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Abstract

The conjunctival normal microflora, formed by fungi, yeast and bacteria, of 50 clinically healthy horses from Monterrey, Nuevo Leon,
was identified using three to 12 year-old horses of different breeds and gender. Samples were taken from the conjunctival sac of
both eyes (n =100 eyes) using a cotton swab under sterile conditions. No eye was negative to the presence of the microorganism.
There were differences in colony types in each eye of the same animal. One hundred percent were positive to fungal and bacteria
colonies in both eyes, while 60% were positive to yeast. In the present study Serratia marcescens, a pathogenic, opportunist and
multidrug-resistant organism, is reported for the first time in the conjunctival sac in horses. Serratia marcescens was isolated from 21
clinically healthy horses (42%) with a number of colony forming units (cfu) that ranged from 9 to 42.
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Resumen

Se identificé la microflora normal, formada por hongos, levaduras y bacterias, de la conjuntiva en 50 caballos clinicamente sanos,
de diferente raza y sexo, de tres a 12 afos de edad, del &rea metropolitana de Monterrey, Nuevo Ledn. Las muestras se tomaron del
saco conjuntival de ambos ojos (n = 100 ojos) con un hisopo bajo condiciones estériles. Ninguin ojo fue negativo a la presencia
de microorganismos. Hubo a menudo diferencias en los tipos de colonias entre los ojos del mismo animal, 100% fueron positivos
a la presencia de hongos y bacterias en ambos ojos, y 60% positivos a la presencia de levaduras. Este estudio presenta, por vez
primera en conjuntiva de caballos, la presencia de Serratia marcescens, considerada microorganismo patégeno oportunista con
multirresistencia a farmacos. En esta investigacion, Serratia marcescens se logro aislar de 21 caballos clinicamente sanos (42%) con
rango de nueve a 42 unidades formadoras de colonias (ufc).
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Introduction

tis known that bacterial and fungal microflora of the

conjunctiva in healthy animals is controlled by a series

of mechanisms that keep populations in balance
and prevent the spread of these potentially pathogenic
microorganisms.! Many studies report the presence of
different microflora in healthy conjunctiva and corneas
of sheep,? cows,34 pigs,5 birds, rabbits,” goats,8 dogs,?
elephants,!0 cats,!" donkeys,'? and horses.13. 14

It is reported that the predominant pathogenic
microorganisms in the normal conjunctival flora in
horses are Gram-positive.’> However, Gram-negative
bacteria are also present as part of the normal
conjunctival flora of the horse.15

Some fungi are an inherent part of the normal
conjunctival microflora of the horse; however,
after a corneal wound, these organisms can act as
pathogens. Keratomycosis is fairly common in horses,
but their presence is rare in dogs, cats and cows. In
horses, keratomycosis is clinically manifested by the
appearance of ulcerative keratitis, interstitial keratitis
or stromal abscess. The latter occurs as a result of
infection by bacteria or fungi in the stroma, due to a
corneal defect!s and iris prolapse.

There are reports of the prevalence of fungi isolated
from eyes of horses (95%), cows (100%), dogs (22%)
and cats (8%). The difference in the percentage may
be due to factors such as eye size, degree of exposure
or contact with the spores of fungi and bacteria,
especially spores and fomites, as well as the large
number of microorganisms found in feces in pens,
which can infect the eye, causing severe ocular injury.?

The surface of the eye is composed of a series of
eye structures that work together and are necessary
for good vision. The surface of the epithelial cells of
the cornea and conjunctiva, as most of the mucosal
surfaces of the body, is protected by a layer composed
of branched sugar residues, attached to proteins,
collectively called glycocalyx. The main components
of the epithelial glycocalyx are mucins or integral
glycoproteins. The role of mucin carbohydrates
(O-glycans) is not fully understood, but it is suggested
that they form a diffusion barrier to extracellular
components ina protective way.17

The cornea and conjunctiva have a unique
defense system against fungal infections. There
are immunological, metabolic and anti-microbial
mechanisms, which together with the tissue physical
barrier, protect the cornea from keratomycosis.!?

