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Abstract

Following the analysis of the sanitary condition of production in fish farms from the state of Morelos in
Mexico, which have used antibiotics continuously in order to prevent bacterial infection since all the fish farms
have presented outbreaks, six different species of the Pseudomonadaceae family: Pseudomonas cepaciae,
Pseudomonasdiminuta, Pseudomonas fluorescens, Pseudomonas putida, Pseudomonassutzeriiand Pseudomonas
vesiculariswere isolated, purified and identified. These bacteriaare pathogenic to both humansand fish. The
alkaline lysis technique was used to obtain DNA from these bacteria. Antibiotic resistant plasmids of very high
molecular weight were obtained from all of them. Base pair number was determined for all plasmids. We
demonstrated the use of antibiotics as preventative medicine against bacterial infections in all of the farms
sampled. The objective of this study was to identify the presence of plasmids that are resistant to antibiotics
in bacteria from the Pseudomonadaceae family from ornamental fish from the Ciclidae, Poeciliae and
Cyprinidae families, cultivated in fish farm from the state of Morelos, Mexico.

Key words: ORNAMENTAL FISH, AQUACULTURE, PSEUDOMONAS, PLASMIDS, ANTIBIOTICS.
Resumen

Despuésde haberefectuado el andlisis de lascondicionessanitarias de produccién de granjas piscicolas del estado
de Morelos, México, que han usado sistematicamente antibidticos para prevenir y controlar las infecciones de
origen bacteriano sobre los cultivos, todas las granjas han presentado epizootias, se aislaron, purificaron e
identificaron seis especies de bacterias pertenecientes a la familia pseudomonadaceae: Pseudomonas cepaciae,
Pseudomonasdiminuta, Pseudomonasfluorescens, Pseudomonasputida, Pseudomonassutzeriiy Pseudomnasvesicularis,
son patdgenas del ser humano y de peces. Mediante la técnica de extraccion alcalina, se determind la presencia de
plasmidos resistentes a antibiéticos, de alto peso molecular, en todas las cepas. Se determiné el niUmero de bases
para cada plasmido. Se comprobd el uso de antibiéticos como medida preventiva de infecciones bacterianas en las
granjas en donde se efectuaron los muestreos. El objetivo del presente estudio fue comprobar la presencia de
plasmidosresistentesaantibioticos en bacterias de lafamilia pseudomonadaceae de peces de ornato pertenecientes
a las familias de los ciclidos, poecilidos y cyprinidos, cultivados en granjas piscicolas de Morelos, México.

Palabras clave: PECES ORNAMENTALES, ACUICULTURA, PSEUDOMONAS, PLASMIDOS,
ANTIBIOTICOS.
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ter sources can become contaminated by

drainage deposits from big cities, agricultural
activities and toxic deposits, all of which favor the
development of microorganisms. In aquaculture
farms, water in not the only access point for disease-
causing agents that can enter the cultivation system,
given that, on occasion, these agents can enter via
the feed, through the introduction of certain fish to
the ponds, as well as through inadequate installa-
tion management.tIn all cases, these cause the pro-
ducer serious problems by favoring the develop-
ment of pathogenic bacteria and the manifestation
of infectious diseases. The producer applies antibio-
ticstothe pondsinordertocontrol the problem,?but
when these are used indiscriminately and are found
in large quantities in the aquatic environment, mi-
crobial cells develop antibiotic resistance via selec-
tive toxicity, thus implying that a drug can be harm-
ful for an organism without being so for the host.*5
Plasmids, which are responsible for this resistance,
are extrachromosomal elements denominated the R
factors that promote chromosomal transfer and, as
such, are considered important elements in the evo-
lution of bacterial cells.

Since the 1970’s there have been reports of patho-
genic bacteria that are resistant to antibiotics in fish
cultivated on farms. This situation can considerably
limit productive potential, as well as help develop
zoonosis when pathogenicbacteriaare notcompletely
eliminated from aquatic organisms meant for human
consumption.®

The objective of the present study is to prove the
presence of plasmids that are resistant to the most
commonly used antibiotics in aquaculture, in bacterial
strains isolated from ornamental fish cultivated in fish
farms from the state of Morelos in Mexico, where this
type of farming has developed during the last ten
years.

