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SUMMARY: A study was conducted during the period of July 1992 to July 1993, in Cornelio Procopio, Parana
State, Brazil, to evaluate the efficacy of two and three Doramectin treatments administered subcutaneously (SC)
at a dose rate of 200 mcg/kg compared to the farm program of three doses each of Levamisole (3.75 mg/kg - SC),
Trichlorfon (10 mg/kg- SC) and Deltamethrin (7.5 mg/kg - topic) for parasite control in growing beef cattle. Criteria
for comparison were weight gains, nematode egg counts per gram of feces (e.p.g.), tick scores and live warble
nodule counts. Ninety-six crossbreed zebu cattle, 8 to 9 months old, were allocated randomly to three groups of
32 animals each based on body weights. Animals of T1 group, received two treatments of Doramectin on days 0
and 91. Animals of T2 group were treated with three doses of Doramectin on days 0, 91 and 152. Animals of T3
group were treated with three doses of Levamisole on days 0, 123 and 305, and three doses of Trichlorfon and
three Deltamethrin on days 0, 185 and 273. After treatments, the animals of each group were maintained in equal
but separated paddocks during the whole experimental period of 364 days. Weighing and parasite burden -evaluations
were made on day -1 and at monthly interval thereafter until the end of the study. Doramectin treated groups at
either two or three doses regimens resulted in significantly better (p<0.03) parasite control than the farm program.
The superior parasite control afforded by the twa or three Doramectin treatments was consistent with improvements
of 24 12 kg and 27.61 kg in mean weight gain per animal during 364 days compared to the farm program. There
was no significant difference between the two and three Doramectin treatment regimens.
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INTRODUCTION

Doramectin is an endectocide of the avermectin class,
obtained by mutational biosynthesis of Streptomyces avermitilis
(GOUDIE ex alii, 1993). The efficacy of this compound was equal
to or higher than 99.6% against immature or adult stage of 14
species of pastrointestinal and pulmonary nematodes of catile
in Notrth America and Eurape (JONES ez afii, 1993) and 99.9% or
higher against natural nematode infection of cattic in Latin
America (EDDI et alii, 1993). Doramectin was also highly
effective against ectoparasite infestations of cattle such as mites
and lices (LOGAN et alii, 1993), tropical warble, Dermatobia
hominis (MOYA-BORIJA et alii, 1993 a), -myiasis caused by
Cachliomyia hominivorax (MOYA-BORJA et alii, 1993 b) and
against the cattle tick, Boophilus microplus (GONZALES et

alii, 1993). For the traditional control of ecto and endoparasites
it is still commonly used Levamisole or Benzimidazole derivatives
against gastrointestinal nematodes and organophosphorous
and pyrethroid based products, such as Trichlorfon and
Deltamethrin for the control of ectoparasites (MELQ ez alii,
1969; ANDERSEN, 1961; RUEDA & MATEUS, 1967, SOUSLBY,
1982; GUIMARAES et alii, 1982; LUZ et alii, 1982), Many
studies have been conducted to cvaluate productivity
performarnce of cattle treated with antihelmintics compared to
untreated controls. For example, BIANCHIN (1982}, used
Levamisole (20 ml, injectable) in the control of gastrointestinal
nematodes during the period of 120 days and obtained a mean
total and daily weight gains per animal of 7.6 kg and 0.06 kg
respectively higher than untreated control, although this
difference was not significant. BIANCHIN & MELO (1985), in
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1975 and 1976 carried out studics with four groups of 12 weaned
calves each, naturally infecied by gastrointestinal nematodes:
group 1 - untreated; group 2 - treated with Tetramizole injectable
in May and September (beginning and ending of the dry seasen),
group 3 - treated in May, June, September and December; group
4 - treated at monthly interval. The strategic treatments (groups
2 and 3} were as elfective as the monthly treatment in the control
of gastrointestinal nematode mfections. There was an
improvement in weight gains of 15 kg per animal favorable to
the treated animals compared 10 untreated controls. The
objective of the present study was to evaluate the efficacy of
two and three treatments with Doramectin given subcutaneously
{SC) at a dose rate of 200 meg/ky compared to the farm program
for the routine control of ccto and endoparasites using three
doses of Levamisole (3.75 mg/kg - SC), three doses of Trichlorfon
{10 mg/kg - SC) and three Deltamethrin (7.5 mg/kg - topic) in
growing cattle,

