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eterinarians routinely

perform fecal examina-

tions for cats and dogs
but not for cattie. Why not? Pro-
viding food animal clients with
up-to-date practical advice that
will help them keep their herds
healthy and improve the effic-
iency of their operations is the
key to a successful food animal
practice. Conducting fecal exam-
inations is a professional value-
added service that provides a
scientific basis for diagnosis
or treatment recommendations
The service separates the veteri-
narian's advice from a layman's
suggestions. The veterinarian
can help protect clients' profits
and minimize their losses from
parasite infections by building a
long-term parasite-control strat-
egy. An accurate and simple fe-
cal examination will help accom-
plish this goal

SERIES
EDITOR

Veterinary parasitologists
have improved fecal examina-
tion technology so that it is now
a valuable tool for the food ani-
mal practitioner. The fecal ex-
amination is useful in predicting
the potential of pasture contam-
ination by the animals. The ex-
amination can also be used to
assess the herds' response to
treatment strategies.

Currently, many beef veteri-
narians use fecal examination
techniques that are outdated or
that were developed for sheep
or small animals. These meth-
ods are impractical in bovine
practice. In the past, fecal exam-
inations in food animal medicine
were conducted only to deter-
mine the level of infection in a
particular animal. These exami-
nations, which followed outdat-
ed techniques. were unreliable.
As a result, many food animal
practitioners still regard the re-
sults obtained from fecal exami-
nation to be variable, controver-
sial. and even inaccurate.’ Many
veterinary colleges still teach
that fecal examinations are fun-
damentally useless and of little
importance to food animal prac-
titioners.

Many techniques of fecal ex-
amination are available to vet-
erinarians. Only three methods
(or modifications of the three
methods) are commonly used:
direct smear, dilution, and flota-
tion.” The direct smear has little
value to the food animal practi-
tioner because the amount of
feces that can be microscopi-
cally examined is small in refa-
tion to the total amount of feces
produced daily by an adult cow.
The chance of consistently find-
ing eggs by this methad is min-
imal. The dilution technique

bovine feces.
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suffers from the same disad- |

vantage as the smear lechnigue
and 18 of little value unless the
animal is passing a large num-

ber of worm eggs. The quanti- |

tative McMasters Method® is
commaonly used; but because
of the previously mentioned
limitations, it is of little use in
detection of subclinical infec-
tion, especially in adult cattle.
Fecal flotation is the most
sensitive method of fecal exam-
ination. It is useful in detecting
subclinical infections, even
when the animals are not pass-
ing a large number of worm
egos. The methods and materi-
als used in the various flotation
techniques vary. Sodium ni-
trate, sodium chloride, sodium

B Examination techniques used for feces of small
animals or sheep are unreliable for examining

B The modified Wisconsin sugar flotation method
of fecal flotation is a professional value-added
service that provides a scientific basis for para-
site diagnosis and deworming recommenda-

B Fecal floration can show whether tecently ac-
quired cattle require additional deworming.

dichromate, magnesium sul-
fate, and sugar are all common-
ly used in flotation solutions.
We have found that Sheather’s
modified Wiscansin sugar flota-

Robert Smith, DVM, MS, Oklahoma State University, Stillwater, Oklahoma
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Protocol: Modified Wisconsin
Sugar Flotation Method

Materials

B Sugar soludion (1 1b [454 g] of table sugar mixed with
12 oz [355 ml] of hot water)

B Dispensing bortle with artached 15-ml or larger dosing
gun

W Teastrainers

B Taper-bottom test tubes (15 ml)

M Two tesi-tube racks

B Standard microscope slides

W 22 X 22-mm coverslips

W Two 5 or 3-0z (150- or 90-ml) paper cups
(two cups/sample)

B Tongue depressors (one per sample)

B Small syringe (to top off test rubes)

Method

1. Measure 3 g of fecal material (about a thimbleful) into

a 3-oz paper cup.

Add 15 0 17 ml of sugar solution to the fecal marter.

3. Stir the solution and fecal marter undil the material has
an even consistency.

4. Pour the mixture through the rea strainer into the 5-0z
cup.

5. Use a tongue depressor to press as much material
through the strainer as possible.

6. Pour the material from the 5-0z cup into the 15-ml

centrifuge tube; centrifuge ar 800 to 100 rpm for 5 to

7 minutes.

