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Abstract Parasitological, histopathological and immunohistochemical examinations were carried 
out on a slaughtered catlle and pig with many nodules formed in all the striated muscles. The 
nodules were rice-grain sized, yellowish white in color and contained caseous or sand like materials. 
On histological examination, the nodules were regarded as granulomatous lesions characterized by 
circumscribed infiltrates with necrotic center. The central necrotic foci of nodules showed intense 
positive against anti-Sarcocystis cruzi rabbit serum by immunohistochemical examination. From the 
above findings the slaughtered cattle and pig were diagnosed as chronic sarcocystiasis. 

Key words : catlle, diagnosis, pathology, pig, Sarcocystis 
Journal of Animal Protozooses Vol. 28, No. 1: 31-35, 2013 

The pathogenicity of Sarcocystis spp. in livestock 

animals differs due to the developmental stage of the 

parasite. Sarcocystis tachyzoites develop acute in

fection, whereas bradyzoites cause chronic infection13
l. 

The pathogenesis of the acute infection has been 

demonstrated experimentally by inoculation of 

sporocysts in cattle, pigs and sheepl.5
-
7
•
16

•
2
t

22l, and the 

natural acute infections have been also reported2
-4.8-lo.i

4l. 

The pathogenesis of the chronic infection has been 

considered to be the inflammatory reaction that occur 

around dead cysts in the muscle, but the main factors 

responsible for the pathogenesis remain unknown. 

The present study reports the chronic sarcocystiasis 

of slaughtered cattle and pig diagnosed by immunohis

tochemical and routine histopathological examinations. 

Materials and Methods 

Materials : Tissue blocks containing yellowish white 

nodules were obtained from all the striated muscles of 

a cow (-Holstein-Friesian, eight-year-old) and a pig 

(Landrace, three-year-old), slaughtered in the northern 

part of Saitama prefecture. 

Parasitological examimation : A total of 10 muscle 

• 5-18-24 Kamiochiai, Chuoku, Saitama, Saitama 
338-0001, Japan 

blocks, npprox. 2 x 5 x 0.5 cm in size, with many nodules 

were dissected from the heart, diaphragm, tongue and 

masseter of a cow and a pig, and examined for sar

cocysts under a stereomicroscope18l. 

Pathological examination : Muscle blocks were fixed 

in a 10% formalin solution, sectioned and stained with 

hematoxlin and eosin by the routine method. 

Immunohistochemical examination : Part of tissue 

sections were used for immunohistochemistry. Anti

Sarcocystis cruzi rabbit sera were prepared for the im

munohistochemical examination20l. The subsequent 

technical process was carried out following Haritani's 

method11l. S. cruzi antigen was detected with the 

ABC (avidin-biotin peroxidase complex) Elite Kit 

(Vectastain U.S.A.). Briefly, histological sections on 

slide glasses were deparaffinized, passed through a 

descending ethanol series and distilled water, and 

dried in air. After immersed in 50% ethanol for 10 sec 

and in 3% H20 2 methanol for 30 min, sections were 

rinsed in phosphate buffered saline (PBS) for 5 min, 

then treat with 0.1 % pronase in PBS at 37°C for 30 

min. After rinsed in PBS three times for 5 min each, 

sections were coated with normal serum in a moist 

chamber for 20 min. After excess serum was re

moved, the primary antibody was put on the sections, 
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which were allowed to stand for 30 min and then 

rinsed with PBS three times for 5 min each. The 

biotinized secondary antibody was then layered on 

sections for 30 min, and thereafter sections were 

rinsed with PBS as described above. Subsequently, 

ABC solution was put on sections for 30 min and then 

rinsed with PBS. Thereafter. sections were stained 

with diaminobenzidine, and rinsed with running water 

for 5 min and further slightly with distilled water. 

Sections were then stained with hematoxylin and were 

examined for S. cruzi antigen under a light microscope. 

Results 

Macroscopical findings : Both cow and pig had 

numerous yellowish white nodules in all of them the 

striated muscles including the heart, diaphragm, 

tongue and masseter. The nodules were rice-grain 

sized, and contained caseous or sand like material. 