Furthermore, the native bacterial flora protects
the cornea against fungi by consuming the necessary
nutrients for the growth of these organisms, and also
by the secretion of some antimicrobial substances with
antifungal properties.18
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Introduccion

e sabe que la microflora bacteriana y fingica de

la conjuntiva en los animales sanos se controla

por una serie de mecanismos que mantienen a
las poblaciones en equilibrio y previenen el contagio
de estos microorganismos potencialmente patégenos.!
Muchos trabajos registran presencia de diversa
microflora en conjuntiva y cérneas sanas en ovejas,?
vacas,>* cerdos,5 aves,5 conejos,” cabras? perros,?
elefantes,!? gatos,!! burros!? y caballos.13.14

Se ha informado que los microorganismos no
patogénicos predominantes en la flora normal
conjuntival en caballos son los Gram positivos.!s Sin
embargo, las bacterias Gram negativas también estan
presentes como parte de la flora normal conjuntival
de los equinos.1s

Algunoshongosson parteinherente delamicroflora
conjuntival normal del caballo; no obstante, tras una
herida corneal, estos microorganismos pueden actuar
como agentes patogenos. La queratomicosis es bastante
comun en caballos, pero es muy rara su presencia en
perros, gatos y vacas. En caballos, la queratomicosis se
manifiesta clinicamente por la apariciéon de queratitis
ulcerativa, queratitis intersticial o de absceso estromal.
Este ultimo ocurre como resultado de la infeccién por
bacterias u hongos en el estroma, debido a un defecto
corneal’t y prolapso del iris.

Existen informes de la prevalencia de hongos
aislados en ojos de caballos (95%), vacas (100%),
perros (22%) y gatos (8%). La diferencia en el
porcentaje puede deberse a factores como tamano
de los ojos, grado de exposicion o contacto con
las esporas de hongos y bacterias, principalmente
esporuladas y fomites, asi como a la gran cantidad de
microorganismos que se encuentran en las heces en los
corrales, los cuales pueden infectar el ojo ocasionando
una severa lesion ocular.?

La superficie del ojo esta constituida por una
serie de estructuras oculares que funcionan de
forma conjunta y que son necesarias para tener una
buena vision. La superficie de las células epiteliales
de la cornea y conjuntiva, al igual que la mayoria
de las superficies mucosas del cuerpo humano, se
encuentran protegidas por una capa compuesta de
residuos de azicares ramificados, unidos a proteinas,
colectivamente llamados glicocdlix. Los principales
componentes de este glicocdlix epitelial son las
mucinas o glicoproteinas integrales. No se conoce
del todo la funcion de los carbohidratos de la mucina
(O-glicanos), pero se sugiere que forman una barrera
de difusion de los componentes extracelulares a
manera de protecciéon.!?

La cérnea y la conjuntiva tienen un sistema
de defensa peculiar contra infecciones fingicas.



The objective of this research was to identify the
normal microflora of fungi, yeasts and bacteria in
healthy high-performance horses in the metropolitan
area of Monterrey, Nuevo Leon, in order to establish
the prevalence and frequency of microorganisms
(fungi, yeasts and bacteria) in conjunctiva, and
establish risk factors for the development of diseases
or eye problems in horses.

Material and methods

This study was conducted in March 2009, at the
Laboratorio de Microbiologia, Facultad de Medicina
Veterinaria of the Universidad Autonoma de Nuevo
Leon. Both eyes of 50 healthy horses (n = 100 eyes)
of different breed and sex: 34 females (68%) and 16
males (32%) of three to 12 years of age were evaluated.
Samples were taken from high-performance horses,
used for show jumping. The animals were kept in
stables with concrete floors and sawdust under strict
cleaning regimen; the stables were cleaned three
times a day. The food given is considered standard
for a top athlete horse, consisting of bran, Bermuda
grass, Ryegrass and black oat, corn and barley flakes,
granules with vitamins, minerals and amino acids.
Drinking water was allowed ad libitum.

After ruling out any ocular inflammation or
infection,samplingwas carried outfrom the conjunctiva
using sterile swabs, taking care not to contaminate the
sample by contact with skin. The swabs were placed in
Stuart transport medium, identified and transported
at 4°C.

In order to isolate aerobic bacteria the following
culture mediums were used: blood agar, ecosin
methylene blue agar (EMB), Mueller Hinton agar
and Mac Conkey. For fungi and yeast: potato dextrose
agar (PDA), with and without chloramphenicol and
cycloheximide (0.5 g / L). The bacterial cultures were
incubated at 37°C and checked at 24 and 48 hours.
Gram stainswere done for morphologicalidentification
of these microorganisms. The biochemical tests
proposed by Koneman et al.’9 were used to characterize
the genera of the recovered bacteria.

