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Summary

Ten
horses, of either thoroughbred, standardbred or sport horse breed, were selected on the basis of the presence of ulcers in
their stomach, as ascertained by endoscopy. The average ulceration score before algae supplementation was 2.2 = 0.75 accord-
ing to the EGUC scoring system. The horses were then maintained on their normal diet (unchanged from the initial ulcer
scoring) by the owner with the addition of 40 g per day of the high calcium, algae based Maxia Complete® (Seahorse
Supplements Ltd, Christchurch, NZ) for thirty days (T30). All horses were then re endoscoped to assess any change in ulcer-
ation score. All horses showed a significant improvement in ulcer score, with seven having a score of zero (fully healed, no
evidence of further ulceration) and two with a score of one (some residual inflammation or keratinosis in areas of healed
ulcers). This resulted in a mean score of 0.3 £ 0.48 (P < 0.0001: TO versus T30) at the end of the study. This trial demonstrated

that feeding an organic form of high calcium from algae reduced ulceration in horses.
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Introduction

Gastric ulceration has been studied in various horse
populations, but has mainly been found in racehorses
and sport horses (dressage, eventing, showjumping).
Various studies have shown the number of horses
affected by ulcers ranges between 16% in standardbreds
(Bezdekova et al. 2005) and up to 100% in working race-
horses (Murray ez al. 1996). The adult horse’s stomach is
divided into two regions, the lower glandular area, where
acid and mucous is secreted, and the upper, squamous
region, which is paler and has no secretory structures
and is not protected by mucous (Reese and Andrews
2009). pH in the stomach has been reported to be

strongly acid, with pH values ranging between 2.7 and
3.2 (Murray and Grodinsky 1989; Nadeau ez 2/ 2000).
Horses have evolved to consume small amounts of
feed continuously for around 18 hours per day
(Luthersson ez al. 2009), and, as such, secrete acid con-
tinuously as well (Murray, 1997). If the stomach is
empty for any appreciable length of time, which may
occur during transport, before exercise or daily in animals
offered a small number of large meals, this leaves them
vulnerable to acid contact in the upper, unprotected
region of the stomach. The resulting ulceration mainly
occurs along the Margo plicatus equatorial region where
the two tissue types meet.
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Table 1. EGUC scoring system (1999)

EGUC Gastric mucosa

0 Intact epithelium

1 Intact mucosa: hyperkeratosis/hyperaemia (healing in
progress)

2 Small lesions — single/multifocal

3 Large lesions — single/multifocal

4 Extensive lesions & deep ulceration

A standardised global scoring system for equine ulcer-
ation has been developed, as shown in Table 1 based on
the research by McAllister 7 2/ (1997) and Equine Gastric
Ulceration Council, (1999), which is based on degree of
severity and numbers of lesions.

Algae contains many useful minerals which may be utilised
in animal nutrition (Kandale ez 4/, 2011) and is now being
increasingly harvested for use from clean coastal areas of
the world as well as being farmed on a large scale. The
algal product under test for this trial (Maxia Complete®,
Seahorse Supplements Litd., Christchurch, NZ) contains
high levels of minerals. Maxia Complete® contains 32%
organic calcium (356,800 ppm) and other nutritional miner-
als (chloride 1,206 ppm; iodine 49 ppm; iron 745 ppmy;
magnesium 28,390 ppm; manganese 29 ppm; phosphorus
3,454 ppm; molybdenum 1.6 ppm; potassium 1,287 ppmy;
silicon 475 ppm; sodium 5,302 ppm; sulphur 3,756 ppm
and zinc 2.4 ppm) that the algae have incorporated into
their cell walls via normal metabolism, whereby the
minerals are bound to sulphated polysaccharide struc-
tures (Barnes, 2003). Calcium acts as a buffer to stomach
acids, reducing the pH of the stomach contents to pre-
vent acid damage to the sensitive upper stomach wall
and around the Margo plicatus. However, calcium in its
inorganic form, whilst having this useful activity, can
act very quickly in the stomach, thereby potentially redu-
cing the necessary activity of acid, i.e. in promoting the
activity of trypsin protease enzymes, which facilitate the
primary hydrolysis of proteins (Frape, 2004). It is consid-
ered that naturally occurring calcium, such as that found
in algae, is more slowly available, allowing protein diges-
tion but preventing long term ulceration by buffering the
stomach acid, once it has completed its proteolytic activ-
ities. This may be useful in animals which experience
periods of time between feed ingestion, where ulceration
poses a major risk. Previous research has demonstrated
how high calcium forages can help buffer stomach
acids for six hours or more (Andrews ez al, 2005), and
previous work using Maxia Complete® in a laboratory
model of the horses gut, showed that it had a significant
buffering effect, controlling acidity in the foregut and

T. Moir et al.

promoting correct hind gut fermentation (Moore-Colyer
et al., 2014). The current trial was conducted to investi-
gate if the high natural calcium levels in algae can have
the same effect in the field.

