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Trials were conducted in the Czech Republic on 2 farms to determine the
cy of the late-winter treatment with ivermectin against naturally acquired
ystomes of horses. The group of 10 animals on each farm was treated
).2 mgAkg*1 ivermectin in January (farm 1) or in February (farm 2). The
nsity of faecal eggs output as well as cyathostome larval yield recovered
1 the litter of the stables were determined in the horses at monthly intervals.

1e farm 1 the faecal egg output of the strongyles was completely sup-
ed during the first 3 months, in April and in May strongyle eggs were
detected only in one horse. In the remaining year EPG has ranged from 1.8 to
23.5. Twenty animals on farm 2 were divided into 2 groups (ivermectin treat-
ment, mebendazole treatment). The ivermectin treatment resulted in even more
pronounced reduction in faecal egg output, the litter larval counts were con-
iderably lower than in the mebendazole group. There was a statistically sig-
nt reduction in EPG as well as in litter larval counts of ivermectin treated
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INTRO]

CTION

Cyathostomes have become the principal worm problem of horses (Dun -

TSL”- 1985: Herd, 1986; Klei, 1996; Klei, French,1998; Abbot,
70)8? Lyons etal, 1999; Reinemeyer, 1999; Kaplan, Little,
;1 0()1). Fhe control of these parasites is an important prerequisite for the
oreedis

is ofte 1‘3 i‘cfzring and maimenal?ce of health){ slo"cl?. At the present timg lhis
Undey “‘ Lj-{ih{CVed l?y thc_: use 01? a numbfar of §f[1c1enl m(.)dern anthclmlpucs
CPidc”ﬁ ;/Lmety of dosing regimes. Information on various aspects of the

Miology of naturally-occurring cyathostome infection in the Czech Re-
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public on which these control measures might be based is, however, lackip
Over the past several years various equine parasite control schemes haq beegli
proposed. However, many dewormers are only effective against adult Cyathg.
stomes and thereafter the effective control is achieved by the regular yge of
anthelmintics.

The spring/summer treatment strategy of Herd et al. (1986) wag de.
signed to prevent drug-related problems by giving a small number of Strategije
treatments to eliminate the spring/summer rise in faccal egg output in adyy
horses in northern latitudes. This approach has been used successfully for
10 years with adult horses under intensive grazing conditions. However, the
frequent treatment, the likely it is that anthelmintic resistance will develop,
A strong correlation has been reported between the frequency of the treatmepg
of horses with benzimidazole drugs and the occurrence of resistance (Kelly
et al., 1981). On the other hand, if the treatments are too widely or untimely
spaced, pasture and stable contamination will not be controlled.

The purpose of this article is to propose an optimal time of late-winter
treatment based upon current knowledge of the etiology and life cycles of the
parasites. This experiment was designed to provide information on the fol-
lowing: first, to establish precise timing for larvicidal treatments of horses
for the Czech Republic, secondly, to determine the duration of the faecal egg
suppression treatment with ivermectin administered in January or February.

MATERIALS AND METHODS

Trials were conducted in the Czech Republic on 2 farms. The group of
10 animals on each farm was treated with 0.2 mg.kg_’ ivermectin (Equalan
paste, MSD, Agvet) on January 3 (farm 1) or on February 5 (farm 2). On the
farm 1, the herd under investigation consisted of 10 Thoroughbred horses,
pregnant or not pregnant mares. On farm 2, group of 20 adult cold-blooded
horses, consisting of cycling or early pregnancy mares, was randomly as-
signed to either a ivermectin treated or mebendazole (8.8 mg.kg™ b.w., Tel-
min® vet., Janssen Pharm.) treated subgroups.

The horses on both farms were run together daily in a corral or pasture®
for some hours and housed during the night. On pastures they stayed usually
between 815 h.

The intensity of faecal egg output as well as strongyle larval yield recov-
ered from the litter of the stables were determined in the horses in monthly
intervals. Monthly faecal analyses for 1 year included a quantitative nemﬂ“’d,c
egg count per gram of faeces (EPG) for each horse, according to McMastef 3
method. Larval cultures were carried out to differentiate the cythostome thif®”
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jarvae (L3) from those of Strongylus and the identification of these
S[agce was based on morfological descriptions.
Iar:/ri;le litter samples consisted approximately of 500 g of the litter collected
nd from 5 places in every box stall. The larvae were isolated by means
of a modi fied Baerman technique. Larval counts were expressed in the terms
of L3 per kilogram of matter for every box stall (LPKG). On the farm 2. the
horses WEre transferred to another farms and so the litter samples from the
stables were collected only up to August.
statistical analyses were carried out using SAS (SAS Institute, 1989). The
total mean EPG as well as strongyle larval yield recovered from the litter of
the stables for subgroups within each group for 12 months, and subgroups
for each month, were computed. The level of significance was set at P < 0.05.

