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ABSTRACT: Presumptive gangrenous ergotism
in 10 moose (Alces alces) and one roe deer (Capreolus capreolus) is reported. Three of the
moose came from a municipality in southeastern Norway where the disease occurred as a
cluster in 1996. The other moose represented
solitary or sporadic cases diagnosed in four municipalities in northwestern Norway between
1996 and 2004. Affected moose (seven calves,
three yearlings) were found between October
and June, showing distal limb lesions on one to
three limbs. The lesions in the moose found
during October and November presented as
dry gangrene, whereas moose found between
December and June presented with loss of the
distal part of the limbs or open lesions close to
sloughing. Four of the moose also had bilateral
ear lesions affecting the outer third of the pinnae. A retrospective diagnosis of ergotism (June
1981) was made in a 1-yr-old roe deer from
northwestern Norway showing loss of the distal
part of all four limbs.
Key words: Alces alces, Capreolus capreolus,
cervids, Claviceps pupurea, ergotism, gangrene, mycotoxin.

The parasitic fungus Claviceps purpurea
produces ergots (sclerotia) in the seed
heads of grasses and cereals. The ergots
contain a number of alkaloids and amines
that are pharmacologically active. Ingestion may result in several syndromes including gangrene, hyperthermia, and reproductive disturbances (Humphreys,
1988; Radostits et al., 2000). Toxicopathology caused by ergot alkaloids is due to
vasoactive compounds that stimulate
smooth muscles in the arterioles, intestines, and uterus. With chronic intoxication, arterial spasm occurs, with subsequent damage to the capillary endothelium, leading to thrombosis and ischemic
necrosis (gangrene). Gangrenous ergotism
is the classical manifestation of ergot intoxication that has been known to occur in
domestic animals and man in many parts
of the world for centuries. The gangrene

typically affects the distal part of limbs,
ears, and tail. In wildlife, reports of ergotism seem to be restricted to a single case
of gangrenous ergotism in a roe deer (Capreolus capreolus) from England (Green
and Rose, 1995). The present paper reports 10 cases of presumed gangrenous ergotism in free-living moose (Alces alces) in
Norway during the period 1996–2004, as
well as one retrospectively diagnosed case
in a roe deer.
The 10 moose originated from a coastal
municipality in southeastern Norway (Holmestrand, 59⬚28’N, 10⬚09’E) and from
four coastal and neighboring municipalities (Halsa, 63⬚04’N, 08⬚15’E; Hemne,
63⬚17’N, 09⬚04’E; Molde, 62⬚40’N,
07⬚04’E; Surnadal, 62⬚47⬘N, 08⬚52⬘E) in
northwestern Norway (Table 1). Two of
the moose were found dead, whereas the
remainder were destroyed on humane
grounds because of their severe locomotory disturbances. Three moose were
found during hunting in October, and seven between November and June. The
three cases from Holmestrand appeared as
a cluster in October/November 1996. Two
additional cases (not included) with similar
lesions were reported killed in Holmestrand later in the same year (Moen, pers.
comm.). The remaining seven moose occurred either as solitary cases during a single year (Halsa, Molde, Surnadal) or as
sporadic cases over several years (Hemne).
In Hemne, undocumented cases back to
the 1980s have been reported (Lian, pers.
comm.).
Materials submitted for pathologic examination from eight of the moose included the distal half of the limbs, and in four
of these cases the ears as well. The remaining two moose were included in the
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TABLE 1.

No.

1
2
3
4
5
6
7
8
9
10
11
a
b
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Cases of gangrenous ergotism in free-living moose and roe deer in Norway.

Municipality

Halsa
Hemne
Hemne
Hemne
Hemne
Holmestrand
Holmestrand
Holmestrand
Molde
Surnadal
Tingvoll

Found dead
or killed

Date

Species (Sexa)

Ageb

Killed
Killed
Dead
Dead
Killed
Killed
Killed
Killed
Killed
Killed
Killed

Dec 03
Jan 96
Nov 03
Jan 04
Mar 04
Oct 96
Oct 96
Nov 96
Jun 02
Oct 00
Jun 81

Moose
Moose (f)
Moose
Moose
Moose (f)
Moose (f)
Moose
Moose
Moose (f)
Moose (m)
Roe deer (m)

Calf
Yearling
Calf
Calf
Calf
Yearling
Calf
Calf
Calf
Yearling
Calf

Affected
forelimbs

—
1
—
1
1
1
—
—
1
—
2

Affected
hindlimbs

2
–
2
–
1
2
2
1
2
2
2

Affected
ear tips

2
2
—
—
2
—
2
—
—
—
—

Sex: f ⫽ female; m ⫽ male.
Age: ⱕ1 y ⫽ calf; ⬎1 y and ⬍ 2 y ⫽ yearling.

