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Summary
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A healthy diet provides the body with essential nutrition: fluid, adequate amino acids from
LINPGSAYS OFNDP2KeRNI}GSax>x SaaSyidAalrt Fradge | OAR
The development of EquidGel® is in response to the difficultijave hydrating horses during

times of heat or exertion stress and an increase in equine gastrointestinal and metabolic
disorders such asgtine Metabolic Syndrome (Frank 2011)Euine Gastric Ulcer Syndrome

(EGUS) Laminitis and stereotypical behaviouimarily caused by feeds high in Non
A0NHzZOGdzNTF £ / F ND2K@8RNJI iSa ob{/ Qao

The reluctance of horses tirink has caused marproblems;thereforeit has been a necessity
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metabolic needs and to replenish nutrients and fluid lost whilst workigguidGel® is a highly
palatable, natural alfalfabasetl A lj dZA R FSSR (KL {
forage rather than its regulatory thirst response

The devéopment of this innovative, revolutionary formulation as an alternative whole food

and one tha works in synergy witml G dzZNB (2 NBLX | OS (KS AYyONEBI a
diet of our modern day horses is necessary to help support the natural digésticéon of

the horse.

Keeping the correchutritional and microbial balance is therefore the role of any complete
balanceddiet for equines as they rely upon the health of their digestive system to function
efficiently. The goal of microbial balance involves keeping the numbers of cellulolytic bacteria
(from fibre) high and the lactiacid prodicing bacteria (from grain) lowAlso to keep the

correct body fluid balance is essential for all physiological functions and paramount for
gastroinestinal health(See Appendix)1
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The table Bows the level of nutrients required for RDA according to the NRGQ7j2using a
typical diet of 250g of EquidGel@d 10kg of Hay.

Nutrient RDA (NRC From 10kg From 2509 of From 10kg Hay + 2509
2007) Hay EquidGel® EquidGel ®
g g g g
Protein 699 1330 44.2 1374
Calcium 30 73 5.6 78
Phosphorous 18 27 0.86 28.8
Magnesium 9.5 21 0.59 22
Sodium 59.9 81 2.0 83
Chloride (NaCl)
Potassium 28.5 209 6.55 215
Sulphur 15 29 0.65 30
Lysine 30.1 51 1.62 53
Digestible
Energy (MJ) 84 87.3 3.1 90.4

The nutrient value of the daily forage ratias certainlyunderestimated aslOkg of hay
providesa horse in idle/lightwork all the necessary nutrients over and above that required
by the NRC (2007)he levels ofNaClare adequate from the daily hay ratialong withthe
2509 of EquidGel] any requirement for extr&laClshouldform part of the 20% supplementary
diet, howeverEquidGebhas been formulated to balance the forage with forggeviding all
the nutrients that may or may not be in sufficient quantity in hay, which inclutiesNacCl
levelfor a horse in idle/light work



1. Nutrition Analysis and Balance Analysis for the EquidGel®
formulation based on the NRC (2007) Nutritional Requirement of
Horses(http://nrc88.nas.edu/nrh)).

a. What is EquidGel®?

The formulation calleEquidGel® (Equidiet UK Ltd) was developed in 2014 by Sandra Murphy
BSc (Hons) Equine Sports Science, to encourage not only natural whole food nutrition, but to
increase the water uptake of horses in all fields and competing in all disciplines. It brings
together old traditional natural ingredients with a new innovative concept which has an active
European and International patent pending.

EquidGel® ia 100% natural fibre basatltrition and hydration feeding system that comes in

the form of a dry powder When mixed with the correct amount avater, it produces aighly
palatablecomplete, balanced liquid supplementary diet, fed alongside a daily forage ration.
Because of its water holding properties, EquidGel allows voluntary uptake of large amounts of
fluid to not only help to reduce the detrimental effects of dehydration but to also provide a
the horse with a feed that works in synergy with the natural function of the digestive system.

The development of EquidGel® is in response to the difficiiéy equine industry has
hydrating horses during times of heat or exertion stress alsb a considerablencrease in
equine gastrointestinal and metabolic disorders sugfuine Metabolic Syndrome (Frank
2011) Equine GastricUlcer Syndrome (EGUS).aminitisand stereotypical behaviour€Cooper

and McGreevy 2007primarily caused by feeds high in netructural ¢ Nb 2 K@ RNJ) 4 S a
and heightened stress levataused by modern management practices.

b. Water Carrying Capacity

Nonstructural @arbohydrates(NSC)are short chain moleules such as starch and sugar;
however structural arbohydrates such as hay, grasslalfalfa are made up of lonthainsof
individual glucose molecuke (GH;.0s). Theseglucose molecules are held together by weak
ionic bonds formed by 4. This means that structural carbohydrates such cafiulose,
pectins, fructars, and hemicellulosare substrates that can actas a water carrier and a buffer
and increase hydratio in the hindgut.Because EquidGel has a large surface area of soluble
fibre, it can carry up to 10 times its weight in water. Frggsbwn forage contains betweefD ¢

85% water and as a comparison, when EquidGel is reconstituted with water it saturates at
80%

H OH 0OH CH,OH
H H
H 0 H H
CH,OH CH,0OH H OH

Fig 1.Structural Carbohydrate showing individual glucose molecules linked witd.H


http://nrc88.nas.edu/nrh/

c. Fluid uptake
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reluctance of horses to drink has caused many problems in the peaioce and working

K2 |

horse industry for many centuries. Therefore it has been a necessity to address this issue and

G2 RS@St2L)J F YSGK2R 2F dzLJil 1S 2F 7FftdzARa
nutrients and fluid lost whilst working.

In ®vere cases the use of Intravenous hydrotherapy in

necessary to preserve life, however the traditional method

is to use salt (electrolytes) to bring about osmolality -
changes within the body to force the horse to source water _.___,fﬂ,‘j'dGe‘
and activate the thirst mechasin or the process of e
flavouring water to increase palatability, however the
former is reliant upon the regulatory response which can b(f—_’?
effected by the sympathetic nervous system, stress or poo! Eqdeel
water quality and the latter may not encourage adequate
uptake of fluid to satisfy the metabolic demands of the :
body as a whole. Until EquidGel® was developed in 2014 ‘ s
there had been no consistent formulation that could s
encourage the uptake of large amounts of fluid safe"-

voluntarily and nornvasively,this whok food complete

diet contains the correct levels of electrolytes and nutrie E d G l )
that balance the hbl B SQ&a RIFAf & RASGI qu

uptake of fluid increases the hind gut reservoir allowing t
horse to draw upon fluid as and when the body requntes Rl
through the gut wall.

& Nutritu

d. Fluid Passage and retention

The liquid nature of EquidGel raises the
guestion as to the time it takes to mowt Stomach /

Duodenum

Rectum

through the gastrointestinal system ang .
whether it may cause diarrhoealransit \%“
times of digestadiffer greatly between the
different parts of the gastrointestinal tract. G
Passage through the stomach and sm colon
intestine is rapid (5 h on average), whereas LA
longer retention time is recorded in the igposa’ <
cecum and colon (35 h on averagecording “" T
to Van Weyaberg, et al (2006yvho goes on A, Left Dorsal
to explained thatsmaller particles and feed Colon colon

= Hleum

Jejunum

with a higher watetholding capacity move slower through the gut, but reduced fibre length,
increased feeding level and increased forage/concentrate ratio will accelerate passage
Argenzio (1975) reported that the retention of digesta in the intestine is primarily controlled
by a set of colonic separation mechanisms at the-deoal, cecaventral colonic, ventral
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dorsal colonic, and the dorsal small colonic junctions. Theyi t A1 S I &SNASa
RSAOSYRAY3I OFylftd 910K Wi201Q 2LISNIGSa G2 N
alowWTFAYy S GdzyAy3Q 2 Fabsorpiosand for yhierobBlfdigeStioN®B dceui, S
however the resistance to flow isrdictly proportional to the particle size h&€se separation
mechanisms in the hind gut allow coarse feed to pass rapidly through the gastrointestinal
tract, while passage oht smaller particles idelayed;this enhances digestive efficiency as

well as gueanteeing minimal loss of microrganems with faeces (Bjérnhagl1989) and also
allows normafaecesto form.

