. Efectode unanuevaformulacion de ivermectina + abamectina
ﬁ-@%A de larga duracion contra nematodos gastrointestinales y la

w%/

diferencia en ganancia de peso en bovinos

in weight gain in bovines

Héctor Quiroz Romero*  Bernabé Chavarria Martinez**  Alberto Hernandez Suarez**
Pedro Ochoa Galvan*** Jorge Cruz Pérez* *I[rene Cruz Mendoza*

Abstract

With the aim to evaluate the effect of ivermectin 2.25% + abamectin 1.25% in the reduction of gastrointestinal nematodes eggs
per gram (epg) and the weight gain in bovines in 90 days, twenty four Santa Gertrudis breed, weaned calves localized in a ranch
in Malpaso, Tecpatan municipality, Chiapas, Mexico, with a warm humid climate, were used. The calves were in extensive grazing
on African Star and native grasslands. They were naturally infected with gastrointestinal nematodes (GIN), and were weighed on
day -3. According to the individual weight and the egg count, two groups of 12 animals each, were integrated, without statistical
difference in the weight and the average of epg, above of 700 eggs (P < 0.05). Group 1 was treated with one formulation of iver-
mectin at 2.25% + abamectina at 1.25%, in doses of 700 mcg/kg corresponding to 1 mL per 50 kg, by subcutaneous via. Group
2 was the control without anthelminthic treatment. Coprological examination was done at -3, 10, 45 and 90 days, moreover,
coprocultures from each group were prepared with homogenized feces, in order to obtain larvae (L3). Weights were recorded
on -3, and 45, 90 days after treatment. It was found that weight gain between Group 1, treated with 2.25% ivermectin + 1.25%
abamectin, was 30.7 kg, equivalent to 350 g per day in average, with significant statistical difference (P < 0.05), in relation to the
control group. The reduction percentage of epg showed difference at 10 and 45 days (P < 0.05), between the control and treated
group; however, at 90 days they were not different. The genuses of GIN identified by frecuency order were: Haemonchus, Coope-
ria, Trichostrongylus, Oesophagostomum and Ostertagia.

Key words: GASTROINTESTINAL NEMATODES, BOVINES, IVERMECTIN, ABAMECTIN, WEIGHT GAIN.
Resumen

Con el objetivo de evaluar el efecto de ivermectina 2.25% + abamectina 1.25% en la reduccién de huevos de nematodos gastro-
intestinales por g de heces (hpgh) y la diferencia en la ganancia de peso en bovinos, se emplearon 24 becerros de la raza Santa
Gertrudis, destetados, localizados en un rancho en Malpaso, municipio de Tecpatan, Chiapas, México, con clima calido-himedo.
Los becerros estaban en pastoreo extensivo en potreros con pasto Estrella de Africa y gramas nativas. Dichos becerro, infectados
con nematodos gastrointestinales (NGI) de manera natural, se pesaron el dia—3 de acuerdo con los pesos individualesy las cuen-
tas de hpgh, se conformaron dos grupos de 12 animales cada uno, sin que hubiera diferencia estadistica en el peso ni en la media
de hpgh, superior a 700 (P < 0.05). El Grupo1 fue tratado con una formulacién de ivermectina a 2.25% + abamectina a 1.25%, en
dosis de 700 mcg/kg equivalente a 1 mL por 50 kg, por via subcutanea. El Grupo 2 fue el testigo, sin tratamiento antihelmintico.
Se realizaron examenes coproldgicos los dias -3, 10, 45 y 90, ademas con homogeneizados de heces de cada grupo se prepa-
raron coprocultivos para la cria de larvas (L3), el peso se registré el dia -3, 45 y 90 después del tratamiento. Se encontré que la
diferencia en la ganancia de peso en el G1 tratado con ivermectina 2.25% + abamectina 1.25%, fue de 30.7 kg, equivalente a 350
g por dia en promedio, con diferencia estadisticamente significativa (P < 0.05) con el grupo testigo. En el porcentaje de reduccién
de hpgh hubo diferencia alos 10y 45 dias (P < 0.05) entre el testigo y el tratado; sin embargo, a los 90 dias no la hubo. Los géneros
de NGl identificados por orden de frecuencia fueron: Haemonchus, Cooperia, Trichostrongylus, Oesophagostomum, y Ostertagia.