Place the test tube in the rack. Top it off with sugar so-

lution undl a meniscus bulges over the top of the rube.

Cover the tbe with the coverslip and set aside for 2 10

!-i
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4 minutes.
8. Lift the coverslip straight up and place it on a micro-

Advantages of the Modified Wisconsin
Sugar Flotation Method

B Requires no specialized equipment and can be
conducted in a small area,

W Can be used to examine a large number of samples in a
short period.

B s sensitive enough to detect low egg counts (e.g., from
adult beef and dairy cattle and from cartle grazing
semiarid range allotments or pastures).

W [s sensitive enough to show the difference in egg
shedding associated with various dewormers.

W s sensitive enough to detect eggs from nonprolific
worm species (e.g., Triohuris [whipworm] and
Nematodirus [threadneck worm]).

B Does not distort worm eggs, thus allowing parasite
identfication through egg morphology.

B Breaks up tapeworm proglottids, thus allowing
tapeworm eggs (Moniezia, Anoplocephala, and Taenia)
to float on the sugar solution.

B s sensitive enough to float coccidia (Emmeria and
Lsospora) and Cryptosporidium.

B Can be used to float lungworm larvae from fresh rectal
fecal samples.

B Does not have to be read immediately—the sugar
solution does not crystallize on the prepared slide;
slides can be stored in a refrigerator for several days and
can be read when it is convenient.

scope slide.

9. Scan the entire coverslip to count the eggs,

tion technique’ (see the proto-
col) is the most sensitive proce-
dure for use in cattle and swine.

Solutions and Methods
Using the wrong technigue
will lead to erroneous informa-
tion, an incorrect diagnosis,
and a flawed recommendation.
This is especially true for cattle
harboring a subclinical level of
naracitae Fuan if the feral py-

amination is negative, the eco-
nomic performance of the herd
can be affected by undetected
parasites. Most commercial
techniques, fecal kits, and flota-
tion solutions that are currently
used were developed for sheep,
which have a low fecal output
and often have a high worm-
egg output. These techniques
are inaccurate when used for
rattle hecancee moet cowe have

a high fecal output, low worm-
agg output, and consequently
low worm-egg counts.

The praper technique must
be used in order to obtain reli-
ahle, accurate results. Todd
found that the modified Wis-
consin sugar flotation tech-
nique yielded positive results
for worm eggs for 90% of a
group of 275 dairy cows; the
sodium nitrate method yielded
positive results for only 19% of
these cows, and McMaster's
technique gave positive results
for only 10%.°

The modified Wisconsin
sugar flotation method is sim-
ple, quick, and inexpensive. It

detects economically important
mactrointectinal and linn para-

sites in domestic and wild ani-
mal species. The technigue has
been modified for field use
fram the eriginal double cen-
trifugal Wisconsin sugar flota-
tion method, in which samples
are first spun down in water
and then the eggs are floated in
sugar solution. The major mod-
ification was to eliminate the
step involving mixing with wa-
ter. Instead, the samples are
mixed directly with the sugar
solution,

The modified Wisconsin
sugar flotation technique has
many advantages (see the box).
It has been used on thousands
of fecal samples around the

world from a multitude of ani-
mal eneriee and hac heen
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Identification of Worm Eggs
Approximate Length
Parasite (1m) Characteristics

Ostertagia (brown stomach worm) 70 Medium-sized, standard strongyle egg; barrel-shaped side-walls; large
number of blastomeres nearly fills egg

Haemonchus (barberpole worm) 85 Larger and rounder than Ostertagia egg; blastomeres more easily seen
than in Ostertagia

Trichostrongylus 85 Ofren shaped like a kidney bean; one side is more rounded than the
other; there is usually a lot of clear space within the egg

Cooperia 75-85 Medium-sized egg with parallel sides and numerous blastomeres that
are hard to distinguish

Nematodirus (threadneck worm) 200 Large eggs looks like an American football with baskerballs inside;
two to eight large blastomeres are surrounded by a fluid-filled cavity

Oesophagostomum (nodular worm) 95 Medium-sized to large egg, about twice the size of the Ostertagia egg;
16 to 32 blastomeres are easier to see than those of Haemonchus

