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Summary

In order to evaluate a reliable diagnostic measure for equine Anoplocephala perfoliata infection, current 4 fecal egg
floating detection methods, i.e., McMaster method using saturated sodium chloride solution, and the modified
Wisconsin method using saturated sodium nitrate solution, zinc sulfate solution or sucrose solution were conducted, and
the egg per gram (EPG) was calculated. Of 11 horses that harbored 5 to 1,700 Anoplocephala perfoliata parasites in
ileum-caecum connection at autopsy, cestode eggs were detected in horses with 23 or more tapeworms by the modified
Wisconsin method using sucrose, saturated zinc sulfate or sodium nitrate solution. The McMaster method detected no

eggs even in a horse with 1,700 parasites. A modified Wisconsin method using sucrose solution was useful for the detec-

tion of fecal cestode eggs of Anoplocephala perfoliata.
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Introduction

Infection of horses by endoparasites has traditionally
been a major issue in Thoroughbred production areas in
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Japan®#_ It has been thought that Anoplocephala perfoli-
ata infection is subclinical and causes no severe clinical
conditions. Upon autopsy, however, a large number
of tapeworms are found concentrated at the ileo-cecal
junction and cecum of horses suffering ruptured
cecum® 1520 When associated with volvulus or ruptured
cecum, the infection is thought to result in lethal out-
comes . A. perfoliata infection has also been found in
association with ulceration, diphtheritic membranes and
thickening of the mucosa, submucosa and lamina propria
of the ileocecal junction, and that the severity of the
lesions was related to the number of worms attached .
Moreover, coprological and serological studies revealed a
statistical association between A. perfoliata infection and

spasmodic colic or ileal impaction 7. A. perfoliata infec-
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tion is also incriminated as a significant cause of other
clinical diseases, including ileocecal intussusception,
cecocecal intussusception and cecal perforation . It is,
therefore, important to survey for the prevalence of
equine A. perfoliata infection and implement appropriate
measures to minimize the damage to horse farms. The
detection of fecal A. perfoliata eggs has been performed
traditionally by centrifugal flotation technique, such as the
modified Wisconsin method '?, by dilution-flotation tech-
nique, as done in the McMaster method ¥, and compared
with the detection of tapeworms in the digestive tract at
autopsy "'*~ %% _Underlying reasons for the poor sensitivi-
ty of coprological diagnosis of A. perfoliata infection
include that anoplocephalid tapeworm species lacks open-
ing of uterus, therefore, does not release eggs in cecum
and that most of cestode eggs remain inside the proglot-
tide and cannot be detected in feces s,

In establishing a more reliable A. perfoliata egg detec-
tion method, available coprological methods should be
first compared for their sensitivity for detecting A. perfoli-
ata eggs in feces.

The aim of this study was to compare current methods
of detecting A. perfoliata eggs for their sensitivities using
fecal samples from horses with confirmed A. perfoliata
infection.

Materials and methods

Fecal specimens : Fecal samples were obtained from
A. perfoliata infected horse were used. The number of par-
asites at the ileo-cecal junction was determined at autopsy,
and fecal samples collected from rectum were stored at
4°C in plastic bags until following procedure.

Fecal examination : Fecal examination were done
within 3 days after autopsy. The dung past were minced
and scrambled using hands within the plastic bag before
applying floatation methods.

McMaster method : The McMaster method using sat-
urated sodium chloride solution (specific gravity 1.20)
was carried done usual technique *%. Two gram of feces
was taken into a stainless tea strainer set in a mortar and
added 28 ml of saturated sodium chloride solution. The
feces was ground using a pestle. Fecal juice was stirred
vigorously, take a sample of the mixture with a pipette and
transfer it to one of the chambers of the McMaster slide
(FHK, Fujihira Industry Co. Lted., Tokyo, Japan). Repeat
the procedure and fill the other chamber. Waited 30 sec-

onds then count the total number of eggs under both of
the etched areas on the slide. The eggs per gram
(EPG)was calculated as multiple the total number of eggs
in the 2 chambers by 100.

Modified Wisconsin method : The modified Wisconsin
method #*>* ysing saturated sodium nitrate solufion (spe-
cific gravity 1.4), zinc sulfate solution (specific gravity
1.18) or sucrose solution (specific gravity 1.2) were con-
ducted, and the egg per gram (EPG) was calculated for
morphologically identified cestode eggs. The procedure
of the method is described as follows briefly. Measured
60 ml of tap water with a messilinder. Weigh 10 grams of
feces and place into a tea strainer set in a mortar. Pour
the tap water into the mortar and mix and ground with a
pestle. Take 15 ml of fecal juice into a 15ml test tube.
Make this prosedure again. Centrifuge the tube at 800-
1000rpm for 5 minutes. Put off the supernatant and put 5
6 ml solution for floatation, then mixed by the bivrator.
Add more 6-7 ml suger solution and centrifuge at 1500-200
rpm for 10-15 min. Mess up with suger solution and fill
the tube to just over the top and place a cover slip onto the
meniscus.

