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ORIGINAL
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ABSTRACT

Objective. In the present study the aim was to establish the efficacy of 30 mg/kg single dose
secnidazol in calves naturally infected with Giardia duodenalis. Materials and methods. In an
attempt to perform original study a total of 18 calves, from various breed, age and of both sexes were
enrolled. Diagnosis was based on detection of trophozoit and/or cysts on fecal flotation among calves
naturally infected with G. duodenalis, besides by use of rapid diagnostic test kits working with solid
phase immunochromatographic principles and B-giardin nested- Polymerase Chain Reaction aplication.
Cyst count per gram of feces were performed among days 0, 3, 7 and 10 in all cases. On days 0 and
10 hematological (WBC, RBC, HCT, MCHC, PLT) and serum biochemical (ALT, AST, creatinine, urea)
values were determined. Results. Two different groups of calves composed of secnidazole group
(n:9) and control group (n:9) were enrolled. Among calves enrolled in treatment group secnidazole
was administered at a single dosage of 30 mg/kg perorally on day 0, whereas control group were
left without any active ingredient. Cyst count per gram feces, hematological and serum biochemical
values were analyzed among groups and intragroup comparisons. Giardia duodenalis assemblage A3
was detected in all 18 calves. On days 3, 7, and 10 there was significant (p<0.001) reduction in cyst
excretion; whereas evaluation of mean geometric cyst excretion revealed 100% reduction on days
7 and 10. Among two group statistical analysis of hematological and serumbiochemical variables
revealed no statistical significance on days 0 and 10. Conclusions. In conclusion secnidazole at a
single dose of 30 mg/kg might be practically appliable, reasonably priced, safety, completely effective
and causing rapid recovery treatment protocole for therapy of calves with Giardiasis.

Keywords: Giardia duodenalis, calf, B-giardin nested PCR, secnidazol, treatment (Source: CAB).

RESUMEN

Objetivo. En el presente estudio se pretendia establecer la eficacia de 30 mg / kg de dosis Unica de
secnidazol en terneros naturalmente infectados con Giardia duodenalis. Materiales y métodos. En un
intento de realizar un estudio original, se matricularon 18 terneros, de distintas raza, edad y de ambos
sexos. El diagndstico se baso en la identificacion de trofozoitos y /o quistes en la flotacidn fecal entre
terneros naturalmente infectados con G. duodenalis, ademas de utilizar kits de diagndstico rapido que
funcionan con principios inmunocromatograficos en fase sélida y aplicacion de Reaccién en Cadena de
Polimerasa anidada con B-giardina. El conteo de quistes por gramo de heces se realizd entre los dias
0, 3, 7 y 10 en todos los casos. En los dias 0 y 10 se determinaron los valores hematoldgicos (WBC,
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RBC, HCT, MCHC, PLT) y suero bioquimico (ALT, AST, creatinina, urea). Resultados. Se inscribieron
dos grupos diferentes de terneros tratados con secnidazol (n: 9) y el grupo control (n: 9). Entre los
becerros incluidos en el grupo de tratamiento se administré secnidazol en una dosis Unica de 30
mg/kg oralmente al dia 0, mientras que el grupo de control se dejé sin ningun ingrediente activo.
Se analizd el conteo de quistes por gramo de heces, valores hematoldgicos y bioquimicos de suero
entre grupos y comparaciones intragrupo. Giardia duodenalis ensamblaje A3 se identificé en los 18
terneros. En los dias 3, 7 y 10 hubo una reduccion significativa (p<0.001) en la excrecion de quistes;
Mientras que la evaluacién de la excrecion geométrica promedio de quistes reveld una reduccién del
100% en los dias 7 y 10. Entre los dos grupos de analisis estadistico de las variables hematoldgicas
y sero-bioquimicas no reveld significacion estadistica en los dias 0 y 10. Conclusion. En conclusion
secnidazol en una dosis Unica de 30 mg/kg podria ser practicamente aplicable, a un precio razonable,
la seguridad, completamente eficaz y causando un tratamiento de recuperacion rapida protocolo para
la terapia de terneros con Giardiasis.

Palabras clave: Giardia duodenalis, calf, B-giardin nested PCR, secnidazol, tratamiento (Fuente: CAB).

INTRODUCTION

The protozoan Giardia duodenalis (syn. Giardia
intestinalis, Giardia lamblia) has emerged as
a significant parasite of livestock (1). Several
previous reports indicated giardiasis in calves
with changing prevalences and molecular
analysis (2-11). Zoonotic Giardia duodenalis
assemblage subgenotype A has been reported
in up to 20% of either pre-weaned calves and
post-weaned calves (12-15).