Palabras clave: NEMATODOS GASTROINTESTINALES, BOVINOS, IVERMECTINA, ABAMECTINA, GANANCIA
DE PESO.
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Introduction

astrointestinal nematodiasis in cattle repre-

ents a problem in sucklers and weanlings from

two to three years of age. In Mexico, the eco-
nomic impact is important on grazing cattle in warm
climate zones. Although, at the present time, there
are highly efficacious anthelminthics, re-infection is
the most important problem to which veterinarians
and cattlemen have to deal with. Also, it is necessary
to use a good anthelminthic, count with gastrointes-
tinal nematodiasis epidemiological information of
the region, such as: frequency, intensity, transmission
periods, prairie contamination, use of anthelminthics
and the ones that are available to reduce resistance
problems, besides cost-benefit, anthelminthic calen-
dars and their administration in control programs.

Gastrointestinal helminth infections cause world-
wide productive losses in cattle, that is why it is neces-
sary to have frequent anthelminthic treatments.
Nevertheless, sometimes anthelminthic treatment is
used indiscriminately; for this reason, it is important
to have the knowledge of the infection levels that can
be low or high, and justify the treatment; or justify the
treatments that are not well programmed, since a sub-
treatment or overtreatment situation can occur.'

Macrocyclic lactones form a family of 16 strictly
related members, avermectins (abamectin, ivermec-
tin, doramectin and eprinomectin) and milbemycins
(nemadectin, moxidectin and milbemycin 5-oxime),
both groups are produced by Actinomyces fermentation
and its biological activity is similar.”

Ivermectin in cattle is indicated against the majo-
rity of gastrointestinal and pulmonary nematodes.
Subcutaneous administration of ivermectin offers
excellent efficacy against adult and larvae stages of
Ostertagia ostertagi, Haemonchus placei, H. contortus, Tri-
chostrongylus axei, T. colubriformis, Cooperia oncophora,
C. punctata, C. pectinata, Oesophagostomum radiatum,
Bunostomum phlebotomum, Dictyocaulus viviparous, Stron-
gyloides papillosus and Trichuris ovis (only adults). The
efficacy against Nematodirus helvetianu and N. spathiger
adults is 85%.” It is also mentioned the activity against
Toxocara vitulorum.

Gastrointestinal nematodiasis represents frequent
problems in grazing cattle because of the economic
impact they cause, which increases in warm humid cli-
mate zones, due to re-infection all around the year.

The macrocyclic lactone effect known as long term,
persistent or residual effect for its slow elimination,
avoids or reduces, for a determined period, re-infec-
tion by gastrointestinal nematodes (GIN) in grazing
cattle in warm climate. Recently, GIN resistance to
anthelminthics has increased, as some of the Cooperia
strains that are resistant to ivermectin.* This is one of
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Introduccioén

as nematodosis gastrointestinales en el ganado

bovino representan un problema en los bece-

rros lactantes y en los destetados hasta los dos o
tres anos. En México, el impacto econémico es impor-
tante en el ganado criado en pastoreo en las zonas
con clima calido. Aunque en la actualidad existen
antihelminticos con alta eficacia, la reinfeccion es el
problema mas importante al que se enfrentan el vete-
rinario y el ganadero. Ademds, es necesario emplear
un buen antihelmintico, disponer de informacién
epidemiol6gica de las nematodosis gastrointestina-
les de la regioén, como frecuencia, intensidad, perio-
dos de transmisiéon, contaminacién de las praderas,
uso de antihelminticos y los disponibles para reducir
problemas de resistencia, ademas del costo-beneficio,
calendarios de aplicacion de antihelminticos y su
administracién en los programas de control.