(Fig. 1. 2) No marked pathological changes were seen 

in other organs. 

Parasitological findings : No cysts nor bradyzoites of 

Fig. 1. Cardiac muscle of a cattle with yellowish 

white, rice-grain sized nodules. 

Fig. 2. Cardiac muscle of a pig with yellowish white, 

rice-grain sized nodules. 

Sarcocystis were seen in any of the nodules whereas in 

the normal area of muscle Sarcocystis cysts were often 

found. Cysts in cattle and pig corresponded morpho-

logically to those of S. cruzi and S. miescheriana, re-

spectively. (Fig. 3, 4) 

Histopathological findings : Nodules showed the 

characteristics of granuloma. The central necrotic 

focus of nodules was surrounded by也eepithelioid cell, 

multinuclear giant cells, lymphocytes and eosinophiles, 

and further the connective tissue multiplied around 

the nodules. Neither the extinct cysts nor白ebradyzoites 

were detected in the central necrotic focus of nodules. 

(Fig. 5, 6) 

Immunohistochemical findings : The central necrotic 

focus of nodules showed intense positive against anti-S. 

cruzi rabbit serum as well as S. miescheriana cysts 

and S. cruzi cysts used as control. (Fig. 7-10) 

Discussion 

Sarcocystis infections of the intermediate host such 

as cattle, pigs and sheep can be divided into出eacute 

Fig. 3. Cross section of a thin-walled cyst of Sarcocystis 
cruzi in cardiac muscle of a cattle. HE stain x 200 

Fig. 4. Cross section of a thick-walled cyst of S. 
misecheriana in diaphragm muscle of a pig. 

HE stain ×400 
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Fig. 5. Histopathological findings of a nodule in 
cardiac muscle of a cattle. HE stain ×200 

Fig. 6. Histopathological findings of a nodule in 
cardiac muscle of a pig. HE stain ×100 

Fig. 7. Necrotic focus of a nodule showing intense 
positive responses to anti-S. cruzi rabbit serum 

(cattle）.×200 

and the chronic disease. The pathogenesis of the acute 

infection has been experimentally confirmedl.5 7・12・15・21 24), 

and spontaneous acute Sarcocystis natural infections 

have been also reported2-4ι。旦10.14).

On the other hand, chronic sarcocystosis is reported 

in cattle and pigs as naturally occurring case in 

J apan17・ 19). However, the chronic sarcocystosis is not 

experimentally confirmed. Chronic sarcocystosis of 

cattle and pigs in Japan are diagnosed based on detec-

Fig. 8. Necrotic focus of a nodule showing intense 

positive responses to anti-S. cruzi rabbit serum 
(pig）.×100 

Fig. 9. Intense positive response of a live S. cruzi cyst 

to anti-S. cruzi rabbit serum.×200 

． 、

〆

Fig. 10. Intense positive response of a live S. miescheriana 

cyst to anti・S.cruzi rabbit serum. ×100 

tion of cysts or their residue in the nodules and 

Sarcocystis species is identified17'19l. In the present 

cases, neither the extinct cysts nor the bradyzoites 

were detected in the nodules. The confirmation of 

chronic Sarcocystis infection was obtained by immuno-

histochemical and histopathological approach. 

Boch cysts of S. cruzi and S. miescheriana were found 

to have common antigens because S. miescheriana 

cysts were immunostained with the antibody that had 
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been made from the S. cruzi cysts. Although the 

present study was not able to refer to identification of 

Sarcocystis species, gene analysis would be the most 

effective tool for出ispurpose. 
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要旨

全身の横紋筋に多発結節が認められた牛および豚それぞれl頭について，寄生虫学的，病理組織学的

および、免疫組織化学的検査を行った

結節は帯黄白色で内部がチーズ様あるいは砂粒状を呈し，病理組織学的には肉芽腫であった．

結節中心の壊死部には抗Sarcocystiscruzi家兎血清を用いた免疫組織化学的検査で陽性反応が認めら

れた．

以上のことより，本症例をおrcocystisによる牛および豚の慢性住肉胞子虫症と診断した．
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