Chapter 22
Avian Influenza

Synonyms

Fowl pest, fowl plague, avian influenza A.

Wild birds, especially waterfowl and shorebirds, have long
been afocus for concern by the poultry industry as a source
for influenza infections in poultry. Human health concerns
have also been raised. For these reasons, this chapter has
been included to provide natural resource managers with
basic information about avian influenza viruses.

Cause

Avian influenza is usually an inapparent or nonclinical
viral infection of wild birds that is caused by a group of
viruses known astypeA influenzas. These viruses are main-
tained inwild birds by fecal-oral routes of transmission. This
virus changesrapidly in nature by mixing of itsgenetic com-
ponents to form slightly different virus subtypes. Avian in-
fluenza is caused by this collection of dlightly different
viruses rather than by asingle virustype. The virus subtypes
are identified and classified on the basis of two broad types
of antigens, hemagglutinan (H) and neuraminidase (N); 15H
and 9 N antigens have been identified among all of theknown
type A influenzas.

Different combinations of the two antigens appear more
freguently in some groups of birdsthan others. In waterfowl,
for example, all 9 of the neuraminidase subtypes and 14 of
the 15 hemaggl utinin subtypes have been found, and H6 and
H3 are the predominant subtypes. In shorebirds and gulls,
10 different hemagglutinin subtypes and 8 neuraminidase
subtypes have been found. Many of the antigenic combina-
tions of subtypes are unique to shorebirds. H9 and H13 are
the predominate subtypes. Moreinfluenzavirusesfrom shore-
birds infect waterfowl than chickens. Hemagglutinin sub-
types H5 and H7 are associated with virulence or the ability
to cause severeillness and mortality in chickens and turkeys.
However, two viruses with the same subtype antigens can
vary in virulence for domestic birds.

Species Affected

Avian influenza viruses have been found in many bird
species, but are most often found in migratory waterfowl,
especially the mallard duck (Fig. 22.1). However, the only
mortality event known in wild birds killed common ternsin
South Africain 1961. Thiswasthefirst influenzavirusfrom
marine birds and it was classified as subtype H5N3. Other
wild birdsyielding influenzavirusesinclude various species
of shorebirds, gulls, quail, pheasants, and ratites (ostrich and
rhea). Experimental infections of domestic birdswith viruses
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Figure 22.1 Relative occurrence of avian influ-
enza virus in various bird groups.
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Figure 22.2 General migratory pathways followed by North American waterfowl. Species shown are typical of these flyways
(Modified from Hawkins and others, 1984).
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from wildlife do not cause mortality. Likewise, virulent
viruses or viruses that cause disease in domestic fowl do not
cause mortality in wild waterfowl.

Distribution

Although influenza tends to be most commonly detected
in birds that use the major waterfowl flyways, these viruses
are found throughout North America and around the world.
The majority of North American waterfowl migration takes
place within four broad geographic areas (Fig 22.2). Many
species other than waterfowl follow these same migratory
pathways from their breeding grounds to the wintering
grounds and return to the breeding grounds. The virus sub-
type that are found in birds in adjacent flyways will differ,
especially if the birds from each flyway do not mix during
migration. In any given year the percentage of waterfowl and
shorebirds carrying influenza viruses will vary by flyway.
Likewise, the percentage of birds carrying virus in an fly-
way will vary in consecutive years. The virus subtype found
in birds that use aflyway are rarely the same in consecutive
years.

Seasonality

Influenza virus has been found in wild birds throughout
the year, but waterfowl are the only group in which these
viruses are found year round (Fig. 22.3). The highest occur-
rence of infection is in the late summer months in juvenile
waterfowl when they assemble for their first southward mi-
gration. The number of infected waterfowl decreasesin the
fall asbirds migratetoward their southern wintering grounds
and is lowest in the spring, when only one bird in 400 is
infected during the return migration to the north. In contrast,
the number of hirdsinfected ishighest in shorebirds (prima-
rily ruddy turnstone) and gulls (herring) during spring (May
and June). Infection in shorebirdsis also high in September
and October. Influenzaviruses have not been found in shore-
bird and gull populations during other months of the year.
Influenza viruses have been found in marine birds such as
murres, Kittiwakes, and puffins while they have been nest-
ing, but the pelagic habits of these species preclude sam-
pling during other periods of the year.