Even though livestock have emerged as a
significant host for giardiasis, relatively few
researches analyzed the efficacy of treatment in
calves. Traditional anti-giardial armamentarium
is composed of nitroimidazole compounds as
first choice for many years (16,17) on the field
and researches in veterinary Medicine. Given
the latter compounds partial efficacy, cases
refractory to therapy applications are widely
observed (18). Given metronidazole as the
most significant member of the nitroimidazole
class available for therapy of giardiasis, the
U.S. Food and Drug Administration has never
approved it and resistance to metronidazole
has been induced in vitro (19). It should not
be unwise to draw suggestion that there is a
necessity for establishing a new therapy choice
in small ruminants. Thus in the present study, the
purpose was to detect the efficacy of 30 mg/kg
single dose secnidazol in calves naturally infected
with Giardia duodenalis.

MATERIALS AND METHODS

Study design and calves population. The
present field study was enrolled among 18 calves
from two different farms, to those of special dairy
farming operated as single/individual enterprise
located in Aydin. The calves had a history of acute
diarrheoa, of 2 different breeds (4 Simmental

INTRODUCCION

El protozoario Giardia duodenalis (Giardia
intestinalis, Giardia lamblia) ha emergido como
un importante parasito del ganado (1). Varios
informes previos indicaron giardiasis en terneros
con prevalencias cambiantes y analisis molecular
(2-11). Se ha reportado el subtipo A del zo6- nito
Giardia duodenalis en hasta 20% de terneros pre-
destetados y terneros pos-destetados (12-15).

Aunque el ganado ha surgido como un hospedero
significativo para la giardiasis, existe poca
informacion con relacion a la eficacia del tratamiento
en terneros. El tradicional armamentarium
anti-giardial se compone de compuestos de
nitroimidazol como primera opcién por muchos
afnos (16,17) en el campo de investigacion en
medicina veterinaria. Dada la eficacia parcial de
estos Ultimos compuestos, los casos refractarios
a las aplicaciones terapéuticas son ampliamente
observados (18). Dado metronidazol como
el miembro mas significativo de la clase de
nitroimidazol disponible para el tratamiento de
la giardiasis, la Administracion de Alimentos y
Medicamentos de los Estados Unidos nunca la ha
aprobado y la resistencia al metronidazol ha sido
inducida in vitro (19). No debe ser imprudente
sugerir que existe la necesidad de establecer
una nueva opcion terapéutica en los pequefios
rumiantes. Asi, en el presente estudio, el propdsito
fue identificar la eficacia de 30 mg/kg de dosis Unica
de secnidazol en terneros naturalmente infectados
con Giardia duodenalis.

MATERIALES Y METODOS

Diseiio del estudio y poblacion de terneros.
El presente estudio de campo se inscribidé entre
18 terneros pertenecientes a diferentes fincas,
a los de la granja lechera especial operado como
una sola empresa / individual ubicada en Aydin.
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and other 14 Holstein calves) of both sexes, at
20 to 75 days of age. The study protocol was
approved by the institutional laboratory animals
ethics committee of Adnan Menderes University
HADYEK (with no:64583101/2014/119 and
date 29/08/2014). Informed written consent
was obtained from owners resided on the farms
prior to initiation of the study. Necessary ethical
guidelines were taken into consideration. Enrolled
calves with naturally occuring giardiasis (n=18)
were randomly (by coin toss) assigned into 1 of
the 2 groups, as follows (Table 1).

Table 1. Group demographics enrolled in the present
study.

Control group (n=9) placebo

Secnidazole*
(30 mg/kg, Flagentyl® 500 mg tblt.,
Eczacibasi, Turkey)

Treatment group (n=9)

Both group of calves, were housed in seperate
boxes for preventing cross-contamination during
the study. At the beginning of the study on
day 0, the individual boxes where the calves
were kept, were disinfected with a quaternary
ammonium product. All calves were clinically
examined within necessary laboratory analysis.
All calves initially were observed for the presence
of giardiasis, by ZnSO, flotation. Due to ethical
concerns, only 9 calves were served as controls.
Following completion of the study, all positive
control calves were also treated with secnidazol.

Laboratory analysis

Haematological and serum biochemical
analysis. Among aforementioned on days 0 and
10 hematological [(White blood cell (WBC), red
blood cell (RBC), packed cell volume (HCT), mean
corpuscular hemoglobin concentration (MCHC),
platelet (PLT)] and serum biochemical (ALT,
AST, creatinine, urea) values were determined
in an attempt to diagnose the hematological
alterations during giardiasis by use of Abacus
junior Vet 5 hematology cell counter and
Samsung biochemistry analyzer, respectively. Fot
his purpose a total 10 ml of blood was withdrawn
from jugular vein from each calf enrolled and
immediately forwarded to the lab.

