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Introduction

Theileriosis due to Theileria sergenti is considered to be
one of the economically most important tick-borne pro-
tozoan disease of the grazing cattle in Korea'. The disease
is characterized by inappetence, gradual weight loss, mild
hyperthermia and anemia. The infected cattle when stressed

with co-infection with other organisms, shipping show sev-

: Theileria sergenti, congenital transmission, avidin-biotin complex(ABC)

ere signs and sometimes die’. It has generally been es-
tablished that theileriosis is transmitted through the vector
ticks from the infected animals to a susceptible one(ie hor-
izontal transmission). However, some haemotropic parasites
like Plasmodium falciparum in human beings’ and A-
naplasma spp. in cattle’ are known to be transmitted
vertically/congenitally. Recently, we have reported vertical
transmission of Theileria spp. in cattle’, in which we ve-

rified the vertical transmission by detecting the parasite in
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blood smears stained with Giemsa and acridine orange,
which are widely and routinely used as clinical approach for
detecting the piroplasm stage of pathogenic Theileria spp.
as well as other hemoprotozoa in erythrocytes. However, it
is very difficult to distinguish the schizont stage in speci-
mens from infected spleens by Giemsa's stain, because only
a few organisms are present in the node and their ex-
tracellular location further complicates their detection from
the smear preparations used for a routine examination®,

In the recent years, immunohistochemical staining tech-
nique has been evaluated as one of the most sensitive and
potential diagnostic tool to detect specific antigen’, mi-
crooganisms®, hormones’ and tumor cells'’.

This technique has also been used for detecting the
schizont stage of Theileria spp. in the infected lymph
nodes''. In the present study, we have verified the Eangen-
ital infection of T sergenti by a highly sensitive im-
munohisto-chemical technique, avidin-botin complex using
T sergenti antigens with the monoclonal antibody encoding
to the 34KD surface protein of T sergenti . One of the ma-
jor goal of this study is to identify the parasite antigens
which are localized in the fetal tissues and specific for the
infectious form of the parasite, transmitted through the mat-

emnal blood(ie transplacental/congenital transmission).

Materials and Methods

Tissues of aborted fetuses and dams : The spleens
and placentas from the fetuses which were aborted on 5th,
6th and 8th month of gestation were collected from Korean
indigenous cattle naturally infected with T sergenti by direct
microscopic examination of Giemsa stained blood smear.
The placentas and spleens were also collected from the cor-
responding dams.

Paraffin section : The specimens were fixed in 10% neu-
tral buffered formalin for 2 to 5 days. The fixed specimens
were then processed in a tissue processor overnight, em-
bedded in paraffin(avoiding heat over 60°C and sectioned at
Spm thickness). The paraffin sections were placed on mi-
croslides coated with polylysine.

Pretreatment of the sections before immunostaining :

Paraffin sections were deparaffinized and dehydrated by con-
secutive submersions in xylene(three changes, 3 minutes each),
absolute, 95% and 70% ethanol(3 minutes each), and distilled
water(3 minutes) following a routine histological procedures.
Sections were counter stained with hematoxylin and eosin Y
according to Thompson et al > and Tuan et al °,

Avidine Biotin Complex Method(ABC method) : The
tissue sections were digested with 1% trypsin in tris-buff-
ered saling(TBS) for 30 minutes and treated with 3% hy-
drogen peroxide in methanol for 10 minutes at room tem-
perature followed by several washes in TBS. The sections
which were exposed to nonspecific antibody binding was
blocked by 10-minute incubation at room temperature with
10% bovine serum albumin. The sections were incubated
with monoclonal antibody'* for 34KD surface protein of T
sergenti diluted 1: 100 at room temperature for 30 min in a
moist chamber. The sections were then treated with biotin-la-
beled goat antimouse IgG antibody diluted as 1:200 fol-
lowed by avidin-biotin-peroxidase complex kit(Dako Co.)
The sections were treated with the chromogen 3-amino-9-
ethylcarbazole to visualize immunoreactive parasites and

then counterstained with hematoxylin®***

. As negative con-
trols, the spleens and placenta sections were treated with nor-
mal rabbit and mouse sera at similar concentrations instead
of monoclonal antibody and biotin-labeled anti mouse IgG

according to ABC mothod®’.

Results

Routine histological findings : The parasites were not
detectd from tissue sections of spleens and placenta ob-
tained from the aborted fetuses as well as from the cor-
responding dams naturally infected with T sergenti stained
with hematoxylin and eosin.