Las infecciones por helmintos gastrointestinales
causan pérdidas en la productividad en la ganaderia
de todo el mundo, por ello con frecuencia el trata-
miento antihelmintico es necesario.Sin embargo, una
parte de los antihelminticos es usada indiscriminada-
mente, por tal razén es importante conocer los niveles
de infeccién, que pueden ser bajos o altos, y justificar
el tratamiento; o justificar los tratamientos que no son
correctamente programados, ya que se puede llegar
a una situaciéon de subtratamientos o de sobretrata-
mientos.'

Las lactonas macrociclicas forman una familia de
16 miembros estrechamente relacionados, las aver-
mectinas (abamectina, ivermectina, doramectina y
eprinomectina) y las milbemicinas (nemadectina,
moxidectina y milbemicina 5-oxima), ambos grupos
se producen mediante la fermentacion de Actinomyces
y su actividad biolégica es similar.”

La ivermectina en ganado bovino es indicada
contra la mayor parte de los nematodos gastrointesti-
nales y pulmonares La administraciéon subcutdnea de
ivermectina proporciona excelente eficacia contra los
adultos y fases larvarias de Ostertagia ostertagi, Haemon-
chus placei, H. contortus, Trichostrongylus axei, T. colu-
briformis, Cooperia oncophora, C. punctata, C. pectinata,
Oesophagostomum radiatum, Bunostomum phlebotomum,
Dictyocaulus viviparus, Strongyloides papillosusy Trichuris
ovis (s6lo adultos). La eficacia contra adultos de Nema-
todirus helvetianu'y N. spathiger es del orden de 85%.”
También se senala la actividad contra Toxocara vitulo-
rum.

Las nematodosis gastrointestinales son problemas
frecuentes en el ganado bovino en pastoreo por el
impacto econémico que causan, que se incrementa en
las zonas con clima cdlido-humedo, debido a que la
reinfeccién ocurre practicamente todo el ano.



the reasons why, at the present time, new anthelmin-
thic formulations and more higher doses are in study,
in order to maintain satisfactory efficacious percenta-
ges. Some authors™® have reported the anthelminthic
effect of ivermectin 2.25% + abamectin 1.25% com-
bination for control of gastrointestinal nematodes in
Brazil, and Cooperia resistant populations to ivermec-
tin.*

The aim was to evaluate persistent effect of a
treatment with a new formulation of ivermectin 2.25%
+ abamectin 1.25% on the reduction of egg elimina-
tion, the percentage of GIN genuses and the diffe-
rence in weight gain in calves, during a period of 90
days in a warm humid climate in Mexico.

Material and methods
Location

The study was carried out in Paraiso las Palmas ranch,
Malpaso, Tecpatan municipality, Chiapas, Mexico, at
150 masl; with warm humid climate, rain almost all
the year and annual pluvial precipitation of 3 200

1’1’11’1’1.7

Animals

Between September and December of 2004, a herd
of Santa Gertrudis breed weaned calves were used,
from seven to nine months old, subjected to extensive
grazing on African Star (Cynodon plectostachyus) and
native grasslands (Paspalum spp). All calves, previous
coprological test, were parasitized with GIN, with
superior counts of 700 epg (eggs per gram of feces),
and they were weighed in a mechanical scale.

Experimental design

Twenty four cattle heads were ordered from higher to
less according to weight and epg data and were dis-
tributed in two groups (GI with average ages of 8.3
months and G2 with average ages of 8.1 months), of
12 animals each, using an S form assignation for their
distribution, from higher or less weight, and were ran-
domly distributed by the quantity of eggs; neverthe-
less, when weight was similar and the quantity of eggs
was different, animals were exchanged to adjust the
epg mean; consequently, an analysis of variance was
carried out, leaving weight and epg without statistical
difference at the start of the test (P <0.05). GI animals
were treated with new long life formulation of iver-
mectin 2.25% + abamectin 1.25% with inactive ingre-
dient,* in a dose of 700 mcg/kg, equivalent to 450
mcg/kg of ivermectin and 250 mcg/kg of abamectin.
G2 were the control animals receiving a placebo. Indi-