Fecal Examination. During the allocation period
(10 days) all calves were screened on days 3,7,
and 10. in an attempt to screen the presence/
absence of Giardia sp. cysts. Initial day, before
any drug administration, was designated as
day 0 (D0), whereas D10 was denoted as the
end of study. In each calf at least 2 native
smear was used, in which fecal material was
throughly mixed WITH 33% 2ZnSO, solution

Los terneros tenian antecedentes de diarrea
aguda, de 2 razas diferentes (4 Simmental y
otros 14 terneros Holstein) de ambos sexos, de
20 a 75 dias de edad. El protocolo del estudio fue
aprobado por el comité de ética de animales de
laboratorio institucional de la Universidad Adnan
Menderes HADYEK (con no: 64583101/2014/119
y fecha 29/08/2014). Se obtuvo el consentimiento
por escrito de los propietarios residentes en las
fincas antes de iniciar el estudio.

Los becerros con giardiasis natural (n=18) fueron
asignados aleatoriamente a uno de los grupos,
en el que 9 terneros se dividieron por grupos
por lanzamiento de monedas. Las pautas éticas
se consideraron, se tomaron en consideracion
para la inscripcion en los grupos. El primer grupo
compuesto por terneros tratados con una sola
dosis de 30 mg / kg de secnidazol (Flagentyl®
500 mg tblt., Eczacibasi, Turquia) y el resto de
terneros; II. Grupo izquierdo como control, y
placebo (se administré el mismo volumen de
agua). Al principio se desinfectaron las cajas
individuales de los terneros con un producto
gue contenia amonio cuaternario. Ambos grupos
de terneros, residian en cajas individuales que
tenian instalaciones separadas para prevenir la
contaminacioén cruzada durante el estudio. Todos
los terneros fueron sometidos a examen clinico
dentro de los analisis de laboratorio necesarios.
Todos los terneros fueron inicialmente observados
por la presencia de giardiosis, por flotacion de
ZnSO,. Teniendo en cuenta las preocupaciones
éticas, sblo 9 terneros fueron servidos como
controles. Después de completar el estudio, todos
los terneros de control positivo también fueron
tratados con secnidazol en la misma dosis.

Analisis de laboratorio

Analisis hematoloégico y bioquimico sérico.
Los dias 0 y 10 hematoldgicos [(gldbulos
blancos (WBC), gldbulos rojos (RBC), volumen
de células empaquetadas (HCT), concentracién
media de hemoglobina corpuscular (MCHC),
plaquetas (PLT)] y suero bioquimico (ALT, AST,
creatinina, urea) se determinaron los valores
en un intento de diagnosticar las alteraciones
hematoldégicas durante la giardiasis mediante
el uso del contador de células hematoldgicas
Abacus junior Vet 5 y el analizador bioquimico
Samsung, respectivamente. Para su propdsito,
se extrajeron 10 ml de sangre de la vena yugular
de cada uno ternero inscrito e inmediatamente
reenviado al laboratorio.

Examen Fecal. Durante el periodo de asignacion
(10 dias) todos los terneros fueron examinados
en los dias 3, 7 y 10. en un intento de detectar
la presencia / ausencia de Giardia sp. Quistes
El dia inicial, antes de cualquier administracion
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then were transposed on to centrifuge tubes.
Consequently, spinning in centrifuge [at 880 x
g for 300 seconds] was achieved. Afterwards,
selected and small portion of the fecal mixture
was obtained, which then were transposed on
a microscope slide covered with Lugol iodine.
Achieved slide was observed under microscope,
40x power for probable determination of Giardia
cysts. This was repeated twice for several samples
obtained on DO. To those of solely mono infected
calves with giardiasis were proven solely by
microscopical examination. In addition Giardia
antigen in calf feces were also analyzed with rapid
immunochromatographic test kits for detection
of giardiasis (Bovid-5® Anigen, Korea, solid
phase immunochromatographic assay for rapid
diagnosis of antigens directed against Giardia sp.,
Cryptosporidium sp., Rotavirus, Coronavirus and
Escherichia coli k99.

Assessment of treatment efficacy. Secnidazol
treatment efficacy in calves involved in this
research was assessed by microscopic examination
of fecal samples collected on DO and D10, for
prevention of bias that would interfere due to
probable reinfection, and measured based on the
reduction in cyst output in 2 gropus of calves.
Calculation of the reduction in cyst excretion
was performed by use of the Henderson-Tilton
formula, composed of geometric mean cyst
counts similar to those of described previously
by Geurden et al (21) and adapted by previous
studies (22-24).