Materials and methods

Advertising for volunteer animals for this pilot study in the
vicinity of Christchurch in New Zealand, resulted in 57
horses (25 sport horses, 20 standardbred and 12 thorough-
bred) being put forward, which were endoscoped to assess
individual levels of ulceration. Of these, ten were found to
have ulcer scotes (1 or more on EGUC scale) that made
them suitable for taking part in the trial. This gave an ulcer
rate of 17.5% in the selection population of volunteered ani-
mals. This test group comprised six males and four females
with an average age of 4.5 years & 2.51. The division in terms
of breeds within the trial group of ten horses was three thor-
oughbreds, six standardbreds (trotting horses) and one
sporthorse (mixed breed). Initial scores on the standard
EGUC scale averaged 2.2 = 0.75. After initial scoring and
identification of suitable candidates (T0), the selected horses
were fed their existing diets (no change — to maintain existing
stomach conditions under which ulcers had established)
supplemented with 40 g/d of Maxia Complete™ (Seahorse
Supplements ILtd, Christchurch, New Zealand) algae
supplement, which was top dressed and mixed into each
horses daily complete feed. The ulceration scores obtained
from each horse at TO were used as the baseline, and a fur-
ther scoping was undertaken after the horses had been trea-
ted for 30 days (T30) to identify changes in EGUC scoring.
Ulcer scoring was conducted after 16 hours of feed and
water removal according to the methods recommended by
Gordon (2010) which has been previously used in published
work (Stowers ez al., 2013). The endoscopy was catried out
by Mr John O’Brien BVSc. MANZCVSc. Data was ana-
lysed using TO as the baseline point comparing the change
at the T30 time point, with means and standard deviations
reported. Statistics were analysed using Unistat (Release
5.5, London UK) by ANOVA in the GLM procedure of
the program.

Results

All horses were healthy and maintained good body con-
dition score throughout the 30 day trial period. The
results are shown in Table 2 below.
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Table 2. Trial animal demographics and endoscopy results before (TO) and after (T30) feeding Maxia Complete algal supplement to adult horses with

gastric ulcers

Horse No. Age Sex Breed scoping dO Scoping d30

1 2 Male Thoroughbred 1 0

2 3 Male Standardbred 1 0

3 5 Female Thoroughbred 2 0

4 4 Female Standardbred 2 0

5 11 Male Sporthorse 2 0

6 5 Male Standardbred 25 0

7 8 Male Standardbred 2 1

8 3 Female Standardbred 3 1

9 5 Male Standardbred 3 0

10 4 Female Thoroughbred 2 1

Mean 4.5 2.2 0.3

SD 2.51 0.75 0.48
References

aded from http:/www.cambridge.org/core. Cambridge University Press, on 12 Dec 2016 at 08:42:17, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

x.doi.org/10.1017/jan.2016.7

Andrews F.M., Buchanan B.R., Elliot S.B., Clariday N.A., and
Edwards L.H. (2005). Gastric ulcers in horses. Journal of Animal
Science, 83(13_suppl), E18-E21.

Barnes H. (2003). Oceanography and marine biology: A review. CRC
Press, Boca Katon, Florida, USA.

Bezdékova B., Jahn P., Vyskoc¢il M., and Plachy J. (2005). Prevalence
of equine gastric ulceration in Standardbred racehorses in Czech
Republic. Acta 1 eterinaria Brno, T4(1), 59—65.

Equine Gastric Ulceration Council (2009). Standardised scoring for
ulceration in horses.

Gordon S. (2010). Personal communication.

Frape D. (2008). Eguine nutrition and feeding. John Wiley & Sons.

Kandale A., Meena A.K.,, Rao M.M., Panda P., and Babu R.
(2011). Marine algae: An introduction, food value and medicinal
uses. Report of the Food and Agriculture Oragnisation of the
United Nations.

Luthersson N., Hou Nielsen K., Harris P., and Parkin T.D.H.
(2009). Risk factors associated with Hquine Gastric Ulceration
Syndrome (EGUS) in 201 horses in Denmark. Equine 1Veterinary
Journal, 41(7), 625-630.

MacAllister C.G., Andrews F.M., Deegan E., Ruoff W., and Olovson
S.G. (1997). A scoring system for gastric ulcers in the horse. FEquine
Veterinary Journal, 29, 430—-433.

Moore-Colyer M., O’Gorman D.M., and Wakefield K. (2014). An 7
vitro investigation into the effects of a marine-derived, multimineral
supplement in simulated equine stomach and hindgut environments.
Journal of Equine | eterinary Science, 34(3), 391-397.

Murray M.J. (1997). Suppression of gastric acidity in horses. Journal of the
American 1 eterinary Medical Association, 211, 37-40.

Murray M.J. and Grodinsky C. (1989). Regional gastric pH measure-
ment in horses and foals. Eguine Veterinary Journal, T(supplement),
73-76

Murray M.]J., Schusser G., Pipers F.S., and Gross S.J. (1996). Factors
associated with gastric lesions in Thoroughbred racehorses. Eguine
Veterinary Journal, 28(5), 368-374.

Nadeau J.A., Andrews F.M., Mathew A.G., Argenzio R.A,
Blackford J.T., Sohtell M., and Saxton A.M. (2000). Evaluation
of diet as a cause of gastric ulcers in hotses. Awmerican Journal of
Veterinary Research, 61, 784—790.

Reese R.E. and Andrews F.M. (2009). Nutrition and dietary manage-
ment of equine gastric ulcer syndrome. VVeterinary Clinies of North
America: Equine Practice, 25(1), 79-92.

Stowers N.L., Waldron L.A., Pryor I.D., Hill S.R. and O’Brien J.
(2013). Modified bio fermentation lucerne feeds for gastric ulceration
in horses. Journal of Applied Animal Nutrition, 1: p1-7.


http://dx.doi.org/10.1017/jan.2016.7
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms
Christian Dietz

Christian Dietz


	The influence of feeding a high calcium, algae supplement on gastric ulceration in adult horses
	Introduction
	Materials and methods
	Results
	Conclusions
	Declaration of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