El efecto de las lactonas macrociclicas denomina-
das de larga duracién, efecto persistente o residual
por su lenta eliminacion, evita o reduce por un deter-
minado periodo la reinfecciéon por nematodos gas-
trointestinales (NGI) en ganado bovino en pastoreo
en clima calido. Recientemente ha aumentado el pro-
blema de la resistencia de los NGI a los antihelminti-
cos, como algunas cepas de Cooperia que son resistentes
a ivermectina.’ Esta es una de las razones por la que
actualmente se buscan nuevas formulaciones de anti-
helminticos y dosis mds elevadas que las iniciales para
mantener porcentajes de eficacia satisfactorios. Algu-
nos autores™® han notificado el efecto antihelmintico
de la combinacién de ivermectina 2.25% + abamec-
tina 1.25% en el control de nematodos gastrointesti-
nales en Brasil, y poblaciones resistentes de Cooperia a
ivermectina.*

El objetivo fue evaluar el efecto persistente de un
tratamiento con una nueva formulacién de ivermec-
tina 2.25% + abamectina 1.25% en la reduccién de eli-
minacién de huevos, el porcentaje de géneros de NGI
y la diferencia en la ganancia de peso en bovinos, en
un periodo de 90 dias en un clima cdlido-himedo en
México.

Material y métodos
Localizacion

El estudio se realiz6 en el rancho Paraiso las Palmas,
en Malpaso, municipio de Tecpatan, Chiapas, México,
a 150 msnm; tiene clima calido-humedo, con lluvia
casi todo el ano y precipitacién pluvial anual de 3 200
mm.’

Animales

Entre septiembre y diciembre se empleé un hato de
becerros destetados de la raza Santa Gertrudis, de
siete a nueve meses de edad, sometidos a pastoreo
extensivo en potreros con pasto estrella de Africa
(Cynodon plectostachyus) y gramas nativas (Paspalum
spp). Todos los becerros, previo examen coprolégico,
estaban parasitados con NGI, con cuentas superiores
a 700 hpgh, ademads, se pesaron en una bascula meca-
nica.

Disefno experimental

Con los datos del peso y hpgh de 24 cabezas de ganado,
se ordenaron de mayor a menor y se distribuyeron en
dos grupos (Gl con edades promedio de 8.3 meses 'y
G2 con edades promedio de 8.1 meses), de 12 anima-
les cada uno, aplicando para la distribucién una asig-
nacion en forma de S, de mayor a menor peso, y por la
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vidual coprological samples were carried out on days
-3, 10, 45 and 90. Weight was recorded on days -3, 45
and 90 on mechanical scale.

Parasitological procedures

Fecal samples were collected in polyethylene bags,
transported in a cooler at approximately 4°C and exa-
mined by McMaster technique.®

Cultures for larva breeding were prepared with
fecal samples, each group sampled was homogenized
and incubated at 27°C-29°C during 12 to 15 days, in
order to obtain the infectious larva stage (L.3).

Morphological identification was carried out with
approximately 100 larvae per group, according to
Niec,” Hulinska,'" Ueno and Alvarez;'' subsequently,
the percentage of the different genuses was obtained.

The reduction percentage of epg was calculated
according to Greenberg’s et al. formula:'

RR% = epg mean of MI — epg mean of M2 (th) + epg
mean of MI x 100

where:

RR% = reduction rate percentage with regard to day
Z€ero;

MI = sampling egg mean on day zero;

M2 = mean of each sampling after days 10, 45 and 90.

For the statistical analysis of weight data, ANOVA®
technique was used and for epg count, Kruskal-Wallis
method'* was applied by the Statistical Analysis System
program."”