During the winter of 2000, 15 fish farms located in
the state of Morelos received sanitary inspections
due to the manifestation of severe production losses
of fish lost to infections of bacterial origin, as well as
to evaluate the sanitary and management condi-
tions of these farmsand confirm the etiological agent
responsible. Part of the observation guide and ques-
tionnaire put forth to the producer included ques-
tions concerning the use of antibiotics and other
chemicals as bacterial infection combatants, with
details of the type and administration time of said
chemicals.

Ornamental fish that were exhibiting signs of infec-
tion were collected, obtaining a total of ten fish from

Rivers, streams, ponds, springs and other wa-
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fuentes, pueden contaminarse con descargas de

drenajes de grandes ciudades, por actividades
agropecuarias y descargas de toxicos, esto favorece el
desarrollo de microorganismos. Enlasgranjasacuicolas,
el agua no es la Unica via de introduccion de agentes
causales de enfermedades que pueden entrar en el
sistemade cultivo, yaque en ocasiones puedenincorpo-
rarse mediante el alimento que se proporciona a los
individuosen cultivo, otal vez se debaaunainadecuada
introduccién de individuos a los estanques, asi como al
inadecuado manejo de las instalaciones,* lo que ocasio-
naal acuicultor serios problemas al favorecer el desarro-
llo de bacterias patégenas y la manifestacion de enfer-
medades infecciosas. El acuicultor aplica antibi6ticos a
los estanques para controlar el problema,? pero cuando
son utilizados indiscriminadamente y se encuentranen
grandes cantidades en el ambiente acuatico, las células
microbianas desarrollanresistenciaalosantibiéticos por
toxicidad selectiva, esto implica que un medicamento
puede ser nocivo para el microorganismo sin serlo para
el huésped.*® Los responsables de esta resistencia son
los plasmidos, elementos extracromosémicos llamados
factores R, que promueven la transferenciacromosémi-
ca, por ello son considerados elementos de importancia
en la evolucion de las células bacterianas.

Desde ladécadadelosafios 70 del siglo pasado, se ha
informado de poblaciones resistentes a antibidticos en
bacterias patdgenas de peces cultivados en granjas
acuicolas. Esta situacion puede limitar considerable-
mente el potencial productivo, asi como desarrollar
zoonosis al no eliminar totalmente las bacterias pato-
genas de organismos acuaticos destinados para ali-
mentacion humana.®

El objetivo del presente trabajo es comprobar la
presencia de plasmidos resistentes a antibiéticos de
uso comun en la acuicultura, en cepas bacterianas
aisladas de peces de ornato cultivados en granjas pisci-
colas de Morelos, México, donde esta actividad se ha
desarrollado durante los Ultimos diez afios.

En el invierno de 2000 se realizaron prospecciones
sanitarias a 15 granjas piscicolas de Morelos, debido a la
manifestacion de graves pérdidas en la produccion de
peces por infecciones de origen bacteriano, para evaluar
las condiciones sanitarias de manejo y produccion de
estasgranjas desde el puntode vistasanitarioy confirmar
el agente etioldgico. Como parte de laguia de observacio-
nes y preguntas al productor, se cuestioné el uso de
antibioticos u otros quimicos como control de infecciones
bacterianas, formay tiempo de administracion.

Se abtuvieron individuos con signos de infeccion, de
cultivos de peces de ornato, pertenecientes a las familias
ciclidae, poecilidae y cyprinidae (diez peces de cada fami-

I os rios, arroyos, lagunas, manantiales y otras



eachoftheciclidae, poecilidae and cyprinidae families.
Fish were extracted from the cultivation ponds using a
fish net, and were immediately euthanized by placing
themin a 1% xylacine bath and then proceeding to the
dissection. Prior to the firstincision, disinfection of the
dissection area was carried out using a swab dipped in
ethyl alcohol. Dissection was carried out by cutting
along the lateral line, from the operculum to the anus,
soastoexpose the viscera. Asterile bacteriological loop
was used to collect a kidney sample from each fish,”®
which was then inoculated onto a brain-heart infusion
agar (BHIA).

