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ABSTRACT

Three groups ol weaner red deer hinds were treated with oral albendazole solution at ether 35
daily 1ntervals (Control) or 21 daily ntervals (Albezol) or with an albendazole-based sustained
release bolus (Proftril). The Proftnl group had sigmficantly higher weight gains (11 4 kg + 28,
group mean + standard deviation) compared with the Control or Albezol group (7 9 kg + 2.9 and
8.1 kg + 4.3 respectively). The Proftril group had nil taecal larval lungworm counts (FLC)
between 14 and 91 days post-treatment while the other groups had mean FLCs up o 483 larvae
per gram. At slaughter 91 days post-treatment, there was no signiticant difference in the numbeis
ol lungworms (adults and immatures) recovered from the 3 groups. The Alberol group had
significantly (P<0 05) fewer adult abomasal worms, and the Profinl group had significantly
(P<0.01) hugher numbers of Ostertagia-type fourth stage larvae recovered from abomasal digests

INTRODUCTION

Lungworms (Dictyocaulus eckerti, also classilied as D viviparus) are recognised as important
production-limiting parasites of young farmed deer in New Zealand, espectally 1n thewr first
autumn-carly winter period (1). Recognmtion of parasiism by gastromntestinal nematodes as a
producuion-limiting factor 1s emerging (2), and autumn 1s the season in which ingested larvae ol
the Ostertagra-type nematodes become hypobiotie or mhibited 1n the abomasum ol ruminants.
including deer (3)  With benzimidazole anthelminues (white drenches), 1t 1s recommended o
treat young deer at 21 day intervals 1or the most efficient control of lungworm infecuon (1).
Albendazole 1s a benzimidazole derivattve, the quid oral tormulation (Albezol DC®, SmithKline
Beecham Animal Health) of which 1s hicensed for use in farmed deer i New Zealand.
Albendazole has recently been formulated m a sustained-release intraruminal bolus Lor sheep
(Proftril®, SmithKline Beecham Animal Health). In sheep, the Profinl bolus 1s formulated to last
100 days. It 1s effective against cstablished adult gastromtestinal nematodes and also 1s elfective
agamnst incomung L, larvae (4). The potennal advantages of a sustaimned-release bolus would
include persistent protection of stock against parasites leading to greater production and reduction
of stress and potential injury by a lessened need for yarding and handling  An mitial tnal using
Proftril in red deer weancers showed decreased larval shedding and mereased liveweight gamn 1n
treated deer compared with untreated o1 orally drenched deer over a 103 day period (5). This
rescarch s part of a longer term study on the elfect of Protinl as a patasiticide 1n young deel

This work compares the growth rates, serum biochemistry and faecal laival output of weaned red
dect hinds treated with either Albezol DC or Profuril for a 91 day petiod and the total number
ol lungworms and abomasal worms 1ecovered at necropsy

METHODS AND MATERIALS

In nud-March 1992, 60 weaned female red deer were randomly allocated to 3 different groups
which were run together at all umes  Group 1 (Control) consisted ol 10 deer in which moderate
parasitic mfections were mamntaned  Past eaperience at Invermay has shown that untieated
weaned decr often develop very severe patasiic discase  For humane 1easons to prevent
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debilitating infections over the extended time trame ol this study, these ammals were routinely
drenched on a 35 day schedule instead of 21 days. These ammals were randomly allocated 1nto
S pairs at the start of the trial. and one pair was drenched cach week on a rotating schedule. In
addition to the collection of reference data lrom these animals, they were intended to provide
sufficient pasture contamination for an adequate parasite challenge to the other groups. Group
2 (Albczol) consisted of 25 animals which weie orally drenched at 21 day mntervals wath Albezol
DC at the rate suggested by the manulacturer (based on a mmnimum dose rate of 10 mg/kg
liveweight, the actual dose was 5 ml ol Albezol DC 1f less than 51 kg liveweight and 10 ml of
Albezol DC if greater than 51 kg hiveweight). Treatment dosage was based on the pievious (7
days prior) hveweight of the individual animal  Group 3 (Proftrl) consisted of 25 animals which
were dosed with a single Proftnl bolus on day 0.