Results

It was found that the average weight in Group 1 (trea-
ted with ivermectin + abamectin) was initially 174.50
+ 29.86, the difference in weight gain was 30.7 kg on
day 90, equivalent to 350 g per day in average, with
statistically significant difference (P < 0.05) (Table 1).
In Group 2 (control) it was initially 157.58 + 18.82 and
at 90 days 165.30 = 21.89, with a difference in regard
to day 0 of 6.9 + 4.6 and with a daily average of 0.078
* 0.052. The average of epg in Group 1 ranged from
716.66 +269.11 on day 0 to 70.00 + 91.89 on day 90, epg
reduction percentage ranged from 91.88% to 90.23%,
there was a difference on days 10 and 45 (P < 0.05),
between control and treated; nevertheless, there was
none at 90 days. In Group 2, the average of epg on
day 0 was 820.83 + 860.61; later on, it ranged between
130.00 + 94.861 on day 90, while the epg reduction
percentage varied from 45.68% on day 10 to 84.16%
on day 90 (Table 2).
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cantidad de huevos que quedaron distribuidos al azar;
sin embargo, cuando el peso era similar y la cantidad
de huevos diferente, se intercambiaron los animales
para ajustar la media de hpgh, a continuacién se hizo
un andlisis de varianza, quedando el peso y hpgh sin
diferencia estadistica al inicio de la prueba (P < 0.05).
Los animales del G1 fueron tratados con nueva formu-
lacién de ivermectina 2.25% + abamectina 1.25% con
vehiculo de larga duracién,* en dosis de 700 mcg/kg,
equivalente a 450 mcg/kg de ivermectina y 250 mcg/
kg de abamectina. Los animales del G2 fueron el tes-
tigo sin tratamiento antihelmintico al que se le admi-
nistré placebo. Se practicaron muestreos coprolégicos
individuales los dias -3, 10, 45y 90. El peso se registré
los dias -3, 45y 90 en bdscula mecanica.

Procedimientos parasitol6gicos

Las muestras fecales fueron recolectadas en bolsas de
polietileno y trasladadas al laboratorio en hielera a
4°C, aproximadamente, fueron examinadas mediante
la técnica de McMaster.”

Con las muestras de heces se prepararon cultivos
para la cria de larvas, se homogeneizaron las mues-
tras de cada grupo, se incubaron a 27°C-29°C durante
12 a 15 dias, para obtener el estadio de larva infec-
tante (L.3).

Laidentificacién morfolégica se realiz6 con aproxi-
madamente 100 larvas por grupo de acuerdo con
Niec,’ Hulinska,'* Ueno y Alvarez," luego se obtuvo el
porcentaje de los diferentes géneros.

El porcentaje de reduccién de hpgh (huevos por
gramo de heces) se calcul6 de acuerdo con la formula
de Greenberg et al.:"*

%RT = media de hpg del MI — media de hpg del M2
(enésimo) + media de hpg del MI x 100

donde:

%RT = porcentaje de reduccién de tasa con respecto
al dia cero;

MI = media de huevos en el muestreo en el dia cero;
M2 = media de cada muestreo posterior dias 10, 45
y 90.

Para el andlisis estadistico de los datos de peso
se empleé la técnica ANDEVA" y para las cuentas
de hpgh se utiliz6 el método de Kruskal-Wallis,"
mediante el programa Statistical Analysis System.'’

*Solucion 3.5%, LA® elaborado por AKzo Nobel Ltda. Divi-
sién Intervet, en Brasil, el experimento se finalizé en sep-
tiembre de 2004.



By frequency order, the identified gastrointestinal
nematode genuses were: Haemonchus spp, Cooperia spp,
Trichostrongylus spp, Oesophagostomum spp and Osterta-
giasp (Table 3).

Discussion

Ivermectin has been highly used at a dose of 200 mcg/
kg via subcutaneous; also, as ivomec pour-on,'® at a
dose of 500 mcg/kg with an efficacy of 96% for day
five after treatment, and 94.7% at day 56. In this study,
ivermectin dose is 450 mcg/kg; besides, the new long
life formulation has abamectin and inactive ingre-
dient, therefore, the extensive effect at day 90 was
90.3%, condition which is interpreted as satisfactory
under warm humid climate, with probabilities of re-
infection all around the year. Some authors report
that ivermectin has been administered in intrarumi-
nal pellets in first season grazing calves in contamina-
ted grass, with good results."”