Samples were transported to the laboratory
where they were incubated for 24 h at room tem-
perature. They were then purified through succes-
sive re-inoculations onto the same type of agar.
Oncethe purity of the samples had been proved via
microscopic observation, they were Gram-stained.
Gram negative strains were identified using API-
20E and API-20NE®Y® and complementary identifi-
cation tests.!

The susceptibility of the strains identified to the
following antibiotics: bacitracin, ampicillin, strepto-
mycin, trimethoprim, kanamycin and chlorampheni-
col, was determined using the standard single disk
method.?? Strains were inoculated onto Lurian and
Bertani (LB) agar plates, incubated at 30°C for 24 h,
and then colonies were transferred to 5 ml tubes
containing LB broth until a McFarland turbidity of 0.5
was obtained. Strainswere theninoculated onto Hull-
er-Milton agar plates using a sterile swab and, after 15
min, were placed on sterile filter disks impregnated
with the previously described antibiotics, each ata 30
Hg concentration, and incubated at 30°C for 24 h.
Strains were classified as resistant (R), intermediate
(1) or susceptible (S), depending on the diameter of
theinhibition halo produced, as measured by Vernier
calipersand including the diameter of thefilter disk (6
mm).1415

Followinginoculation on LB agar platesand incu-
bation at 30°C for 24 h, the colonies were transferred
to 5 ml tubes containing LB broth, and incubated in
a constant agitation water bath at 30°C for 24 h. A
pipette was used to transfer 2 ml of the culture to a
sterile Eppendorff tube for centrifugation at 4666 g
for 30 s and subsequente removal of the superna-
tant. The pellet that remained at the bottom of the
Eppendorff tube was resuspended in 100 pl of
lysozyme solution and agitated with a Vortex for 1
min, then incubated on ice for 30 min. Following
this, 200 pl of sodium dodecyl sulfate was added and
mixed gently by inversion, then incubated on ice for
5 min, after which 150 pl of 3M sodium acetate were
added and mixed by inversion, for incubation dur-
ing 60 min and further centrifugation at 4666 g for 5

lia). Los peces se extrajeron de los estanques de cultivo con
unared de cuchara, inmediatamente después se sacrifica-
ronadormeciéndolosenbafiodexilocainaal 1%. Posterior-
mente se efectud la diseccion por arribay a lo largo de la
linealateral, desde el opérculoy hastaelano, de tal manera
gue fueran expuestas las visceras; los cuerpos de los indi-
viduos fueron previamente desinfectados, pasando sobre
el campo de diseccion un hisopo impregnado con alcohol
etilico. Conunasabacteriologica previamenteesterilizada,
se tom6 una muestra del rifion de cada uno de los peces,”®
y se sembro en placas de agar de infusion de cerebro
corazon (BHIA, por sus siglas en inglés).

Las muestras fueron trasladadas al laboratorio, en
donde se incubaron por 24 h atemperatura ambiente,
posteriormente se procedio a purificar por resiembras
sucesivas en placas del mismo agar. Una vez compro-
bada la pureza de las cepas mediante observacion de
microscopio Optico, se efectud la tincion de gram, las
cepas que tifieron gram negativo fueron identificadas
por medio del API-20E y API-20NE®** y pruebas de
identificacion complementarias.*

