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Abstract : Eosinophilic myositis lesions are characterized by severe eosinophil infiltration along muscles

of affected animals. The exact cause of the lesion remains controversial and the carcass is condemned

once this lesion is seen during meat inspection. A cow slaughtered in Chonbuk province, Korea was

observed to have disseminated pale foci throughout the musculature; meat samples were obtained and

macroscopically investigated. Cut ends of neck and thigh muscle tissues showed variably sized, multi-

focal pale white-grayish nodular lesions. Histopathological examination consistently revealed inflammatory

lesions with adjacent infiltration of eosinophilic granulocytes and focal necrotic calcification. However,

no parasites, including Sarcocystis sp., could be discerned in the affected carcass. This case was diagnosed

as idiopathic eosinophilic myositis in cattle. 
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Introduction

Eosinophilic myositis (EM), a rare idiopathic

inflammatory skeletal and cardiac muscle disease

associated with eosinophilic infiltrates in cattle and

sheep [17], is usually incidentally observed at

slaughter. Despite the lack of specific information

about its exact nature and etiological cause [15, 17],

EM lesions are currently listed as valid grounds for

meat condemnation; the unwholesome and unappealing

look of the meat apparently justify its condemnation.

Some scientists have detected sarcocyst parasites in the

lesions, prompting attribution of eosinophilic infiltrates

to a dead or degenerating parasite [1, 5]. Others have

reported similar lesions caused by trematodes and

Echinococcus parasites [16]. Lesions of EM are

inducible upon experimental infection of cattle with

Trichinella larvae [11, 17], but it seems such infections

are unlikely to be involved in natural cases of EM [17].

Traumatic muscle rupture has also been reported to

lead to eosinophilic infiltration [2]. Sarcocystis cruzi

specific IgG and IgE responses have been previously

associated with EM lesions in cattle, as well [4, 8]. In

the present study, a beef carcass with widespread

localization of spot-like nodules in skeletal muscle was

sampled and observed by light microscopy. This

retrospective case report documents an unusual case of

skeletal muscle necrosis with eosinophilic myopathy

and calcification of obscured etiology. 

Case

A carcass of slaughtered Korean native cattle (Bos

taurus coreanae) in Chonbuk province was condemned

due to disseminated white-grayish necrotic foci visibly

evident along the thigh, abdominal, and neck

musculatures. Samples of the thigh and neck muscles

were retrospectively analyzed for histopathological

diagnosis at the Department of Veterinary Pathology,

College of Veterinary Medicine, Chonbuk National
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University, Jeonju, Korea. Neither detailed data nor

clinical history was available as the lesion was noted

only during meat inspection. 

Grossly, the muscle appeared turgid with numerous

demarcated, whitish, and disseminated nodules visible

along the femoral (Fig. 1A) and neck (Fig. 1B) muscles

sampled; lesions were not observed in cardiac or

esophageal muscle. The size of lesions was variable,

approximately 0.2 to 1 cm in diameter. Portions having

nodular lesions and surrounding tissues were removed

for histological study. Samples were fixed in neutral-

buffered 10% formalin and processed by standard

histological paraffin method, sectioned at 5 µm, stained

with hematoxylin and eosin (H&E), and examined by

light microscopy. 

Histopathologically, the nodular lesions showed

inflammation resembling that of granulomatous tissue,

with large amounts of inflammatory cell infiltration

mainly consisting of eosinophilic granulocytes and

fibrous tissues (Fig. 2A). Infiltrating eosinophilic granulo-

cytes were discerned to intersperse between muscle

fibers (Fig. 2B). Foci of necrosis were remarkably

noted. Dark, calcified materials were observed in the

center of granulomatous lesions (Fig. 2C), and were

Fig. 2. Light micrograph of a typical section through a multiple granulomatous lesions in the bovine muscle affected with

eosinophilic myositis (H&E stain). A. Muscle section showing the diffuse leukocytes infiltration and fibrous tissue formation

(×100). B. Severe infiltration of eosinophilic granulocytes between muscle fibers (×400). C. Dark calcified material (arrow)

seen in the center of eosinophilic granulomatous lesions. Fibroplasia (asterisk) was clearly evident between the muscle

fibers (×20). D. Hypercontraction and degeneration of muscle fibers (arrow) along with infiltration of eosinophils (×100).

