Aloe verabased formula as emollient on horses’ hooves

Samuel Peagira Simonat$ Maria \eronica de SouZaMarisaAlves Nogueira Digz
Luiza Neme Fras8yJosé de Oliveira Pinto

ABSTRACT

The present study aimed at developingdéme verabased formula for topical use on horse hoof and evaluating
whether the treatment affects hooves growth and balance. Six healthy male horses between the ages of 3 and 17 years
(12+5.25) were used, all semi-confined animals for breeding purposes. Before beginvengtreatment, animals
underwent two trimming procedures with a 45 days-inteAfegr the second trimming, one of the forelimbs and one
of the hindlimbs of 4 horses was weekly treated by topical application of the glycolic exttastevhat 20%. The
contralateral limb, randomly chosen, received the extract at 50%. The hooves of the other animals were treated with
propylene glycol. Treatment was done for 225 days and, during this time, animals underwent periodic trimming.
Variables related to growth and balance of the hooves were measured before and after trimming. Data were analyzed
using chi-square test and regression analysis at 5% significance. Growth rate of the hooves was not related to
treatment. On the other hand, the 50% extract was related to the majority of the hooves in balance (p<0.05). Results
suggest that a weekly topical treatment withveraglycolic extract does not improve the growth rate of the hooves;
howeverwhen applied at a high concentration, it improves their balance.
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RESUMO
Formulacdo a base déloe verapara aplicacdo como emoliente em casco de cavalos

O objetivo deste estudo foi desenvolver uma formulacao a badeealeerapara uso topico em casco de cavalos,
e avaliar se existe efeito do tratamento no crescimento e equilibrio dos cascos. Foram utilizados seis cavalos higidos,
machos, com idade entre trés e 17 anos (12 + 5,25), usados para reproducao e mantidos em regime de semiconfinamento.
Antes de iniciar o tratamento cofn verg os animais foram submetidos a dois casqueamentos, com intervalo de 45
dias.ApGs o segundo casqueamento, um dos cascos dos membros toracicos e pélvicos de quatro cavalos foi semanal-
mente tratado, por via topica, com o extrato glicdlicA.deera,a 20%. O membro contralateral recebeu o extrato a 50%,
sendo a escolha ao acaso. Os cascos dos outros dois animais foram tratados apenas com propilenoglicol. O tratamento
foi efetuado durante 225 dias e, nesse periodo, os animais foram submetidos a casqueamentosAeviadinass
relacionadas com o crescimento e equilibrio dos cascos foram mensuradas antes e apds cada casqueamento. Os dados
foram analisados pelo teste qui-quadrado e pela analise de regressao a 5% de sigiifteiaale.crescimento dos
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cascos foi independente do tratamento realizado. Por outro lado, o extrato da planta a 50% esteve associado (p<0,05)
ao maior nimero de cascos em equilibrio. Os resultados obtidos sugerem que o tratamento tépico semanal com extrato
glicdlico deA. verando melhora a taxa de crescimento do casco, mas quando aplicado em alta concentragdo resulta em
melhoria do seu equilibrio.

Palavras-chave:equinos, casqueamento, fitoterapia.

INTRODUCTION So fat no reports have been found usiige vera

. . ._for the skin of horses. Dal'Belet al. (2006) evaluated
The horse hoof is a structure surrounding the dlstﬁ? ( )

o o e effect of hydrating cosmetic formulations in humans
phalanx, formed by epithelial keratinization. It protects o . . .
. - . . containing different concentrations of the lyophilized
adjacent structures, initiates the dispersion of concussive :
I . €] of A. vera This study revealed that only the formu-
forces and reduces vibrations generated during the cont a% with high concentrations (0.25 and 0.5% w/w)
of the limb with the ground (Dyhre-Poulsenal, 1994).

. . increased the amount of water in the cornified layer of
It's grows throughout the life of the horse (Pollitt, 1998 . s . y .
. . e skin after only one application. When applied twice
occurring at an approximate rate of 6 mm a month an

. day for two weeks, all formulas containing 0.1, 0.25 e
taking from 9 to 12 months for complete renewal (Stasha%,
2002) 5% w/w of the powdeh. veragel had the same effect.