The following report will show how EquidGel® supports the microbial population of the

hindgut, provides a nutritionally balanced diet, increabgdration and creates an excellent
environment for the proliferation of cellulolytic bacteria. It also compares nutrients within the
K2NESQa aidlLXS RASGO 6AOK GKS NBO2YYSYRSR RIA
NRC (2007). It will also discussv EquidGel can reduce metabolic activity, increase energy

density, provide optimum ergogenigutrition and also increases fluid uptake which ultimately
increases, health vitality, performance, condition, behaviour and attitude to work.

2. EquidGeRPand Equine Metabolic Syndrome

Veterinarians have long recogat thatobese horses and poniese more likely tdbe prone
Laminitis, and it was Johnson (2002yho proposed the concept of anqgeine metabolic
syndrome (EMS)over time this concept has developeshd EMS was recentlyescribedin

more detailin a study by Frank, et al (2010ln human medicine, metabolgyndrome (MetS)
refers to a sebf risk factors that predict theisk of cardiovascular disease accordiod@Bruce
and Hanson (2010) which includes obegiiyicose intolerance and insulin resistance.(BMS
shares some of the features of Met8icluding obesity, IR, and dyslipidemia, but differshat

Laminitis is the primaryglisease of interest.

EMS imot a specific disease entity, but rather analal syndrome associated with Laminitis.
Increased adiposity, hyperinsulinemia, andalR the 3 principal components this syndrome,

and it is difficult to separatéhese factors from one another accorditmTreiber, et al (2006

a2zadald K2NRSA lYyR LR2yASa ¢6AGK 9a{ | NS gddSasSx
R 2 S.NEREv&onmental issues such as overfeeding and lack of exercise contribute to obesity,
and these problems are increasinghvmodern managerent practices.

Laminitis typically develops after animals have been grazing on pasture, which is refea®d to
pastureassociated &minitis according to GeqR010). Episodes ofdminitis often occur after
heavy rains and abundant sunlight, when grasses have been growing rapidly and accumulating
water-soluble carbohydrates (WS@gcording to Longland (2006), it can also be caused
through intake of highly fermentable nestructural carbohydrates producing
hyperinsulinemia which has been reported as beihg trigger forthe disease acarding to
Asplin, et al (2007 Nutritional management has therefore been of primary importanaed
according toTreiber et al (2006)avoiding factos that contribute to obesity and insulin
resistance, such as the moderation of dietary carbohydrates, particularly starch, may decrease
changes in systemic insulgignallingand reduce le risk of developingadminitis (DeLaat et al
2010). Accordingto da a Sy Iy R [ AWIRa SNds adimal welfaissue that

diets associated witlgastrointestinal disordetsabnormal and stereotypicélehaviour are fed

to horsestoday. There is an urgent neddr diets that support thenatural digestive funébn

and behaviour of horses. Such dsetvould reduce welfare problenend healthcee costs for
0KS K2NBAS AYRddzZZAGNEE¢ @



EquidGe® addresses the nutritional requirements for horses and ponies who are prone to
Laminitis by allowing gery lownon-structural carbohydrataliet (typically less that0%sugar

and starch), high fibre, which helps to redunetabolic activity. God levels of Omega BLA
Essential Fatty Acidhaving anti-inflammatory properties which alsosupports the
cardiovascular system dnmany otherimportant functions within the body, as well as
providing glycogen sparingqperties and also providing good energy sour according to
Hallebeek (2002).

The increased hydrationprovides excellent nutritional hydrotherapy to assist in the
detoxification processEquidGe® provides 12.4MJ DE/kg, however the formulation called
LamiGel has been designed especially for horses and ponies pronactie metabolic
disorderswith high structural fibre, < 12%rgtein and ultra low sugar and starchkk 3%
therefore 6 2 G K 9 1j dzA RD S tcan brgvitle d dubstaridloienbased meal with
medium andlow calorfic values, supportingappropriate body condition andassistingin the
reduction of obesity.

3. EquidGel® andEquine Gastric Ulcer
Stratified squamous epithelium reacts to excessive
S nd rome acidic exposure by becoming para- or

hyperkeratotic
It has recently been reported that Equine Gastric Ulc [
Syndrome(EGUSJs now reaching ediemic proportions ;
with incidences as high a00%of racehorsessuffering Sloughing of superficial fayers predisposes to
from BESUS and other digestive disorde(Bell et al, | secondaryinfection with opportunistic bacteria
2007).However, it is not only this group of horses th;|__ 2" "flemmatery cells migrate to the region
are suffering this debilitating condition, th@evalence of ‘
EGUS irhighlevel endurance horses is comparable
the prevalence established in racing hors€Eamzali | Thelesion deepens and progresses from an erosion
2011) Therefore it is of utmost importance that | °<refon Sxposing unprotectediissue toadd
veterinarianstake into consideration EGUS as a puia!
cause of poor performanceand loss of condition
(Martineau et al, 2009pnd not only suggest short tern e e
medical treatment but also to recommend a long telim depanding on fectors fiusndng scdity and
not permanent nutritional managemernrogramme for healing capabilities of the individual animal
horses to reduce devastating effectstbis condition.

contents

Fig 1. Flow chart depicting the

EquidGel® is a highly palatable, natudlfalfa (Lucerne) Proposedpathogenesis of

based liquid feed. As it is a fibre, acid production ulcerative lesions of the equine

reduced and it creates dbre matQwithin the stomach squamous gastric mucosa. Created

that not only buffers acid, the soluble fibre created hel| by Nina Rzechorzek, July 2010.

to line the stomach reducing the exposure of ulcers to

the stom OK F OAR&® 91jdzZARDStft+t FLIWSIfa (2 0G§KS K2 NJ
than its regulatory thirst response and therefore 92% of horses, according to a palatability trial
carried out byEquidiet K Ltd Palatability Survey (2013), will upta&egé quantities of water

with the EquidGel® voluntarily making it an ideal long term nutritional management solution

for horses prone to this condition.



4. EquidGel® as an Ergogenic diet for high performance horses.

The following is anxract from W teview of the effect of hyper hydration on body fluid
optimisation and metabolic response to exercise using an ergogenic diet sehduring sub
YIFEAYI t (BupSyNis)a S Q

The use of an ergogenic diet which is balanced for strenuous exemiseakimise the
conversion of its potential chemical energy onto kinetic mechanical energy (Kronfeld 1996),
and minimise waste such as faeces, acid and heat was suggested by Kronfeld (1996), as a high
efficiency feed to enhance the homeostasis of the bddidfduring strenuous exercise.

According to Kronfeld (2001) an ergogenic feed should have the following approximate
properties: A strong caticanion balance (20@ 300 mEqg/kg), good levels of protein (80
100g/kg), good quality plant based oil (2020 g/kg), high fibre (difficult to quantify but
should be crude, NDF and ADF), available vitamins and minerals 1.5 times higher than RDA.
Therefore when formulating an ergogenic diet it should replace starch and sugar with a good
quality high structural fibe and Omega 3 oil, to provide the correct level of digestible energy

on a DM basi¢Kronfeld 2001)The ergogenic diet to be used is the formulation commercially
known as EquidGel® (Equidiet (UK) Ltd) which has very similar properties described by
Kronfeld(2001).

The DCAD of the feed was worked out using the following equation:

DCAD = (Na+ + K+) i Cl- DCAD (47.85+ 314.88) 1 87.42 = 275.31mEq/kg
mEq Conversion Factors
Mineral Amount in Ergogenic feedstuff Conversion Factor mEag/kg
Sodium (Na)| 0.11 435 47.85
Potassium | 1.23 256 314.88
(K)
Chloride (Cl)| 0.31 282 87.42

Table 1. Shows the values for the cations and anions after conversion using the mmvers
factor (Lewis, 1995)

Item Kronfeld Recommendation Ergogenic Feed Composition
DCAD 200/300mEqg/kg DM 275mEq/kg DM

Protein 80-100g/kg 183g/kg

0] 100-120g/kg 50g/kg

Fibre (Crude, NDF, ADF)| NRC RDA Levels 600g/kg

Ash NRC RDA Levels 150% RDA Levels




Table 2. Shows the comparative levels of nutrients in the ergogenic feed.

