





























History of coccidiosis control

The marketing success of monensin was due
in part to a fortunate release date in the early
1970s. Knowledgeable poultry producers had
become pessimistic about using chemical con-
trol methods for coccidiosis. Resistance had
been noted for all of the currently available drugs
including Amprol®, Zoalene®, Coyden®, Uni-
stat®, and the quinolines. Various methods of
prolonging their usefulness had been institut-
ed, including use of shuttle and drug-rotation
systems. Monensin controlled these resistant
strains while strains resistant to this anticoccid-
ial were slow to emerge during its use. Enthu-
siastic users stated that they could now forget
about coccidiosis as a poultry problem. After
some 18 years of monensin use, partially resis-
tant strains of both chicken and turkey coccidia
have become more common. These strains may
also show partial cross-resistance to the other
polyether ionophores, lasalocid, salinomycin,
and maduramicin.

SANITATION AND DISINFECTION
AS A CONTROL METHOD

Before methods involving chemoprevention
of coccidiosis were available, textbook litera-
ture contained many suggestions for prevention
using various sanitary measures. With one ex-
ception, these have proved impractical or un-
successful with the modern poultry industry.
This exception relates to the use of wire floors
or cages, which prevent birds from contact with
feces contaminated by oocysts. Advocates of cage
operations often cite coccidiosis control as a
reason for adopting this method of poultry man-
agement. Long ago, poultry producers learned
the hard way that birds that were started in cages
and were still susceptible could not be safely
moved to floor management without risking
coccidiosis outbreaks. They were usually un-
aware that floor-reared birds of the same age
had acquired some subclinical exposure and
developed partial immunity. Numerous out-
breaks in caged birds have been reported
(13,40). Such outbreaks often occur in a single
line of cages where feces had contaminated a
common source of feed or water. For cage man-
agement, continual vigilance is required to see
that fecal disposal systems operate properly.

Since Tyzzer and Johnson first noted the re-
sistant nature of coccidial oocysts, a search for
suitable disinfectants to kill oocysts has been
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continued by a legion of research workers. Over
130 papers are cited by workers originating ir
11 or more countries, including Egypt, France,
Great Britain, Hungary, Italy, Japan, the Neth-
erlands, Poland, the Soviet Union, the United
States, and West Germany.

In experimental coccidiosis laboratories
where inactivation of all oocysts is essential, a
few relatively toxic and sometimes hazardous
disinfectants have been used. Cresylic acid
compounds, ammonia as a gas or liquid (53),
and methyl bromide as a gas (9) have found
limited use. Every laboratory worker can testify
that sterility from oocysts is difficult to maintain.
Many experiments have been nullified by ac-
cidental infection due to incomplete steriliza-
tion (98). Outbreaks have occurred in attempts
to produce specific-pathogen-free or germ-free
chickens.

Attempts to rear oocyst-free flocks in floor pens
under commercial conditions have similarly
been unsuccessful. Coccidiosis outbreaks have
often occurred in new houses in which birds
have never previously been reared. Such out-
breaks have been informally named “the new-
house coccidiosis syndrome.” This syndrome
has occurred due to early absence of oocysts
that usually initiate accidental exposure result-
ing in some immunity. An introduction of
oocysts late in the life of a flock may occur at a
time when moist litter and warm temperatures
permit a rapid buildup of oocyst numbers. This
sudden exposure results in a severe outbreak
in the completely susceptible flock. Such oc-
currences suggest that attempts to provide com-
plete sterility from oocysts may be counter-
productive because they prevent subclinical
coccidiosis to fortify the flock with immunity.
Poultry can be reared oocyst-free in floor pens
with extreme vigilance by providing filtered air,
preventing contamination of feed and water, and
requiring workers to change clothing on enter-
ing pens. Such procedures are generally re-
garded as impractical for commercial enterpris-
es.

Another approach to using disinfection for
coccidiosis protection would be an attempt to
markedly reduce the number viable oocysts in
the pens, thus precluding attacks of clinical coc-
cidiosis. Unfortunately, clean-out and “‘terminal
disinfection” (44) occurs when very few oocysts
are present in the litter. In numerous studies of
broiler houses, it has been shown that numbers
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of oocysts peak at 4-5 weeks of age and very
few oocysts survive by the time the birds are
ready for market (100). Although use of certain
disinfectants in poultry houses is sometimes
recommended as a method of coccidiosis con-
trol, such a recommendation is highly debat-
able.

Conclusions on disinfection as a control
measure. A restudy of Tyzzer's (114) and
Johnson’s (64) suggestions may be useful. Tyz-
zer stated in 1932 that, “‘Attempts to rear chick-
ens in the absence of all coccidial infection are
in general ill-advised, and the gradual building
up of immunity through repeated light infec-
tions appears to furnish more promise.” Simi-
larly, Johnson concluded, as indicated in his
posthumous publication (64) that poultry pro-
ducers using conventional rearing methods
“should not be encouraged to attempt raising
fowls to maturity free of coccidial infections.”

RESISTANCE AND IMMUNITY

Innate resistance. There have been nu-
merous studies indicating that some strains of
birds show partial resistance to coccidiosis, as
reviewed by Jeffers and Shirley (59). This innate
resistance, which is genetically controlled,
needs to be distinguished from naturally ac-
quired immunity induced by oocyst exposure.
Although coccidiosis losses could be at least
partially ameliorated by selective breeding for
coccidiosis resistance (31), breeding organi-
zations have not found such a program profit-
able (42,46).

