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MILTON FRIEND and DANIEL 0. TRAINER

Deparimnent of Veterinary Science,

Ummiversity of Wiscommsi,m, Madison.

Abstract

Aspergillosis was diagnosed as the cause of mortality during an
epizootic in which 32 of 140 captive herring gulls (Larus argemmtatus)

died. The cause of disease was attributed to the individual or cumula-
tive stresses of capture, transportation, confinement, and a nutritional
deficiency allowing subclinical levels of .4spergillus fumnigatus fungi
present in the gulls at the time of capture to produce overt disease.

Introduction

Naturally occurring aspergillosis has

been reported for various species of wild
mammals and birds including free living
gulls.”#{176}’#{176}” The bibliography of avian
mycosis by Chute, O’Meara and Barden’
lists more than 100 reports of aspergil-
losis among birds. The variety of species,

geographical locations, and chronology
of these reports attests to the ubiquitous

Case History

During the period of July 8-13, 1966,
a total of 146 flightless first-year herring
gulls (Larus argentatus) were captured
by University of Wisconsin Department
of Wildlife Ecology personnel for use as
experimental birds in a pesticide study.
These gulls were captured on four
islands, Hat, Jack and the Two Sisters,
located off Door County, Wisconsin, in
Green Bay. One hundred and forty of
the gulls survived transfer to the State
Game Farm at Poynette, Wisconsin and
were distributed in groups of five into
12 x 12 foot covered outdoor pens and
maintained on a diet of alewives (Pomim-

dobus pseudo-harengus).

By July 17, anorexia and lameness
were evident in some of the gulls. The
first death occurred on July 18 and by
July 20 many of the birds appeared sick
and signs of respiratory distress were

nature of the organisms and frequency of
occurrence of the disease. These accounts
generally describe individual isolated
cases or epizootics attributed to a pri-

mary source of infection such as decay-

ing organic matter or moldy feed. This

paper described the development of an
epizootic resulting from a possible car-
rier state.

evident. Mortality occurred almost daily

from July 22 through the first week of
August and then continued sporadically
until August 28, when the 32nd and
final death occurred. Gulls collected
from all four islands were involved in
the die-off (Table I).

Findings

Necropsies were done at the Univer-

sity of Wisconsin Department of Veter-

inary Science on 12 of the gulls that
succumbed in captivity. In seven of these
birds, multiple white to cream colored
small (2-5 mm.) plague-like lesions were
detected along the intestinal tract.
Similar lesions were sparsely scattered
throughout the lungs and on the pen-
cardial sac of some of the gulls. No other
significant gross lesions were observed.
Selected tissues from these birds were
fixed in 10 percent formalin and histo-
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TABLE 1. Mortality anmong captis’e

Imerrimig gulls fronm islamic/s in Greemi Bay,

Wiscommsi,m.

Island
No.

Captured
No.

Died
%

Mortality

Hat 41 10 24.4

Jack 32 3 9.4

Two Sisters 73 19 26.0

logical slides prepared and stained with

Haemotoxylin-Eosin as well as Gnidley’s

stain, the latter being a differential stain
for fungi.” Microscopic examination of
these tissues disclosed mycotic structures
characteristic of aspergilli.’

Ten, live captive gulls were selected
for further study. Half were selected
because they appeared sick, the other

half were chosen as normal birds. Char-
acteristic signs of the disease-suspected

gulls were drooping wings and a general
unthriftiness as evidenced by a ruffled

appearance of the feathers. Two gulls

had nales, one a cheesy exudate about
the tongue and bill, and another had a
similar exudate present about the nares.
Trachial swabs from all 10 gulls were

streaked on Sabouroud’s agar and incu-

bated at room temperature.”

Aspergilbus funmigatus was isolated and

identified from five of the 10 birds cul-

tuned; four of the isolates came from
gulls considered sick and the fifth from a
“normal” pen mate. Species identifica-
tion was based on cultural characteristics
and microscopic examination of colonies.”
These identifications were confirmed by
Dr. K. B. Raper at the Department of
Bacteriology, University of Wisconsin,
Madison.

Two of the gulls from which positive
cultures were obtained were killed and
necropsied. Intestinal plaques were ob-
served in one of these birds similar to
those seen in seven of the original 12
birds which had died and been examined.

In addition, plaques were present in the

air sacs of this bird. No gross lesions
were detected in the other gull, but
histological examination of tissues from
both birds stained with Gnidley’s stain

revealed hyphyl elements characteristic

of aspengilli.

A more detailed histological examina-
tion of representative tissues from dead
gulls was made by Dr. Lars Karstad of
the Department of Avian Pathology and
Wildlife Diseases, University of Guelph,
Ontario. Gulls from which A. fumnigatus

had been isolated had well developed
fungal lesions (nodules of necrosis) in
the air sacs, lungs, and on the serosa of
the intestines. The predominant feature
of these lesions was necrosis, with very
little reaction other than a pouring in of
plasma proteins and granulocytes (Fig-
ures 1 and 2).