Incubation for common fungi and yeasts was
at 32°C for 7 days, while monitoring for the genus
Malassezia was 14 days. Fungi were characterized
by direct observation using lactophenol and, when
necessary, microcultures were performed on PDA,
using identification keys for imperfect fungi according
to Barnett and Hunter.20 Yeasts were identified by
their macro and micromorphological features, and
its physiological characteristics, such as the presence
of capsule by negative staining using India ink,
production of urease at 25 ° C and germinative test
tube.21 22

Existen mecanismos inmunolégicos, metabodlicos y
antimicrobiales, que junto con la barrera fisica del
tejido, protegen a la cornea de queratomicosis.!”

Asimismo, la flora bacteriana nativa protege a
la cornea contra hongos mediante el consumo de
los nutrimentos necesarios para la proliferacion de
estos microorganismos, y por la secrecion de algunos
antimicrobianos con propiedades antifiingicas.!8

El objetivo de esta investigacion fue identificar
la microflora normal de hongos, levaduras y
bacterias en caballos sanos de alto rendimiento en
el area metropolitana de Monterrey, Nuevo Leodn,
con la finalidad de establecer la prevalencia de
microorganismos (hongos, levaduras y bacterias) y su
frecuencia en conjuntiva, y asi establecer factores de
riesgo para el desarrollo de enfermedades o problemas
oculares en equinos.

Material y métodos

El presente estudio se realiz6 en marzo de 2009, en
el Laboratorio de Microbiologia de la Facultad de
Medicina Veterinaria y Zootecnia de la Universidad
Auténoma de Nuevo Leon. Se evaluaron ambos ojos
de 50 caballos sanos (n = 100 ojos) de diferente raza
y sexo: 34 hembras (68%) y 16 machos (32%), de tres
a 12 anos de edad. Las muestras fueron tomadas de
caballos de alto rendimiento, cuya actividad deportiva
es el salto. Los animales se mantuvieron en cuadras
con piso de concreto y cama de aserrin bajo estricto
régimen de limpieza, las cuadras fueron aseadas tres
veces al dia. La alimentaciéon dada es considerada
convencional para un caballo atleta de alto
rendimiento, que consiste en salvado, pasto bermuda,
pasto Raygrass y piensos a base de avena negra, copos
de maiz y cebada, granulos con vitaminas, minerales
y aminodcidos. El agua potable se dejo a libre acceso.

Tras descartar cualquier inflamacién o infeccién
ocular se procedi6 ala toma de muestras en conjuntiva,
mediante el uso de hisopos estériles, teniendo
cuidado de no contaminar la muestra por contacto
con la piel. Los hisopos se colocaron en medio de
transporte Stuart, se identificaron y trasladaron a una
temperatura de 4°C.

Con el fin de aislar bacterias aerobias se utilizaron
los siguientes medios de cultivo: agar sangre, agar eosin
azul de metileno (EMB), agar Mueller Hinton y Mac
Conkey. Para hongos y levaduras: agar papa dextrosa
(PDA), con y sin cloranfenicol y cicloheximida (0.5
g/L). Los cultivos bacterianos fueron incubados a 37°C
y revisados a las 24 y 48 horas. Para la identificacion
morfolégica de los microorganismos estudiados se
realizaron tinciones de Gram. Para la caracterizacion
de género de las bacterias recuperadas se utilizaron las
pruebas bioquimicas propuestas por Koneman et al.1?
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Results

It was possible to recover fungi, bacteria and yeast by
spreading ocular samples in culture medium, between
two to seven days of inoculation. Tables 1a, 15, 1¢ and
1d show the total number of colony forming units
(cfu) of fungi, yeasts and bacteria found in each eye of
the sampled horses.

No eyes were negative for microorganisms. The
horse 33 showed the lowest number with 13 cfu
isolated from the left eye, and the horse 34 had the
highest number with 146 cfu isolated from the left eye.
There was no positive correlation between the number
of fungi, yeasts and bacteria isolated, breed, sex or age
of the animal.