Abamectin atdoses of 200 mcg/kgin calvesis highly
efficacious against Haemonchus placei, Trichostrongylus
axei, Ostertagia ostertagi, Cooperia spp and Oesophagos-
tomum radiatum. It is reported that it has a persistent
effect that acts against artificial infections 14 days
after treatment.”® The new abamectin formulation
used here slightly differs, since Yazwinski et al."® used
itat a dose of 200 mcg/kg, while in this study the dose
was 250 mcg/kg; nevertheless, in the present study it
is found in a formulation associated with ivermectin,
expecting greater efficacy for a longer period.

Here, on day 90, epg reduction value higher than

Resultados

Se encontr6 que el promedio de peso en el Grupo 1
(tratado con ivermectina + abamectina) al inicio fue
de 174.50 + 29.86, la diferencia en la ganancia fue
de 30.7 kg el dia 90, equivalente a 350 g por dia en
promedio, con diferencia estadisticamente significa-
tiva (P < 0.05) (Cuadro 1). En el Grupo 2 (testigo)
al inicio de la prueba fue de 157.58 + 18.82 y a los 90
dias de 165.30 + 21.89, con diferencia respecto del dia
0 de 6.9 + 4.6 y con promedio diario de 0.078 + 0.052.
El promedio de hpgh en el Grupo 1 (tratado) oscilé
de 716.66 + 269.11 el dia 0 a 70.00 + 91.89 el dia 90, el
porcentaje de reduccién de hpgh oscilé de 91.88% a
90.23%, hubo diferencia a los 10 y 45 dias (P < 0.05),
entre el testigo y el tratado; sin embargo, a los 90 dias
no la hubo. En el Grupo 2 (testigo) el promedio de
hpgh el dia 0 fue de 820.83 + 860.61, posteriormente
oscil6 entre 130.00 + 94.861 el dia 90, mientras que el
porcentaje de reduccién de hpgh varié 45.68% el dia
10 2 84.16% el dia 90 (Cuadro 2).

Los géneros de nematodos gastrointestinales iden-
tificados fueron, por orden de frecuencia: Haemonchus
spp, Cooperiaspp, Trichostrongylus spp, Oesophagostomum
spp y Ostertagia sp (Cuadro 3).

Discusion

La ivermectina ha sido muy empleada, a dosis de 200
mcg/kg de peso, cuando es aplicada por via subcu-
tinea; también se ha empleado via epicutdnea," se

senalan dosis de 500 mcg/kg con eficacias de 96%

Cuadro 1

DIFERENCIA EN LA GANANCIA DE PESO EN BECERROS TRATADOS CON
IVERMECTINA + ABAMECTINA DE LARGA DURACION
WEIGHT GAIN DIFFERENCE IN CALVES TREATED WITH NEW LONG LIFE
IVERMECTIN + ABAMECTIN FORMULATION

Average weight Minimum — Weight gain in 90 days Daily weight
Groups Weight N standard deviation maximum + standard error gain in kg

Group 1 Day 0 12 174.50 + 29.86 146 a 232
ivermectin + Day 45 12 186.91 + 25.76 151 a 225

abamectin Day 90 12 212.16 £ 30.94 164 a 269 37.6 £3.3* 0.428 + 0.037
Group 2 control Day 0 12 157.58 + 18.82 129 a 182
Day 45 11 150.18 £+ 21.22 117 a 183

Day 90 10 165.30 + 21.89 136 a 202 6.9+46 0.078 + 0.052

* Statistically significant difference (P < 0.05)
N= Number of animals.
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Cuadro 2
PROMEDIO DE HUEVOS POR g DE HECES DE NEMATODOS GASTROINTESTINALES Y PORCENTAJE DE
REDUCCION DESPUES DEL TRATAMIENTO CON IVERMECTINA + ABAMECTINA EN BOVINOS
GASTROINTESTINAL NEMATODE EGGS PER g OF FECES AVERAGE AND REDUCTION PERCENTAGE AFTER
TREATMENT WITH IVERMECTIN + ABAMECTIN IN BOVINES

Average * Standard

Reduction % vs day 0

Groups Day deviation Minimum - maximum
Group 1 0 716.66 + 269.11 100 a 950 00.0
Ivermectin + 10 70.83 £128.73 0 a 400 90.11
abamectin 45 58.33 £ 46.87 0a 150 91.86
90 70.00 £91.89 0a 300 90.23

Group 2 0 820.83 + 860.61 100 a 3300 00.0
Control 10 445.83 + 378.06 0a1250 45.68
45 270.83 + 203.89 0a700 67.00

90 130.00 +94.86 0a 300 84.16

90%, partially coincides with the reported by Nasci-
mento et al.,’ since they found values of 100% at days
11 and 13; nevertheless, in this study, the evaluation
was not carried out in those days, but until days 45 and
90, where epg reduction value was 90.3%.