Lasusceptibilidad a los antibiéticos bacitracina, ampi-
cilina, estreptomicina, trimetropim, kanamicinay cloran-
fenicol, de las cepas identificadas, se determind por el uso
del método en placa.? Las cepas se sembraron en placas
de agar de Lurian y Bertani (LB), se incubaron a 30°C
durante 24 h, las colonias que crecieron se trasladaron a
tubos con 5 ml de caldo de LB hasta obtener turbidez de
0.5 de Mc Farland,® enseguida con un hisopo estéril se
sembraron las cepas en placas de agar de Huller-Milton,
después de 15 min se colocaron los discos de papel filtro
estéril, impregnados de los antibioticos anteriormente
mencionados a concentracion de 30 pg cada uno, se
incubarona30°C durante24 h. Lascepasseclasificaronen
resistentes (R), intermedio (1) o susceptibles (S), depen-
diendodel didmetrode loshalos medidosconunvernier,
incluyéndose el diametro del papel filtro (6 mm).4%

Después de haber sembrado las cepas en placas de
agardelLB,ydeincubarsea30°Cdurante24h;lascolonias
crecidasse trasladaron aun tubo con5mldecaldode LB,
se incubaron a bafio Maria con agitacion a 30°C durante
24 h; con una pipetase transfirieron 2 ml del cultivo aotro
tuboestéril Eppendorff, se centrifugd a4 666 gdurante 30
segy se removio el sobrenadante. La pastilla que perma-
neciéenelfondodel tubo Eppendorffseresuspendidcon
100 pL de solucion de lisosima; esto dltimo se logro
agitandose con un vortex durante 1 min, posteriormente
seincubdenhielodurante 30min,seagregaron 200 L de
duodecil sulfato de sodio, se mezclé suavemente por
inversion y se incubd durante 5 min en hielo, después de
lo cual se afiadieron 150 pL de acetato de sodio 3 M, se
mezcl6 suavemente por inversion del tuboy se incubé por
60 min, nuevamente se centrifugd durante 5min a 4666 g,
el sobrenadante se transfirido a otro tubo Eppendorff
estéril y se afiadieron 1 000 pl de etanol frio, se incub6 30
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min. The supernatant was transferred to another
sterile Eppendorff tube and 1000 pl of cold ethanol
were added. This was then incubated for 30 min,
after which another 30 min centrifugation at 4666 g
was carried out. Supernatant was once again re-
moved and the pellet was dissolved in 100 pl of 0.1 M
sodium acetate and 0.05 M Tris (pH 8), reprecipitat-
ing in 300 pl of cold ethanol. The supernatant was
eliminated and 10 pl of 5X sample buffer solution
(25% saccharose, 5mM sodium acetate, 0.05% bro-
mophenol blue and 0.1% SDS) were added.

Extractions were treated with type I-AS bovine pan-
creatic RNAse ata 0.01 pg/ml concentration, then incu-
bated in a 60°C water bath for 10 min.

A total of 10 pl of the samples obtained were added
to the 0.6% agarose gel wells for electrophoretic analy-
sis. The gel was prepared with a TB borate buffered
running solution at both 0.5% and 0.6% of agarose.
Electrophoresis was carried outat 70 Vand 250 W. The
gel was stained for 45 min in an etidium bromide
solution dissolved in distilled water, at a 0.5 pg/m
concentration. The gel wasthen washed with water for
30 sec, so as to eliminate excess etidium bromide, and
placed inashort-wave UV ray transilluminator. Photo-
graphs of the gel were taken with the transilluminator
andwith aninstant Polaroid camerausing Polaroid 667
film. The same procedure was used to process the
reference Escherichiacolistrains (HB 101,R27 and RP24);
these reference plasmids were used to trace the linear
regression curve.'

The extractions from the samples of Pseudomonas
isolated were run in a gel simultaneously using a
known molecular marker: GENERULER TM 1kb DNA
LADDER. Finally, the relative mobility of the plasmids
andthereference marker were measured. The number
of base pairsinthe reference marker (10000 bp) and the
measurements were used to calculate the molecular
sizes (in base pairs) of the samples.

Sixty bacterial strains from the pseudomonadace-
ae family, belonging to six different species, distribut-
edasfollows: 12 Ps. cepaciaestrains, eight Ps. diminuta
strains, 14 Ps. fluorescensstrains, 12 Ps. putidastrains,
seven Ps. stutzeri and seven Ps. vesicularis strains,
were identified.