Molecular analysis. Among 18 calves involved
in this research, DNA was extracted throughly
from fecal material by use of QIAamp DNA Stool
Mini Kit (Qiagen, Germany) taking into account
the manufacturer’s manual. Polymerase chain
reaction (PCR) analysis were occupied to genotype
similar to what has been described previously by
Lalle et al (25). Molecular analysis was performed
via PCR amplification and sequencing of the 511
bp region of the 3-giardin gene.

Statistical analysis. Statistical analysis
comprised SPSS statistical software package with
version 15; SPSS Inc., Chicago, IL. Faecal cyst
count and related data in secnidazol treatment
and control groups were analyzed for normality
by use of Kolmogorov-Smirnov test. Even if
faecal cyst count was not normally distributed;
therefore, the data were log-transformed to
achieve near-normality. Wilcoxon test was used
in an attempt to comperatively evlaute faecal cyst
counts before (D0) and after secnidazol treatment
(D10). Intragroup baseline cyst value was
compared via Mann-Whitney U test. Probability
(p<0.05) was deemed significant. Total data were
shown as geometric mean and range.

de farmaco, se designdé como dia 0 (DO),
mientras que D10 se designdé como fin del
estudio. En cada ternero se utilizd al menos 2
frotis nativos, en los que el material fecal se
mezclé por completo con una solucién de ZnSO,
al 33% vy después se trasladaron a tubos de
centrifuga. Consecuentemente, se consiguid la
centrifugacion [a 880 x g durante 300 segundos].
Posteriormente, se obtuvo una parte seleccionada
y pequefa de la mezcla fecal, que luego se
transpusieron en una lamina de microscopio
cubierta con lugol yodo. La diapositiva obtenida
se observd bajo microscopio, 40x de potencia
para la determinacion probable de los quistes
de Giardia. Esto se repitio dos veces para varias
muestras obtenidas en DO. A los de terneros
exclusivamente mono infectados con giardiasis
se demostrd Unicamente mediante examen
microscopico. Ademas, se analizé el antigeno
Giardia en heces de ternera con kits rapidos
de inmuno- cromatografia para la deteccion
de giardiasis (Bovid-5® Anigen, Corea, ensayo
inmunocromatografico en fase soélida para el
diagndstico rapido de antigenos dirigidos contra
Giardia sp., Cryptosporidium sp., Rotavirus,
Coronavirus Y Escherichia coli k99.

Evaluacion de la eficacia del tratamiento.
La eficacia del tratamiento con secnidazol en
terneros involucrados en esta investigacion se
evalué mediante el examen microscopico de
muestras fecales recolectadas en DO y D10, para
la prevencion de sesgo que interferiria debido
a una probable reinfeccion y medido en base a
la reduccion en la produccion de quistes en 2
gropus de terneros. El calculo de la reduccion en
la excrecién de quistes se realizé mediante el uso
de la formula de Henderson-Tilton, compuesta de
medias geométricas quistes contables similares
a los descritos anteriormente por Geurden et al
(21) y adaptado por estudios previos (22-24).

Analisis molecular. Entre 18 becerros
involucrados en esta investigaciéon, el ADN
se extrajo completamente de material fecal
mediante el uso de QIAamp DNA Stool Mini
Kit (Qiagen, Alemania) teniendo en cuenta el
manual del fabricante. El analisis de la reaccion
en cadena de la polimerasa (PCR) se ocupd con
un genotipo similar al descrito anteriormente por
Lalle et al (25). El analisis molecular se realizé
mediante amplificacion por PCR y secuenciacion
de la regién de 511 pb del gen B-giardina.

Analisis estadistico. El analisis estadistico
comprendia el paquete de software estadistico
SPSS con la version 15; SPSS Inc., Chicago,
IL. El recuento de quistes fecales y los datos
relacionados en el tratamiento con secnidazol
y los grupos de control se analizaron para la
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RESULTS

Clinical findings. A total of 18 calves were
enrolled (n=4 Simmental and n=14 Holstein
calves). Calves were randomly classified into
the groups.The geographical locations of the
enterprises and demographic data regarding
photos of the cases to those of which were
included and shown on Google map. (Figure 1).
All small scaled farms (Figure 2) were included
were loctaed in Aydin municipality of Turkey
with geographic data: latitude: 37.8502777778,
longitude: 27.84166666670. Clinical signs of
diarrhoea were observed among all calves as
shown in figure 3.

Figure 1. The geographical locations of the enterprises
and demographic data regarding photos of
the cases to those of which were included
and shown on Google map.

