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The effect of albendazole controlled release capsules and moxidectin injection treatment on
faecal egg count and body weight of 18 month old ewes in the autumn

R. KEMPTHORNE, A.S. FAMILTON AND R.W. McANULTY

Animal and Veterinary Sciences Group, P.O. Box 84, Lincoln University, Canterbury, New Zealand.

ABSTRACT

Sixty 18 month old Romney ewes were drenched orally with ivermectin at twice the recommended dose rate (400µg/kg) when
introduced to the trial area on the 8 March 1995. Eight days later all animals were weighed and faecal egg counts (FEC) performed (
all FEC -ve at this time) and ewes were allocated on the basis of liveweight (LW) to 1 of 3 equal sized groups (n=20). Treatments
commenced at this time (Day 0) with Group 1 receiving moxidectin injection (Vetdectin Injection, Cyanamid/Ancare Ltd, Auckland)
at 200 µg/kg, Group 2 receiving an albendazole controlled release capsule (Extender 100, Nufarm, Ltd, Auckland) and Group 3 serving
as controls. All ewes were grazed on parasite contaminated pasture with this challenge being supplemented by the oral administration
of 15,000 L

3 
Ostertagia circumcinta  and 9,000 L

3 
Trichostrongylus colubriformis twice weekly until Day 70 of the trial. The trial ran

for 84 days with FEC and LW recorded weekly.
Faecal egg counts were 0 until Day 21 of the trial period in control ewes. A significant suppression of faecal egg output (p > .005)

occurred in both treatment groups between Day 0 and 49. From Day 50 eggs appeared in the faeces of the moxidectin treated group
but suppression of FEC continued in the albendazole CRC treated ewes until the trial ended on Day 84. Control ewes FEC peaked at
1850 epg on day 63 of the trial. Mean ewe LW for Groups 1, 2 and 3 on Day 0 and Day 84 of the trial were 47.4 (SEM 1.45), 48.4 kg
(SEM 1.53), 48.2 (SEM 1.96) and 52.4 kg (SEM 1.84), 54.5 kg (SEM 1.31) and 50.0 kg (SEM 2.47) respectively. The difference (4.54
kg) between the live weight of the control ewes (n = 5) and the albendazole CRC treated ewes (n = 5) was significant (p > 0.05).

The trial showed that 18 month old ewes were susceptible to parasitic challenge and that considerable protection could be obtained
by using either moxidectin injection or albendazole CRC. The trial confirmed claims that moxidectin injection will prevent parasite
reinfection for 21 - 28 days after treatment.
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INTRODUCTION

The annual economic cost to the New Zealand sheep
industry resulting from endo-parasitic infection includes
production losses of; meat $92M, wool $150M, reduced
reproductive potential $92M and a labour cost for dag
removal of $5M (Brunsdon 1988). Farmers, in an attempt
to control endoparasites, spend approximately $26M on
anthelmintics for sheep, the majority of which is targeted
for use in lambs.

Suppression of gastro-intestinal nematode establish-
ment and the prevention of development to egg producing
adults in mature sheep is gaining greater prominence as
farmers attempt to control pasture contamination and para-
sitic infection in lambs (Familton and McAnulty 1991;
Uriarte and Valderrabano 1989). Previously breeding ewes
were thought to be an unimportant class of stock to treat
with anthelmintic because of presumed age immunity to
infection (Charleston 1986). However in recent years farm-
ers have been encouraged by drug companies and
veterinarians to target adult ewes for anthelmintic treat-
ment, in an attempt to control parasite egg output and so
prevent pasture larval contamination and the subsequent
production losses incurred from endoparasites.

 Many claims have been made reporting the efficacy
of some of the long acting anthelmintic preparations in
ewes and in resultant production benefits although very

little data is available to substantiate some of these claims.
Moxidectin injection (Vetdectin, Cyanamid NZ) is a

macrocyclic lactone similar to the avermectins, but is
claimed by the company marketing the product to be a
second generation milbamycin. It is available as oral, sub-
cutaneous or transcutaneous (cattle only) preparations. The
injectable preparation for sheep was approved for use and
released in 1995.