All the strains identified were resistant to the antibi-
otics tested, since none presented inhibition halos.
Plasmids were obtained from all strains mentioned
(Figure 1).

The E. coli reference plasmids (HB 101, R27 and
RP24) were used to obtain the linear regression curve
on which the logarithm of the relative mobility of the
plasmids (ordinate axis) and the molecular weight
expressed in MDa (abscissas axis) were plotted. The
molecular weights of the problem plasmids were cal-
culated by extrapolating the logarithm of the relative
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min paraposteriormente centrifugarse 30mina4666 g, se
removio el sobrenadante y la pastilla se disolvio con 100
pl de acetato de sodio 0.1M y tris 0.05M pH 8, reprecipi-
tandose en 300 pl de etanol frio. El sobrenadante se
elimind y se agregaron 10 pl de solucién amortiguadora
de muestra 5X (sacarosa al 25%, acetato de sodio 5 mM,
azul de bromofenol al 0.05% y SDS al 0.1%).

Las extracciones se trataron con RNAsa pancreética
de bovino tipo I-AS, a concentracion de .01 pg/ml, se
incubaron a bafio Maria a 60°C durante 10 min.

Se aplicaron 10 pl de las muestras obtenidas en los
pozos de gel de agarosa al 0.6% para el andlisis de
electroforesis. El gel se preparé con solucion amortigua-
dora de borato TB de corrida al 0.5% y 0.6% de agarosa.
La electroforesis se llevé a cabo a 70V, 250 W de poder.
Elgelsetifid durante 45 minenunasolucionde bromuro
de etidio disuelto en agua destilada a concentracion de
0.5 pg/m. El gel se lavo con aguadurante 30seg con el fin
de eliminar excesos de bromuro de etidio, se colocaron
enuntransiluminador derayos UV de longitud de onda
corta. Las fotografias del gel se tomaron con transilumi-
nadory concamarafotograficaPolaroid instantaneacon
cartuchos de pelicula polaroid 667. Se efectué el mismo
procedimientocon cepasde Escherichiacolide referencia
(HB 101, R27 y RP24), con estos plasmidos de referencia
se trazo la curva de regresion lineal .

Lasextracciones procedentes de pseudomonasaisla-
dasde lasmuestras se corrieron en gel simultaneamen-
te con el marcador molecular conocido: GENE RULER
TM 1kb DNA LADDER, finalmente se midi6 la movili-
dad relativa de los plasmidos y del marcador de refe-
rencia, aplicando una regla de tres inversa para obte-
ner los tamafios moleculares en nimero de bases de
pares, en funcién del nimero de pares de bases cono-
cido del marcador (10 000 pb).

Se identificaron 60 cepas bacterianas de la familia
pseudomonadaceae, pertenecientes a seis especies di-
ferentes:12 cepas Ps. cepaciae, ocho cepas Ps. diminuta,
14 cepas Ps. fluorescens, 12cepas Ps. putida, siete cepas
Ps. stutzeriy siete cepas Ps. vesicularis.

Todas las cepas aisladas identificadas resultaron
resistentes a los antibioticos probados, al no presentar
halos de inhibicidn. Se obtuvieron plasmidos en todas
las cepas anteriormente mencionadas (Figura 1).

Conlos plasmidos de referenciade E. coli(HB 101, R27
Y RP24) se obtuvo lacurvade regresion lineal en lacual se
graficéellogaritmo de lamovilidad relativade los plasmi-
dos(eje delasordenadas)y supesomolecularexpresados
en MDa (eje de lasabscisas). Los pesos moleculares de los
plasmidos problema se calcularon extrapolando el loga-
ritmo de lamovilidad relativa del ADN para cada unade
las extracciones en la curva obtenida, se obtuvieron los
pesos moleculares y sus correspondientes nimero de
pares de bases para cada uno de los plasmidos extraidos
delas pseudomonas(Cuadrol).
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Figura 1. Gel de agarosa (1) Marca-
dor de peso molecular Fermen-
tas 1kb; (2) Pseudomonasvesicularis,
(3) Pseudomonas fluorescens; (4)
Pseudomonas diminuta; (5)
Pseudomonas fluorescens; (6)
Pseudomonas fluorescens; (7)
Pseudomonas diminuta; (8)
Pseudomonas cepaciae; (9)
Pseudomonas putida; (10) Marca-
dor de peso molecular Fermentas
1kby (11) Pseudomonassutzerii.
(GeneRuler TM.MBFERMENTAS.
1kb. DNA Ladder.)