study on the basis of good-quality photographs, showing multiple, typical lesions.
Materials were either submitted directly
from the local wildlife authorities or via
the local veterinarian, with histories giving
information on age, body condition, and
location of lesions. Sex was noted for five
animals only (Table 1).
The roe deer was found in Tingvoll municipality (63⬚05’N, 08⬚03’E) in northwestern Norway in June 1981. In spite of having lost the distal part of all limbs, it could
rise from a lying position and move with
remarkable ease. However, it had trouble
when it became frightened and retreated
into a small bog, sinking deep into the soft
terrain. The animal obviously had been living in a small area for a long time, leaving
many tracks and markedly grazed vegetation as well as feces in the immediate vicinity. The roe deer was killed and the carcass stored frozen for 1 yr before being
brought to the laboratory for postmortem
examination.
Pathologic examination of the moose
materials and roe deer carcass was carried
out following standard procedures. From
four of the moose fresh tissue adjacent to
gangrenous tissues or sites of sloughing
was fixed in 10% buffered formalin, embedded in paraffin, sectioned, and stained
with hematoxylin and eosin for histologic
examination. Samples taken from necrotic

tissue of five moose and from two fetlock
joints were plated on calf blood agar plates
for standard bacterial examination. The
plates were incubated aerobically at 37 C
and examined after 24–48 hr.
The 10 moose, seven calves, and three
yearlings were in a poor or emaciated body
condition. All moose had distal limb lesions, affecting one to three of the limbs
(Table 1). Most commonly, the hind limbs
were affected, usually bilaterally. Unilateral forelimb lesions occurred in half of
the cases. The limb lesions extended from
the distal phalanx up to the mid-metacarpus/metatarsus.
Limb lesions in the five moose found
during October and November presented
as dry gangrene (Fig. 1) and occasionally
were infested by fly larvae. Hoofs and the
horn of the accessory digits were frequently loose, but had not been shed. In two of
these moose, one fetlock joint contained
purulent exudate from which ␣-hemolytic
Streptococcus sp. and Staphylococcus aureus were isolated. Bacteriologic examination of gangrenous soft tissues revealed no
growth of bacteria, or the growth of an unidentified mixture of bacteria. In the five
moose found between December and
June, affected portions of the limbs had
either fallen off (Fig. 2), or presented as
open gangrenous lesions close to sloughing. The sites of separation were at the
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FIGURE 1. Moose calf (no. 3) showing bilateral gangrene of the hind limbs extending up to the distal third
of the metatarsus. There is discoloration and loss of hair in the necrotic skin, and separation of the skin
between necrotic and viable areas. Rims of unshed brown calf haircoat are seen distal to the separation zone.

FIGURE 2. Moose calf (no. 1) showing unilateral (left) and bilateral loss of the distal and medial phalanx
of the two hind limbs, as well as both ear tips. The forelimbs are normal. Swelling and exposure of the
medullary cavity of the proximal phalanges are seen in the limb with bilateral lesions.
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FIGURE 3. Sagittal cut through one hind limb (A) and one forelimb (B) of a moose calf (no. 5) showing
gangrenous phalanges with partial sloughing through the proximal interphalangeal joint (A), and through the
physis of the metacarpus (B). An intact physeal line of the metatarsus (arrowhead) and yellow discoloration
of necrotic bone tissue of the proximal phalanx are seen in A. There is loss of the skin on the necrotic digits.
Subcutaneous granulation tissue (long arrow) and exostosis (short arrow) are visible proximal to the sites of
separation.

digital joints (Fig. 3A), or through the physeal lines adjacent to these joints (Fig. 3B).
The exposed limb ends were enlarged because of the presence of subcutaneous
granulation tissue and periosteal exostoses
(Figs. 2, 3). There were variable degrees
of epithelialization from the free edges of
the skin, and signs of erosion and wear
could be seen on the free bone ends (Fig.
2).
Four moose also had bilateral ear lesions, affecting the outer third of the pinna. The lesions in one moose presented as
stiffened and demarcated necrotic ear tips.