Drug administration technology has allowed a re-
examination of benzimidazole efficacy when delivered as
a intra-ruminal controlled release capsule (Barger et al.
1993). The commercial product (Extender 100, Nufarm
NZ) is claimed to release the 3.5g of compound at a
constant rate over a period of 100 days. This preparation
was released commercially in 1991. The active ingredient
albendazole is a benzimidazole derivative of which there
are numerous reports of anthelmintic resistance in certain
strains of parasites (Hennesy 1993).

This study was designed to look at the field efficacy of
these two long acting anthelmintics in 18 month old ewes,
as measured by faecal egg counts and weight gain, during
the autumn mating period.

MATERIALS AND METHODS:

Sixty 18 month old Romney ewes were introduced to
the Lincoln University Research farm on 25 February
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1995. At the time of introduction, 12 days before the trial
started, all ewes were given 400ug/KgLW (twice recom-
mended dose) of ivermectin orally (Ivomec MSD Agvet,
New Zealand) to ensure the removal of any existing worm
burden. On 2 March ewes were allocated to one of three
equal sized treatment groups (n=20) on the basis of LW
and faecal egg count. On 8 March (day 0) the groups
received the following anthelmintic treatments.

Group one (MI): 200ug moxidectin/kg LW (Vetdectin,
Cyanamid New Zealand Ltd) by subcutaneous injection in
the anterior neck region.

Group two (AB): 3.85g albendazole controlled re-
lease capsule (CRC) (Extender 100, Nufarm Animal Health
NZ). These capsules are designed to be effective for sheep,
up to 65 kg LW, and to release a minimum dose of 0.5mg
albendazole/kg LW/day.

Group three (CO): the control group received no
anthelmintic treatment.

Serial slaughter of 5 ewes per treatment, at 21 day
intervals was undertaken to evaluate worm burdens and to
assess the efficacy and duration of anthelmintic treatments
to coincide with nematode development times. These re-
sults will be reported elsewhere.

All sheep, irrespective of treatment, were grazed
together on ryegrass-white clover pasture for the duration
of the trial. As a result of tracer lamb studies, this pasture
was known to be contaminated with the following para-
sitic larvae of sheep; Trichostrongylus colubriformis,
Telodorsagia circumcinta, T.axei and Nematodirus spp..
From the commencement of the trial all sheep were dosed
twice weekly with 15,000 L3 O. circumcinta and 9,000 L3
T. colubriformus to reinforce the natural challenge. The
larvae used were anthelmintic susceptible strains cultured
at the Lincoln University’s Parasitology Unit. Faecal egg
count reduction tests (FECRT) had earlier established that
some resistance to benzimadazoles existed in the parasite
larvae on these grazing areas. Feeding level of the ewes for

the trial period was calculated to be 1.5 times the ewes
maintenance requirement. Pasture cover was assessed twice
weekly for the duration of the trial, and was maintained
between 700 - 1200 kg DM /ha. Liveweight of ewes was
recorded on day 0 and thereafter at 14 day intervals. Ewes
were weighed ca. 2 hours off feed at ca. 10am to reduce
variance due to gut fill. Individual rectal faecal samples
were taken on day 0 and thereafter at weekly intervals
between 9-10am. FEC were calculated using a modified
McMaster technique (Vlassoff 1973).

The results were collated and analysis of variance
performed using the statistical package Minitab 9 for
Windows. Following the recommendation of Wood et al.,
(1995) values for faecal egg count were subjected to log
transformation (log (epg+1)), then meaned and back trans-
formed to achieve geometric means for faecal egg count.
The statistical analyses for faecal egg count were per-
formed on log transformed data with LW data being
analysed without transformation. The asymmetric stand-
ard error bar was generated from the statistical analysis of
non-parametric data. Values were back transformed for
use in graphical representation of variance. (ie. the SEM
value is multiplied by the geometric mean to achieve the
upper limit of the error bar, the geometric mean is then
divided by the transformed SEM to achieve the lower
limit. [Van Houtert and Barger pers comm]).