The epg reduction percentage of the control group
at 45 and 90 days suggests an indirect effect of the
anthelminthic administered to Group 1 in therapeutic
doses, which by being eliminated by feces, pastures
were contaminated and were probably ingested by the
control group. This effect is translated to that reduc-
tion of 67% and 82%; nevertheless, it is necessary to
experimentally demonstrate this supposition.

In regard to the difference in weight gain, this study
partially coincides with the recorded by Bresciani et
al’ in Brazil, who found, at 120 days of treatment,
that the weight gain average in treated animals had
a difference of 29.17 kg between the treated and the
control group. In this study, the difference was 30.7 kg,
such condition suggests that maybe it was due to the
season of the year in which this study was carried out,
but in both studies there was a significant statistical
difference.

From the study carried out in Brazil, it is notified
that ivermectin 2.25% + abamectin 1.25% formula-
tion was evaluated in two experiments against gastro-
intestinal nematodes.” The results showed that the
new combination had a better action against nema-

162

para el dia cinco postratamiento y de 94.7 en el dia
56. Aqui se difiere en que la dosis de ivermectina es
de 450 mcg/kg, ademas la nueva formulacién tiene
abamectina y vehiculo de larga duracién, por ello el
efecto extension al dia 90 fue de 90.3%, situacion que
se interpreta como satisfactoria bajo las condiciones
de clima calido-himedo, con posibilidades de reinfec-
cioén todo el ano. Algunos autores senalan que la iver-
mectina se ha administrado en bolos intrarruminales
en becerros, en su primera temporada de pastoreo en
pastos contaminados, con buenos resultados."”

La abamectina a dosis de 200 mcg/kg en becerros
tiene alta eficacia contra Haemonchus placei, Trichostron-
aylus axet, Ostertagia ostertagi, Cooperiasppy Oesophagosto-
mum radiatum, se senala que tiene un efecto persistente
que actda contra infecciones experimentales 14 dias
después del tratamiento.” La nueva formulacién de
abamectina empleada aqui difiere ligeramente, ya que
Yazwinski et al."® la emplearon a dosis de 200 mcg/kg,
en tanto que en este trabajo la dosis fue de 250 mcg/
kg; no obstante, en el presente estudio se encuentra en
una formulacion asociada con ivermectina, buscando
mayor eficacia por mas tiempo.

Aqui el valor de reduccién de hpgh superior a 90%
en el dia 90 coincide parcialmente con lo sennalado por
Nascimento et al.,” ya que ellos lo notifican para los
dias 11 y 13, en que encontraron valores de 100%; sin
embargo, en este estudio no se hizo la evaluaciéon en



Cuadro 3
PORCENTAJE DE GENEROS DE NEMATODOS GASTROINTESTINALES EN BOVINOS
TRATADOS CON IVERMECTINA + ABAMECTINA Y TESTIGO
GASTROINTESTINAL NEMATODE GENUS PERCENTAGE IN BOVINES TREATED
WITH IVERMECTIN + ABAMECTIN AND CONTROL

Groups Genuses Day0 (%) Day 90 (%)
Group 1, abamectin +

ivermectin Haemonchus 58 59
Trichostrongylus 18 17
Cooperia 20 21
Oesophagostomum 2 2
Ostertagia 2 1
Group 2, Haemonchus 60 61
Control Trichostrongylus 18 19
Cooperia 4 19
Oesophagostomum 2 0
Ostertagia 1

todes and weight gain is comparable to ivermectin at
3.15%), suggesting that ivermectin 2.25% + abamectin
1.25% combination can have advantages for control of
Cooperia populations resistant to ivermectin, as some
authors report,’ indicating that abamectin + levami-
sol combination resulted 99.9% efficacious against a
resistant Cooperia strain to ivermectin in critical tests
in artificially infected calves. This result is additional
to abamectin effect against Cooperia resistant popula-
tions.