Figure 2. Umurlu/Balci farm, where 9 calves were
residing at the same area, to those of
which diarrhea was detected 2 calves with
giardiasis.

Haematological and serum biochemical
analysis. Among aformentioned parameters
there was no intragroup or intergroup differences,
as detected by mean values and statistical
analysis, which were shown in tables 2 and 3.

Fecal Analysis.

Cyst excretion. Among 18 calves enrolled 7 of
them presented cysts among fecal microscopic
examination (Figure 4 and 5). Cyst counts and

normalidad mediante el uso de Kolmogorov-
Smirnov prueba. Incluso si el recuento de
quistes fecales no se distribuia normalmente;
Por lo tanto, los datos fueron log-transformados
para lograr casi normalidad. Se utilizd la
prueba de Wilcoxon en un intento de evacuar
compresivamente los recuentos de quistes
fecales antes (D0) y después del tratamiento
con secnidazol (D10). El valor intragrupal del
quiste inicial se comparé mediante la prueba U
de Mann-Whitney. Se consider6 que los valores
de probabilidad (p<0.05) eran significativos.
Los datos totales se mostraron como media
geomeétrica y rango.

RESULTADOS

Hallazgos clinicos. Un total de 18 terneros fueron
matriculados (n = 4 Simmental y n = 14 terneros
Holstein). Los terneros fueron clasificados al azar
en los grupos. La ubicacion geografica de las
empresas y los datos demograficos con respecto
a las fotos de los casos a los que se incluyeron
y se muestran en el mapa de Google (Figura 1).
Se incluyeron todas las explotaciones de pequefia
escala (Figura 2) localizadas en el municipio de
Aydin en Turquia con datos geograficos:latitud:
37.8502777778, longitud: 27.84166666670". Se
observaron signos clinicos de diarrea entre todos
Terneros como se muestra en la figura 3.

Figure 3. Clinical findings among calves with
giardiasis; a) diarrhea stools scattered
in the middle, the animal is reluctant to
move. b, ¢, d) Diarrhea findings of giardiasis
in different colors and concentrations in
different animals. e) The posterior part of
the wet rectum surrounds and the tarsal
joints were dirty with stool. f) Giardia sp.
associated stool on to the floor.
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Table 2. Hematological data mean and statistical

values.
Worl-(mg Wilcoxon Mann-Whitney U test
period test
Grup P value P value
Day 0 Day 10 Pval
ay 0 Day valle  (payo)  (Day 10)
Mean WBC (109/1)
Treatment 8.3889 7.0522  0.214
0.546 0.863
Control  7.4756 8.2789  0.314
Mean RBC (10%/1)
Treatment 7.5944 6.8033 0.314
0.136 0.863
Control  6.8711 6.9489 0.594
Mean HGB (g/dl)
Treatment 9.0444 8.4000 0.514
0.489 0.63
Control  9.6667 10.0333 0.483
Mean HCT (%)
Treatment 29.16 25.96 0.314
0.97 0.08
Control  31.50 30.45 0.678
Mean MCV (fl)
Treatment 38.00 37.00 0.677
0.796 0.258
Control  37.66  38.97 0.722
Mean MCHC (pg)
Treatment 32.22 29.13 0.208
0.387 0.387
Control  31.48 31.60 0.767
Mean PLT (10%/1)
Treatment 272.88 361.77 0.021
0.436 0.024

Control  323.77 289.88 0.374

WBC: leukocyte, RBC: erythrocytes, HCT: hematocrit, HGB: hemoglobin,
MCV: mean erythrocyte volume, MCHC: mean erythrocyte hemoglobin
concentration, PLT: thrombocyte N: number of animals

related results of the were presented in Table 3.
Throughout the study period calves in control
group remained positive with a significant cyst
output, showing alteration on day 10 (ranged
between 4000 to 140000) compared to the
basline values (ranged 8000-48000), whereas
there was no statistical significance. Contrarily

Figure 4. Giardia sp. appearance of cysts on native
fecal smear.
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Analisis bioquimico hematoldgico y
seroldgico. Entre los parametros mencionados,
no hubo diferencias intragrupo o intergrupal,
como se detectd mediante los valores medios y
el andlisis estadistico, que se mostraron en las
tablas 2 y 3.