RESULTS

Before ihe beginning of the present trial, monthly faccal analyses for
4 months included a quantitative nematode egg counts and the larval cultures
were determined in the horses of both farms. On farm 1 the infections ob-
served coproscopically were due Cyathostominae, Strongylinac (Strongyius
edentatus), Parascaris equorum, Strongyloides westeri and Habronema spp.
The Cyathostominae demonstrated high prevalences (57.5-86.84%).

The composition of nematode parasite eggs recovered from the facces of
the horses of the farm 1 as well as the composition of infective larvae from
litter of the stables are summarised in Table I. The faecal cgg counts of the
treated animals remained negative 3 months, evidence of patent infection
occurred 4 months after treatment. On the farm 1 the faecal egg output of the
Strongyles was completely suppressed during the first 3 months, in April and
In May strongyle eggs were detected only in one horse. In the remaining year
EPG has ranged from 1.8 to 23.5. In the next months a constant low level of

L. Mean
PKG)

(L

monthly strongyle faccal egg counts (EPG) and mean monthly litter larval counts
or ivermectin treated horses of farm 1

110201203, | 144, | 215, | 19.6, | 149 Jﬂ_l@_ 2110 | 12.12.

0 0 04 04 | 235 | 18 | 56 39 | 172
0 0 1.1 6.1 | 460 | 1.8 | 6.1 53 | 274
0 0 | 0-35|0-17.5] 0-70 | 0-3.5 |0-17.5|0-17.5 | 0-77

3000 | 7.1 1946 | 381.1 | 540 | 71.3 | 5199 [14306| 777.8
7874 | 258 | 905.2 | 793.6 | 108.0 | 196.6 | 965.1 |2768.9 | 1751.2
33]0-3000| 0-100 | 0-750 |0-2300| 0-270 | 0-800 |0-3000{0-8650|0-5700
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1. The monthly prevalence of equine strongyles and intensity of faecal egg output on the
ivermectin treated horses from September 1995 to December 1996

infection was observed (Table I, Fig. 1). The litter larval counts of the horses
dropped to 7.1 £ 25.8 LPKG at the beginning of March, however, this rose
sharply in November (1430.6  2768.9).

On the farm 2, the parasites present were Cyathostominae, Strongylinae
(Triodontophorus spp., Strongylus vulgaris, Strongylus equinus, Strongylus
edentatus), Parascaris equorum, Strongyloides westeri, Habronema spp. The
mean number of eggs per gram of faeces is shown in Tables II and IIL The
mean EPG for ivermectin treated subgroup varied from 1.3 + 2.4 to 462 %
63.4 and in mebendazole treated subgroup it rose from 4.9 + 2.8 in the spring
to a high of 191.3 £ 229.7 in October.

The mean litter larval counts for the horses of farm 2 are presented in
Tables II and III. The mean LPKG and the number of box stalls with sugh
larvae gradually increased and the mean LPKG was highest in July when 1t
was 944 .4 + 1753.8. The mean EPG of the ivermectin treated animals as well
as LPKG of the litter of their stables were significantly less than that of the
mebendazole treated animals (P < 0.05).

DISCUSSION

Trials were conducted in the Czech Republic on 2 farms to determine _thet
efficacy of the late-winter or early-spring treatment with ivermectin agains
1058
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1. MG) for iV tin treated horses of farm 2
%ﬁy 262 | 273 | 204, | 215, | 196. | 209. |22.10.] 19.11. | 18.12.
EP/G 649 | 26 | 17| 13 | 26 | 442 | 36.8 | 462 | 441 | 322
208 | 38 | 25 | 24 | 57 | 763 | 368 | 63.4 | 603 | 37.1
;I?nwax 7.2065]0-10.5| 0-7 | 0-7 |0-17.5|0-224 |0-73.5| 0-168 | 0-161 | 0-98
LpKG | 3338 | 114 | 893 | 4667 | 179 | 560 | — | = | - | -
b 30.1 | 126.8 | 1043.5 | 437 | 970 | - - - -
Min-max | 0-2300 | 0-91 | 0-286|0-2800|0-125]0-224 | - - - -

trongyle faecal egg counts (EPG) and mean monthly litter larval counts

[IL. Mean monthly strongyle faccal egg counts (EPG) and mean monthly litter larval counts