Bunostomum (hookworm) 100 Medium-sized to large egg; four to eight blastomeres; sometimes the
walls are thick and rectangular

Strongylotdes (threadworm) 69 Small egg with a thin shell containing an L1 larva that can be seen
under low power

Trichuris (whipworm) 75 Egg is shaped like an American football and has two protruding polar
caps; the shell is double and thick

Capillaria 50 Smaller egg than Trichuris with nonprotruding polar plugs at each
end of the egg; thick shell

Moniezia (tapeworm) 80 x 80 Quadrangular; somewhat irregular; contains a circular or pear-shaped
apparatus at one end

Dietyocaulus (lungworm) 450 Recral sample of feces needed for positive identification; L1 larva

g found in feces; flactened head and tail end in blunt point
Diara from Thienport I, Rochette EF, Vanpariis OF): Diagnosing by Coprolpeical Ecaminarion. Tirusville, NJ, Janssen Pharmaceutica. 1974,

shown to be one of the most ef-
fective fecal flotation tech-
nigues. It has been shown to
float eggs when other tech-
niques yield negative results.

Sample Collection

Use fresh or refrigerated fe-
cal samples. Heat causes worm
eggs to develop and hatch, and
freezing can destroy worm
eggs. If samples are going to
be in a vehicle for more than
several hours, a cooler with
freezer nacks should be used

Take small, individual samples.
Each sample should be no larg-
er than a teaspoonful (5 ml).
Collect samples in a glove or
plastic bag that can be tied or
sealed shut (e.g., plastic bags
with a zip closure). If plastic
bags are used, invert the bag
over your hand to pull the sam-
ple into the bag.

Label samples carefully with
animal name or number, if pos-
sible. If samples were taken at
random, record the animal
arouns or nasturec from which

the samples were taken. Take a
sufficient number of samples
from each operation 1o provide
an accurate parasite profile of
the operation. At least 8 to 10
samples per 100 cows are
needed. Sample all categories
of animals in a herd (e.g., for a
cow/call operation, take sam-
ples from cows, bulls, year-
lings, replacement heifers, and
calves).

Accurate fecal examinations
allow the veterinary advisor to
nrovide a ecientific annroach to

help producers make decisions
about their deworming strate-
gies. The fecal examination
gives the veterinarian definite in-
formation on the level of worm-
egg shedding as well as on the
general types of parasites pre-
sent in each category of animal
examined. The level of worm-
egg shedding indicates the par-
asite prevalence and determines
the potential for future infection
of the grazing animals. When
combined with knowledge of
the anideminlnav of naetrnin-
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Color Atlas of Worm Eggs

Bunostonuom (hookworm) Capillaria Cooperia

Haemonchus (barberpole worm) Moniezia (tapeworm)

Oesophagostomum (nodular worm) Ostertagia (brown stomach worm)

Strongyloides (threadworm) Trichostrongylus Trichuris (whipworm)

iCram Evekar M Dirtvncanineicin pattlea Comneand Contin Ediie Pract VYot 1B8(8VR71 1404
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Parasite Evaluation Reporting Form

Date Sheet number

Sponsoring Clinic

Clinic phone number Location

Veterinarian

Client Address

Phone Location

Type of livestock

Grazing history

Trearment history

SAMPLE #
IDENTIFICATION

Haemonchus! Triche.

Ustertagia l

( .ﬂrm[:ar'r}.’

Nematodirus

Oesophagostomum

Trichuris

Hookworm

Total Count

Tapeworm

Coccidia

Comments:

TOTAL x 150 = Eggs/Ib of fecal material

- = 01w 10 eggs
{ ++ = 111050 cggs
+++ = 50 or more eggs

Signature




The Compendium April 1997 Food Animal S109

testinal parasitism under local
conditions and knowledge of
the client's management prac-
lices, the fecal examination re-
sults give the veterinarian the
necessary tools to design a par-
asite-control strategy.

Marketing a Fecal-
Examination Service

The veterinarian can play an
important role in advising the
client on a cost-effective para-
site-control strategy. Each
class of livestock within an op-
eration needs a specially de-
signed control program. In
addition to knowing local con-
ditions and weather patterns,
the veterinary practitioner
should be familiar with each
operation—its livestock and its
parasite problems—before
providing a customized pro-
gram, Fecal checks are vital to
this process.