MATERIALS AND METHODS

The study was conducted during the peried of July 1992 to
July 1993, in the Santa Maria Farm, County of Cornelio Procopio,
in the north region of Parana State, Brazil. Ninety-six (96)
crossbreed zebu, castrated male calves, with ages varying from
8 to 9 months and weights ranging trom 130 kg to 200 kg, were
sclected from a bigger herd and allocated randomly to three
groups (T1, T2 and T3) of 32 animals cach on the basis of body
weights. Treatments followed the experimental design shown in
Table 1.

The animals of T1 group were treated with two SC
injections of Doramectin at a dose rate of 200 meg/kg on days
0 and 9!. The animals of T2 group were treated with three
doscs of Doramectin on days 0,91 and 152. The animals of T3

Table 1 - Experimental Design.
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group were treated with three doses ol Levamisole (3.75 mg/
kg - SC) on days 0, 123 and 305, three doses of Trichlorfon (10
mg/kg - SC) and three doses of Deltamethrin (7.5 mg/kg -
topic) on days ©, 185 and 273. All animals were maintained in
cqual paddocks separated by treatment at a stocking rate of
0.7 animal units per hectare for the entire experimental period
of 364 days. Pasturc cansisted of “hrizantao™ (Brachiaria
brizantha) and salt licks were provided as a source of Ca, P
and other trace elements. Observations were made at monthly
interval. At each observation day, animals were individually
weighed, fecal samples were collected for nematode eggs per
gram of feces (e.p.g.) counts, and coprocultures in pooled
fecal sample for species determination. On the same days,
clinical assessment of tick populations, presence of
screwworm infestations and counts of warble nodule
(Dermaltobia hominis} were done on the same 20 animals of
each group selected randomly. The number of ticks (Boophilus
microplus) present on the right side of each animal was
estimated visually and recorded as zero {0) when no ticks
were present; one { 1) when the number of engorged and semi-
cngorged ticks varied from 1 to 6; and two (2) when more than
6 ticks were prescnt. The presence of screwworm
(Cochiliomyia hominivorax) infestations was recorded as zero
(0) if absent and (1) when one or more myiasis were present.
At every monthly weighing , the animals were confined the
night before without foed and water.

Statistical Analysis

The data collecled were analyzed by the statistical method
of Analysis of Variance (GLM in SAS). Vuriables analyzed were
weight gains, geometric mean number of warble nodulcs,
geometric mean of nematode egg counts in feces and geometric
mean tick scorcs. The level for rejection of null hypothesis was
sctat 0.05.

Group Treatment/Dose Route Treatment Day Number of Animals
T1 Doramectin (x2) 200 mca/kf sC 0 and 91 32
T2 Doramectin (x3) 200 mcg/kg sC 0.91 and 152 32
Levamisole (x3) 3.75 mg/kg 0,123 and 305
T3 Deltamethrin (x3) 7.5 mg/kg SC Topic SC 0,185 and 273 32

Trichlorfen (x3} 10 mg/kg

0,185 and 273

Table 2 - Mean weight gains of cattle treated with two and three doses of Doramectin compared with the farm program for parasite control with

three doses each of Levamisole, Trichlarfon and Deltametnrin.

Groups Treatment Regimen [nitia! Mean Weight (kg) Final Mean Weight (kg} Mean Weight Gain (Kg)
71 Doramectin (x2) 156.66 337.60 180.94*
T2 Doramectin (x3) 156.84 344.27 184.42°
Levamisole (x3}
T3 Trichlorfon (x3) 157.00 313.81 156.81"

Deltamethrin {x3}

a v = Between treatments, means with different superscripts are significantly different (p=0.0001).
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Figure 1 - Cumulative mean weight gains during the experiment.
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Figure 2 - Geometric mean e.p.g. at each observation day during the experiment.