01 | 262, | 273 | 204 | 215 | 196 | 209. |22.10.] 19.11. | 18.12. |
EPG | 555 | 70 | 49 | 43 | 302 | 181 | 1085|1913 | 167.4 | 1329
SD 615 | 33 | 28 | 15 | 529 | 136 | 938 | 2297 | 173.9 | 89.2
| Min-max | 7-189 | 0-10.5 [0-10.5| 0-7 |0-168 |0-45.5 28; S ég; 2;15;’ 4;55’
| LPKG | 260.9 | 385 | 941.9 | 1116 | 1869 | 9444 | - - - -
sD 419 (21669 217.1 | 277.8 |1753.8| - - - -
| Min-max |0 0-91 |0-8856| 0-666 |0-1000|0-4447| — - - -

naturally acquired cyathostomes of horses. The aim of the present study was
to compare the strongyle faecal egg counts and litter larval counts as indica-
tors of the levels of nematode parasites in groups of the horses treated by
different schemes.

Janu:wy applications of ivermectin markedly reduced the EPG of horses.
On farm | the horses were dosed with ivermectin on January 3, 1996, positive
€8¢ count was recorded on April 14, 1996. The low faecal egg counts were
Observed during the remaining experimental period, only a few horses passed
More than 50 EPG. On the farm 2 the mean total EPG of the ivermectin
treated horses (1.3 +2.4 — 46.2 + 63.4) as well as litter larval counts (1 14 £
Sr(;'l - ~'1-i;§.7 + 1043.5) were significantly less than that of the mebendazole
17§led animals (EPG: 4.9 £ 2.8 — 191.3 £ 229.7; LPKG: 38.5 £41.9 - 944 £

3.8) (P < 0.05).
t ﬂln cool climates, most transmission begins in the spring and continues
foughout the warm months of the year, with peak transmission in the sum-
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mer and autumn. By late autumn, a large percentage of newly ingested infee.
tive larvae become hypobiotic, arresting their development in the colopig
mucosa as third-stage larvae (Ogbourne, 1975; Eysker et al,, 1984)
Peaks in faecal egg counts occur in the spring, and again in late Summer/()r‘
early autumn (Herd, 1986), however, these seasonal rises are deriyeq
largely from worms developing from previously ingested larvae rather thap
from newly ingested ones (Herd et al., 1985).

The best strategy for control is to minimize infection rates by erUCing
environmental contamination with eggs and the subsequent accumulation of
infective larvae on pasture or stables. Information on the pre-parasitic deve.
opment and seasonal fluctuations strongyle faecal egg counts in the Czech
Republic was provided by Napravnik et al. (1988) and Langrovj
(1998) which found that the highest number of strongyle eggs was passed ip
the early spring (February, March). Anthelmintic treatment should be there-
fore in January or February, before secretion of the eggs has been reach out
for the highest level and when the larvae are not in hypobiotic state. The
principal goal was the prevention of environmental contamination with nema-
tode eggs and the precise timing of the treatment is reason the long-termed
faecal egg suppression, the low pasture and stable contamination with eggs
and the subsequent accumulation of infective larvae there and consequently
lower nematode burdens of animals.

Lately many authors consider the larvicidal treatment as the keystone of
the optimal worm control program (Abbot, 1998; Paul, 1999; Kaplan,
Little, 2000). All available anthelmintics have excellent efficacy against
adult cyathostomes (if they have not developed resistance), however, most
drugs do not kill the pathogenic mucosal larval stages. Only double dose of
fenbendazole (10 mg/kg) for 5 consecutive days and single dose of mo-
xidectin have label claims for efficacy against mucosal larvae. A double dose
of oxibendazole (20 mg/kg) for 5 consecutive days has also been used Suc
cessfully. Ivermectin has lower efficacy against mucosal larvae in hypobioti€
stage, however, ivermectin was shown to be effective anthelmintic for the
cyathostomes emerging from the gut wall in the late-winter (Drud ge C.t al.
1984). Therefore the parasites can be controlled by strategically timed 1Vel®
mectin treatment in the time, when the cyathostomes are in the preadult (not
egg-laying) stage of development (in the Czech Republic in January af
February).