. . However transepidermal water loss was noffeliént
For Eustace (1994), four factors influence the quality . . . .
. _ . ith the inclusion ofA. veragel in the formulas when
of horses hooves: hereditiged, handling and farriery

. . .2 comparing to the vehicléAccording to the authors,
Good quality hooves are able to resist more easily to

. . moisture improvement was possibly due to an emollient
environmental changes. Howey&w quality ones are

susceptible to a variety of problems. Therefore hoov&echanism,
; o ' ’ The objective of the present work was to develop an

care may one of the determinant factors on the arémal, ,
. . Aloe verabased formula for horses’ hooves, as well as to
performance of the intended functiodshealthy hoof, . :
adequately moistened, absorbs impact from the grouma/estlgate the plants effect on hooves growth and ba-
much more efficiently than a dry hoof. Every healthy hooPnce'
has a thin shiny cover ofla material that cover§ its walls MATERIALS AND METHODS
(external layer). The function of such substance is to delay
humidity evaporation, a fundamental aspect for The present work has been approved by the Ethics
maintaining their hydration. The external laysirgtum Committee of the Departamento\deterinaria at the Uni-
externum is lost during shoeing when hooves walls/ersidade Federal décosa (DVT/UFV), Protocol No 49/
undergo trimming, leading to an increase in moisture [02910. The procedures were conducted according to the
and, consequentltheir dryness (Fitovet, 2009), resultingDVT/UFV Guidelines of Conduct for the UseAuiimals
in excessive flaking and cracking (McClweeal, 1975; in Education, Research and Extension, withAterinarian
Fitovet, 2009). In this case, good moisture is important téthics Professional Code and with ethical principles
prevent such excessive dryness. established by the Brazilian College é&mimal
Medicine has been usiigoe vera popularly known Experimentation and the actual Brazilian legislation.
as Barbadoéloe or FirstAid Plant, as ointment for the . , . .
treatment of radiation burns and for the repair of wounds, Animal’s selection and general handling
contusions and irritation. The extract of the leaves is Six stallions were used: three Mangg@Marchadar
indicated as a tonic, as a purgative and for jaundice. Th&0o Breton and onArabian.Their age varied between 3
sticky dried juice from the leaves serves as an emolliedfd 17 years (12+5.25) and weight between 310 and 463
ingredient (skin softener) in many lotions, creamskg (370.50+65.89). During animals selection, general
ointments and shampoos, largely applied in domestihysical examination was carried out [heart rate (HR),

usage and in pharmaceutical products (Reynolds &spiratory rate (RR), capillary refill time, body temperature,
Dweck, 1999). mucous membrane colategree of hydration and intesti-
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nal motility] (Wilson & Gordon, 1987), and specific static Local treatment withAloe vera
and dynamic examination of the locomotor system, Al hooves of four horses were subjected to a weekly
including only healthy horses (Stashak, 2002). topic treatment withA. veraglycolic extract. One of the

Animals were used for breeding, mainly semen donofgyrelimbs and one of the hindlimbs, randomly chosen, were
kept in semi-confinement with daily access to paddockgsated with 20% glycolic extract and the contralateral limb
or stockyard for six hours. The forage in the paddockgith the 50% extract. The other two horses were kept in
was formed byTyfton (Cynodon spp.and Coast cross the same location, subjected to the same feeding and
[Cynodon dactylon (L.) Pefgrass and for stargrasssanitary handling as well as trimming every 45 days,

(Cynodon nlemfuensisakdeys). however they receive only topic propylene glycol, the
During confinement, horses remained in individuabytractor ofA. vera

masonry stalls of approximately 15 m? containing abed Both A. veraextract and the extractor were applied
of daily cleaned dry grass. In the stall, animals were faﬁ;ing a spongépplications were made on the wall and
with 13 kg of roughage, composed of a mixture of equab|e of the hooves, followed by the animals confinement
parts of sugar can&&ccharum sppand elephantgrass, jn stalls for approximately 12 hours to allow a greater
cultivar cameroon(Pennisetum purpureum Schum contact time with the products. No standard volume was
Ration (1 kg for 100 kg/wv), with 13% protein, was dailyestaplished for each application; howetkee entire wall

provided.Animals were giverad libitumaccess to salt gnd the entire sole were moistened with the products.
and water

_ . Variables for the evaluation of growth and
Mucilage and glycolic extract oAloe vera balance of the hooves

leaves .
Hooves were macroscopically evaluated once a week.