Of the 50 patients examined 100% were positive
for the presence of fungi in both eyes. The recovered
genera were: Aspergillus spp (45.72% of horses
examined), Trichoderma spp (27.28%), Penicillium spp
(12.44%), Scopulariospsis spp (5.09%), Chrysosporium
spp (2.69%), Fusarium spp (1.94%), Rhizopus spp
(1.34%), Geotrichum spp (1.14%), Cuwrvularia spp
(1.04%), Alternaria spp (0.89%), Verticillium spp
(0.74%) and Cladosporium spp (0.59%) (Table 2).
Regarding fungi, the most frequently recovered genus
was Aspergillus spp, which included three species: A.
Slavus (24.28%), A. Niger (12.59%) and A. fumigatus
(8.84%) (Table 5); 60% (30/50) of the sampled
animals were positive for the presence of yeast, of
which 90.27% were of the genus Saccharomyces spp and
9.72%, Pichia spp (Table 3).

Concerning the recovered bacteria, Staphylococcus
aureus (35.41%) was the microorganism most often
identified, while Bacillus spp was present in 28.35%,
Escherichia coli, 21.51%; Serratia marcensces, 13.71%; and
Pseudomonas, 1.005% (Table 4). All of the horses were
positive to the presence of bacteria in both eyes.

Discussion

This study is the first report on the presence of
Serratia  marcescens in the mnormal conjunctival
microflora in healthy horses. Although this Gram-
negative bacterium is commonly found in natural
environments, land, water and raw vegetables, it is
considered as a multidrug resistant and opportunistic
pathogen, especially in immunosuppressed humans.2?
It is recognized as a cause of endophthalmitis242> and
infectious keratitis in humans.2 It is believed to have
the ability to release proteases, which produce loss of
proteoglycans in cornea, dispersion of collagen fibers,
liquefactive necrosis and corneal perforation.2?
Serratia marcescens is rarely found in animals;
however, it has been recorded as a cause of nosocomial
infections in dogs and cats? from infected intravenous
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La incubacién para hongos y levaduras comunes
se realiz6 a 32°C durante siete dias, mientras que el
seguimiento del género Malassezia fue a 14 dias. Se
caracteriz6 a los hongos por observacion directa
usando lactofenol y, cuando fue necesario, se
realizaron microcultivos en PDA, utilizando claves de
identificacion para hongos imperfectos segiin Barnett
y Hunter.2 Las levaduras fueron identificadas por
sus caracteristicas macro y micromorfolégicas, y por
sus caracteristicas fisiologicas, como la presencia de
capsula mediante la tinciéon negativa, usando tinta
china, produccion de ureasa a 25°C y la prueba de
tubo germinativo.2! 22

Resultados

Mediante la siembra de muestras oculares en los medios
de cultivo se lograron recuperar hongos, bacterias
y levaduras entre los dos y siete dias de inoculacion.
Los Cuadros la, 15, 1¢y 1d muestran el namero total
de unidades formadoras de colonias (ufc) de hongos,
levaduras y bacterias encontradas en cada uno de los
ojos de los caballos muestreados.

Ningtin ojo fue mnegativo a presencia de
microorganismos. El caballo 33 presenté el menor
nuamero, con 13 ufc aisladas del ojo izquierdo, y el
caballo 34 present6 el mayor numero, con 146 ufc
aisladas en el ojo izquierdo. No se observé correlacion
positiva entre el ntimero de hongos, levaduras y
bacterias aisladas, la raza, el sexo o la edad del animal.

De los 50 individuos revisados se encontré que 100%
fueron positivos a la presencia de hongos en ambos
ojos. Los géneros recuperados fueron: Aspergillus
spp (45.72 % del total de los caballos examinados),
Trichoderma spp (27.28%), Penicillium spp (12.44%),
Scopulariospsis spp (5.09%), Chrysosporium spp (2.69%),
Fusariumspp (1.94%), Rhizopusspp (1.34%), Geotrichum
spp (1.14%), Curvularia spp (1.04%), Alternaria spp
(0.89%), Verticillium spp (0.74%) vy Cladosporium
spp (0.59%) (Cuadro 2). De los hongos, el género
recuperado con mayor frecuencia fue Aspergillus
spp, del cual se identificaron tres especies: A. flavus
(24.28%), A. Niger (12.59%) y A. fumigatus (8.84%)
(Cuadro 5). 60% (30/50) de los animales muestreados
fueron positivos a la presencia de levaduras, de las
cuales 90.27% fueron del género Saccharomyces spp y
9.72%, Pichia spp (Cuadro 3).