Naturally acquired immunity. Since the
pioneering work of Johnson and Tyzzer, re-
searchers have recognized the important role
of naturally acquired immunity in protecting
older flocks against coccidiosis losses. As new
anticoccidials were released, various studies
have been made on effects of their use on de-
velopment of flock immunity. Because all drugs
may cause some suppression in oocyst devel-
opment, their use may affect the numbers of
oocysts present and thus severity of a challenge
dose on poultry flocks. However, no drug has
been discovered that will completely suppress
all oocyst production under commercial con-
ditions. Thus, use of drugs occasionally influ-
ences the speed at which flock immunity to cer-
tain species develops. Some programs have
recommended gradual decreases in drug levels
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to assist in development of natural flock im-
munity. Because older non-immune birds re-
main fully susceptible to coccidiosis, the timing
of drug withdrawal may become a critical de-
cision of the poultry producer.

Planned immunization. There have been
many attempts to devise artificial methods to
vaccinate baby chicks in field flocks. Although
birds are readily immunized by feeding a mea-
sured dosage of oocysts under laboratory con-
ditions, controlling dosage with the many
species involved under field conditions pre-
sents a more difficult management problem.

Between 1948 and 1959, about 95% success
was achieved in field flocks on the west coast
by Dickinson et al. (25), who administered
measured doses of five species of oocysts in the
feed, followed by careful timing with sulfaquin-
oxaline treatment 24-36 hours later. Each
species required carefully controlled but dif-
ferent dosages in order to produce flock im-
munity. Although good flock immunity result-
ed, limiting factors preventing widespread
adoption were: the cost of producing enough
oocysts of all species to provide protective im-
munity with a single inoculation and the ne-
cessity for very close supervision on timing for
both inoculation and treatment.

A less-expensive program in terms of oocyst
requirements was initiated by Edgar (29) and
Edgar and King (31). Small, but programmed
numbers of oocysts of several species are fed
via feed or drinking water. These mild infec-
tions seed the litter with a second generation
of oocysts. Daughter generations of oocysts con-
tinue to reinforce immunity by means of trickle
infections. This planned immunization pro-
gram has been extensively used with valuable
breeder stock. Oocysts of eight species com-
mercially prepared under the name of
CocciVac® are administered in water or fed to
birds at about 10 days of age. Litter moisture
must be controlled to permit optimum sporu-
lation of daughter oocysts. Although the large
numbers of oocysts occasionally produced by
second- or third-generation life cycles may pro-
duce mild pathogenesis, treatment with anti-
coccidial drugs is seldom recommended. Fail-
ures to produce good immunity with this
program are largely attributed to insufficient care
of the vaccine or poor litter management.

Edgar (30) has described a similar planned
immunization program for turkeys in United
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States, and Lee (70) has developed a program
for vaccinating turkeys and roaster chickens in
Canada. Although planned immunization pro-
grams for broiler production have often been
successfully demonstrated, they have not been
widely adopted commercially. Protection is
provided more conveniently with less manage-
ment supervision by administering anticoccid-
ials in the feed.

PROMISING RESEARCH ON
VACCINATION AND IMMUNITY

For coccidiosis, as with other vaccination pro-
grams, the producer hopes for a flock delivery
system that does not require handling of indi-
vidual birds. Davis and Harris (21) have de-
scribed a convenient system of administering
measured numbers of oocysts in calcium algi-
nate pellets in feed. Numerous papers describ-
ing this method have been reviewed at the last
two international symposia (86,120). The eco-
nomics of manufacturing and large-scale field
use have yet to be fully demonstrated.

Another experimental method demonstrated
by Bafundo (1) is to administer oocysts of one
or more species to 1-day-old chicks in the hatch-
ery using a Beak-o-Vac® machine or by spraying
a suspension of oocysts over chicks in a closed
container. In the latter case, a larger number of
oocysts is required to assure that some are swal-
lowed during preening.

For many years, attempts have been made to
find or produce attenuated strains of coccidia
for use in vaccination procedures. Jankiewicz
and Scofield (56) used heat treatment of oocysts.
Waxler (117) used x-ray irradiation to produce
attenuated strains. These methods did not pro-
duce genetically reproducible strains. True ge-
netic attenuation has been achieved by two
methods: 1) serial passage of strains in parasit-
ized chick embryos, as described by Long (77);
and 2) selecting for precocious strains, as orig-
inally described by Jeffers (58). The latter meth-
od shows greatest promise for developing a true
vaccine strain.

The mechanism by which a distinctive cel-
lular immunity produces protection after hu-
moral antibodies have disappeared from the
blood stream has been a topic of investigation
for many years. In spite of recent advances in
the field of immunology, many of the basic
mechanisms remain a mystery. Reviews of the
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present knowledge of immunology to coccidi-
osis have been published by Rose (101,102) and
Long (78).

As reviewed by Danforth (20), recent prog-
ress has been made in understanding the basic
nature of coccidiosis and immunity using tech-
niques of genetic engineering. These studies
will enhance the understanding of this disease
complex. Although several pharmaceutical
companies and government agencies have re-
search goals of producing a useful vaccination
program, practical application appears to be
some years away. Popular press releases have
probably generated premature excitement about
practical vaccination procedures involving new
techniques for use in the poultry industry.
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