In order to obtain the mucilagk, veraleaves were  Eyery 45 days when trimming was done, variables for the

Enzymology and Protein and Peptides Biochemistry gleasuredas previously mentioned, measurements were
the Department of Biochemistry and Molecular Biologyjone before and after each procedure.

at UFV Leaves were washed, dried and sectioned in the The criteria to establish the hoof balance was based

middle for mucilage scraping. on measurements of the heels height (medial/lateral)
Methods to obtair. veraglycolic extract were done anq the partial widths of the hoof (medial/lateral), as
according to Dornelest al (2003) with a few changes, \ye|| as the hoof angle, as doneAdyneida (2008). For a
since it was obtained by adding equal volumes @{yof to be considered in balance, it should present heels
propylene glycol (Galena Quimica e Farmacéutica Ltdgeasurements (medial and lateral) and partial widths
Campinas, SP) and mucilagelditionally, 0.05% Nipagin  (medial and lateral) with a difference of no more than 0.3
(Farmacia de Manipulacao Botica Fontenaflepsa, MG)  cm petween medial and lateral sidadditionally, the
was added to the mixture as a preservative, which Wafgle of hooves should be between 45 and 50 degrees
placed in an amber bottle and kept at 4°C, for 15 days#§; forelimbs and between 50 and 55 degrees for
obtain the extract. Lateanother dilution was made t0 hindlimbs ones (Stashak, 2002). Hooves growth was
obtain glycolic extracts at 20 and 50%.v/v established by the wall lengtAll evaluated variables
are listed below
The length of the hoof wall was established on its
Animals underwent periodic trimming and evaluatiorjorsal portion, from the weight-bearing surface at the
of physical variables on all hooves (listed below undefenter of the toe to the proximal edge of the toe wall
“Parameters for the evaluation of growth and balance gforonary band) (Balcét al, 1997).
hooves”) during 225 days. Measurements were made A goniometer was used to measure the hoof angle,
before and after each trimming and compared to the orfggmed by the dorsal surface of the hoof wall and the
obtained at subsequent trimming procedures. ground surface (Balcét al,1995).
Before beginning topic treatment with verg two
trimming procedures were made. Treatment bege=
immediately after the second one (time zero, T0). Ond® reatment Aloe vera treatment (time in days)

Horse hoof trimming

treatment has begun, trimming was made every 45 days 4 90 135 180 225

a total of five procedures (T2, T3, T4, T5, T6) (Figure 1) ‘ ‘ ‘ | ‘
Standardized trimming followed a well known pattern TOe Ti T2 T3 T4 T5 T6
being done by the same person during the entire exp&fjgure 1. Trimming before (TO and T1) and during (T2, T3, T4,
mental period. T5 and T6) hooves treatment wittioe vera
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Heels heights (medial and lateral) were measured three weeks after begging the treatment, the external layer
the palmar/plantar surface of the hoof from the most distaf the wall exfoliated, mainly close to the coronary band.
point in contact with the ground to the most proximaDn following weekly evaluations, dryness reduced, with
area, measured with a caliper rule on the elevated linathetter aspect regarding hydration. The farrier also noted
(Balchet al, 1997). a better cutting consistencyeporting hooves with

The maximum hoof width measured at the areianportant hard consistency becoming softer as the
known as quarters, immediately palmar/plantar to thi®llowing trimming procedures were done. These
frog apex. In addition to the maximum width, the widthgindings were observed on all hooves, regardless of the
of the medial and lateral halves of the hoof, as well dseatment.
the frog apex direction were verified (Ruohonieshi Peeling and a better hydration were considered a
al., 1997). physiological response, possibly related to the handling