RESULTS rate of 200 meg/kg of live weight resulted in significantly higher
{p = 0.0001) weight gains than cattle treated as per the farm
Weight Gain routine program, with three doses each of Levamisole,

Treatment of growing becf cattle against endo and  Trichlerfon and Deltamethrin (Table 2 and Figure 1). The mean
ectoparasiles with two or three doses of Doramectin at a dose  weight gain per animal were respectively 180.94 kg, 184.42 kg
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Figure 3 - Geometric mean (GM) of Dermatobia hominis nodules.
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Figure 4 - Geometric means of tick scores.

and 15681 kg for the groups treated with two and threc
Doramectin, and the farm program during the 364 day study
period. Although the animals treated with three doses of
Doramectin had higher weight gain than animals treated with
two doses, the difference was not significant. Compared to the
farm program, Doramectin two treatments had an improvement

of 24.12 kg and the group treated with three doses ol Doramectin
had an improvement 0of27.61 kg per animal.

Parasite Control Nematodes
The two groups treated with Doramectin (two or three
doscs), had a significantly better {(p=<0.05) control of
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gastrointestinal nematode eggs output when compared to three
doses of Levamisole (Figure 2). Thirty-one (31) days following
each Doramectin treatment, nematode egg counts were zero and
maintained at low level until the end of the experiment. The farm
program-treated animals did not reduce the e.p.g after the first
dose. After the second and third doses on days 123 and 305, the
e.p.g. counts were reduced in this group and maintained low
counts simtlar to the 2 groups treated with Doramectin. No
significant difference was obscrved between Doramectin two
and three doses. The results of coprocultures {data not shown)
revealed that the genus Cooperia predominated during the study
period, mainly in the Doramectin treated groups, except during
the colder months (June-July) when the number of
Qesophagostomum was increased. 1t 1s worth to note that after
Doramectin treatment, the larvae obtained in the coproculture
did not develop completely to infeetive forms.

Tropical Warble Nodule

Tropical warble (£. hominis) infestations were very low at
the beginning of the experiment and maintained in low level
throughout the study period in animals treated with two or three
doses of Doramectin (Figure 3). The warble nodule counts in
the farm program-treated animals were also low when the
experiment started and increased steeply from day 91 to 185
when animals received the second treatment. After the second
trecatment on day 185, the infestation in this group was reduced
and maintained at low level until the end of the study. The overall
control of warble infestations in the groups treated with two or
three Doramectin were significantly better (p<0.05) than in the
group treated according to the farm program. There was no
significant difference between two and three treatments with
Doramectin,
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Tick Control

Doramectin was very effective against B. microplus
infestations for 31 days following treatment (Figure 4). At day
61 post freatment (p.t.) new tick infestations appeared, and
maintained fluctuating m level throughout the experimental
period in both Doramectin groups. The farm program treatment
was also very effective, showing the same pattern of infestations
observed in the groups treated with Doramectin, The overall
performance in lck control was better (p<(.05) for the three
doses regimen of Deoramectin and the farm program than the
two doses of Doramectin,

Screwworm infestations were not found and thus no analysis
was done.

DISCUSSION

Parasites management aims for their contrel by the use of
the available technology, isolated or combined and among this
concept it 1s included the integrated control of ecto and
endoparasites. There are no much studics developed in this
arca of the animal health (IIONER & GOMES, 1990). Following
these objectives, the present study showed that the therapeutic
efficacy and prolonged activity of Doramectin at a dose rate of
200 meg/kg given subcutaneously, had a satis{actory integrated
control of ecto and endoparasite in growing cartle,