Agarose gel (1) Molecular weight
marker Fermentas 1 kb; (2)
Pseudomonas vesicularis; (3)
Pseudomonas fluorescens; (4)
Pseudomonas diminuta; (5)
Pseudomonas fluorescens; (6)
Pseudomonas fluorescens; (7)
Pseudomonas diminuta; (8)
Pseudomonas cepaciae; (9)
Pseudomonasputida; (10)Molecular
weight marker Fermentas 1 kb;
and (11) Pseudomonassutzerii.
(GeneRuler TM.MBFERMENTAS.
1kb. DNA Ladder.)

mobility of the DNA for each of the extractions on the
calculated curve. Molecular weights and the corre-
sponding base pairs for each of the plasmids extracted
fromthe Pseudomonaswere obtained (Table 1).

The molecular weights resulted to be too high,
falling beyond the regression curve. Therefore, we
opted to use markers of known molecular weights;*
the ranges of the molecular weights registered ran
from 3,157 bp up to 30000 bp. In the agarose gel, wells
2, 3,4,5and 11 had more than one band (Figure 1).
When calculating the MDa corresponding to each
range of base pairs, the ranges obtained were from
286 MDa to 343 MDa.

All the plasmids extracted from the Pseudomonas
strains presented rangesin common, between 3000 bp,
18 000 bp and 16 363 bp, thus confirming that the
bacteria received an antibiotic in common.

The E. coli markers, HB 101, R 27 and RP 24, had
molecular weights of 143 MDa, 112 MDa and 136 MDa,
respectively, corresponding to 92 500 > 10°, 22 800 x<
10%and 88 400 > 10°. When plotting a curve with these,
the molecularweightsand the logarithm oftherelative
mobility of the plasmids under investigation would
not fit, since their weights were too heavy, ranging
from 3 157 bp to 30 000 bp (Table 1).

The fact that plasmids with high molecular weights
(3157 to 16 363 bp) were located, indicates exposure of
cultivated organisms, fromwhich bacterial strainswere
isolated, to indiscriminate antibiotic dosing and use,

Los pesos moleculares fueron demasiado elevados,
saliendo fuera de la curva de regresion, por lo que se
opté por usar marcadores de peso molecular conoci-
dos;Y los rangos de los tamafios moleculares registra-
dosfueron desde 3157 pb hasta 30 000 pb. En los pozos
del gel de agarosa: 2, 3, 4,5y 11 se obtuvo més de una
banda (Figural). Al calcularlos MDa correspondientes
a cada rango de pares de bases se obtuvieron rangos
desde 286 MDa hasta 343 MDa.

Todos los plasmidos extraidos de las cepas de pseu-
domonas presentaron en comun de rangos entre 3000
pb, 18 000 pb y 16 363 pb, lo que comprueba que las
bacterias recibieron un antibiético en comun.

Los marcadoresdelascepas E. coli, HB101,R 27y RP
24, registraron los pesos moleculares de 143MDa, 112
MDay 136 MDa, respectivamente, que corresponde a
92 500 > 108, 22 800 < 10°y 88 400 > 10°; trazaron una
curva dentro de la cual los pesos moleculares y el
logaritmo de la movilidad relativa de los plasmidos
problema no fue posible interpolar, debido a que sus
pesos moleculares son demasiado pesados, con rangos
desde 3 157 pb hasta 30 000 pb (Cuadro 1).