Providing regularly sched-
uled fecal examinations for
each enterprise ties the client
to the clinic for key information
about the operation. It facili-
lates assessment of all aspects
of the client's production-
medicine pfogram—in con-
junction with the deworming
program.

Keeping records on fecal ex-
aminations can be helpful in
monitoring parasite-control
strategies. If, for example, a
particular operation has fecal
examinations conducted on
cattle in the autumn, compar-
ing fecal-examination results
with those from the previous
autumn can help the veterinari-
an evaluate whether deworm-
ing strategies are working.
Checking stool samples of pur-
chased cattle or other incoming
cattle will tell the producer

whether the cattle need to be
Asmnrmard an arrival Tha faral

check can be used to deter-
mine whether the current de-
wormer or deworming strategy
is effective.

Feedlot production-medicing
advisors could save feedlots
thousands of dollars by check-
ing incoming cattle for para-
sites. Over the past few years,
deworming has become an im-
portant part of production-
medicine programs for range
cattle in the United States. Be-
cause of this increased empha-
sis on deworming, most ani-
mals coming into feedyards
have been dewormed numer-
ous times. The animal’s de-
worming history is usually diffi-
cult to find, so an accurate fecal
examination can be valuable for
determining whether additional
deworming is needed. Newly
arrived cattle can be examined
during the first processing peri-
od.

Whether the producer pur-
chases dewormers at the clinic
may not be as important as
the overall service provided
through the fecal check. Some
veterinarians will provide the fe-
cal examination at no charge or
at a reduced rate if the producer
buys deworming supplies at the
clinic. If a producer buys de-
worming supplies elsewhere, a
fee is charged to cover the cost
of the professional advice dis-
pensed.

Parasite Identification
Worm-egg identification
charts are not readily available.
Table | and the Color Atlas of
Worm Eggs can be used as a
general guide to distinguish one
eqgq type from another. |dentify-
ing specific parasite types (e.g.,
tapewarms. Nematodirus, or
Ostertagia) can greatly improve

treatment recommendations
and the deavelnnment nf an

overall treatment strategy.

Recording Forms
Recording the results of fecal
examinations is important.
These reports (see Parasite
Evaluation Reporting Form) can
be used to determine deworm-
ing strategy or to monitor
progress in parasite control.

Other Diagnostic
Techniques

Several techniques for diag-
nosing parasitism now have
simplified procedures that most
veterinarians can conduct in
their own clinics. These are the
modified Baermann test for
lungworms, the modified Wis-
consin sugar flotation for coc-
cidia and Cryptosporidium, a
direct smear for Giardia, and
the FLUKEFINDER™ (Visual Dif-
ference, Moscow, 1D) for detec-
tion of liver fluke eggs.

Summary

The survival of the cattle in-
dustry depends on the survival
of individual producers. In
many cases, the survival of in-
dividual producers depends on
whether these producers can
acquire and assimilate new
technology that will improve
their efficiency. Large animal
veterinarians, because of their
education and their position in
the community, can often play
an important role in this pro-
cess of technology transfer. To
do this, the veterinarian must
continue to stay abreast of new
technology and monitor the
changes in the industry.

Producers must understand
that the control of gastrointesti-
nal and lung parasites is impor-
tant to the efficiency of an oper-
ation. Parasites cause disease,
interfere with feed utilization,
ratard nrowth 0 voanno animals

lower body condition, reduce
breeding efficiency, and dimin-
ish milk production. The live-
stock producer is also affected
by the indirect effects of para-
sites. These involve deworming
labor costs, the cost of the de-
wormer, and the cost of dimin-
ished performance associated
with the stress animals under-
go during handling. Subclinical
parasitism also influences the
general health of the herd by
exacerbating the effects of oth-
er disease organisms they may
harbor.

Strategic deworming pro-
grams should be based on ac-
curate diagnosis and an under-
standing of the epizootiology
of internal parasitism.” The di-
agnostic technology is avail-
able. Veterinarians who are
equipped to use this technolo-
gy to diagnose and monitor
parasite problems can provide
a cost-effective and efficient
parasite-control program for
their food animal clients,
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