Sole sensitivity was evaluated during trimming with grocedures carried out since animals were kept part of
hoof tester Hooves presenting positive results to théhe day in paddocks with a ground slightly humid
sensitivity test were graded as one (1) and negative orE=cause of the rain season. Nevertheless, the possibility
as zero (0). that such findings are a result of the propylene glycol,

Aspects related to quality (shape, brightness arnle extractor used on treated and control animals, cannot
cutting consistency) and abnormalities (fissures, cracke rejected since, according to Martin¥/&iga (2002),
and lesions) of the hoof were also evaluated. this substance solubilizes keratine of the stratum corneum
Statistical analysis by occupying hydrogen_bonding sites. On the foIIovx_/in_g

treatments, a progressive decrease on such exfoliation

As a function of the evaluated characteristics, hoqglas ohserved until entirely stopping after four weeks of
balance was classified in a binary way (yes or no), bas?rgatment.
on the following variables: heels height (medial and  a¢qr 60 days of the application of the 20 and 58%
lateral), hoof width (medial and lateral) and hoof anglGe 5 giycolic extract, hooves presented a clear area of
(between 45 and 50° for forelimbs and 50 and 55° fQfo\yth close to the coronary band, not observed on
hindlimbs ones), separateltooves growth, measured o) hoovesAccording to Pollitt (1998) andurner
by the wall length, was classified using the same binaggz) growth and regeneration of the hoof wall occur

method, based on its presence or absence. Fp§y the coronary band where germ cells produce new
statistical analysis, hooves with balance measures|is that continually mature and keratinize.

(heels height, partial widths and hoof angle) considered Though this growth area remained visible during the

normal were classified as "1’ and the ones that did NGl of the experiment and has even increased in length,
were classified as "0"Additionally, forelimbs were s finding did not influence variables measurements
classified as “0” and hindlimbs as 1" for balance,a1yated during the research since hoof growaibler
evaluation egtlmated accordingAoveraconcentration 1) was not associated (p > 0.05) to the topic application of
and treated limb. theA. veraglycolic extract, indicating that treatment did

During all five evaluation time-points (timming at 45, generate an increase in growth rate. The number of
90, 135, 180 and 225 days after begging the experimenfl,\yn hooves was similar to the not grown ones,
the frequency of respective classes (yes or no) was no%ording to the extract used
as a function of the dose (0, 20 and 50%jlok veraior  conirolied studies aiming at minimizing the influence
chi-square test at a significance of 5%, aiming at verlfy|an factors acting on hooves quality are necessary
the rela.tlon between appllgd dose a”?' binary reslponsﬁﬁcording to Eustace (1994), environmental factors are
Evaluations along the experiment were important to 'nCquﬁportant determinants of hooves quality and growth. It

fewer animals in the experiment. is possible that, despite a stimulus for growth, wall wear

Regression analysis of the frequency of balanceg, oiher evaluated animals have overcome hooves
fore- and hindlimbs was also performed as a function of

A. veradose (0, 20 e 50%). Qualitative variables (hooves
balance and treatment) were analyzed descriptivelyable 1 Frequency of grown hooves based on the measurement
Statistical test was made using Excel (2007) and Minitatpne on the wall

software (2010). Aloe veraextract G
: rown Not grown
concentration (%)
RESULTSAND DISCUSSION o 19 o1
Hooves of the six animals were irregylarittle and 20 18 22
23 17

dry during the first two trimming procedures. However>9

Rev CeresVigosa, v60, n.3, p. 318-323, mai/jun, 2013



322 Samuel Pereira Simonatbal.

growth rateAs stated by Martinelli & Ferrie (1997), in was a result of periodic trimming and not due to the
physiological conditions, hooves wear may be greateitamin.Additionally, it has been established (Martinelli
than growth if the ground is abrasive. In the presei Ferrie, 1997; Ovnicelet al, 2003) that such care is
study animals remained part of the day in stockyardsssential for the quality and proper maintenance of
with concrete ground and in paddocks with rich gravéiooves health, allowing better load distribution and a
ground. more uniform wear