Discussion and Conclusions

There are at least two theories con-
cerning the epizootiology of avian asper-
gillosis. (1) The ubiquity of the organism

suggests that birds, including gulls, may

be carriers of the fungi but do not
develop overt disease unless stimulated
by a decreased resistance of the host
elicited by some stress such as an in-
fectious disease, a toxicant, or malnutri-

tion. Threlfall,” a proponent of such a
hypothesis, theorized that the stress of
capture “unmasks” the disease. He also
reported young herring gulls are extremely
susceptible to aspergillosis and difficult

to raise in captivity. (2) Most investigat-
ors believe that clinical aspergillosis is
the result of a primary exposure where
the concentration of spores inhaled ex-
ceeds the resistance threshold of the
host.”

Although the second hypothesis is more

widely accepted, evidence gathered dun-

ing this outbreak suggests that the first

theory was true and that the gulls were
suffering from a low level chronic in-
fection that escaped detection until re-
duced vigor of the host allowed overt
manifestation of disease to develop.

The acquisition of A. funmigatus during
captivity was not likely. The gulls were
held in large outdoor pens with dirt
floors and abundant growing green vege-
tation. No deposits of litter or uneaten
food were present. Frozen alewives was
the entire diet offered the gulls and
uneaten fish were removed daily and

replaced with new fish. No stratum for
the buildup of pathogenic aspengilli was
evident in the pens. All of the pathogenic
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FIGURE 1. Hemmmatoxvhimm amid eosimm-stai,med sectiomm of hummg of a hmerrimig gull. Necrotic

tissue is omi time left, mnore mmormmmal lumig tissues omi time rig/mt.

aspergilli, including A. funmigatus, have

been found in the soil, but they do not
generally constitute a hazard as such in
this habitat but rather provide conidia
as the inoculum for more favorable
substrates such as moldy hay and straw

or organic matter compost.’

If the source of infection was the feed
or within the pens, a larger number of
deaths and a trend towards grouping of
deaths in specific pens might have been

expected. This did not occur. The non-
communicability of aspergillosis” was
illustrated by the failure to obtain posi-

tive cultures from four of five “healthy”
birds caged with sick birds.

Although aspergillosis was considered

the causative agent responsible for the
death of most of these gulls, circumstan-
tial evidence indicates that a combination
of factors may have contributed to the
mortality. It was thought that a thiamine
deficiency due to the exclusive feeding
of alewives developed within a week

after the confinement of the gulls. The
enzyme thiaminase exists in fresh fish

and is capable of destroying thiamine.”

In chickens, thiamine deficiency usually
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FIGURE 2. Gridley-staimmed sectiomm shmowiimg aim area such as tbmat in time squared-off

portiomi of figure 1. Hyphmae of Aspergillus are present imi aim air space amid pemietrat-

immg necrotic tissues. A fruiting head of Aspengillus is also presemmt.
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appears in mature birds approximately
three weeks after being placed on a
thiamine-deficient diet; in young birds
the occurrence is more rapid. Initial signs
are anorexia followed by weight loss,
ruffled feathers, leg weakness and an
unsteady gait. Oral administration of
vitamin B, results in response within a

few hours.” All of these signs were
observed in the gulls.

On August 5, the diet was supplement-
ed with beef and vitamin additives, re-
sulting in immediate recovery of most

of the sick birds. Some deaths continued
to occur for a short period of time and
may have been due to anorexia and the
fact that diet supplements for these birds
would obviously be of no value. Thia-
mine deficiency may have been involved

in the five fatalities where no gross

lesions were seen.

It is concluded that this epizootic re-
sulted from a natural infection of A.

fumnigatus which was being carried in
the gulls and was brought to a clinical
climax by the individual or cumulative
stresses of capture, transportation, con-
finement, and a nutritional deficiency.

Other instances of clinical aspergillosis
which appeared to involve the influence
of other factors have also been observed
in this laboratory. Severe lesions of
aspergillosis appeared in 4 of 37 Cana-
dian geese, Braimta canademmsis, examined
during a mid-winter, laboratory confirm-
ed lead poisoning die-off in the vicinity
of Horicon Marsh during 1966-1967. In
another instance a single Canadian goose
from a semi-wild flock at the Kellogg
Bird Sanctuary was found dead and
when examined had a heavy infestation

of the parasite Syngamimus brantae, in
addition to severe gross lesions of aspen-

gillosis. This mortality also occurred
during mid-winter. Numerous cases of
aspergillosis in captive birds of a variety
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of species have been observed and in of captivity or an apparently unrelated
many of these instances the husbandry injury such as a broken bone appears
practiced eliminates feed and litter as to be the “triggering” factor leading to
the source of infection, while the stress overt disease.
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