Liveweights and faecal samples (for faecal larval counts) were taken at 7 day ntervals. Blood
samples were taken tor serum from all animals at day 0 and then at 21 day intervals for analysis
of total serum protein, serum albumin, serum pepsinogen and SGOT (serum glutamie oxalacetic
transaminase). Al animals were vaccinated with Yersimavax® and a multivalent clostridial
vaccine and were treated with a 4 gm capsule of copper oxide wire particles (Copper Needles®,
Bayer New Zealand Lid) on day 0. Selenium supplementation was given monthly by oral
solution at the rate of approximately 1 mg/10 kg hiveweight.

After an average of 91 days, 5 control (1 randomly chosen trom cach paw), 10 Alberol treated
(randomly choscn) and 10 Proftri treated animals (randomly chosen) were humanely slaughtered.
The remaning 35 animals (5 Control, 15 Albezol and 15 Proftnl) will be monitored tor a turther
4 months to mvestigate longer term consequences of the 3 regimes  Due to a hmited capacity
to process all the samples, 7 anmimals were kitled at 90 days. 7 were killed at 91 days and 11
were killed at 92 days. The abomasum was 1solated, tied and removed as quickly as possible
after slaughter. The respratory tract was removed, and the abomasum and respiiatory tract were
processed for adult and Sth stage laival nematode patasites (6). The abomasal mucosa was
removed and processed (by acidic enszymatic dsgestion) for the recovery of 4th stage Ostertugia-
type larvae (6) The pH of the abomasal contents was analyzed with an clectronic pH meter
Liver secuons from cach amimal were analysed for copper and selenium concentrations.
Statistical analysis was done by ANOVA using Genstat 5 (2 2) (copynight 1990)  Staustical
analysts of worms recovered was done with log transtormation of one plus the actual numbet
counted.

RESULTS

Changes in liveweight: Figure 1 shows the patiern of weekly hveweight of the 3 groups over the
91 day evaluaton  Over this period the Proftrit group gained [1.4 kg which was significantly
morc than the 79 kg gain (SED L.1; p<0.01) of the Control group or the 8.1 kg gain (SED 0.8,
p<0.001) of the Albezol group [t is noteworthy that between days 40 and 70 (during May) both
the Control (5 weekly Albezol) and the Albezol (3 wecekly) groups declined 1n weight compared
with a steady rise m the Prottnl group

Serum brochemistv: The mean serum pepsinogen values for the control and Albezol groups were
not statistically ditfeient at any ume (see Table 1) The Proftnl group however had a
significantly elevated mean value on day 0 due to 3 ammmals which had values of over 12 There
was no significant ditference among the mean serum pepsinogen values of the 3 groups on day
21, or day 42. However, on day 63 the Profuil group was significantly higher than the Albezol
group (p<0 05) On day 84, the serum pepsinogen value for the Proltrl group was sigmficantly
clevated in comparison to the other groups (p<0.01)
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Figure 1. Changes in_mean group liveweight in_weaner red deer
hinds on_different anthelmintic regimes from March to June
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Eigure 2. Mean group faecal larval counts for weaner red deer
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TABLE 1. Mean serum pepsinogen values (Units/litre) for weaner red deer hinds at 21
intervals on ditferent anthelmintic regimes over 91 days (+ s.d.).

day

Group (n) Day 0 Day 21 Day 42 Day 63 Day 84
Control (10) 0.75 0.78 0.57 0.54 0.68**
Albezol (25) 0 80* 0.77 0.46 0.38* 0.59%*
Proftril (25) 3.31%* 1.01 0.54 (0.63* 0.95%*
SED Conuol vs 1.40 0.17 0.07 0.12 0.08
Albezol & Proftril
SED Albezol vs Proftnl 1.06 0.12 005 0.09 0.06

* p<0.05; ** p<0.01

The mean total serum protein values were not statistically different among the 3 groups at any
time during the 91 day evaluation but ranged from 61 to 71 g/€. Howcever, the Alberol group
had a sigmficantly lower mean serum albumin value than the Prottril group on day 84 (p<0.05),
and over the period from day 0 to 84 the mean serum albumin value for the Profuil group
declined significantly less than that of the Albezol group (p<0.001) and the Control group
(p<0.05) (sce Table 2).

