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Mycobacterium avium SEROTYPE 1 INFECTION IN A
SANDHILL CRANE (Grus canadensis)

CHARLES O. THOEN, ELMER M. HIMES and RICHARD E. BARRETT,
United States Department of Agriculture, Animal and Plant Health Inspection Services,
Veterinary Services, P.O. Box 70, Ames, lowa 50010, USA

Abstract: Tuberculous lesions were observed in the liver of an adult sandhill crane
(Grus canadensis); Mycobacterium avium serotype 1 was isolated. Chickens inocu-
lated intravenously with the culture had granulomas in the liver and spleen at

necropsy 62 days after inoculation.

INTRODUCTION

Tuberculosis has been reported in cer-
tain free-flying birds in the United States
and other countries.'”*'" The importance
of these wild birds in the transmission of
Mycobacterium avium to nonhuman pri-
mates, domestic animals and man has
been discussed;'*** however, no defini-
tive studies have been made to elucidate
the role of birds in the spread of avian
tuberculosis.

This report describes histopathologic
and mycobacteriologic examinations on
tissues of a sandhill crane (Grus cana-
densis) from which M. avium serotype 1
was isolated and the pathogenicity of this
microorganism for chickens.

CASE REPORT

An adult sandhill crane was killed dur-
ing open hunting season in September,
1973, near Palmer, Alaska. Grossly vis-
ible tuberculosis-like lesions measuring
up to 1 cm were observed in the liver.
Liver specimens from the crane were col-
lected in 10% formalin and in saturated
sodium borate solution. Paraffin sections
of formalin-fixed tissue were stained
with hematoxylin and eosin for histo-
pathologic examination.

Microscopically, the granulomas con-
tained caseous necrotic centers encapsu-
lated by a thick wall of fibrous connec-
tive tissue with monocytes and epitheli-

oid cells (Figure 1). A zone of epitheli-
oid cells and vacuolar structures, some
with clear yellow fluid that appeared to
be lipid droplets, was within the fibrous
capsule and approximately the same
thickness as the capsule. Numerous mi-
croscopic granulomas were observed sur-
rounding or adjacent to the larger tuber-
cules.

Mycobacteriologic examination was
made of the liver collected in sodium
borate. The tissue was treated with 2%
NaOH and media were inoculated as
described previously.’ Inoculated cultures
were incubated at 37 C and observed for
growth at weekly intervals for 8 weeks.
Nonchromogenic slowly-growing acid-fast
bacilli were isolated and subsequently
were identified as M. avium serotype

l‘n,xt

Pathogenicity tests were made in each
of four 12-week-old, tuberculin-negative,
white leghorn-cross pullets. The inoculum
was prepared from a 10-day subculture
of the M. avium serotype 1 in Dubos
liquid medium with oleic acid complex.
The cells were harvested by centrifuga-
tion at 1200 x g for 20 min, weighed and
suspended in Butterfield’s buffer (pH
7.2). Four chickens were inoculated in-
travenously; two were each given 0.01
mg (wet wgt) and two others were each
given 0.1 mg of the inoculum. Tubercu-
lin tests were made 60 days after inocu-
lation using 0.05 ml avian OT® intra-

[@ Avian Old Tuberculin, US Department of Agriculture, Ames. Iowa.
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FIGURE 1. Section of liver with tuberculous
granulomas from a sandhill crane. A portion
of fibrous connective tissue capsule with
monocytes and epithelioid cells is shown.
Hematoxylin and eosin 100 X.

dermally in the left wattle; positive re-
sponses (induration) were observed at
48 hr. The chickens were killed 62 days
after inoculation; grossly visible lesions
(1-2 mm in diameter) were observed in
the liver and spleen of each of the four
chickens. Microscopic examination of
sections of liver and spleen stained with
hematoxylin and eosin revealed the pre-
sence of well-defined focal granulomas.
Replicate sections were stained with
auramine-0;* numerous acid-fast bacilli
were seen in the granulomas.

DISCUSSION

Tuberculosis in a sandhill crane pro-
vides some evidence that this migratory
bird may be of epizootiologic importance

Acknowledgment

in the transmission of M. avium serotype
1 infections to chickens, cattle and swine.
In one state, South Dakota, M. avium
serotype 1 was more commonly isolated
from tuberculous swine than was M.
avium serotype 2.° Some flyways of mi-
gratory birds are in the midwestern area
of the country as are the resting grounds
for these birds during their movements
in the spring and fall.

Serologic identification of M. avium
is important in obtaining information on
the epidemiology of avian tuberculosis in
wild birds.® In a study of ducks in a
wild fowl reserve in England, M. avium
serotype 1 was isolated, whereas in chick-
ens and other birds, serotype 2 was more
frequently found.” Further studies are
needed on other migratory birds to de-
termine the prevalence of tuberculosis
in these waterfowl and other species.

The economic importance of M. avium
serotype 1 infections in exotic birds main-
tained in zoos has been emphasized.” No
information is available on the preva-
lence of tuberculosis in migratory birds
in the United States; however, if resting
grounds are contaminated, the disease
may be widespread because the organ-
isms are relatively resistant to environ-
mental conditions.""*

Recently M. avium serotype 3 was iso-
lated from a white-headed tree duck
being imported into the United States
from Africa.”” This serotype has not been
reported for native or migratory wild
birds in the United States; it should be
emphasized that reports on tuberculosis
in free-flying birds have not included
serologic identification on the acid-fast
isolates. The devlopment of a simplified
test using microtiter plates provides a
rapid method for serotyping M. avium
isolates.®® This accurate and inexpensive
procedure may be readily conducted in
most clinical microbiology laboratories.

The authors acknowledge the technical assistance of the Mycobacteriology and General Path-
ology Staffs, Veterinary Services Laboratories, APHIS, U.S. Department of Agriculture,
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