencies are suspected,
serum or plasma samples can be submitted to determine pigs’ status before initiating a supplementation program.

Importance of bioavailability of fat-soluble vitamin supplements

For newborn pigs, either oral dosing or injectable fat-soluble vitamins can be utilized, provided the products utilized
have been shown to be bioavailable. Injectable fat-soluble vitamins are utilized much more efficiently than an oral
dose. When vitamin E was administered either orally or via injection to weaned pigs, 21 day-tissue levels were
approximately 70% higher (4.8 vs 2.8 ug/g) in those pigs injected compared to those given an oral gavage of the
same product.*

For weaned pigs, either feed-grade vitamins, water-supplemented or injectable fat-soluble vitamins can be utilized
as long as they are bioavailable sources. Weaned pigs fed nursery diets supplemented with vitamin E acetate were
unable to maintain the serum vitamin E status at weaning. Even when supplemented at levels up to 200 I.U. vitamin
E/kg (182,000 1.U./ton), pigs serum alpha-tocopherol levels declined dramatically within one week post-weaning.!?



A combination of vitamin E and vitamin D (EMCELLE E-D; LIQUID) was administered to weaned pigs via the
drinking water. The average initial serum alpha-tocopherol and 25-OH D3 levels in ten pigs were 2.6 pg/mL and
13.2 ng/mL, respectively. After ten days of supplementation, serum alpha-tocopherol and 25-OH D levels
increased to 4.7 ug/mL (+80.7%) and 37.9 ng/mL (+187.1%), respectively.” The levels after supplementation were
considered adequate for weaned pigs.

Before recommending any product to producers, one should demand bioavailability data from manufacturers of
either oral or injectable products.

Products for newborn and weaned pigs

Depending upon the swine operation, methods of fat-soluble vitamin supplementation may vary by location.
Following are various oral and injectable products available from Stuart Products, Inc:

Newborn Pigs
Single oral dose- EMCELLE NEWBORN E-A-D (Each mL provides 500 I.U. vitamin E, 50,000 I.U. vitamin A
and 50,000 I.U. vitamin D). Dose: 1 mL.
Injectable- VITAL E-NEWBORN (Each mL provides 500 I.U. vitamin E, 20,000 I.U. vitamin A and 50,000
vitamin D). Injection amount: 0.25-0.50 mL

Nursery Pigs
Drinking water- EMCELLE E-D3 LIQUID (Each mL provides 500 I.U. vitamin E and 30,000 I.U. vitamin D)
or EMCELLE TOCOPHEROL (Each mL provides 500 I.U. vitamin E)
Injectable- VITAL E-500 (500 I.U. vitamin E per mL) Injection amount; 1-2 mL, or
VITAL E-A+D (Each mL provides 300 I.U. vitamin E, 100,000 I.U. vitamin A and 10,000 I.U. vitamin D)
Injection amount: 1-2 mL.

Summary

Fat-soluble vitamin needs for newborn and weaned pigs have dramatically transformed due to changes in housing,
feed ingredients and practices, and improved genetics. Before utilizing any oral or injectable product, get assurance
from suppliers that the products are bioavailable by requesting data showing efficacy.'®

References

1. Witschi, A. M., A. Liesegang, S. Gebert, G. M. Weber and C. Wenk. 2011. Effect of source and quantity of
dietary vitamin D in maternal and creep diets on bone metabolism and growth in piglets. J. Anim. Sci. 89:1844-
1852.

2. Madson, D. and J. Abbott. 2011. Vitamin D: Current observations from the veterinary diagnostic laboratory.
Proceedings of 19" Swine Disease Conference for Swine Practitioners. November 10-11, 2011, Ames, IA. p 69-
75.

3. Pinelli-Saavedra, A. and J. R. Scaife. 2005. Pre- and postnatal transfer of vitamins E and C to piglets in sows
supplemented with vitamin E and vitamin C. Livestock. Prod. Sci. 97:231-240.

4. Eaton, H. D., W. B. Boucher and P. C. Shah. 1964. Vitamin A in serum and liver of weanling pigs fed a protein-
deficient diet and fixed intakes per unit of live weight of carotene in oil. J. Nutrition. 82: 343-352.

5. Mahan, D. C. and J. L. Vallet. 1997. Vitamin and mineral transfer during fetal development and the early
postnatal period in pigs. 1997. J. Anim. Sci. 75:2731-2738.

6. Mutetikka, D. B. and D. C. Mahan. 1993. Effect of pasture confinement and diet fortification with vitamin E and
selenium on reproducting gilts and their progeny. J. Anim. Sci. 71:3211-3218.

7. Blythe, J. 2011. Practitioner perspectives on vitamin D issues. 2011. Proceedings of 19" Swine Disease
Conference for Swine Practitioners. November 10-11, 2011, Ames, IA. p 76-77.



8. Potter, M. L., S. C. Henry and L. M. Tokach. 2011. Vitamin D in growing pigs- issues, mechanisms and research.
Proceedings of 19" Swine Disease Conference for Swine Practitioners. November 10-11, 2011, Ames, IA. p 61-
68.

9. Grummer, R. H., C. K. Whitehair, G. Bohstedt and P. H. Phillips. Vitamin A, vitamin C and niacin levels in the
blood of swine. J. Anim. Sci. 7:222-227.

10. Mahan. D. C., Y. Y. Kim and R. L. Stuart. 2000. Effect of vitamin E sources (RRR- or all-rac-alpha-tocopheryl
acetate and levels on sow reproductive performance, serum, tissue, and milk alpha-tocopherol contents over a
five-parity period, and the effects on the progeny. J. Anim. Sci. 78:110-119.

11. Specht, T. A., D. C. Mahan, N. D. Fastinger and R. L. Stuart. 2003. Effect of d-alpha-tocopherol alcohol or
acetate in water soluble or emulsified form to the drinking water of weanling pig. J. Anim. Sci. 81(Suppl. 1):88.

12. Moreira, I. and D. C., Mahan. 2002. Effect of dietary levels of vitamin E (all-rac-alpha-tocopheryl acetate) with
or without added fat on weanlying pig performance and tissue alpha-tocopherol concentration. J. Anim. Sci.
80:663-669.

13. Madson, D. 2011. Metabolic bone disease in swine: A diagnostic Dilemma. 52" Annual G. A. Young Swine
Health and Management Conf., Lincoln, NE. August, 2011. p-8-18.

14. Data on file, Stuart Products, Inc. Bedford, TX.
15. Stuart, R. L., R. A. Green, and P.A. Imerman. 2011. Differences in efficacy of various oral and injectable

vitamin E products in newly-weaned pigs. Proc. 2011 American Association Swine Veterinarians Symp.
Proceedings. p 137-140.