Lately several studies have been reported in the literature on this m
However, the proposed control programs usually include specific ]arVileiﬂ
treatment (double dose of fenbendazole for 5 consecutive days), intcnSl_"e
standard deworming schedule with (the best) moxidectin in suppressiVe e
tervals during the grazing season (Paul, 1999; Kaplan, Little, 2000

atter:
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- during autumn (Abbot, 1998). This control constitutes a considerable
ZX enditure for the Czech owners and can be hardly accepted for conditions
of the Czech Republic.

The main purpose of this investigation was to obtain information on the
efficacy of the ivermectin admini%tered in January or February. The proposed
optimﬂl worm cgnFrol .program.lor the horses of the Czech Republic is to
administer a larvicidal ivermectin (moxidectin) treatment in January or Feb-
ruary, the other treat at the end of grazing, with an arbitrary anthelmintic.
The aim should be to prevent the disease by combination of the correct
prophylazaiic use of anthelmintics together with the adoption of non-chemical
methods of reducing pasture infectivity such as regular removal of faeces
from pasture. Rotation of pastures also has been recommended as a means of

prcventm:@,

Maintaining that for all horses incurred a marked financial saving in anti-
parasiticidc costs. The added advantages of such system is the reduced se-
lection pressure for the development of chemotherapy resistance. Another
significant finding of the present study was the prevalence of cyathostome L3
and the absence of Strongylus 13. This is in contrast to findings during
1989-1991 in the farm 1 where quantitative nematode recovery studies re-
vealed the presence of Strongylus edentatus in 1.88% of a group of horses
and Strongylus vulgaris and S. equinus in 3.54 and 0.05% of the horses,
respectively (Langrova, 1998). The absence of Strongylus larvae at pre-
sent may be attributed to the regular use of effective antiparasitic products in
the farm.

Few studies exist on the epidemiology or the effect of management
schemes, or control of nematode parasites in horses in the Czech Republic.
The studies are needed on the basic epidemiology of horse helminths and the
Extent of anthelmintic resistance in the Czech Republic, so that guidelines for
the treatment of horses maintained under various management schemes may
be refined. Such information could be useful for effective parasite control in
horses

The proposal treatments based upon the larvicidal treatment in late winter
¢ould lead to all animals being treated less frequently. This technique could
*ave the owners financial cost and reduce the frequency of drug usage.
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Agronomickd fakulta, Praha, Ceské republika):

Dlouhodoby iéinek odéerveni koni ivermektinem v pozdné zimnim obdobi 14
hlistice podceledi Cyathostominae.

Scientia Agric. Bohem., 32, 2001: 245-253.

Uéinek strategického odCerveni koni ivermektinem v zimnim a7 Casné jarnlm
obdobi byl v obdobi 1996-1997 testovan v chovu anglického plnokrevnika a v Ch‘fvu
lanského norika. V kaZzdém chovu byla ivermektinem (0,2 mg.kg"]) odgervena V2
skupina 10 koni — v lednu v chovu anglického plnokrevnika, po¢atkem tnora v cho¥
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spo norika. U téchto koni bylo v mé&si¢nich intervalech sledovano EPG a kon-
en )

jnsk ich podestylek. V chovu anglického plnokrevnika bylo EPG od¢ervenych

-ace jei N o
mml,njslojvé a7 do biezna, v dubnu a v kvétnu byly hodnoty EPG minimalni 0,4)
e ]Lblel\' roku se pram&mé hodnoty EPG pohybovaly od 1,8 do 23,5. V chovu

po

a bylo kromé& koni odCervenych ivermektinem dalgich deset koni od-
3 , mebendazolem. Praimérné EPG stejné jako mnoZstvi infekEnich larev stron-
cer\lfjf“v podestylce bylo u koni od&ervenych ivermektinem vyznamné niz8i nez
gyll(lorﬂ odtervenych mebendazolem (P < 0,05).

2
anského 1

systém prevence strongylidd koni; ivermektin; Cyathostominae
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