The use of anthelminthic combinations such as
ivermectin at 2.25% + abamectin at 1.25% demons-
trated that this was statistically more efficacious than
ivermectin by itself at 3.15% and 3.5% against Cooperia
punctata and Haemonchus placei," reason why this was
used in this study. In another experiment, animals
showed weight gain difference of 12.4 kg and 12.5 kg,
compared to treated animals with moxidectin at 1%
and doramectin at 1%, respectively.”’

Some authors report that abamectin demonstrated
to be highly efficacious (from 99% to 100%) against
gastrointestinal nematodes in bovines at a dose of
200 mcg/kg, particularly against larvae and adults
of Ostertagia, Haemonchus, Cooperia, Trichostrongylus,
Bunostomum, Oesophagostomum genuses, condition that
partially coincides with this study, although the aba-
mectin dose was slightly inferior (125 mcg/kg); never-

esos dias, sino hasta los dias 45 y 90, en donde el valor
de reduccion de hpgh fue de 90.3%.

El porcentaje de reduccién de hpgh del grupo tes-
tigo a los dias 45 y 90 sugiere un efecto indirecto de
los antihelminticos administrados al Grupo 1 en dosis
terapéuticas, que al ser eliminados con las heces con-
taminan el pasto y que posiblemente el grupo testigo
pudo haber ingerido, cuyo efecto se traduce en esa
reduccion de 67% y 82%; no obstante, es necesario
demostrar experimentalmente esta suposicion.

En relacién con la diferencia en la ganancia de
peso, este estudio coincide parcialmente con lo regis-
trado por Bresciani e al.,” en Brasil, quienes encon-
traron a los 120 dias del tratamiento que el promedio
en la ganancia de peso en los animales tratados fue
de 29.17 kg a diferencia entre el grupo tratado y los
animales del grupo testigo sin tratamiento. En este
trabajo la diferencia fue de 30.7 kg, dicha situacion
sugiere que quiza se debid a la época del ano en que se
realizé el estudio, pero en ambos trabajos la diferen-
cia fue estadisticamente significativa.

Del estudio realizado en Brasil se notifica que la
formulacién ivermectina 2.25% + abamectina 1.25%
se evalué en dos experimentos contra nematodos
gastrointestinales."” Los resultados mostraron que la
nueva combinacién tuvo mejor accién contra nemato-
dos y la ganancia de peso es comparable a la de la iver-
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theless, ivermectin dose was higher (2.25 mcg/kg),
condition that, reinforced by greater concentration,
rebounds on the long life persistent effect.”'

The importance of having epidemiological studies
on gastrointestinal nematodes in regard to etiology
and geographical distribution has been pointed out,
some authors report that the most frequent genuses
are: Haemonchus, Cooperia, Ostertagia, Trichostrongylus
and  Oesophagostomum,” which partially coincides
with the present study, since Ostertagia appears in last
place.

In another study, in Brazil, on the comparative
efficacy between ivermectin 3.5% and ivermectin
3.15% against Haemonchus contortus, Cooperia punctata,
Oesophagostomum radiatum, Trichuris discolor and Dic-
tyocaulus viviparous, a significant difference against
Cooperia punctata was observed; both formulations
had a 95% higher efficacy, such results partially coin-
cide with the here recorded; nevertheless, less efficacy
brings to mind some resistance grade to ivermectin.”

In the conditions in which this study was carried
out, ivermectin + abamectin formulation significantly
decreased nematode egg elimination at 90 days after
treatment. By frequency order, the GIN genuses iden-
tified were: Haemonchus, Trichostrongylus, Cooperia,
Oesophagostomum and Ostertagia, weight gain difference
was statistically significant at 45 days.
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