As an ergogenic feed for exercising horses Equ@fekts the criteriaaccording to Kronfeld
(2001)which is balanced for strenuous exercise to maximise the conversion of its potential
chemical energy onto kinetic mechanical energy (Kronfeld 198%) the exception of oll,
which can be added to a feed to increase the energy demsityequired over and above the
levels present in the feed

An ergogenidiet such as EquidGRtould potentially substituteli KS KA IK f S@Sf a 2
are increasingly regmsible for many digestive issues, such as Equine Gastric Ulcer Syndrome
(EGUS), the prevalence of the disease in racehorses has been reported to be as high as 100%
(Bell et al, 2007) as well as dental problems due to increased damage caused by high starch
and acidic bacteria in the mouth according to Borkent and Dixon (2017), and poor hoof quality
(KER 2010).



5. What is a Microbial Balanced diet?

There are many types of bactefqaesent inthe gastrointestinal tractgach typeis efficient at
digesting certain nutritional components. The microbial population is complex and consists of
bacteria, protozoa, anfungi/yeasts,just one drop of cecal fluidould potentially havenore

than one billion bacteriaHigh grain feed prolif@te lactic acid producing bacteriwhereas

high structural fibre feegbroliferate good cellulolytic bacteria.

These microbes are actually found throughout thbole digestive tract, butthe cellulolytic
bacteriathat make up the majority of the bactei populationare mainly foundn the cecum
and the colonwhere the fibrous parts of the diet (cellulose and hemicelluldsedigested.
These good bacteria favour a pH neutral environméfdwever, modern day compound feeds
F'NE KA3IK AY b ich deateslaynBre dcidid énWdonimdéat and unbalances the
delicate population of microbes and therefore these diets require the addition of
prebiotic/probiotic supplements to restore the balance within the hindgut.

Keeping the correct microbial balancetherefore the role of any complete diet for equines as
they rely upon the health of their digestive system to function efficientlyhe goal of
microbial balance involves keeping the numbers of cellulolyéicteria (from fibre) high and
the lacticacid producing bacteria(from grain) low and hydration at optimum levels
Additionaly, when there is good proliferation atellulolytic bactem which produce volatile
fatty acids the proliferation of pathogenic bacteria, like E. coli or salmonella, camaour
according to Crandell (2012If the lactic acigproducing bacteria population starts growing,
they produce enough lactic acid to influge the pH of the gut, making the environmdass
hospitable for cellulolytic bacteria and more agreeable for treghogenic bacteria. This is
whengastrointestinalproblems may ariséCrandell 2012).

Along with the horses daily forage ratiodBguidGel®, which is 85% Alfalfagerne)has been
designed as a complete balanced diet to support the nutritional needshe microbial
population within the cecum and the colon. Theoperties ofAlfalfaare well studied and
documented; itis one of the bessources of plant based proteinarotene, vtamins A, D, E, B,
K, and certain digestive enzym¢&anin1998).

With itsdeeproot system, Ahlfais capable of rapid absorption ohemical elements from the
soil, so it is an excellent source of calcium, magnesium, phosphorus, iron, potassiathend
minerals

Most importantly however, Alfalfa has a rich, abundant source of chlorophyll, the green
pigment within the plant; it isknown for building blood, improving digestive health and is a
strong antioxidant. It also helps to improve oxygen cidation in the bloodstream and
increases red blood cell counts. Chlorophyll cleanses the liver, blood, kidneys and digestive
tract, improvingoverall health NHM (1999).

Like allherbivores, horses need chlorophyll to balance their diet for optimhealth and the
ability to proliferate good cellulolytidbacteria in the hindgut make&quidGel® an ideal
balanced feed for the microbial population of the equine digestive system as the Alfalfa
content has a rich source of Chlorophyll.


http://www.fit-leader.com/eng/lucerne.shtml

6. What is a Nutitionally Balanced diet?

The definition ofnutritionally balanced dietis ¥ne that helps to maintain or improve overall
healthQit provides the body with essential nutritiorfjuid, adequae amino acids from protein,
carbohydratesessential fatty acidsvitamins, minerals, fibre and adequate calofescording
to Swendseiq1981)

91ljdzZA RDSt 1t Aa wmnm: yI Gdz2NF £ = ok avarége 20%high fedelizO (i dzNJ
of soluble fibre, plant based Omega 3 oil and a complete amino acid and vitamin/mineral
LINEPFALT SO LG O2yidlAya y2 OKSYAOlIfaszx DahQasxz
mycotoxin free andcontains no animal erivatives. (See Appéix 2 Certificate of Analysis
EquidGel@omes as a dry powder, howevercannot be fed in its dry powder form and must

be fed mixed with the necessary levels of water therefore @4sy dzii NR& G A 2 ydietadse O2 Y
Al Aa TSR WO2drLJ SGSQ gAUGK (GKS Tt dzA

This report will endeavour to provide the reader with the information that has been used to
develop this innovative formulation and to show how it will benefit the natural process of the
K2NBSQa RAISaGAGS aeadaSyYs: madceA YyONBIl 4SS KSIf GK
This nutrition and balance analysiwill show that EquidGel® is a complete balanced diet
according to the NR@O0O07). As the majority of leisure horses are normally in idle/light work,

all the calculations arbased on an average 500kg horsdigiht work according to the NRC

(2007). Appetite is based on 2.5% bbdy weight (BW), therefordotal daily intake should be
approx.12.5kg

Based on a light level workloathe total daily intake should be split into a ratio of approx.
80% forage and @6 concentrate.

Thereforethe horse should be getting 10kg of hay and 2.5kg of concentrate as fed.
Also therecommended daily amount of Digestible Energystidoe 84 MJ fotight workload
according to the NRC (2007)

Therefore 10kg of hay @ 8wJ DE =87.MJ which is 3MJ over and above the RDA of
Digestible energy required by the NRC (20079wever there is still a requirement to balance
this as the levels of nutrients within the hay can vary significantly depending on the growing
conditions, time of at, humidity etc.Because forage is 80% of the tlithe hay should be
analysed to determine the nutrient value. However, the 20% of concentrate should provide
the necessary nutrients to balance the 10kg hay ration.

A typicalEquidGe®diet as aconcentratewould consist of the following

10kg Hay = 87.3J

250y EqQuidG& =3.1MJ

2.5 ltrs water

12.75kg Total =90.4MJ DE

When 2.5 Itrs bwater is added to the 250g &quidGel@t makes up the 2.7& feed for his
appetite, this horsehen has a total ofl2.75kg of feed providing 90.4MJ of Digestible Energy.

10



Therefore the energy requirements are met by his complete daily ration which includes his
forage 250g of EquidGel® and also an extra 2.5 Itrs of water.

7. EquidGel®ypical Analysis

Nutrient Amount in g/100g Amount g/kg
Protein 17.7 177

Fat 4.9 49

Ash 10 100

Crude Fibre | 19.7 197

Starch 6.7 67

Sugar 3.7 37

NaCl 0.8 8.0

DE value 1.24MJ 12.4 MJ

a. Nutrient valuesnay vary from batch to batch due to green crop growing conditions

Ingredients: Alfalfa (Quality UK grown Luceri@gtmeal (Quality UK Growrmega 3 from lant
source.(See Appendix 3).

8. Nutrient Comparison

The following tablsewill show theRecommended Daily AmourRRDA of nutrients requiredby

a horse in light worlaccording to the NR007). It is important to note that nutrient values

can vary due to growing conditions; season etc. and therefore all values are approximate and
cannot beused as an exatevel,rather a means to estimate typical values and levels.

Table 1.Shows a comparison of nutrients from the NRC (2007) for a horse in light work and
the nutrients available from 10kg of hay as 80% of the diet (see above).

Nutrient RDA (NRC 2007) From 10kg Hay
g g
Protein 699 1330
Calcium 30 73
Phosphorous 18 27
Magnesium 9.5 21
Sodium 59.9 81
Chloride
Potassium 28.5 209
Sulphur 15 29
Lysine 30.1 51
Digestible
Energy (MJ) 84 87.3
Table 1

The nutrient value of the daily forage ration should not be underestimatedQkg of hay
providesa horse in idle/lightwork all the necessary nutrients over and above that required

by the NRC (2007 requirement forNaClat higher levels is usually sourced througgtural

sou0Sa 2NJ I O2YYSNDAIFE walftd A0 Qntematme ish G Y«
60g/day NRC (2007).
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The elevated level of potassiumfrom the hay at 209gs 180.% over the RDAhowever

accordirg the NRC (2007} is widely accepted thatPorage fed to horses have a high
concentration of potassiumyith excess dietary potassium beiegcreted readilyprimarily via

the urine, whenwét SNJ Ay G 1S A& dzy NBa i NFseSivirétule to gatitf A G |
the potassium concentrations are too great, in effect negating the likeihob potassium

toxicity.