Results referring to hooves balance, considering each It is possible to observe in Figure 2 that the
evaluated variable (hoof angle, heels height and partia¢rcentage of hooves in balance increased (p<0.05) as
widths) of four hooves of six animals, along the fivea function of the concentration of the appliedvera
trimming procedures are presentedafle 2. Evaluation Regressioequation way =20.4977+0.2521D{+0.9938)
of the results showed a tendency of a greater numberasfdy = 0.431D (?=0.8619), for fore- and hind limbs,
balanced hooves when the highest concentratiof. of respectively Comparison of fore- and hindlimbs,
verawas applied. This tendency was confirmed (p<0.05)dependently of the evaluated animals, revealed a total
when the three variables were evaluated togetlal¢T of 8 forelimb hooves (33.3%) treated with 5@%vera
3), representing hoof balance. When separately evaluatgtl,colic extract in balance. The same concentration of
only heels uniformity (medial and lateral) (p<0.05)he plant on hindlimbs resulted in 6 hooves (25%) in
confirmed the results. balance. The application of the 20% extract resulted on

Data shown in this study cannot yet be compardahalance (6.25%) of only forelimbs. Finally hooves
with the ones of other researchers since, up to th{20.8%) receiving propylene glycol, also from forelimbs,
moment, no scientific studies could be found evaluatingere in balance. These results indicate better balance
the relation between hoof balance and the application fafr forelimbs than hindlimbs, regardless (p<0.05) of the
A. veraglycolic extract. Howeveit is important to note plant extract. Study conducted by Caetoal. (2006)
that periodic trimming together with the use of 58% with 97 Criollo horses showed that all evaluated animals
veraextract was essential to obtain these reslliseida  presented at least one type of conformational change in
(2008) found in a study with biotin at a dose of 20 mg pdorelimbs. Results from the present study cannot be
day per animal for 9 months that the better hoof qualityonsidered uninteresting since forelimbs support around

60% of the animal weight (Stashak, 2002), making it
Table 2 Frequency of balanced hooves based on variables hé&Sential for them to be in full balance for the needed
angle, heels height and hoof partial widths load bearing.

A possible limitation of the present work could be the
absence of a control grouge., a group with animals not
Balanced Unbalanced  receiving any treatmen#\( veraextract or extractor).
However due to the exactness of these experimental

Hoof angle

Aloe veraextract
concentration (%)

go i(i ig procedures, the authors believe that this limiting aspect
50 o4 16 does not disqualify the study since unpublished results,
. important for professionals working with horse locomotor
Lateral and medial heels .

system, has been made available.
0 17 23
20 22 18 40
50 29 11

~ 35

Medial and lateral partial widths S u
0 T

0 19 21 e | e
20 21 19 § 5| e - A
50 22 18 5 20"

8 15
Table 3 Frequency of balanced hooves considering variable‘—(: 10
(hoof angle, heels height and hoof partial widths) evaluated f® 5
225 days

0 2

Aloe veraextract 0 10 20 30 40 50 60
concentration (%) Balanced Unbalanced Concentration of the applied extract (%)
0 5 35 B Forelimb = Forelimb A Hindlimb —— Hindlimb
20 6 34 Figure 2. Relation between the increaséloe veraconcentration
50 14 26

and the increase in the percentage of balanced hooves
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CONCLUSION McClure C, Kirk GD & Garret PD (1975) Functional anatomy of
the horse foot. Current information series. ldaho, University

Topic treatment once a week with 20 and 5Qkte of ldaho, College oAgriculture, Cooperative Extension Service,
veraglycolic extract during 225 days does not result in Agricultural Experiment Station. 2p. (Boletim técnico).
increasing rate of the growth of hooves. HoweveMinitab  (2010) versdo 16. Disponivel em (http:/

. . . . ,._ www.minitab.com/products/minitab, t8te College, R).
treatment with 50% glycolic extract together with periodic acessado em: 18 de maio de 2011.

trimming promotes an important improvement of hoof ba(3vnicek GD, Page BT & Trotter GW (2003) Natural balance
lance what is essential for the proper load distribution rimming and shoeing: its theory and applicatideterinary

during impact of the limb on the ground_ Clinics of NorthAmerica Equine Practice, 19:353-377.
Pollitt CC (1998) The anatomy and physiology of the hoof wall.
ACKNOWLEDGMENTS Equine Veterinary Journal, 10:318-325.