Fig. 1. Gross examination of nodular foci in muscle of

slaughtered cattle. A. Portion of thigh muscle shows nodular

whitish foci (arrow) extending through the incised muscle

(biceps femoris, cattle); B. Pale foci of different sizes from

cut portion of neck muscle (brachiocephalicus, cattle).
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clearly surrounded by eosinophils and severe fibroplasia.

Hypercontraction and degeneration of segmental fibers

with fat deposition were prominent in some lesions

(Fig. 2D). Necrotic or hyalinized muscle fibers were

also noted. Although it has been known that parasite

infection is one of the major causes of eosinophilic

infiltration in the musculature, numerous sections of

adjacent muscle fibers revealed no evidence or remnant

of parasites. 

Discussion

Beef, an important meat for human consumption in

Korea, is relatively expensive; meat condemnation due

to myositis may thus cause unwarranted profit losses

to ranchers and meat entrepreneurs. In Korea, cattle are

slaughtered for human consumption between 2-3 years

of age. The incidence of EM meat condemnation has

not yet been established, though the presence of

unusual pale necrotic foci in meat must be a cause for

concern by ranchers, meat retailers and dealers, the

meat inspectors and, most importantly, the consuming

public. EM detection and diagnosis can only be

achieved by careful meat inspection following slaughter,

as there is a distinct lack of tests to diagnose the

condition in living animals. 

EM classically presents as a grayish or greenish

color change, which may alter with time and could be

attributed to bacterial invasion or toxin accumulation.

Under such circumstances, meat condemnation is

justifiable. In the case reported here, the pale foci noted

appear to be calcified whitish streaks, which may have

resulted from myonecrosis, albeit of unknown etiology;

such lesions are often a sequel of dystrophic calcified

changes. The finding of abundant eosinophils is

intriguing. Such infiltrates connote excessive release of

histamine or other similar vasoactive amine products

ordinarily seen in the events of parasitic infiltration,

vaccination reactions and Type I hypersensitivity

reactions [7]. Recently Murata [14] demonstrated over-

expression of IL-5, an inflammatory cytokines that

induces eosinophil accumulation, and eosinophilic major

basic protein in EM muscle, suggesting that such

proteins adhere to the muscle fiber, resulting in muscle

fiber damage. Furthermore, Krahn [12] reported that

mutations in calpain-3, a muscle-specific protein that

belongs to a subset of intracellular nonlysosomal

proteases, occur in patients with idiopathic EM and can

cause EM. There is an on-going controversy as to the

exact etiology of EM. One report confirmed that 58%

of the EM positive cattle showed sarcocysts positive

[17]. However, larvae of Trichinella were not observed

in the EM lesions indicating that trichinosis is not a

main cause of EM in cattle. Despite mounting claims that

EM can be attributed to the presence of degenerating

sarcocyst parasites [6, 10, 13, 18], no evidence of parasitic

presence, remnants or traces thereof was observed in

this sample. Neither detailed data nor clinical history

was available as the lesion was noted only during meat

inspection. A classification system for idiopathic

eosinophilic myositis was previously proposed by Hall

[9], describing three distinct disorders including focal

eosinophilic myositis, eosinophilic polymyositis and

eosinophilic perimyositis. Based on histology of

muscle, it seems that current EM case comes under

eosinophilic polymyositis since most of eosinophils

invaded perimysium and fibre invasion were unusual. 

In the absence of parasitic infestation, a thorough

investigation on factors that may contribute to allergic

states must be undertaken. A variety of causes may

induce differential eosinophilic responses, including

adrenocortical insufficiency, anaphylaxis or recovery

phases of acute inflammatory conditions, all of which

should be considered [3]. In the current sample,

immunological reactions, the intake of drugs, allergic

states or a possibly obscured neoplasia of eosinophilic

granulocytes were hypothesized as the probable cause

of the lesion. EM is often problematic as the lesion

can be noted only during post-mortem after slaughter.

It is suggested that in future encounter of unusual

eosinophilic myositides, bone marrow sample must be

obtained as this may help to rule out myeloid cell

granulocytic eosinophilic neoplasia. Other infiltrating

tumors in serous membranes and bones must likewise

be explored.

Conclusion

The present report shows that idiopathic EM,

resulting in infiltration of eosinophilic granulocytes and

muscle damage, was diagnosed by histopathologic

results in Korean native cattle. However, the etiology

of the current case was not clear, as evidence of

parasitic infection was not observed, and the lesion was

noted during meat inspection, at which point the

clinical history of the animal was unavailable.
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