The serum SGOT levels were within the normal range for all animals i all groups for the entire
91 day period.

TABLE 2. Mean serum albumn (/1) levels for weaner red deer hinds at 21 day intervals for
difterent anthelmintic regimes over 91 days and the difference between day 0 and day 84

Group (n) Day 0 | Day 21 | Day 42 } Day 63 Day 84 | Day 84-Day 0
Control (10) 34.6 30.6 29.7 27.1 30.6 -4.0%
Albezol (25) 33.6 30.9 290 25.4 28.5%** -5 Lkx
Proftril (25) 33.6 316 30.8 294 32 2kxk . Sl
SED 1.2 0.9 0.9 0.9 1.1 1.3
Control vs
Albezol &

Proftril
SED 0.9 0.7 0.7 0.7 0.8 1.0
Albezol vs
Proftril
* p<0.05, ***  p<0.00]

Parasitology: The faccal larval counts (FLC) of the Control and Albezol groups fluctuated
relative to their anthelminuce treatment (see Figure 2). The Proftril group had nil FLCs by 14
days post-treatment, and remained at n1l throughout the 91 day pertod  Most group mean FLC
remained below 50 L,/g  The exception was the Albezol group which had high counts on day
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63 at the end of May. At necropsy, lungworms were recovered from animals from all 3 groups.
The mean numbers of lungworm aduits recovered were 2, 2 and 10 from the Control, Albezol
and Proftril groups, respecuively (not significantly different - NS).  The mean numbers of
immature lungworms recovered were 70, 30 and 70 {rom the Control, Albezol and Proftril groups
respectively (NS). 1t was noted that some of the female lungworms recovered from Proftril-
treated deer appeared patent at approximately half the normal adult female size (M. Taylor, pers
comn.).

Ostertagia-type nematodes were the only abomasal parasites recovered  The geometric means
of abomasal worms recovered for cach group are shown 1n Table 3. For adult Osteitagiua-type
worms all three groups were significantly difteient trom each other (p<0.05) with Albezol the
lowest (7) and Proftril the highest (553). There were no significant differences 1o the numbers
of 5th stage larvae (L5) between groups However, all three groups had signiticantly different
numbers of 4th stage larvae (L4) again with Albezol the lowest (444) and Profinl the highest
(12,288) (p<0.05).

There was a significant correlation between the number of adult Oster tugia-type worms and the
abomasal pH (r=0.55; p<0.01).

TABLE 3. Geometric means of abomasal Ostertagia-lype nematodes recovered from three
treatment groups of 8 month old red deer hinds at slaughter.

Group (n) Adult worms LS larvae L4 larvac
Control (5) 135% 38 1777%
Albezol (Lt T 0 444%
Proftril (10) 553* 32 12288*
Std error ratios for 1.4 1.3 1.6
Control v Albezol
& Profiril
Std error ratios for 1 4 1.2 15
Albesol v Profinl

*  p<0.05

Other biochemistry: The mean abomasal pH values were 4.4 for the Control group, 3.8 for the
Albezol group and 4.4 for the Profinl group (SED=0.5). The vanance was high and there were
no significant differences between groups.

The mean liver copper values were 284, 387 and 396 umol/kg tor the Control, Albezol and
Proftnl groups, respectively (SED=117; NS) The mean hver selenium values were 462, 960 and
757 nmol/kg for the Control, Albe.ol and Proftril groups, respectively (SED=69). The mean lhiver
selemum level of the Control group was significantly lower than the other groups (P<t) 05), and
the Proftril 1s lower than the Albezol group (P<(1.05).