HONER & GOMES (1990, raised that the presence of parasite
in a catlle population may result in reduction of productivity
related to the infestation level. In the case of ectoparasites, this
relationship is practically linear: the greater thethe parasite
burden present, greater will be the total losses, until the limit of
tolerance of the host, Thus, the total loss may be calculated as
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Figure 5 - Climatic data obtained from IAPAR - Instituto Agronomice do Parana - Estagéo de Bandeirantes. Period of July 1992 to July 1993.
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the sum of the losses caused by individual ectoparasite present.
In the case of helminths however, this cannot be made as it is
impossible to count the number of worms present and the indirect
techniques available do not permiit to stablish a direct relationship
between infection (worm burden) and the economical loss. For
this reason, it is necessary to develop strategic scheme for the
control of endoparasites based on long term epidemiological
observations. BIANCHIN & MELO (1984), showed that strategic
antihelmintic treatments with Tetramizole in calves starting from
the weaning time, resulted in improvements of 43.4 kg of weight
gains per animal compared to untreated control during a period
of onc year. Similar results were obtained by RAMOS et alii
{1984), when testing antihelmintic treatment schemes in weaned
calves in Santa Catarina State. The animals treated three times
{February- June-September) had an improvement of 18 kg per
animal and animals treated four times (at 45 days interval) had
an improvement of 49.61 kg more than the untreated controls,
during the period of 12 months. Although the present study did
not include untreated control, the better performance in the
parasite control afforded by either Doramectin two or three
treatments, resulted 1n 24.12 kg and 27.61 kg higher mean weight
gain than the farm program.

The pluviometric precipitation and the temperature are the
climatic factors that determine the epidemiological patterns of
gastrointestinal nematodes, and the great diversity of these
factors between the different regions do not permit the
generalization of control schemes (HONER & VIEIRA-
BRESSAN, 1992), specially in the nerth region of Parana State,
In the present experiment, the climatic conditions were favorable
for the development of nematodes, when the montly mean
temperature were above 17°C and the pluviometric precipitations
were above 50 mm/month during almost the entire period of the
study, according to the climatic data obtained from IAPAR -
Instituto Agronomice do Parana - Estagdo de Bandeirantes
(Figure 5). Temperatures between 13°C and 26°C are adequate
for the development of the larvae of C. punctata, T axei and O.
radiatum (WILLIANS & MAYIIEW, 1967). The mimimum
pluviometric precipitation favorable for nematode development
is 50 mm/month (WILLIANS & MAYHEW, 1967) and only in
the beginning of the study (July-August 1992}, the rain full was
below that level.

The use of Doramectin mjectable -at a dose rate of 200 meg/
kg of live weight in growing cattle was efTicacious mn the control
of gastrointestinal nematodes as Cooperia, Qesophagostomum,
Hagemonchus and Trichostrongylus identitied in the
coprocultures. The results reported here, are in agreement with
the results of EDDI ef afii (1993), that reported an efficacy equal
to or greater than 99.9% against those species. Thirty-one (31)
days after treatment with Doramectin in this study, the e.p.g.
counts were zero and the mean e.p.g. counts were low during
the remaining period of the study. These results confirm those
reported by VERCRUYSSE ef alii (1993), which evaluated the
ctficacy of Doramectin at the same dosage in the control of
Cooperia oncophora in calves in field conditions. -In Doramectin
treated animals, the first nematede eggs appeared m fecal
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samples, 40 and 46.5 days, i.e., 19 and 22 days longer than in the
untreated controls. Similar results were obtained by
WEATHERLEY et alii (1993}, which conducted studies to
evaluate the persistent activity of Doramectin against
experimental infections of O. ostertagi, C. oncophora and
Dictyocaulus viviparus in calves and observed a minimum
peried of protection of 14 days against C. oncophora, 21 days
against O. ostertagi and higher than 28 days against £). viviparus.

The predominance of the genus Cooperia oblained in the
coprocultures in this study, are in agreement with the studies of
LIMA et alii (1990), in Brazil and by VERCRUY SSE et alii (1993),
i Belgium and the increase in the proportion of
Qesophagostomum during the colder months {(June and July),
are coincident with the reported by YAMAMURA ef alii (1989),
on the vccurrence of acute ocsophagostomosis in cattle in the
north region of Parana.

Regarding the larvae of D. hominis, the groups medicated
with Doramectin, had significantly (p<0.03) lower level of
intestations than those observed in the animals treated with
Trichlorfon. These results confinm the efficacy of Doramectin
against 2. hominis observed by MOYA-BORJA et alii (1993 a),
which reported a 100% efficacy against induced D. hominis
infestations and a prolonged activity higher than 35 days. The
results of MOYA-BORJA and co-workers, also indicated a potent
larvicidal activity 48 hours post-treatment, suggesting the
exposure of the parasite to cffective levels of Doramectin soon
after injection.