Analisis Fecal

Excrecion de quistes. De los 18 becerros
matriculados, 7 presentaron quistes en el examen
microscopico fecal (Figura 4 y 5). Durante el
periodo de estudio, los terneros del grupo control
permanecieron positivos con una produccion
significativa de quistes, mostrando alteracion
en el dia 10 (oscilé entre 4000 a 140000) en
comparacion con los valores basales (de 8000-
48000), mientras que no hubo significacion
estadistica. Al contrario, los terneros del grupo
de tratamiento mostraron recuentos de quistes
oscilados entre 8000-280000 en DO, mientras
que las muestras fecales sin ningln quiste
detectable de Giardia sp. Incluyeron muestras
de todos los terneros en los dias 7 y 10 (Tabla
3). En los dias 7 y 10, después del tratamiento
con secnidazol, el porcentaje de reduccion en la
excrecion de quistes calculada sobre la base de
la media geométrica fue del 100%. En el grupo
de tratamiento, la media geométrica para la
excrecion de quistes disminuyo significativamente
(p<0.001) después del tratamiento. Entre los
grupos hubo diferencias significativas en los dias
3, 7y 10 dias (p<0.01)(Tabla 4).

Table 3. Serum biochemical data mean and statistical

values
Working Wilcoxon Mann-Whitney
period test U test
Grup P value P value
Day 0 Day 10 P value
4 Y valu®  (payo) (Dpay10)
Mean ALT (U/I)

Treatment 18.66 18.78 0.86
0.94 0.34

Control 22.00 41.00 0.95

Mean AST (U/I)

Treatment 39.33 35.55 0.59
0.86 0.39

Control 39.66 41.00 0.34

Mean Creatinine (mg/dl)

Treatment 0.86 0,8933 0.44
0.73 0.79

Control 0.86 0,8644 0.91

Mean Urea (mg/dl)

Treatment 19.33 20.66 0.44
0.07 0.09

Control 21.44 22.55 0.35

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase
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Figure 5. Giardia sp. cystic appearance (some of the
flagelles are outside) on fecal smear.

Crypto Ag -
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Figure 6. On of the infected calves analyzed on Anigen
Bovid 5 Rapid Test Kit; Giardia antigen
positive.

treatment group calves showed cyst counts
ranged between 8000-280000 on DO, whereas
fecal samples without any detectable cysts of
Giardia sp. included samples from all calves on
days 7 and 10 (Table 3). On days 7 and 10, after
secnidazol treatment, the percentage reduction
in cyst excretion calculated based on geometric
mean was 100%. In treatment group geometric
mean for cyst excretion was significantly
decreased (p<0.001) after treatment. Between
groups there were significant differences on days
days 3, 7, and 10 (p<0.01)(Table 4) .

Immunochromatographic test results. All
calves were tested by Bovid-5 test kits showed
positivity against G. doudenalis (Figure 6). To
those of only mono-infected calves were chosen.

PCR amplification and sequence analysis
of the pg-giardin gene. Fecal samples of
all 18 calves diagnosed Giardia positive
by immunochromatographic test kits and
microscopy, were positive by nested PCR (Figure
7). PCR products from each of the 18 Giardia-
positive calf fecal samples were forwarded to

Resultados de la prueba inmunocromato-
grafica. Todos los terneros fueron probados por
Bovid-5 kits de prueba mostré positividad contra
G. doudenalis (Figura 6). Se eligieron las de sélo
terneros mono-infectados.

Amplificacion por PCR y analisis de secuencia
del gen B-giardina. Las muestras fecales
de los 18 terneros diagnosticados de Giardia
positiva mediante kits de inmuno- cromatografia
y microscopia fueron positivas por PCR anidada
(Figura 7). Los productos de PCR de cada una de las
18 muestras fecales de ternera Giardia-positivas se
enviaron a la caracterizacion molecular. El ensayo
de PCR anidada con B-giardina se aplicd con éxito
a 18 aislamientos. La secuencia de ADN obtenida
de los aislamientos seleccionados se compard
con secuencias de referencia (nimero de acceso
GenBank®: M36728 para el subensamblado Al,
AY072723 para el subensayo A2, AY072724 para el
subensayo A3). Se aislo el subtetipo A3 (13,15,26)
del conjunto A de los 18 terneros matriculados.

Figure 7. Fecal samples of all 18 calves diagnosed
Giardia positive by immunochromatographic
test kits and microscopy, were positive by
nested PCR. This figre showed 3 calves
with giardiasis as detected by nested PCR
products along with positive and negative
controls.



Toros and Ural - Secnidazole treatment against giardiasis in calves 6667

Table 4. G. duodenalis cyst scatter in the control group and treatment groups were calculated as geometric mean
(geom) (XG) and minimum-maximum (min-max) at each sampling day (0. day before treatment and
at 3, 7 and 10 days after treatment). Day 0 values reflect cyst distribution before treatment.