Respecto de las bacterias recuperadas, Staphylococcus
aureus (35.41%) fue el microorganismo que se
identific6 con mayor frecuencia, mientras que Bacillus
spp se presenté en 28.35%, Escherichia coli, 21.51%,
Serratia marcensces, 13.71% vy Pseudomonas, 1.005%
(Cuadro 4). La totalidad de los caballos revisados
fueron positivos a la presencia de bacterias en ambos
0jos.
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Cuadro 14

UNIDADES FORMADORAS DE COLONIAS (UFC) DE HONGOS, LEVADURAS Y
BACTERIAS, AISLADAS E IDENTIFICADAS, DE CONJUNTIVA EN CABALLOS
SANOS DE ALTO RENDIMIENTO

COLONY FORMING UNITS (CFU) OF FUNGI, YEASTS AND BACTERIA,
ISOLATED AND IDENTIFIED FROM CONJUNCTIVA OF HIGH-PERFORMANCE
HEALTHY HORSES

43 44

45

46 47 48 49 50

Aspergillus flavus
A. fumigatus - 5 - - -
A. niger - - - - -
Alternaria spp - - - - -
Cladosporium spp - - - 1 -
Curvularia spp - 30 - - -
Chrysosporium spp - - - - -
Fusarium spp - - - -
Geotrichum spp - - - - -
Penicillium spp - - 3 2 -
Pichia spp - - - - -
Rhizopus spp - - 2 - -
Scopulariopsis spp - 5 - - -
Saccharomyces spp - - 23 35 -
Trichoderma spp - - - ..
Verticillium spp - - - - -
Bacillus spp - 32 - - 22
Escherichia coli - - - 49 22
Pseudomonas spp - - - ..

Serratia marcescens - - - - -

Staphylococcus aureus 32 45 30 48 -

[NSI SR

- - 42 45 - - 30 32 30 42

n =100 eyes.
D =right eye.
I =left eye.

catheters and also in bovine mastitis;2 in horses as
the etiologic agent of endocarditis,* sepsis,* located
in abdominal abscesses,’2 in fetal membranes and
internal organs of aborted fetuses.? In this research
Serratia marcescens was isolated from 21 healthy horses
(42%) ranging from nine to 42 colony forming units
(cfu). The genera Staphylococcus and Bacillus spp are
the microorganisms most frequently reported as
normal flora of the conjunctival sac. Even though these
bacteria defend the eye from invasive microorganisms,
some of them act as opportunistic pathogens, causing
damage to the ocular system.13 34

Most studies on conjunctival microflora mention
the predominance of Gram-positive bacteria, previously
identified in parrots, 35 exotic and prey birds, 636 dogs,?’
cats,? pigs,> Asian elephants’® and horses.!* Despite
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Discusion

Este estudio registra, por primera vez, la presencia
de Serratia marcescens en la microflora normal
conjuntival en caballos sanos. Aunque esta bacteria
Gram negativa se encuentra comuinmente en
ambientes naturales, tierra, agua y vegetales crudos, es
considerada patégeno resistente a multiples farmacos
y microorganismo oportunista, especialmente en
humanos inmunocomprometidos.?? Es reconocida
como agente causal de endoftalmitis?* 2 y queratitis
infecciosa?® en humanos. Se cree que tiene Ia
capacidad de liberar proteasas, causantes de pérdida
de proteoglicanos en cérnea, de dispersion de las
fibras de coldgeno, necrosis licuefactiva y perforaciéon
corneal.?7



Cuadro 2

PORCENTAJE DEL TOTAL DE UNIDADES

FORMADORAS DE COLONIAS (UFC) DE HONGOS,

AISLADOS DE AMBOS OJOS (DERECHO E

IZQUIERDO) DE CABALLOS SANOS DE ALTO
RENDIMIENTO

TOTAL PERCENTAGE OF FUNGAL COLONY

FORMING UNITS (CFU), ISOLATED FROM

BOTH EYES (LEFT AND RIGHT) FROM HIGH-
PERFORMANCE HEALTHY HORSES

Strains Num. cfu %
Aspergillus flavus 162 24.287
A. fumigatus 59 8.845
A. niger 84 12.593
Alternaria spp 6 0.899
Cladosporium spp 4 0.599
Curvularia spp 7 1.049
Chrysosporium spp 18 2.698
Fusarium spp 13 1.949
Geotrichum spp 1 1.149
Penicillium spp 83 12.443
Rhizopus spp 9 1.349
Scopulariopsis spp 34 5.097
Trichoderma spp 182 27.286
Verticillium spp 5 0.749
n =667 cfu.