Carcass weight and dressing percentage: Al slaughter, therc were no sigmificant differences
among the groups for carcass weight or dressing percentage
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DISCUSSION

The results were similar to an carlier trial using Protiril in weaner red deer with respect o weight
gamn and faccal larval counts (4). The Proftnl treated deer had sigmficanty higher liveweight
gains and had wvirtually no shedding of lungworm larvace duning the trial perod (91 days)
Additional studies have indicated that shedding of lungworm larvae 1n Prottril-treated deer begins
by day 112 (Waldrup, KA, unpublished data). The mgh FLC 1n the Albezol group (see Fig. 2)
occurred at the end of May and in the previous 4-5 weeks both groups receiving Albezol drench
had lost weight (see Fig. 1), compared with a rise in hvewerght 1n the Profunl group  This
suggests that the entire group was heavily challenged by parasites over this period and Profunl
prevented the uptake and development of parasite buidens, whereas the other groups developed
burdens which were then cleared by periodic Albezol treatment. The difference in FLCs at day
63 between the 3 weekly Albezol group and the 5 weekly Albezol (Control) 18 probably due to
the fact that the treatment 1 the control group was rotated so that only 2/5 ol the group were at
the same stage of treatment  Thus, 1f by chance there was a particularly heavy challenge around
the time of the previous Albesol treatment 3 weeks earlier all 25 animals would have developed
burdens at the same time, compared with only 2 ammals 1n the control group treated at that time
The scheduled drench on day 63 brought a decrease in FLC and an increase in iveweight. It can
therefore be inferred that the parasite challenge to the Proftril group was sutficient to have caused
disease had the bolus not been functioning. The number of worms recovered from the Albezol-
treated animals indicates that albendazole 1s an efficacious drug for the removal of lungworms
and abomasal woims in deer. The number ol lungworms and abomasal worms present 1in the
Profiril-treated deer at slaughter 1s a matler of concern. as these numbers are equivalent to those
previously reported to have caused loss ol production in farmed red deer (2)

1t 1s apparent that the Profuril wreatment did not completely prevent the miection of the treated
decr by parasitic nematodes for the entire 91 days, although 1t did scem to olfer protection from
the loss of liveweight and scrum albumin as obscived 1n the Control and Albesol groups
However the increased serum pepsinogen level i the Prolinl-treated deer could be indicauve ol
a developing abomasal problem and was associated with much greater numbers ot 4th stage
Ostertagia-type larvae  In spite of the differences in mean number of 4th stage larvae recovered
from the abomasa ot the 3 groups, there was no statstical difference n the mean abomasal pH
Whether these numbers of 4th stage larvae are indicative of a recent massive challenge or
whether the Proftril treatment had a suppressive effect on the larvae which promoted inhibition
1s sull 1in question

The presence of adult lungworms 1n the Profiril group at slaughter with the prolonged absence
of faecal larval shedding is intrigmng. One possible explanation 15 that the bolus had not
funcuoned for the entire 91 days and that the infection had not yet reached patency. 1f the bolus
had completely prevented lungworm infection but had ceased functioning prior o the slaughtes
at 91 days, then the numbers ol lungworms piesent could be mdicative of a lack of mmune
resistance and the absence ol faccal larvae would be due to inadequate tme for patency of the
infecton.  However as adult female lungworms recovered from the Proftnl ammals had
developed ova n therr utert on day 91, larvae should have been recovered prior o day 11211
uming were the only consideraton.  Young deer develop immune resistance o lungwoim
infection upon exposure to the parasite (1). Another possible explanation 1s that the Proiunl
treatment did not completely prevent lungworm infection but had a suppiessive effect on the
development of discase and on the fecundity of the lungworms present. Since lungworm larvae
(L;) must survive a trip through the rumen to be shed with the facees, 1t 1s possible that they are
killed in the rumen by the action ol the bolus  The absence of taccal larval shedding could be
an advantage 1f all the deer 1in the weaner mob were ticated.  Contamination of the giazing
paddocks would be mimmal, and transmission of lungworm would therefore be substanually
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reduced. Whether this would have a negative ctiect on the development of tmmune resistance
m these treated deer 1s sull 1in question  This tiial wall continue into the spring with the
remaining animals ol these groups to investigate any long erm cilects of the three treatments.

There was no staustical difference 1n the mean liver copper levels ol the 3 groups. and all copper
levels were considered adequate  There was a ditierence 1o the mean liver selenum levels, but
the relevance of this finding 1s unknown.
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