El hecho de haber encontrado plasmidos de pesos
moleculares altos: 3157 pb a 16 363 pb, indica la expo-
sicion de los organismos cultivados de donde se aisla-
ron las cepas bacterianas a dosis y tipo de antibiéticos
de una forma indiscriminada, en comparacion con el
plasmidos RP 24m, que fue resistente a la kanamicina,
estreptomicinay la ampicilina.
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Cuadrol
PESO MOLECULAR DE PLASMIDOS EXTRAIDOS DE Pseudomonas AISLADAS DE PECES DE ORNATO
DE LAS FAMILIAS CICLIDAE, POECILIDAE Y CYPRINIDAE
MOLECULARWEIGHT OF PLASMIDS EXTRACTED FROM Pseudomonas|ISOLATED FROM ORNAMENTAL FISH
FROM THE CICLIDAE, POECILIDAE AND CYPRINIDAE FAMILIES
Well Strain Relative mobility Log Molecular weight* MDa
1 Molecular weight marker 18 5440 1000 286
35 7481 5143 147
5.6 .2552 3214 91
2 Pseudomonasvesicularis 0.6 1461 30000 858
11 16 363 468
15 12 000 343
3 Pseudomonafiuorescens 0.6 1461 30000 858
11 16 363 468
4 Pseudomonasdiminuta 0.7 176 25714 735
0.1 18 000 514
5 Pseudomonasfiluorescens 0.6 .2304 30000 858
1.0 N 18 000 514
15
6 Pseudomonasfiluorescens 0.5 413 30000 858
7 Pseudomonafiuorescens 0.5 413 30000 858
8 Pseudomonasdiminuta 0.5 413 30000 858
9 Pseudomonascepaciae 0.5 413 30000 858
10 Pseudomonasputida 0.5 413 30000 858
11 Pseudomonassutzterii 0.7 .76 25714 735
15 12 000 343
23 7826 223
5.7 3127 89
12 Molecular weight marker 1.6 .2552 11 500 343
34 5294 143
*Gene Ruler TM.MBFERMENTAS. 1kb. DNA Ladder.

when compared to the RP 24m plasmids, that were
resistant to kanamyecin, streptomycin and ampicillin.

These high molecular weights could correspond to
a mixture of plasmids with a closed circular shape
(CCC). Intermediate weight plasmids could correspond
to open chains (OC), while those with light molecular
weights indicate the presence of linear open chains
(COL) or even dimers of these.*®

Obtaining multiplasmids from bacterial strains iso-
lated from the kidneys of aquatic organisms cultivated
onfish farms, provestheindiscriminate use of antibiot-
ics of varying types and at high dosages as a preventa-
tive therapeutic strategy against bacterial infections.

In the sanitary inspection that took place at 15 fish
farms, the use of antibiotics such askanamycin, chloram-
phenicol and ampicillin incorporated into the feed,
was proved, both through personal communications
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Estos pesos moleculares tan elevados pueden co-
rresponder a una mezcla de plasmidos de formacircu-
lar (CCC). Los plasmidos de pesos moleculares inter-
medios pueden corresponder a cadenas abiertas (OC),
las de menores pesos molecularesindicarian la presen-
cia de plasmidos de cadenas lineales abiertas (COL) o
incluso a dimeros de ellas.*®

La obtencion de multiplasmidos en cepas bacteria-
nas aisladas de rifién de organismos acuaticos cultiva-
dos en granjas acuicolas prueba el uso indiscriminado
de antibidticos de diferente tipo y en dosis elevadas,
como estrategia terapéutica preventiva de infecciones
bacterianas en estos cultivos.

En la prospeccion sanitaria efectuada, a las quince
granjas acuicolas, se comprobd el usos de antibioticos
como kanamicina, cloranfenicol y ampicilina, incorpora-
doalalimento, por comunicacion personal de los produc-



from the producers and from the results obtained
during the antibiotic resistance analysis on each isolat-
ed strain. The routine administration of antibiotics in
the feed is considered both a growth and fattening
strategy in the cultivated organisms, and is employed
without prior knowledge and understanding of the
antibiotics being used.
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