. . .ReynoldsT & Dweck AC (1999) Aloe veraleaf gel: a review
Author would like to thank CNPq (National Council pgate. Journal of Ethnopharmacolo@g:3-37.

for Scientific andrechnological Development, Brazil) for o, oniemi M. Laukkainen M, Ojala M & Kangasniemi(1997)

granting the Scientific Initiation scholarship of the first Effects of sex and age on the ossification of the collateral

author and for financial support. cartilages of distal phalanx of the Finnhorse and the relatioship
between ossification and body size and type of horse. Research
in Veterinary Science, 62:34-38.

REFERENCES , _ _
StashakTS (2002)Adams’ lameness in horses2 Bd. Philadelphia,
Almeida MM (2008)Avaliacdo do equilibrio e crescimento do Lea & Febiger 1174p.

casco de equinos suplementados com biotina e suas rela@%?nerAT (2002) New focus on the fooThe horse, 4:32-46.
com os teores de zinco. Monografia de Especializagéo. Univer-

sidade Federal d¥icosa,Vicosa. 53p. Wilson J & Gordon B (1987) Equine colic: interpreting the

. . diagnostic testsVeterinary Medicine, 82:629-645.
Balch OK, Butler D & Collier MA (1997) Balancing the normal

foot: hoof preparation, shoe fit and shoe modification in
the performance horse. EquiMeterinary Education9:143-
154.

Balch OK, Butler D, White K & Metcalf F (1995) Hoof balance
and lameness: improper toe length, hoof angle, and mediolateral
balance. Compendium on Continuing Education for the
PracticingVeterinarian, 17:1275-1278.

Canto LS, Corte FD, Brass KE & Ribeiro MD (2006) Frequéncia
de problemas de equilibrio nos cascos de cavalos crioulos em
treinamento. Brazilian Journal &eterinary Research ankhi-
mal Science, 43:489-495.

Dal'Belo SE, Gaspar LR & Maia Campos PM (2006) Moisturizing
effect of cosmetic formulations containirjoe veraextract
in different concentrations assessed by skin bioengineering
techniques. Skin Research amdchnology 12:241-246.

Dorneles D,Wouk AF, Pontarolo R & OliveiraAB (2003) Efeito
de Aloe veralinné sobre a cicatrizacdo de feridas de pele em
coelhos.VisdoAcadémica 4:39-46.

Dyhre-Poulsen PSmedegaard HH, Roed J & Korsgaard E (1994)
Equine hoof function investigated by pressure transducers inside
the hoof and accederometers mounted on the first phalanx.
Equine Vetrinary Journal, 26:362-366.

Eustace RA (1994) Factors affecting equine hoof horn growth
rate and qualityln Practice, 16:129-131.

Excel (2007) Microsoft Office Professional Plus, 2007. Disponi-
vel em: <http://wwwmicrosoft.com/business/smb/en-cdicé/
professional-plus-2007.mspAcessado em: 13 de maio de 201

Fitovet (2009) Manejo e saude dos cascos. Curitiba, Fitovet. 4p.
(Informativo Técnico).

Martinelli MJ & Ferrie JW (1997) Farrier primer for the student
and practising veterinarian. Equineterinary Education, 9:16-
24.

Martins MR & Veiga F (2002) Promotores de permeacado para a
liberagdo transdérmica de farmacos: uma nova aplicacao para
as ciclodextrinas. Brazilian Journal of Pharmaceutical Sciences,
38:33-54.

Rev CeresVigosa, v60, n.3, p. 318-323, mai/jun, 2013