Field Signs

In domestic birds, the signs of disease are not diagnostic
becausethey are highly variable and they depend onthestrain
of virus, bird speciesinvolved, and avariety of other factors
including age and sex. Signs of disease may appear as respi-
ratory, enteric, or reproductive abnormalities. Included are
such nonspecific manifestations as decreased activity, food
consumption, and egg production; ruffled feathers; cough-
ing and sneezing; diarrhea; and even nervous disorders, such
as tremors. Observable signs of illness have not been de-
scribed for wild birds. In domestic chickens and turkeys,
certain virus subtypes like H5N2 and H7N7, respectively,

are usually highly virulent and may cause up to 100 percent
mortality in infected flocks. Another major impact of influ-
enzaviruses in domestic birds is decreased egg production.
Too little is known about the impact of influenza viruses on
the reproductive performance of wild birdsto assesswhether
or not they are affected in the same manner as poultry.

Gross Lesions

Avian influenza virus infection in wild birds is not indi-
cated by gross lesions. Common terns that died in South
Africadid not have gross lesions, but afew birds had micro-
scopic evidence of meningoencephalitis or inflammation of
the membrane that covers the brain. These lesions were not
reproducible during experiments. Mallards experimentally
infected with a virulent influenza virus developed discrete
purple areas of lung firmness and cloudy lung coverings.
However, virulent viruses are rarely found in wild birds, and
these lesions may not appear in natural infections.
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Figure 22.3 Relative seasonal occurrence
of influenza A in birds.
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Infected birds are detected by virus isolation from cloa-
cal swabsin embryonated chicken eggs, and by serological
testing of blood for antibody. The last test indicates that a
bird was exposed to these viruses rather than if it isinfected
or carries the disease. Reference antisera to all of the sub-
type antigen combinations are used to determine the identity
of the virus; however, the virulence of avirus cannot be de-
termined by the antigenic subtype. Virulent and avirulent
strains of the same subtype can circulate in nature. Labora-
tory and animal inoculation tests are required to establish
the virulence of strains based on an index established for
domestic birds.

Control

Avianinfluenzavirusesin wild birds cannot be effectively
controlled because of thelarge number of virus subtypesand
the high frequency of virus genetic mixing resulting in new
virus subtypes. Also, virus has been recovered from water
and fecal materia in areas of high waterfowl use. During
experiments, influenza virus was recovered from infected
waterfowl fecal material for 8 days and from fecal contami-
nated river water for 4 days when both were held at 22 °C.
Poultry manure is aprimary residual source of virus for do-
mestic flocks. The virus has been recovered from poultry
houses more than 100 days after flock depopulation for mar-
kets.

In the domestic bird industry, preventing the entry of the
virus into poultry flocks is the first line of defense. Killed
vaccines are selectively used to combat less virulent forms
of this disease. Antibody present in the blood of recovered
and vaccinated birds preventsvirustransmission. Therefore,
these birds pose little risk to other birds. Flocks are gener-
ally killed when they are infected with highly virulent
Viruses.

In the past, the poultry industry and the wildlife conser-
vation community have been in conflict regarding wildlife
refuge devel opment and other waterbird habitat projects. The
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fear that waterbirds are a source of influenza viruses for in-
fection of poultry has resulted in strong industry opposition
that has negatively impacted some projects. Thisissue should
be considered when land use near wetlands is planned and
when wildlife managers plan for development for wildlife
areas. Open communication during project development and
sound plansthat are devel oped in acollaborative manner may
help industry and conservation groups avoid confrontation
and support each others’ interests.

Human Health Considerations

Although this group of virusesincludes human influenza
viruses, the strains that infect wild birds do not infect hu-
mans. It is believed that waterfowl and shorebirds maintain
separate reservoirs of viral gene poolsfrom which new virus
subtypes emerge. These gene pools spill over into other ani-
mals (mammals) and may eventually cause a new pandemic
(Fig. 22.4).
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