Nature did not get this wrong, 10kg of mature hay provides all the nutrients required, for a
horse in light work as it contain enough exgy for the workload. However there maybe
deficiencies in the nutrient level dhe forage rtion, therefore any supplementary nutrition
would be requiredi 2 W lafyldutritiacking in the forage ration

This can be made up with 2509 of ktftel®(plus 2.5ltrs water = 2.#g) which makes a total
of 12.75kg (as fed).

10kg Hay = 87.3MJ
250 EquidG& =3.1MJ
2.5ltrs water

12.75kg Total =90.4 MJ

Table 2.Shows the level of nutrients required for RDA according to the (28@7) using a
typical diet of 2509 oEquidGel@nd 10kg of Hay.

Nutrient RDA (NRC 2007) From 10kg From 2509 of From 10kg Hay + 250g
g Hay EquidGel® EquidGel ®
: g g
Protein 699 1330 44.2 1374
Calcium 30 73 5.6 78
Phosphorous 18 27 0.86 28.8
Magnesium 9.5 21 0.59 22
NacCl 59.9 81 2.0 83
Potassium 28.5 209 6.55 215
Sulphur 15 29 0.65 30
Lysine 30.1 51 1.62 53
Digestible
Energy (MJ) 84 87.3 3.1 90.4
Table 2

According to the NRC (2007) all the nutrients required by a typical 500kg horse igtht a
workload are met by the 10kg hay alone ap&idm the potassium levelslue to the forage
ration as mentioned above.

It must be taken into consideratiotinere isadequate NaCl tgatisfythe horses requirements
andthat mosthorses grazendhaveother sources oNaClwhich a horse will naturally source
bringing the levels naturally over theDAAs long as suffient water is available, exces&Cl
will typicallybe excreted in tie urine. The maximum level dfaClin the diet should be no
more than 6% of intake(NRC 2005)EquidGel® is therefore adequate at nutritionally
balancing the forage of most horses idle/light work and providesa complete diet with the
correct levels of energy for the workload.
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9. Water requirement for body fluid balancand water intake.

Water is the most important nutrient as a total lack of water is more rapidly fatal than a total
lack of feed (Tasker 1967very cell in thébody requires water to function efficiently and
adequate hydrations paramount for absorption angastrointestinal health (Silanikove 1994).

Water intake is dependenprimarily on regulation by osmoreceptors that measure the
osmolality of the bodies extracellular fluid, mechanoreceptors that measure the dryness of
food, sympmthetic nervous system activitgiress, palatability and water quality.

EquidGel® is unique as its highblatable nature overrides the thirst mechanism which is a
regulatory response because horses have a very strong instinct to forage, therefore horses will
take in EquidGel@&ven when they are under stressful conditions and will not take on plain
water. Beause of the palatability they will take large amounts of fluids voluntarily under most
circumstances. This allowise intake of fluids to beeasily monitored and hydration offered as

and when it is required rather than leaving uptake to chance or to thesdw® regulatory
response.

EquidGel® hasaB0:20 % saturation ratighe 20% of freevater molecules can pass directly
through into the body fluids, 80% is attached to soluble fibre wimgkans that these water
molecules pass further into the digestiveatt held by weak hydrogen bonds allowing more
fluid to reach the hindgut to increase the hindgut reservoir. It also means that rapid
rehydration can take place as 80% of thiater is attachedto fibre and therefore is unlikely to
cause water toxicityAsan example, a horse presented with severe diarrhoea, its PCV was
dangerously high, it drank 80 Itrs of Equid&ebluntarily overnight and recovered by the
morning (Thornton Equine, 2017).

Table 3. Shows the average water intake for idle horses and horses in moderate work in
various temperatures.

Class Ambient Temp| Exercise | Water Intake | BW (kg) | Average Total| Est. Range of
(°C) Duration (L/200kg BW) Water Intake | Water intakes
(Lrd) (L/d)
Idle 20 - 5 500 25 21-29
Idle 30 - 9.6 500 48 42-54
Moderate 20 1lhr 8.2 500 41 36¢C 46
Moderate 35 lhr 16.4 500 82 72-92
F'd £FfdzSa FNB I PSNF 3538 FyR ALISOATAO BFUSNI Ay(dl 158 OZNAYRA 00 RAS & AOBES K 2NES 40tvA

and variations in environmental conditions.

EquidGe® as a diet (along with forage) fomoderate performance exercising horses fed
approximately 3 kg, amixing ratio of 1:1 (100g/1lltr) delivers 35Itrs of water which is
approximately in the range of water intake for horses exercising at moderate levels486
Itrs) according to the NRC (@D). Because EquidGel® is a whodtsl; it contains all the correct
levels ofnutrients includingelectrolyte salts. The levels BlaClwithin EquidGel@&nd foragesat
this level is109gwhich is bio available to the horse for physiological function anceptace
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losses through sweat, however it is interesting to note thatording to the NRC (2007), a
500kg horse in vgrhard exercisenly requires 134g oNaCl

10. Sodium Chloride and EquidGel®

It must be stressed thatxtra NaClis not necessaryo be added toan EquidGel® diet as it is
not required to encourage uptake of fluid by changing osmolality of the adRyid is taken
in voluntarily on demand due to its highly palatable nature.

By alding NaCl to EquigelR) it creates a chemical etion thatdissolves the solid state into
an aqueous states follows:

NaCl(solid) + HO-> NaHaqueous) + €(aqueous) + D

When NaCl is added to water the Na+ proportion of NaCl is attracted to the oxygen side of the
water molecules, while the Cproportion is attracted to thehydroge/ (sile of the water
molecule.This causes thBlaClto split in water, and the NaCl dissolves into separate Na+ and
CF atoms. A hydration shell is formed around themierh prevents Na+ and -Gbrming ionic
bonds (Phelps 2014).

G 02 N
Q« (& o @) Therefore because of this reactiorit, is not

(™4 recommended to add NaCl (salt) to the
water used to mix with EquidGel&s the
CI% added salt reducedts ability to hold water

/ Hycrated sodium ion and carry it further into thehindgut.

o
Water molecule

However it mustbe pointed out that most

: \ © horses do not exercise atoderate/hard
levels on a daily bais therefore a

CstalofNaCl (Q)
given when horses arnot exercisingt this

maintenance amount oEquidGel® can be
@-.
g)“; o ﬁ*@ level and therefore wold not require the

higherlevels of NaCl ovema above what is
available through the forage ration

Hydrated chloride ion

Fig 1. NaCl dissolved in water
(Diagram byJayaruwan Gunathilake, BSc Chemistry, Kutztown University of Pennsylvania 2016)

11. Alfalfa - Protein from Plant Source

The quality of the dietary protein and its digestibility was carefully considered when selecting
the protein source for the formulation of EquidGel®. The higher the digestibility (especially the
foregut digestibility of the protein source, the higher the amino acid pool for tissue synthesis
and repair. The apparent total tract Crude Protein digestibility for Alfalfa 83 compared

with other grasses such as Fescue-84%. (NRC 2007). Also the Lysine to Protafio is
approximately 4.3% of CP whichw#hin the acceptable ranges in both the Equid&ahd
forage diet and the sole diet of Equid®@alone. There is not much data concerning the excess
of protein in the diet, however the protein requirement for horses in moderate work is
approximately 800g accounting for muscle gain and sweat losses. Eqidd&eefore

14


https://www.quora.com/profile/Jayaruwan-Gunathilake

provides adequate levels of day protein and any excess according to Meyer (1987) is

degraded and excreted in the urine.

12. Amino Acid Profile

A complete amino acid profile means that all the essential amino acids anekssamtial
amino acids are present in the body, 10 of whidnnot be synthesised in the body and must

be taken in from dietary sourceThe challenge in feeding horses is to provide adequate
guantities of protein that will allow for sufficient concentrations of circulating amino acids in
the blood that the body aadraw upon to synthesise tissues, enzymes and hormone as well as
growth and tissue repair (NRC 2007).