RESULTS

Faecal egg counts:
Comparison of geometric means of the faecal egg

counts for each group over the duration of the trial are
shown in Figure 1. There was a rise in the faecal egg output
of the control group between days 14 to 63, but levels
decreased from day 63 to the end of the trial. The faecal
egg output from the MI group increased between days 49

FIGURE 1: Comparison of geometric mean of faecal egg count
(epg) between treatment groups, AB (), MI (o) and CO (∆) in 18 month
old ewes over the autumn mating period.

FIGURE 2:  Liveweight at 14 day intervals of treament groups AB
( ), MI (o) and CO (∆) in 18 month old ewes over the autumn mating
period.

Days from start of trial Days from start of trial
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and 63 and thereafter declined. The AB group exhibited
non-significant but sporadic faecal egg output.

The FEC for the CO group ewes between days 42 and
63 was significantly different from both AB and MI treat-
ments (p = 0.001). There was a non significant difference
in geometric FEC between the CO, MI and AB groups
between day 0 and 28 and from days 70-84. For the MI
treatment the geometric mean FEC of ca. 10 epg was
recorded from day 49 until the end of the trial. The AB
group maintained a very low geometric mean FEC for the
full trial period. Significant differences existed between
MI and AB groups between days 49 to 63 (p = 0.05).

Liveweight:
Ewe liveweight, recorded at 14 day intervals over the

84 day period of the trial, is shown in Figure 2. The mean
liveweight gain over the 84 day trial period was 6.0, 4.0
and 1.5 kg for the AB, MI and CO treatment groups
respectively. For the MI and AB groups these liveweight
gains were significantly (p > 0.05) different from the
initial Day 0 liveweights. For the CO group the difference
between final and initial LW was not significant.

Significant between treatment differences in
liveweight (p > 0.05) of 2.3, 3.6 and 4.5kg were recorded
between the AB and CO groups only on days 42, 56 and 84
respectively, and for the MI and CO groups only on Day
42. The MI group LW remained above the mean LW of the
CO group throughout the trial period. All groups followed
a similar pattern of LW change with only the magnitude
differing in the extent of the LW loss or gain.

DISCUSSION

The aim of this experiment was to assess the
anthelmintic efficacy of albendazole controlled release
capsules (AB group) and moxidectin injection (MI group)
against parasitic infection in 18 month old ewes. Efficacy
was measured by differences between the treatment and
control groups

The ability of both AB and MI treatments to reduce
FEC to negligible levels for 10-12 weeks indicate their
potential for longer term production benefits, such as
increased liveweight, increased lambing %, reduced pas-
ture contamination and possible lactation increases after
lambing (Anderson et al., 1980; Anderson, 1985) even in
the presence of benzimidazole resistance.

The AB and MI anthelmintic treatments used in this
trial, provided protection for 18 month old ewes for vary-
ing lengths of time. Eighteen month old ewes are suscep-
tible during the autumn mating period to some adverse
metabolic consequences (hypoalbuminaemia, abomasal
damage and increased protein turnover) observed in
parasitologically naive animals as result of parasitic
gastrointestinal infection (Holmes, 1986; McRae, 1993).
These results will be reported elsewhere.

Statistical analysis of the raw data was limited by the
experimental design. The decreasing sample numbers in
each treatment over time (5 animals per group at 21 day
intervals from day 21) meant only 5 ewes contributed to

the mean FEC towards the end of the trial on days 70,77
& 84. For this reason the faecal egg data was subjected to
a logarithmic transformation (log10(raw value +1)) to
generate geometric means so as to standardise the variance
(Wood et al., 1995).

Effect of anthelmintic treatment on faecal egg count
(FEC).