this predominance in conjunctiva of both healthy and
diseased animals, Gram-negative play an important
role in corneal lesions. Pseudomonas spp and some
Enterobacteriaceae, such as L. coli, are typically associated
with rapid and progressive corneal ulceration.®
1 In this study these bacteria represent 1.00% and
21.51%, respectively. Aspergillus spp, Penicillium spp,
Chrysosporium spp and Fusarium spp fungal genera are
usually recovered from the conjunctiva in horses, and
are considered asnormal in many animal species.13.14.41-43
The results of this study are consistent with previous
studies, where the predominant genus was Aspergillus,
followed by Trichoderma, Penicillium, Scopulariopsis and
Fusarium.

The genus Aspergillus is frequently found as fungal
contaminant in different species and is considered
among the main etiological agents (secondary
infection) present in horse keratomycosis. It was the
most abundant and commonly isolated fungus in this
work (45.72%), which is consistent with reports by
Andrew et al.'® (25.7%), Rosa et al.'4 (32.2%), Barsotti et
al42 (33%) and Nardoni ef al.'2 (33%).

In Monterrey, Mexico, humidity and temperature
conditions are suitable for proper sporulation of fungi

Cuadro 3

PORCENTAJE TOTAL DE UNIDADES FORMADORAS

DE COLONIAS (UFC) DE LEVADURAS, AISLADAS

DE AMBOS 0OJOS (DERECHO E IZQUIERDO) DE
CABALLOS SANOS DE ALTO RENDIMIENTO.

TOTAL PERCENTAGE OF COLONY FORMING
UNITS (CFU) OF YEASTS ISOLATED FROM BOTH
EYES (RIGHT AND LEFT) OF HIGH-PERFORMANCE

HEALTHY HORSES.

Strains Num. cfu %
Saccharomyces spp 1225 90.272
Pichia spp 132 9.727

Cuadro 4

PORCENTAJE DEL TOTAL DE UNIDADES

FORMADORAS DE COLONIAS (UFC) DE

BACTERIAS, AISLADAS DE AMBOS O0JOS

(DERECHO E IZQUIERDO) DE CABALLOS SANOS
DE ALTO RENDIMIENTO

TOTAL PERCENTAGE OF BACTERIAL COLONY
FORMING UNITS (CFU), ISOLATED FROM BOTH
EYES (LEFT AND RIGHT) OF HIGH-PERFORMANCE

HEALTHY HORSES
Strains Num. cfu %
Bacillus spp 1,381 28.351
Escherichia coli 1,048 21.515
Serratia marcescens 668 13.713
Staphylococcus aureus 1,725 35.413
Pseudomonas spp 49 1.005

n=4871 cfu.

Serratia marcescens rara vez se localiza en animales;
sin embargo, se tiene registro de ella como agente
causal de enfermedades nosocomiales en perros y
gatos? a partir de catéteres intravenosos infectados y de
mastitis bovina;?y en equinos como agente etiolégico
de endocarditis,30 de sepsis,3! localizado en abscesos
abdominales,32 en membranas fetales y o6rganos
internos de fetos abortados.? En esta investigacion la
Serratia marcescens se logré aislar de 21 caballos sanos
(42%) con rango de nueve a 42 unidades formadoras
de colonias (ufc). Los géneros Staphylococcus spp
y Bacillus spp son los microorganismos que mas
se registraron como microflora normal del saco
conjuntival. A pesar de que estas bacterias defienden
el ojo de microorganismos invasivos, algunas de ellas
actdan como patégenos oportunistas, causando danos
en el sistema ocular.13.34

La mayoria de los estudios sobre microflora
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and its subsequent dissemination in the environment;
the presence of yeast is also favored. In this context,
the results of similar studies may vary due to health
conditions in which animals are kept, weather and
season.

Based on this study, it is suggested to increase
the test profiles including identification of Serratia
marcescens, a microorganism with multiple resistance to
drugs and important pathogen, virulent and common
in the normal conjunctiva in horses.

Knowledge of the prevalent genera and species are
important for selecting effective antimicrobial agents,
to establish appropriate prophylaxis measures, and
prescribe treatment for eye disease in horses.
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