Table 4. Shows th&quidGel®as a completessential and nomssentialamino acid prdile

with no limiting proteins (highlighted).

Amino acids Unit Total

’Alanine H% protein HG.O ‘
’Arginine H% protein H6.1 ‘
‘Aspartic acid H% protein H11.6 ‘
’Cysteine H% protein H1.6 ‘
’Glutamic acid H% protein Hl3.0 ‘
‘Glycine H% protein H5.45 ‘
‘Histidine H% protein HZ.O ‘
‘Isoleucine H% protein H4.8 ‘
’Leucine H% protein H8.7 ‘
‘Lysine H% protein H6.5 ‘
‘Methionine H% protein Hl.? ‘
’Phenylalanine H% protein H5.7 ‘
’Proline H% protein H5.5 ‘
’Serine H% protein H5.2 ‘
‘Threonine H% protein H4.6 ‘
‘Tryptophan H% protein H1.3 ‘
’Tyrosine H% protein H3.7 ‘
’Valine H% protein H7.2 ‘

With the ratios of amino acids above, according to the NRC (2007) EquidGel® contains an ideal
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amino acid compatible with maximum utilisation of the protein as a wfoe
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This allows the horse to synthesise protein and to provide the building blocks for growth and

repair and therefore it has benefits to performance horsesa&dl as breeding stallions and

broodmares.
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13. EquidGel® as a sole liquid diet for entetabe feeding.

For in-appetent horses, when mixed with the correct ratio of water, EquidGel® suspends
particles of fibre within a soluble fibre gel that allows it to pass through a-gastric tube for
nutritional management of horses requiring an entedikt and nutritional hydrotherapy
(Cessarini et al 2016).

EquidGel® has been fed to an idle horse with an oesophageal blockage as a sole diet without
SEGNY FSSR 2NJ gl GSNJI |

GKS | RRAGAZY
diet underclinical conditions adequately (Cessarini et al, 2016) see Section 11.

27

a I f

EquidGel@s a sole diet provides a level higher than the RDA of most nutrients however, the
levels of Sulphur may not meet the NRC levels for idle horses, but according to theQ9RIC (2

W{ dzf LIKdzNJ RSFAOASyOe
effects of Sulphur excess or deficiency in the equine species (Strickland et al., 1987).
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Calcium levels are also higher than the RDA, however calcium hasfdsbert more than 5
times the required concentration and a ratio of 6:1 in growing horses may be acceptable as
long as the phosphorous concentration is adequate (Jordan et al., 1975). Therefore at the
levels fed,EquidGel®alls within acceptable ranges calcium. Potassium concentrations are
mentioned above, and amgxcess dietary potassium is excreteadily primarily via the urine.

Table 4.ShowsEquidGel®as a sole diet for horses under clinical situations requiring a
complete (with water) enteral fe#ing solution to enable nutritional management of
conditions when a horse cannot masticate their feed or if they have dysphagia.

Nutrient RDA (NRC From 3.5kg

2007) Idle EquidGel® as a

g Sole diet
G
Protein 540 619
Calcium 20 78
Phosphorous 14 12
Magnesium 7.5 8
Sodium 50 28
Chloride
Potassium 25 91
Sulphur 15 9
Lysine 23.2 22
Digestible

Energy (MJ) 63.8 43.4

Please note thatEquidGel®&hould not be fed asa sole diet (without a daily ration of forage
and fresh clean water)to exercising horsesother than those that are idle in clinical

situations.

Under clinical conditions, although a sole diet of EquidGel® provides slightly less digestible

energy than recommended and slightly less NaCl, this does not include any rattent
forage, therefore if it is being fed to an idle/non exercising horse in this type of clinical
situation, the priority is to provide good quality fibre to nourish and keep positive environment
within the hindgut and to increase hydration to help peew dehydration which is of higher

importance.
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14. Use of a commercial highbre equine liguiddiet for enteral tube feeding in

Horses

b
¢
—

USE OF A COMMERCIAL HIGH-FIBRE EQUINE LIQUID DIE

FOR ENTERAL TUBE FEEDING IN HORSES:
CLINICAL EXPERIENCE IN 9 CASES

Cesanini C, Cerni S, Leroux AA, Lecoq L, Grulke S, Salciccia A, Amory H
Faculty of Veterinary Medicine, Department of Companion Animals and Horses, University of Lidge, Liége, Belgium

Introduction

Enteral wbe-feeding of hypophagic/dysphagic horses
can be challenging due to the limited availability of
liquid diets formulated for the equine species. Human
products are expensive and lack fibre, whereas
slurries made from pelleted bhorse feedstuffs are
difficult 10 pass through nasogastric tubes. Enteral
recipes for horses combining specific components
have been described but they are cumbersome and
[ume-consuming o prepare.

Objective

The aim of this retrospective study 15 10 describe the
use of a new commercial equine lhgquid dset
(Equidgel™) comaimng 85% forage to provade
nutritional support to 9 hospitalized adult horses.

Methods

The diet was prepared following the manufacturer’s
recommendations  and  admuinistered  through a
nasogasine tube (16-18mm external diameter) by
gravity flow (Figure 2). In cases where Equxdgel™
was the only source of nutrition and hydration (i.e.
dysphagic borses withowt IV fluads), the daily
recommended amount of dry product was diluted in
a larger amount of water to ensure that the daly
water requirements of the horse (S0ml/kg/day) were
mel. An oesophagostomy was performed m 2 borses
to facalitate long term tube feeding,

A EqudGel™ Nutritionad Araals
| BqunGe™ (Mwiagel

[ Crate Proeen 153
Pt avd Oy
fah
Cruce Fee

Figure 1
Comenercsal presemanion of Equidged™, real pancle size (cm)
and sarational analysis.

Results

Reasors  justifying  tube-feeding  included
dysphagia (5/9), oesophageal rupture (19),
temporo-mandibular fracture (1/9) and hyper-
lipidemia and weight loss secondary to prolonged
fasting (2/9).

Duration of wbe-feeding ranged from 36h to 56
days. The volume administered ranged from 3-
6L/meal given i 6-12 meals/day.

Figure 2

of the Equidgel™
Iaguid diet by
gravity flow
through a large
87 z

Despate an abeupt introduction, the new diet was well
tolerated by all horses. The production of faeces was
reduced but consistency was normal, and no
detrimental behavioural effects were noted. Three
horses presented minor  complications that were
tramsient and associated 1o peolonged nasogastric
tubing (purulent thinits (29), pharyngeal ulcers (2M),
gastre reflux and ubcers (1/9)) or non-related to diet.

Conclusion

The commercial liquid diet Equidgel™ is a user-
friendly product, well tolerated and easy to
administer by gravity flow through large-medium
nasogastric tubes, providing a useful alternative for
enteral tube-feeding in horses.

Dusclabmer: Anthors disclase no conflicl of interest.
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15. Omega 3: Omega 6

OScientists have not pinpointed the optimal ratio of ome®jéatty acids to omegé fatty acids

for horses of various ages and uses, though they believe a ratio of 2 to 4:1 may be optimal.
Even without an exactatio, general knowledge of Omegaand Onega6 fatty acids and
typical equine management practices uncover some undesirable trends.

Fealstuffs have varying levels of Omegaand Onega6 fatty acids. The natural diet of
horseg primarily fresh and dried foragescontains more omega3 fatty acids than its
consisting of a mixture of forage and cereal grains. Domesticated horses are frequently given
concentrated sources of energy in the form of grain meals.