The results presented demonstrate that the faecal egg
output of 18 month old ewes is markedly suppressed
following MI and AB treatment in the autumn mating
period. AB treatment in this trial gave a 98.5% and MI
treatment an 84.5% suppression of faecal egg output when
compared to the faecal egg output of control ewes over the
autumn period for at least 84 days. This level of suppres-
sion, in relation to AB treatment, is consistent with the
findings of others (Barton et al. 1990; Corba et al. 1991;
Barger et al.; 1992). The MI treatment suppressed nema-
tode egg production for only 49 days following treatment
(Figure 1). The duration of the effect on suppression of
faecal egg output of the MI treatment was shorter than for
the AB treatment, but is longer than the 35 days presently
claimed for the moxidectin injectable product. A possible
reason for this difference is that the 35 day claim was
established using data from immunologically naive lambs
rather than mature animals (Taylor et al. 1993). The dura-
tion from first infection to first significant egg output (ca
28-35days) in the CO ewes was longer than the 3 weeks
post infection period commonly observed in naive lambs
(Threlkeld, 1934; Leyva et al. 1982). This may have been
caused by some form of host immunity to infection which
may have prevented the more rapid appearance of eggs in
faeces, although this remains to be investigated.

The acquired immune status of the ewes was not
determined at the start of the experiment by either exam-
ining total worm burden or FEC prior to the quarantine
dose of ivermectin. It was assumed however that the ewes
had had previous exposure to gastrointestinal parasites.
The evidence that some form of immunity had developed
is suggested by the large drop in FEC observed between
days 64 and 70. Though the randomly allocated ewes
slaughtered on day 63 made a large contribution to the
mean FEC recorded on that day, the remaining CO ewes
(n=5) all showed significant reductions in FEC between
days 63 to 70. The indication that an immune response was
developed results from the FEC changes in the 5 remain-
ing CO ewes, (ie CO ewes with FEC <400epg on day 63
were zero by day 70, whilst those ewes with more substan-
tial FEC were halved by day 70). The reduction in the
number of nematode adults and nematode female fecun-
dity as a result of host immunity have been suggested as
likely causes for the reduction in nematode egg output
(Brunsdon and Vlassoff 1985).

A reduction in the over-wintered reservoir of eggs
and larvae is suggested as a result of the anthelmintic
treatments used in this trial. Such management of autumn
pasture contamination aids in the reduction of primary
parasitic infection in spring born lambs (Uriarte and
Valderrabano 1989).
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Liveweight change:
Coop (1966); Cockrem (1979); Rattray et al. (1980);

Smith et al. (1983) have all shown that liveweight change
prior to and during mating has a beneficial effect on the
reproductive performance of ewes. Pre-mating liveweight
change in ewes in the autumn observed in this trial has
implications for subsequent lambing performance. Farm-
ers wishing to increase the reproductive potential of their
ewes are more likely to achieve pre-mating liveweight
targets if ewes have low levels of parasitic infection.
Increasing liveweight around mating increases the poten-
tial for multiple births and the possibility of an associated
increased lambing percentage from ewes (Lewis 1975).

In this trial the faecal egg output of ewes grazed
together on the same pasture was significantly different
between treatment groups. The CO ewes showed very
little increase in liveweight compared to the AB group
grazing under the same nutritional regime with the MI
treatment ewe LW change being intermediate (Figure. 2).
Liveweight gains following AB treatment in ewes in this
trial are similar to the 8.2kg LW gain reported by Barton
et al. (1990). There are no published data on the effect of
moxidectin treatment on the LW gain of ewes at any time
of the year.

CONCLUSIONS

Susceptibility to gastrointestinal parasite infection is
measured by increased FEC. The eighteen month old
untreated ewes used in this experiment were susceptible to
Telodorsargia (Ostertagia) and Trichostrongylus infection
shown by the faecal egg production over the trial period.
Prolonged anthelmintic protection provided by either
moxidectin injection or albendazole CRC, significantly
reduced faecal egg counts and may have reduced subse-
quent pasture contamination. Providing ewes with protec-
tion at this time resulted in an increased LW gain in treated
over untreated ewes before and during the period around
mating which may lead to increased reproductive potential
in the treated ewes (Coop, 1966; Smith et al., 1983).
Significant reductions in FEC of all groups which oc-
curred 8-10 weeks after challenge, suggests the first stage
in the development of an immune response to increased
larval challenge (Miller, 1983).

 It is essential that examination of alternative forms
of gastrointestinal parasite control continues. Emphasis on
the reduced frequency of anthelmintic administration is
important as is an appreciation of the factors resulting in
the development of natural immunity so that parasitism
does not become an even more serious constraint to pro-
duction.
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