In the remainder, the ear tips had fallen
off (Fig. 2). The free edge of the wound
was somewhat swollen, reflecting edema
and an accumulation of inflammatory cells,
and there was a variable degree of epithelialization of the wound surface.
The roe deer was a 1-yr-old buck in a
poor, but not emaciated, body condition.
The animal had lost all limbs distal to the
fetlock (Fig. 4).
The moose and roe deer described here
are believed to represent cases of gangrenous ergotism, and to be the first report
of this condition in moose. This diagnosis
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FIGURE 4. Roe deer (no. 11) showing loss of all digits and the naked metacarpal/metatarsal bone shafts
with disintegrated skin and muscles advancing up to the proximal third (the left metatarsal bone had fractured
during transportation and is not seen on this photograph). Wear, erosion, and discoloration are seen on the
bone ends.

is difficult to confirm, especially in freeliving animals that are not normally seen
until lesions are in an advanced state, long
after the toxic insult has ceased. The differential diagnoses would include conditions such as trauma, accidental ligation of
the appendages, bacterial infections, and
the effects of cold. In nine of the reported
cases, there were multifocal lesions, indicating systemic vasoconstriction that was
not consistent with trauma or ligation.
There also were no indications of a primary bacterial infection. Both roe deer
and especially moose are well adapted to
the cold climate found in northern latitudes, making frostbite an unlikely cause.
However, it should be kept in mind that
low temperatures during late autumn and
winter may have exacerbated the circulatory disturbances and the loss of extremities in these animals. Low environmental
temperatures have been suspected to exacerbate clinical signs of gangrenous ergotism in domestic ruminants (Woods et
al., 1966).

The ergot of Claviceps purpurea develops in the seed heads of grasses and cereals during autumn (Høiland and Nordal,
1983), and their presence as well as the
quantity and spectrum of the alkaloids may
vary considerably depending upon environmental conditions (Yager et al., 1993).
Most of the moose as well as the roe deer
reported here came from coastal municipalities in northwestern Norway with an
oceanic climate and high humidity (Langvatn and Albon, 1986), which is favorable for development of the fungus. There
is no grain production in this region and
the intoxication presumably resulted from
ingestion of ergot-infested wild grasses,
which are a common finding in Norway
(Høiland and Nordal, 1983). Intoxication
during autumn corresponds well with temporal lesion profiles seen in the reported
animals; the lesions being more advanced
in the animals found during winter and
spring compared to autumn. The reason
why affected animals were limited to
calves and yearlings could relate to the in-
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duction of a detoxification mechanism in
adult animals, following moderate exposure during earlier seasons. Such mechanisms seem to play a role in other intoxications in moose, for example in the plant
intoxication caused by bog asphodel (Narthesium ossifragum) (Flåøyen et al., 1999;
Vikøren et al., 1999).
The northwestern part of Norway has
only small populations of moose (Sæther,
1990), but dense populations of red deer
(Cervus elaphus) (Langvatn and Albon,
1986). Red deer seem to be susceptible to
ergot intoxication under farmed conditions
(Munro, 1994). The reason why moose
seem to be more susceptible to intoxication than red deer under natural conditions is presumably related to differences
in grazing pattern. Although being a
browser, the moose is known to eat considerable amounts of wild grasses during
the summer half of the year (Damli and
Roer, 1995; Solli, 1995). The high cutting
level of the moose and their preference for
large-grown grasses, compared to red deer
selecting low vegetation and young grass,
suggests that moose are at greater risk of
ingesting ergot-containing seed heads. The
same explanation can be suggested for the
low frequency of intoxication in domestic
ruminants in Norway, in which records of
gangrenous ergotism are restricted to a
single case in sheep (Løken et al., 1979)
and one small outbreak in cattle (Bratberg,
pers. comm.). Domestic ruminants normally graze, or are fed, cultivated grasses
that are harvested in an early stage of development and before seed heads are
formed.
Whether other manifestations associated with ergotism in domestic ruminants,
including hyperthermia, reproductive disturbances, diarrhea, ulcerations in the digestive tract (Radostits et al., 2000), central nervous system disturbances (Humphreys, 1988), and persistent lameness
(Woods et al., 1966) may occur in wild ruminants remains unanswered. However, it
should be mentioned that since the 1980s,
a syndrome of unknown etiology charac-
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terized by diarrhea, ulcerations of the digestive tract, and central nervous disturbances has been known to occur in the
Scandinavian moose population (Broman
et al., 2002). Moreover, during postmortem examinations in our laboratory, we
have seen a few moose carcasses with areas of dead and parchmentlike skin on the
trunk. This condition resembles a cutaneous manifestation of gangrenous ergotism
that has been described in cattle (Coppock
et al., 1989).
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A. Ormset (Tingvoll), E. Meisingset and E.
Kårvatn (Surnadal), and N. B. Venås (Molde). J. A. Lian is also thanked for providing
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