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Histopathologic Observation of the Aborted Fetus from Pregnant Dairy Cows
Naturally Infected with Neospora caninum
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This study examined the histopathologic and electron microscopic findings of aborted fetuses from
pregnant dairy cows naturally infected with Neospora caninum (N. caninum) at four farms in Gongju
city and Yeonki gun of Choongnam province. Systemic subcutaneous edema was observed in the
aborted fetuses. The necropsy revealed considerable serosanguinous fluid in the body cavity of the
aborted fetuses. Light microscopy showed the infiltration of many inflammatory cells consisting of
macrophages, lymphocytes and mononuclear cells, accompanied by congestion, hemorrhage and ne-
crosis of myocardiac cells and hepatocytes in the liver and heart of the aborted fetuses. In the liver,
clusters of tachyzoites were formed in the cytoplasm of hepatocytes and the interstitial tissue. In the
brain, many tissue cysts of various sizes were observed in the nerve cells and their adjacent areas.
Tissue cysts had a round shape and contained a large amount of bradyzoite. In addition, there was
diffuse gliosis accompanied by congestion and hemorrhage and focal necrosis in the brain. Infiltration
of microglial cells were observed at the periphery of the focal necrosis and perivascular area in the
brain. Electron microscopy showed that the tissue cyst wall had a thickness of approximately 1 pm
with an irregular shape. On the interior side, more than 100 bradyzoites with lengths of 2-5 pm and
widths of 1-2 um were observed. The nucleus of in the bradyzoites was located approximately 1-1.5
um anterior to the posterior tip of the zoite. In the cytoplasm between the nucleus and the posterior
tip, there were many amylopectin granules, electron-dense small-sized and electron-thin large-sized
round granules, homogeneously electron-dense rhoptries and micronemes oriented perpendicularly to
the zoite pellicle. To summarize, tissue cysts were identified on electron microscopy from the aborted
fetus from N. caninum seropositive pregnant cow by the ELISA. This led to the confirmed presence

of N. caninum.
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Table 1. S/P ratio in serum of aborted fetuses and seropositive dams at abortion by ELISA

Aborted fetuses S/P ratio Tachyzoite or tissue cyst presenceb
Herd " - A .
age (days) Aborted fetuses  Seropositive dams at abortion Brain Liver

142 <0 9.70 L -
A 185 78.06 100.09 + +

199 ND 116.62 Mummified

203 93.73 95.21 - +
B 214 ND 62.91 Mummified
C 175 <0 122.28 SL +
D 132 ND 130.58 L -

ND: Not done.

% Serosanguinous fluids in the pleural cavity of the aborted fetus.

b, +; Presence, -; Not presence.
‘. Brain consistency, L; Liquid, SL; Semi-liquid.

A S/P ratio; <30 was defined as negative, 30> and <40 false-positive, =40 positive.
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Fig. 1. (A) Marked systemic subcutaneous edema in aborted fetus at 203 days after Al(length of the fetus; C-R: about 70 cm).
(B) A lot of serosanguinous fluid accumulation in the body cavity of aborted fetus at 185 days after Al Al: artificial

insemination.

Fig. 2. (A) Diffuse, many lymphocytes and mononuclear cells infiltrations and N. caninum tachyzoites (arrow) in the liver of aborted
fetus at 175 days after AL H-E. (B) Lymphocytes and mononuclear cells infiltrations and N. caninum tachyzoites (arrows).

Magnification of (A). H-E. Bar: 40 yum.
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Fig. 3. A-G. Tissue cysts and encephalitis due to N. caninum infection in the aborted fetuses (A-F: aborted bovine fetus at 185
days after Al, G: aborted bovine fetus at 203 days after AI). Note the absence of inflammation adjacent to N. caninum
tissue cyst. (A) Intracellular (arrow) and extracellular (arrow heads) tissue cysts. H-E. (B) Large (arrow) and small (arrow
head) tissue cysts. H-E. (C) Tissue cyst. PAS. (D) A thick walled intracellular tissue cyst. Magnification of (A). H-E. (E)
Hyperemia, gliosis and perivascular infiltration of mononuclear cells. H-E. (F) Focal central necrosis with scattering of micro-
glial cells at the periphery. H-E. (G) Hyperemia, a central necrotic focus surrounded by infiltration of microglial cells. H-E.
Bar: 20 pm.

Fig. 4. Myocarditis with necrosis in the heart of aborted bovine fetus at 203 days after Al. (A) Myocarditis with necrosis. H-E.
(B) Macrophage (arrow), lymphocytes (arrow heads) infiltrations with necrosis (x) in the heart. Magnification of (A). H-E.
Bar: 40 pm.
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Fig. 5. A-D. Electron-micrograph of the tissue cyst and bradyzoites. (A) A tissue cyst contains approximately 100 bradyzoites. (B)
The wall of tissue cyst is irregular in shape and in thickness, measuring approximately 1 ym. (C and D) Micronemes oriented
perpendicularly to the zoite pellicle. The nucleus was located subterminally from the posterior tip. The bradyzoites contain
amylopectin granules, electron-thin large-sized (arrows) and electron-dense small-sized granules dense granules (arrow heads)
and uniformly electron-dense rhoptries. Abbriviations: Am, amylopectin; Cw, cyst wall; Mn, microneme; Nu, nucleus; Rh, rhoptry.
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