Let sit for about 20 minutes, then remove the cover slip
and place on a slide. Place 2 piece of cover slips (18 mm
X 18 mm) onto the slide glass. Examine the entire cover
slips and count the number of A. perfoliata eggs found.
The number of eggs counted is the number per 5 grams
of feces, so divide by 5 to find the EPG.

(Suger Solution : Add 454 gram of table sugar to 355 ml of
very hot water. Stir until dissolved and allow to cool.)

Results

The McMaster method and modified Wisconsin
method using sucrose, saturated zinc sulfate or sodium
nitrate solution were compared for sensitivity of detecting
A. perfoliata eggs in fecal samples from horses with tape-
worms confirmed at autopsy (Table 1). The modified
Wisconsin methods using sucrose, saturated zinc sulfate
or sodium nitrate solution detected A. perfoliata eggs in
fecal samples collected from 6 mares with 23 or more
tapeworms. In marked contrast, the McMaster method
failed to detect eggs in every sample, including one from a
horse infected with 1,700 tapeworms. Neither the modi-
fied Wisconsin method nor the McMaster method detect-
ed A. perfoliata eggs in 4 horses with 18 or less tape-
worms. There was no significant difference in egg detec-
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Table 1. Comparison of various methods for detection of Anoprocephala perfoliata eggs

Detection methods for parasite eggs

Nos. of McMaster Modified Wisconsin
Horse No. tapeworm
Saturated Saturated Saturated
detected . X Sucrose . . .
sodium chloride zinc sulfate sodium nitrate
1 1,700 o 04 0.4 0.4
2 162 0 0.6 0 0
3 160 0 4.2 1.2 0.2
4 156 0 3 3.8 0.4
5 104 0 13.2 9.8 9.2
6 20 NE” 8.2 3.8 2.8
7 18 NE 0 0 0
8 11 NE 0 NE NE
9 9 0 0 0 0
10 9 NE 0 NE NE
11 5 0 0 0 0

a) Number of A.prefoliata eggs per gram of feces (EPG)
b) Not examined

tion efficiency of the three Wisconsin methods.
Numerous fibers of grass and debris of feeds in the
fecal content also floated by the modified Wisconsin
method using saturated zinc sulfate or sodium nitrate
solution comparing with using sucrose. The easiness to
detect eggs under a microscope using sucrose was more
excellent than the method using the other two solutions.

Discussion

Using feces from horses harboring 5 to 1,700 A. perfoli-
ata parasites, we showed that the modified Wisconsin
method was more sensitive than the McMaster method,
and among the 3 variations of the modified Wisconsin
method, the one using sucrose solution was more sensi-
tive than the other 2 variations. Eggs were not detected in
feces of horses with 18 or less parasites, suggesting that
this burden of parasites is the threshold for detecting
fecal A. perfoliata eggs by the present modified Wisconsin
method.

It has been reported that coprological diagnosis of A.
perfoliata infection largely underestimates the prevalence
of the tapeworm infection determined by postmortem
detection of adult tapeworms at necropsy ***-*, The poor
sensitivity of coprological methods owes in large part to
the characteristics of A. perfoliata. Matured A. perfoliata
parasites have no opening of uterus and do not release
eggs into host’ s feces. In addition, cestode eggs often

remain inside the proglottide and are not released unless
proglottides are degraded. The sensitivity of coprological
diagnosis is further reduced when horses harbor fewer
than 100 tapeworms® '>%9_In addition, the sensitivity of
fecal egg detection varies with the technique. Williamson
et al.®™ compared sedimentation method (the McMaster)
and two different flotation methods (modified Wisconsin)
and showed that a simple flotation method (modified
Wisconsin) achieved a better sensitivity than the other
two. In agreement with these previous reports, we found
that the centrifugal flotation technique of the modified
Wisconsin method was more reliable than the McMaster
method, and that the modified Wisconsin method was
ineffective in horses harboring fewer than 23 tapeworms.
Much more these results, sucrose is more harmless,
cheaper and easily-obtainable than the other two reagents,
so the authors recommend the Wisconsin modified proce-
dure using the sucrose solution.

Accoding to the present results, we tried to establish a
reliable diagnostic measure for equine A. perfoliata infec-
tion, we demonstrated the impact of deworming with 12
Thoroughbreds to which bithionol (5-10 mg/kg body
weight) was administered, and feces were examined by
the modified Wisconsin method using sucrose solution.
The fecal egg count was significantly (P<0.01) higher one
day after the administration than that on other pre- and
post-administration days. The diagnostic deworming
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involving bithionol and fecal examination on the day fol-
lowing administration provides a reliable diagnosis for
equine A. perfoliata infection . For deworming, we used
bithionol, an anti-tapeworm drug that has been proven
effective against A. perfoliata®*15 and is currently pro-
vided in an easy-to-use paste form 1%,
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