The results against the cattle tick 8. microplus, with high
efficacy at 31 days p.L.. in the present study, are similar to the
results of GONZALLS ef alii (1993). These authors demonstirated
the therapeutic and prophylactic efficacy of a single injection of
Doramectin against B. microplus -which persisted for 20 days
under conditions of continuous reinfestation and showed no
development of teleoginas up to 42 days p.t. The results of the
present study, show that the treatments given in Qctoher for
tick control were strategic, aveiding the increase of tick
population of first generation by December (LEMOS DA SILVA
et alii, 1993). The subsequent treatments maintained the tick
infestations in relatively low level until the end of the study.
However, a more precise evaluation of tick controel in this study,
is only speculative due to the criteria adopted of scoring the
level of tick infestation.

Doramecctin, administered subcutaneously at either two or
three doses of 200 mcg/kg regimens, had a significantly better
(p<0.05) performance in the control of ecto and endoparasites
of growing cattle compared to the conventional farm program
which used three doses of Levamisole, three doses of
Trichlorfon and three doses of Deltamethrin. The better
performance of Doramectin was consistent with a significantly
{p=0.0001) superior weight gain. Doramectin two and three
treatments had respectively a mean weight gain of 24.12 kg
and 27.61 kg per animal higher than animals treated under the
farm program during the 364 days growing period. The
difference between Doramectin two doses and three doses
was not significant.
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SUMARIO

Um estudo foi conduzido no periodo de julho de 1992 a
julho de 1993, em Cornélio Procopio, Parand, para avaliar a eficicia
de duas e tres doscs de Doramectin, administrado via
subcutdnea (SC) na dose de 200 meg/kg, comparade com o
programa de controle de parasitas da fazenda com tres doses de
Levamisole (3,75 mgikg - SC), tres de Trichlorfon (10 mp/kg -
SC) e tres de Deltamethrin (7,5 mg/kg - tépico), em hovinos de
recria. Os critérios comparativos foram: ganho de peso dos
animais, contagem de ovos de nematddeos por grama de fezes
{o.p.g.), escores de carrapatos Boophilus microplus conlados
na metade diretta do animal € contagem de larvas de Dermarobia
hominis, Toram ulilizados 96 bovinos machos castrados,
azebuados, com idade entre & e 9 meses, distribuidos ao acaso,
em tres grupos (11, T2 ¢ T3) de 32 animais cada com base no
peso carporal. Os animais do grupo T'1 receberam duas doses
de Doramectin nos dias 0 e 91. Os animais do grupo T2 foram
tratados com tres doses de Doramectin nos dias 0, 91 ¢ 152. Os
animais do grupo T3 receberam tres doses de Levamisole nos
dias 0, 123 ¢ 305 e tres doses de Trichlorfon e tres de Deltamethrin
nos dias{), 183 € 273, Os anmiumais de cada grupo foram mantidos
em iguais condigdes, mas em pastos separados durante os 364
dias do experimento. (3 peso dos animais e a dindmica parasitaria
foram avaliades mensalmente desde o dia -1 até o final do
experimento. (3 controle prasitirio nos animais tratados com
duas ou tres aplicagdes de Doramectin , foi significativamente
(p<0,05) methor do que nos animais contrelades através do
programa da lazenda. Como consequéncia do melhor controle
parasitario, o ganho de peso dos animais tratados com
Doramectin foi significativamente (p=0,0001) superior com médias
de 24,12 kg/animal e 27,61 kg/animal a mais nos grupos tratados
respectivamente com duas e com tres doses de Doramectin
comparados com o grupo tratado com o programa da fazenda
durantc o periodo de 364 dias. Nio houve diferenga significativa
entre os grupos tratados com duas e com tres doses de
Doramectin,

PALAVRAS-CHAVE: Doramectin, endoparasitas, ectoparasitas,
bovino de recria.
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