Day 0 X; (min-max) Day 3 X4

(min-max) Day7X; (min-max) Day 10X, (min-max)

Control group

Treatment group

P value 0.258 0.000

Decrease in cyst excretion (%)

29063.922 8000-280000 6.31°

%99.97

15979.932 8000-48000 14035.642 4000-256000 12924.982 4000-80000 20592.602 4000-140000

0-4000 0b 0-0 0b 0-0
0.000 0.000
%100 %100

a, b: The differences between the averages with different letters in the same row and column are important. (P<0.001) (P<0.05) P: Statistical comparison

of treatment and treatment groups

molecular characterization. The B-giardin nested
PCR assay was successfully applied to 18 isolates.
The achieved DNA sequence from the selected
isolates was compared with reference sequences
(GenBank® accession nhumber:M36728 for sub-
assemblage Al, AY072723 for sub-assemblage
A2, AY072724 for sub-assemblage A3). A3
subgenotype (13,15,26) of assemblage A was
isolated from all 18 calves enrolled.

DISCUSSION

Limited literature and treatment options are
currently available for combatting against
giardiasis in calves. Chloroquine (24,26) as
a novel therapeutic choice has found great
attention in the literature, in which must be
investigated in larger calf populations. On
the other hand previous literature indicating
the efficacy of secnidazol against giardiasis in
sheep (22,23), mice (27) all gave positive and
encouraging results. As there was no previous
study investigated secnidazol efficacy against
giardiasis in calves, the proposed dosage in this
study was adapted from previous works which
included sheep (22,23) with giardiasis and cattle
with balantidiasis (30).

Secnidazol has been the subject of prior studies
regarding antigiardial treatment in sheep (25,29),
cats (30) and mice (29). To the present authors’
knowledge complete (100%) efficacy (on days 7
and 10 following treatment) of a single dose of
an oral treatment with secnidazole at proposed
dosage for combatting against natural giardiasis
in calves has been detected for the first time. In
the present field and clinical trial, secnidazole
caused no side effects nor clinical signs, thus
did not require treatment intervention. Available
evidence in this study suggested that secnidazole
might be efficacious as other 5-nitroimidazole
drugs as a therapeutic armamentarium for
giardiasis in calves.

In a prior multidiciplinary research at agricultural
and veterinary fields the efficacy of secnidazol

DISCUSSION

La literatura y las opciones de tratamiento
disponibles actualmente estan disponibles para
combatir la giardiasis en terneros. La cloroquina
(24, 26) como una nueva opcidn terapéutica ha
encontrado gran atencion en la literatura, en la
que debe investigarse en poblaciones de terneros
mas grandes. Por otro lado, la literatura previa
que indica la eficacia del secnidazol contra la
giardiasis en ovinos (22,23), los ratones (27),
todos dieron resultados positivos y alentadores.
Como no se habia investigado previamente la
eficacia del secnidazol contra la giardiasis en
terneros, la dosis propuesta en este estudio fue
adaptada de trabajos previos que incluyeron
ovejas (22,23) con giardiasis y ganado con
balantidiasis (30).

El secnidazol ha sido objeto de estudios previos
sobre el tratamiento antigienal en ovinos (25,
29), gatos (30) y ratones (29). Para los autores
de la presente, se ha detectado por primera
vez la eficacia completa (100%) de una dosis
Unica de un tratamiento oral con secnidazol en
dosis propuestas para combatir la giardiasis
natural en becerros (en los dias 7 y 10 después
del tratamiento). En el presente campo y
en el ensayo clinico, el secnidazol no causdé
efectos secundarios ni signos clinicos, por lo
gue no requirid intervencidn de tratamiento. La
evidencia disponible en este estudio sugirié que el
secnidazol podria ser eficaz como otros farmacos
5-nitroimidazol como un armamento terapéutico
para la giardiasis en terneros.

En una investigaciéon multidisciplinaria previa
en campos agricolas y veterinarios se evaluo
la eficacia del tratamiento con secnidazol en la
produccion de leche en ovejas lecheras infectadas
con G. duodenalis. El secnidazol solo a una dosis
de 10 mg / kg-30 mg / kg reveld que habia una
reduccion significativa en la excrecion del quiste
(22). Otro estudio determind la administracion
de secnidazol a una dosis Unica de 10 mg / kg,
por via oral en corderos infectados naturalmente
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treatment on milk production in dairy ewes
infected with G. duodenalis was assessed. Single
secnidazole at a dose of 10 mg/kg-30 mg/kg,
revealed that there was a significant reduction
in cyst excretion (22). Another study determined
secnidazole administration at a single dose of 10
mg/kg, orally in lambs naturally infected with G.
duodenalis. Twelve weeks of age weaned lambs
were selected and randomly assigned into two
groups based on placebo (n=7 untreated control
group) or treatment (n=10 lambs treated with a
single secnidazole; dosage 10 mg/kg). During
the latter study a high (99.98%) reduction
in cyst excretion in the secnidazol treatment
group compared to the control group at day 10,
revealed a significant (p<0.001) reduction in
cyst excretion (23). Another study reported the
efficacy of three treatments measured against
Balantidium coli, which is another parasite, in
cattle. According to the latter authors obtained
therapeutic efficacy rates as 37.5, 62.5, and
87.5% for metronidazole, oxytetracycline,
and secnidazole, making secnidazole the most
effective option (28).