Grains possess more ome@afatty acids than forage. Performance horses are often fed
supplemenal sources of fat to add muateeded calories to their rations. Corn oil, probably
the most popular fat supplement offered to horses, as well as safflower oil, canolandil,

sunflower oil, is rich in @ega6 fatty acids.
Omega-6

Feeding one or moreof these, especially in (rmse ) (Pt )
combination with a higkgrain diet, may spply a e  Swadonicads
horse with a surplus of @egab fatty acids, skewing -
the ratio of Omegeé8 to Omegab6 fatty acids and
creating a balance of omeghato omega6 fatty acids
that may be inappropriate. $h diets may not be as
beneficial as one abundant inn@2ga3 fatty acids
(KER 20186).

| Gamm

Prostaglandin (PG2)
Leucotrienes (LT84}
Thramboxanes (TXA)

Table 5
The ratio of Omega 3 to Omega 6 in EquidGel® 1>

2.5:1, which means that it is correct and balancedthbOmega 6 and Omega 3 compete for
the same conversio enzymes, themore Omega3 in the diet, the less omegé will be
available to the ssues to produce inflammatioA diet of a lot of omeg8& and not much
omegab will reduce inflammation therefore allowing increased anflammatory responses,
support of the cardiovasular system, vasodilation, arttirombotic qualities, cell metabolism
and other important physiological functions within the body (See Table 5).

Table 6. Shows the source of EFA that is used in the formulation of EquidGel®, it contains a
high level ofplant based Omega 3 Fatty Acid.

Omega Source (Fats | Unit Per 100g | Per 100g
and Oils) EquidGe®
Energy (MJ) MJ/100g 19.4 0.97
Fat 0/100g 35.2 1.76
Omega 3 ALA g/100g 19.2 0.96
Omega 6 LA g/100g 7.5 0.37

EquidGel® contains a high level of plant based Omega 3 ALA Essential Fatty Acid that helps to
support important functions within the body, as well as providing glycogen sparing properties
and also providing a good energy souaceording to Hallebeek (2@D With its rich source of
Omega 3EquidGel®an replace nosstructural carbohydrates by increasing the energy density
of the ration and also diminsthe risk ofdigestion disorders and founder as imposed by
carbohydraterich rations (Clarke et al., 199Rowe et al., 1994; Kronfeld, 2001
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16. Feed Guide for EquidGel®

Workload MJ/DE | Quantity of EquidGele Quantity of Water
Values from (NRC 2007) (Approximate Guide only) (Vakoes within recommaended levess)

Type and Weight Idle | Light | Mod Idle Light Mod Idle Light Mod
Pony <12.2hh 14 28 39 50g 100g 500g 500ml 1 litre Sltrs
Up to 200kg
Pony 12.3hh-14.2hh 27 55 78 | 100g 200g 1.0kg 1 litre 2 litres | 10 litres
Up to 400g
Horse 14.3hh-15.2hh 35 70 98 150g 300g 1.5kg 1.5litres | 3 litres | 15 litres
Up to 500kg
Horses 15.3hh~16.2hh 42 84 134 | 200g 400g 2.5kg 2 litres 4 litres | 25 litres
Up to 600kg
Horses 16.3hh=17hh+ 63 126 176 | 250g 500g 3.5kg 2.5 litres | 5litres | 35 litres
Up to 900kg

Workload: idie = Maintenance/ Light work. Light = Working Le. Leisure and performance up 10 Intermediate, Mod = Working i.¢. up 10 Advanced and high performance

The feed guide shows an average 500kg horsele/ light work should have 70 MJ DE per day
and 12.5kg of feed to satisfy its appetite, this should be met by forage alone i.e. 100% forage
would be 12.5kg @ 8.5MJ/kg = 106.25 MJ DE per day.

However at a ratio of 80:20, 80% forage = 10kg @ 8.5MJ&HMJ DE and 20% EquidGel® =
300g + 3ltrs water (3kg as fed) @ 12.4MJ/kg = 3.72 MJ, therefore the horse would be getting
approx. 88 MJ DE per day and 348 total feed intake.

EquidGel® has been formulated to be fed alongside good quality forageyvapwas also a
complete, balanced diet that can be fed as a sole feedclinical situationsat the
recommended quantities depending on the level of Digureed for the horse It has a
balanced nutrient content, a complete vitamin and mineral profile cl@ding
Phosphorous/calcium ratipla complete amino acid profile, the correct Omega 3 : Omega 6
ratio and can delivery up to 10 ltrs of fluid in one serving containing high fibre, low starch
nutrition in a free flowing liquid solution.

EquidGel® works isynergy with the natural processes of the digestive system, providing an
excellent source of slow release energy, the high levels of Omega 3 suppoiitslantmatory
processes, promotes good body condition, provides glycogen sparing qualities andtghppo
joints. The water holding properties allows hyper hydration, an increase in hindgut hydration
levels and hydrated flexible hoof quality, it also provides a pH neutral, high structural fibre
nutrition that reduces acid production, allows excellentstyaintestinal function, promotes
calm, focused behaviour, allowing horses to perform in a healthier more natural way.

17. EquidGel® fobreedingmares

Gestating broodmares have increased requirements for all nutrients starting the eighth month
of pregnancy and should be fed a diet that includes alfalfa. Feeding-goality forage,
including alfalfa hay or in the form of pellets, cubes, or with a ration that incorporates alfalfa
meal, is the most natural way to help meet these requirements. Oncitian begins, the

Y NBQa NBIljdZANBYSyiGta OFy ySIENIeé R2dzwmftS FyR
is through the use of this excellequality forage (Gill 2017).

Lactating mares will utilesthe extra calories and calcium found in alfalfanedp produce high
quality milk for their foals. Interestingly, alfalfa is believed by some to be a galactagogue, a
substance that induces lactatioBecause EquidGel® has a complete amino acid profile; it has
been used successfully as a complete, balardietifor broodmares, providing vital increased
energy in the finalterm for the exponential growth of the foetus and also to provide an
increased level of hydration required for lactation.
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For a lactating mare water intake is on average approximatelgréer day which is 40 ltrs

per day more than that required by an idle horse. However if the mare is on good grazing she
may consume up to 75kg of fresh pasture which would contribute to up to 60ltrs of fluid, an
FY2dzyd GKF G | LILINE I OregSiemeritsk Sowerér NiShitQelimétes iwitiNg
ambient temperatures of 3% or more water intake can increase up to 92 Itrs per day (NRC
2007, Table ).

18. EquidGel® for Dental Issues

The aetiology of dental caries is generally accepted as being plyn@aused by acidogenic
microorganisms converting fermentable carbohydrates to acids. Because the environment of
the tooth surface beneath plaque is largely anaerobic, the subsequent anaerobic metabolism
of carbohydrates by plaque bacteria will prefereaiiy produce acids.

Caries will not develop without the presence of acidogenic bacteria and substrate
(monosaccharidesdisaccharides or other fermentable carbohydratespording to Borkent

and Dixon (2017)Therefore high structural fibre and oil dietillvreduce the available
fermentable carbohydrate substrate for acidogenic bacterial proliferatibquidGe® is pH
neutral and provides an excellent buffer to acid in the mouth creating an unfavourable
environment for acidogenic bacteria and due to its small partitigh fibre content can help
horseswith diastema issues as a liquid feed is less likely targpped in the cavities.

19. EquidGel® for Geriatrics with loss of molars

The liquid nature of EquidGel® means that it can offer nutritional management to Geriatric
K2NRSa ¢K2 KIFI@S f2ald Y2fFNR YR KIS RAFTTAO
or can sufferfrom reoccurring choke or colic and loss of conditi@quidGel® provides a
nutritious liquid diet or can be added to soften@w calorieshort chop fibre to provide a hay
replacement for horses with compromised dentitidbquidGe®has also been used to provide
nutritional management to horses who have haténtal treatment and re@mplantation

surgery.