In the present study Secnidazole treatment
efficacy in calves might be comperatively
discussed to what has been described in lambs
naturally infected with giardiasis, in which a single
and oral dosage of 30 mg/kg caused 99.98%
efficacy, with no more cyst was determined in
faeces 10 days after treatment (23). In the
present study secnidazole therapy entirely and
significantly reduced the cyst excretion calculated
based on geometric mean by 100% on day 7
and 10 after the initiation of the treatment,
resulting in a significant reduction (p<0.001)
in cyst excretion. It may be briefly suggested
that the proposed single dosage of the latter
compound, ease of administration, well toleration
of calves, all could contribute making it a superior
therapeutic armamentarium in contrast to other
relevant nitroimidazole compounds

Given the efficacy of secnidazole (as it resulted
in a significantly decreased cyst excretion) as a
single dose for treatment of naturally occuring
Giardia infection among Sakiz lambs involved
in the present study, the usage of this of drug
should be encouraged. The high cyst reducing
activity of secnidazol against G. duodenalis
may provide an important benefit in a clinical
setting where a specific diagnosis is impossible
or impractical, likewise livestock field condition.
The availability of this inexpensive drug, the
cost (approximately 2.2 dollars per a lamb for
therapy) and the easily availability for market
opportunity have been significant impediments
for usage of this antiparasitic drug against
giardiasis in sheep.

con G. duodenalis. Se seleccionaron 12 corderos
destetados de edad y se asignaron aleatoriamente
a dos grupos en base a placebo (n = 7 grupo de
control no tratado) o tratamiento (n = 10 corderos
tratados con un solo secnidazol, dosis 10 mg/kg).
Durante el ultimo estudio, una reduccion alta
(99.98%) en la excrecion de quistes en el grupo
de tratamiento con secnidazol en comparacion
con el grupo control en el dia 10, revelé una
reduccion significativa (p <0.001) en la excrecion
del quiste (23). Otro estudio inform¢ la eficacia
de tres tratamientos medidos contra Balantidium
coli, que es otro parasito, en el ganado. Segun
este ultimo, los autores obtuvieron tasas de
eficacia terapéutica del 37.5, 62.5 y 87.5% para
el metronidazol, la oxitetraciclina y el secnidazol,
lo que hace que el secnidazol sea la opcidon mas
efectiva (28).

En el presente estudio, la eficacia del tratamiento
con secnidazol en terneros se podria discutir de
forma compacta con lo que se ha descrito en los
corderos infectados naturalmente con giardiasis,
en los que se determind una dosis Unica y oral
de 30 mg/kg con un 99.98% de eficacia, 10 dias
después del tratamiento (23). En el presente
estudio, la terapia con secnidazol disminuyd de
manera significativa y significativa la excrecién
de quistes calculada sobre la base de la media
geométrica en un 100% el dia 7 y 10 después
del inicio del tratamiento, lo que resulté en una
reduccidn significativa (p <0.001) de la excrecién
de quistes. Se puede sugerir brevemente que la
dosis Unica propuesta de este Ultimo compuesto,
la facilidad de administracion, la tolerancia de
los terneros, todo podria contribuir a convertirlo
en un armamentario terapéutico superior en
contraste con otros compuestos relevantes de
nitroimidazol

Dada la eficacia del secnidazol (ya que dio lugar
a una disminucion significativa de la excrecion
de quistes) como una dosis Unica para el
tratamiento de la infeccion por Giardia de origen
natural entre los corderos Sakiz implicados en el
presente estudio, debe fomentarse el uso de este
medicamento. La actividad reductora de quistes
altos de secnidazol contra G. duodenalis puede
proporcionar un beneficio importante en un
entorno clinico en el que un diagndstico especifico
es imposible o poco practico, asi como la condicidn
de campo de ganado. La disponibilidad de este
farmaco barato, el costo (aproximadamente 2.2
dolares por cordero para la terapia) y la facil
disponibilidad para oportunidades de mercado
han sido impedimentos significativos para el
uso de este antiparasitario contra la giardiasis
en ovejas.
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