20. Horse travelling to and from venues and overseas.

Transportation of horses is becoming more commonplace as horses are required to travel
further afield to venues across the UK, Internationally and Worldwichere is also a growing
trade for horses to be exported to the continent to slaughtéihis travelling caprove to be
challenging for some horses and many do beca®eously dehydrated and distressed and in
severe cases, this can result in loss fef(lones, 2016)According to Friend (2000), after 6hrs

of travelling horses are clinically dehydrated; however, the leisure horse can suffer the ill
effects of dehydration through travelling even short distances

High levels of stresand dehydrationcan cause horses tdose weight during road or air
transport at the rate of around-3kg per hour, most of this weight is lost in water with some
horses losing up to 6% irobdy weight (Friend 2000). ebydrationcan cause issuashich can
lead to loss of prformance, lethargymay increase the risk of colic and even death.
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The World Horse Welfare publishedta t NJ O A @h the Watdridrob Eqhine nimals

¢ NJ y a LJ2 NI $WHW02814)ihéyreBofimenda standardised level of nutritiowhich

could be challenging aguaranteeing thequality of forage is hard tanplementand they also
recommendmethods of increasing uptake of flullbwever, there have been several ways of
tempting horses to take up fluids whilst travelling such as flavoured water or feeding soaked
KFres YR S@Sy YSiK2Ra &adzOK & bucke#td lat NdssesQiknky 3 |
OKNRdzZAK (KS K2tSQ 6alNIAY HAMPU D

These methods of fluid uptake are not consistent and cannot be measured whé&guadGel®
provides a very effective method of voluntary fluid uptake and can be given immediately
before travelling. Between 5 and 10 Itrs of water can be ingested in lessltimaimute which

can provide not only a large amount ofater attached to soluble fibre, which is held in the
hindgut, but it also provides the horse with a constant flow siAndardisedquality forage
containing a complete balanced diet to reduce depletadrfluids and essentialutrients used
whilst in transit allowing the horse to arrive at its destination in a more healthy, less
dehydrated state.

21. Rehabilitationand Refeeding

EquidGel® as a liquid feed has been very benefiocrahorses who havesuffered from
malnutrition, those prone to Equine Gastric Ulcer Syndrom#éiose who have had digestive
issues, as it providea pH neutral formulationwhich forms a fibre mat within the stomach
helping to relieve the pain of acid and & so allows proliferationof a good bacterial
environment in the hindgut. The water holding capacity helps to encourage water uptake, the
complete protein profile allows growth and repair and the Omega 3 helps to reduce
inflammation and improve body condition.

EquidGel®onsists of 85% Alfalfavhich is anideal nutrition for horses with compromised
digestive systemsas he feeding of concentrated calories dzOK & (K203 FNRY
starving horse can lead to a condition cRlle WS RA y 3 { & \5yiiNEME Baf dause ¢ K A &
kidney, heart and respiratory failure 3 fodays after the first feedin¢tull, 2003).

Electrolyte imbalances are at the root of the complications akdodi S R #eddindk WNXB
& & ¥ R NRhérscarbohydratesor glucose arded to the sarving animal these electrolytes

are driveninto the intracellular compartment causing a severe deficiency of serum electrolyte
levels(Stull, 2003).

The main pysical symptom®f Refeedingsyndrome are: muscle weakess, neurological
dysfunction i(nhduding weakness, seizures, comand cardiac dysfunctionElectrolyte
imbalances may need to be corrected with fluid therapgnf of these symptoms are noted
according to Stull (2003).

EquidGel® provides a safe method of nutritiohgtirotherapyas it is a complete fibre feed
that can initially be introduced via naggmstric tube and also by voluntary uptake to enable
increased hydratin and controlled nutrition.EquidGe® is currently being used at several
rehoming and rescue centres throughdht UK to assist in the careful management of horses
that have suffered malnutrition and therefore have compromised digestive system.

21



22. Qinical Benefits ofa liquid fibre feed.

EquidGe®is being used as #ench markin several Equin€linics, practices and hospitals in
Europe for clinical nutritional management and several case studies have been reported as
follows:

1) EquidGel®rovided Nutritional Hydrotherapyto a severe colitis allowingpstant uptake of
hydration voluntarily ad nonrinvasively assting with body fluid balance, however Equid®el
can be administeredia nasegastric intubation due to its free gravity flow.

2) Used extensively fdrorses prone to Equine Gastric Ulcer Syndrome (EGUS) by providing a
high fibre, lav starch solution that is pH neutral and which provides a fibre mat to help
prevent acid burn and to reduce the production of HCI.

3! &SR Fa | sHdidhyoOHorgdpivile@® impaction colic, EquidGel® can provide

a liquid feed that cannot caesan impaction due to the suspension of small particle size fibre

in a soluble fibre gel. EquidGel® is currently being used in many equine clinics primarily for
post colic surgery to help prevent reoccurrence of impactions.

4) Use to provide long term nttional management for horses prone tiquine Metabolic
Syndrome, EquidGel® is high in structural fibre (85%), high in Omega 3 Oil (5%) and low in
Starch (< 7%) and Suga3®9, which are less than the levels recommendag Laminitis
organisations.

5) EquidGel was used successfully saveral chronicEquine Grass Sicknegsses in
2016/2017 EquidGel® is a liquid feed and has the capacity to be used as an enteral feeding
solution for thesupport andnutritional managemengs it can be administered dirig to the
digestive system via naggastric tube and it is also highly palatable which encourages horses
to uptake voluntarily.

6) Mandibular TraumaGuttural Pouch infections, oesophageal obstructions, compromised
dentition and other dysphagia, Equid®ehas been used successfully in many equine clinics in
the UK and Internationally as a complete, balanced enteral feeding solution for the nutritional
management of these conditions (Cessarini et al., 2016).

AN
23. Critical care Nutrition EquidGel® Tulable. - . .
_ | _ ~EquidGel
EquidGel® Tubable is a new revolutionary feeding systel Tube-able

specifically formulated for veterinary use onlyis suitable for the  Hydration and Nutrition in Safe Hands
critical care of equines for up to 72 hoursEquidGel® Tubable catains only natural
ingredientsand when mixed withthe correct ratio of water, it produces a natural soluble fibre
gel that suspends the patrticles of fibre and other nutrients within it.

Both EquidGel®riginal andEquidGel®ubeable are high structural fibre based feed that can
be administered directly to th& 2 NIli§eStde system using a nagastric tube by gravity
flow, delivering an increased amount of hydration to the hindgut along with providing good
quality nutrition, which isvery usefulfor pre and postoperative providing a easily digedgh
nutrition management. EquidG®has been used to provide critical caseccessfully in several
UK,Europearand InternationaEquine Hospitals and clinics.
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24. The Product Bnge,Nutritional Values and Workloads

The Egidiet system provides nutritional hydrotherapy to horses across the equine spectrum.

LamiGek for horses requiring lower levels of energyith 6.4MJ DE/kg< 12% Protein, < 5%
Sugar and Starch, 4% Omegal8a high fibre and delivers water at a ratio of 2:1 (100g
LamiGek /2Itrs Water) See Appendix 4 Test Certificate for LamiGel

EquidGe®for the average leisure or competition horsgadvanced level requiring medium

levels of energy for performance witt2 4MJ DE/kg 1€ 18 % Protein, < 10% Sugar and
{GFNOKX p> hYS3AF oX I A3IK FAONBI 26 b{@Qa Iy
1ltr water). See Appendix 3 Test Certificate for Equi@Gel

EnduroGet for the highperformance horseequiringhigh levels of energy fdrigh level

performance with 14 MJ DE/Kkg, 16% Proteir,2% Sugar and Starch 9% Omedéidh fibre,

126 b{/ Qad YR RStAGSNE 6 G§SNI I (i ISeeMppéntie5 2F m"
Test certificate fo® Y RdzNR DSt

14 M) DE/kg
Elite Performance

Moderate -hard work

12 MJ DE/kg
Light/Moderate work

Light Work

6.4 MJ DE/kg
Maintenance/sick
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25. Low calorigformulation called[ | YA DS x i

[ F YADStEun A& 0l &SR ydeagon cokcépt a5 &@MU@@'J

EquidGel®, igh in natural fibre but ultrdow in sugar/starch PeiverineHydrtion &Nutrition On Demand
(<5%)andd A UK LINRPOUSAY fS@Sta 2F rmu>d [ Yaldt n O
(See Appendix 4 for full Nutritional Analysis)

[ I YA [p®Vidas a substantial mealhich can also be used as a haplacement ast has
less than 6.4MJ/kwith all the essential vitamins, minerals and essential anaicids.

[ I Y A Dp$ofidesmaximunm hydration as the mixing ratio is 1\hich means Q0g to 2 Itrs

of water which idbeneficialfor nutritional hydrotherapy andcan bea means of detoxification

for those hores prone to metabolic disorders. For those who are overwef{Ggor, 2008)it

also deliversgood levels of quality energy without the calories from nestructural

OF ND2K@RNJ iSad [ YADSt n A dlLarhirkiSit dlso Fupphids e NA S a
nutritional management of horses on box rest or with metabolic disorderd, aads weight

control.

B EnduroGel

26 CSSRAYI 9YRAINPDSE u  F 2 NI jivering High performance ~ 2 NIY I

The feeding of high performing horses has long been a contentious issue and has conflicted for
many years with the science that surrounds this issdigh NSC diets coupled with higiness

levels and increased exercise regimes have caused an epidemic of digestive issues for these
particular horses. It has been documented by Murray in (1984)98% of acehorsesand

more recently as high as 100ffer from Equine Gastric Ulcers 8yome (EGUS) andther
digestive disorderg(Bell et al, 2007)

EGUS causes excruciating pain and has been shown to result in crib biting, wind sucking
behaviours and girthing issues (Cooper and McGreevy 2007).

Both Equid@I® and EnduroQelcreate a fibre mat witin the stomach to help prevent acid
burn in the stomach, however as stated in this report they both provide an ergogenic feed
capable of fuelling a performance horse within its field.

The high levels of mixed forage and Omegal3mmrease the energy density so that more
focused energy can be made available along with increased bio available whglefaocb
and micro nutrients, EnduroGelis an ideal formulation to provide energy for the higher
performance equines, in areas suat Endurance, Eventing, Polo and Racing.

'y 9y RddzZNEDStun RASG OFry SlFaate NBLIIFOS | KA3
more natural diet which will increase performance reduce psychologs=sles, reduce
metabolic stress andnprove behaviou at the same time abwing the horse to function as n

ature intended.
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9 ¥ RdzNE D High Pedornidiice horseg / 'y NBLJX I OS KAIK fS@S
9YRAzZN2 DSt YR KAIAK ljdz- t AGe& 9ljdzZAR/ K2LIn I f 2

Current typical diet for gerformancehorse @ 500kg in very heavy work with an appetite of
12 5kg requires 142.8MJ DE per day according taNR€ (2007).

7kg Haylage @ 9MI/kg = 63 MJ
6 kg Grain/Pellets @ 13.5 MJ/kg= 81 MJ
1 kg Chaff @ 10 MJ/kg = 10 MJ
14kg Total = 154MJ/day

In addition b supplements, balancers, digestiails, added oils and electrolytes to encourage
uptake of water.

High levels of graihave been shown to cause high blood sugagtabolic activity, heightened
behaviour, an acidic environment in timeouth, stomach and hindgut, causing gastrointestinal
disorders and promote inflammation.

An alternative9 Yy R dzNXRliBt $of arperformancenorse @ 500kg in very heavy work with an
appetite of 12.5kg requires 142.8MJ DE per degording to the NRC (2007)

8kg Haylage @ 9MJI/kg = 72MJ

3kg EnduroGet @14MJ/kg = 42MJ

3kg EquidChayp @10.4 MJ/kg= 31.2MJ
14kg Total = 145.2MJ/day

No additional supplements, no added oils or salts and voluntary uptake of up to 30 Itrs of
water.

3kg of EnduroGet mixedwith 30 ltrs of water = 38g of feed as fed

This mayseem a lot of water, bua horse in moderate workaccording to the NRC (2007),

should be having betwee36 ¢ 46 ltrs of water per daythe horse is in very heavy work
accordingtothe NRC (2007)slzb R 6 S 3ISGGAYy3 Y2NB GKIFYy R2dzof ¢
diet provides good quality structural fibre nutrition, neutralising and reducing acid production,
provides good naturalChlorophyll for prebiotic and probiotic function, promotes anti
inflammatory responses, proliferation of good cellulolytic bacteria and increased hydration

with optimum digestible energy for performance.

CKS Y2ald AYLERNIUIYG o0SYSTFAG 2F GKA&A AYyy20 (AC¢
0dz01 SGQ T2 N K NESH of th&ir2imeaichdfinédRto stablwith limited or no
GdzNy 2dzi @ 2 KSYy O9YRAZNPDSt AAKWSATESRSYANENBI| ##2ODRS
helps support their psychological wellbeing and gives a more natural diet that supports the
natural functon of their digestive systems and providing the levels of energy expected of a
complete feed at this levéBee Appendix 3 EnduroGefull nutritional analysis).
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27. Conclusion

2 A0K GKS Nxaiay3a tSgSta 2F b{/Qa FyR 20KSNJ I
Gastrointestinal disorderdyehaviaural issues, loss of conditicand in some casea loss of
performance a more naturabdvancean equine nutritionis urgentneeded

The development of EquidG&ILamiGet and9 y' R dzNRBsnSliremt response to the scarcity

of good qualitycomplete, balancedibre based equindeedsthat provide the basic nutrients
designed as the natural diet of horse®y complete feed shad containa balanced level of
nutrients that also balance the microbial population of the hindgut. It should ialsorporate

GKS Y2ad AYLRNIOI YOG vy dzoasRes hé body dilidaliowidy foatieA OK &
horses workloadtemperature and humidy. 9 lj dzZA RDSt 1+~ [ YADStxn FyR 9
voluntary uptake of fluid in large amounts attached to soluble fibre, their highly palatable
nature allows instant rehydration to quench thirst and to replenish the needs and deficits of

the body fluids.

Equine sports are on the increase with tests getting harder, fences getting bigger and distances
getting further, and the movement of equines across the country, continent and around the
world is becoming more widespread.nitay takeyearsto evoke change, to encourage a more

fibore baseddiet for the modern guine as & traditions are difficult toalter, with many
YIEyF3SYSyd aeadsSvya oKL butwitbtBeYEquidt rabde of Prddbicts, Ay
we havedevelopeda range ofhydrating feeds that work in synergy with the natural processes

of the equines digestive system@ur productsprovide enough energyalong with forage to

keep up with thedemands and requirements our horses working or sporting activities and

they alsosupporthorses in the clinical environment to recoviera healthy more natural way.
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Delivering Hydration & Nutrition On Demand

il

Silver Monarctage 3yrqowned

9l dZARASG 'Y [ (RO
exclusively EquidGefed stallion,
has only ever been fed EquidGel ®
and forage3rd Premium
Youngstock Non Native CHAPS 2C
-2016

Endurance GB Supreme
Champion Champion Young rider
and Best Aral2017¢ Emily Cooke
YR [FR&Qa aly
2500km on a sole diet of
EquidGe®and Forage only

British Dressage Para European
time Gold Medalist 2017 Julie
Payne travded horse Athene to
the continent and feeds her owr
horses National Para Champic
horse Pandora on a sole diet ¢
EquidGel® and Forage only.

British Showjumper and HOYS
2017 Finalist- Lisa Jones anc
Diana P who survived double col
surgery now fed on a sole diet ¢
EquidGel® and forage only. H
gone from jumping 90cm to 1.40n
in 18 month.




30. Appendix 2Certificate of Analysig Naturally Occurring Substancg€2014)

Independent Equine Nutrition, PO Bax 318, Midenhall, Suftol. 1P28 SY Page 1 of 1
T +44 1638 716 270, F: 444 1638 716 408, E: Info@ionuk.com

INDEPENDENT
EQUINE
NUTRITION

CERTIFICATE OF ANALYSIS

Certificate number:

02540

Client sample reference(s) Equid Gel; BN 2014/03/31/2 EQ

Date sample(s) received 03 April 2014

Date results reported 08 April 2014

IEN sample reference No(s) IEN2014-0428

Analysis requested Naturally Occurring Prohibited Substances - Full screen

Sample type Equine feedstuffs (raw materials and complementary feeds)
Analysis Results:

The submitted sample(s) was (were) analysed for the presence of theobromine, caffeine, theophylline, morphine, atropine, hyoscine and hordenine, using
a documented IEN standard operating procedure (IEN-SOP-004.01).

IEN Sample No(s) Client Identifier(s) Analyte

Equid Get; BN 2014/03/31/2 EQ None was found in the submitted sample at the time of analysis®

* Reporting levels (RL): Theobromine, 2.0 mg/kg; caffeine, 0.5 mg/kg; theophylline, 0.3 mg/kg; others, 0.1 mg/kg.

Unless stated otherwise results are expressed on an “as received basis’,

Comments:

&

Dr. M. Dunnett B5c PhD MchromSoc
For and on behalf of IEN

P x OAC
NOPSv4 COA template Rev 3/8/2009 - 4/8/201411.00.55 PM v ST T T —
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31 Appendix 3 Test Certificate for EquidGel (2015)
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