Immunohistochemical findings : The immunoreaction
in the spleens and placenta were manifested as a totally dis-
tinct reddish colour using monoclonal antibody in the pla-
centa of dams(Fig 1). The infected cells in placental tissues
of the aborted fetuses stained pale red colour around the nu-
cleus of the cell(Fig 2) and noninfected cell was not reddish

colour. The staining reaction was typically of moderate to
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strong in intensity with granular and diffuse cytoplasm in
spleens. The schizonts in the cells were visualized as red
colour by the ABC method using monoclonal antibody
which could easily be distinguished from the uninfected
cells in the spleens sections. The infected lymphocytes
which stained the reddish colour(Fig 3) were clearly seen in
the maternal spleen of the dam naturally infected with T
sergenti and showed a scarcely infected cells with parasites
(Fig 4).

However, it was not possible to see the internal structures
of the schizont in ABC method under 1,250 and 1,000
magnification(Fig 3) in the dam's organ as well as fetus's or-
gan.

The parasites were not detected in ABC stained tissues
sections. Those were treated only with nonimmune serum

and unconjugated antibody(negative control).

Discussion

Bovine theileriosis caused by T sergenti is one of the ma-
jor source of economic losses in grazing cattle in Japan and

Korea™'®

. The disease has been diagnosed routinely on a
clinical basis by direct microscopic examination of Giemsa-
stained blood smear for piroplasm stage of the parasite. The
exoerythrocytic forms of T sergenti can also be de-
monstrated in lymphnode of experimentally infected calves®.
However, it is very difficult to distinguish the schizonts in
specimens from infected lymphnodes by Giemsa's stain, be-
cause of only a few organisms which are present in the
node and their extracellular location further complicates
their detection from the smear preparations used for a rou-
tine examination’. however T sergenti in two countries
might be difference molecularly. The monoclonal antibody
was useful to identify T sergenti in Japan'*'"'™®.

In the present study, schizonts were detected in spleen
and placenta of the aborted fetus as well as in the tissues
(matemal spleen and placenta) of the corresponding dam na-
turally infected with T sergenti by the ABC method using
monoclonal antibody encoded to the 34KD surface protein
of T sergenti . The immunoreactive cells in fetal lymphnode

were manifested as distinct red(Fig 4). The schizonts in the

cells were visualized as red color which could easily be dis-
tinguished from the uninfected cells in the fetus placenta
and lymphnode. The fetal placenta revealed a weak pale red
colour around the nucleus of the cells(Fig 2) and scarcely in-
fected cells with the parasites(Fig 4). The schizonts in the
lymphocytes of the maternal spleen were also clearly seen
(Fig 3). The structural characteristic of the schizonts were
the same as those in Giemsa and acridine orange stained

smears™"!

. This findings suggested that T sergenti could be
transmitted transplacently from the dams naturally infected
with the parasite also confirmed our previous report’ in
which we proved the congenital transmission of T sergenti
by detecting the parasites in Giemsa and acridine orange
stained blood smears. Theileria sergenti is similar to many
other protozoan parasite in having a complex multi-stage
life cycle which involves two hosts. Namely, cattle and a
tick vector possesses genomic diversity comparable to that

> We have demonstrated that the

of Plasmodium spp
34KD surface protein of T sergenti targeted with the spec-
ific monoclonal antibody, facilitates the study of congenital
infection with T sergenti.

It is hypothesized that the aborted fetuses might have
been already infected with T sergenti in utero . Through im-
munohistochemical staining method, we have been able to
demonstrate unequivocally that congenital transmission had
occurred using monoclone antibody for 34KD surface an-

tigen of T sergenti.

Summary

The spleen and placenta from the aborted fetuses as well
as lymphnodes and placenta of the corresponding dams na-
turally infected with T sergenti were used to localize the
parasite antigens by immunohistochemical staining for the
possible congenital transmission of theileriosis. Parasite-spec-
ific antigens were detected immunohistochemically by in-
cubating the sections with specific monoclonal antibody pre-
pared against 34KD surface antigen of T sergenti and visual-
ized via the avidin biotin complex(ABC) method. Specific T
sergenti antigen was detected in the sections of formalin or

acetone-fixed fetal spleens and placenta. Similar antigens
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were also demonstrated in lymphnodes and placentas of the laboratories in the verification/evaluation of congenital in-
corresponding dams. It is concluded that this technique will fection with T sergenti .

eventually play an important role in specialized diagnostic

Legenders for figures

Fig 1. Theileria sergenti schzont stained by ABC method with hematoxylin counterstain was clearly differentiated as red color
in placenta of T seregnti infected dam(X 1,000).

Fig 2. Theileria sergenti schzont stained by only ABC method was clearly differentiated as red color in aborted fetal placenta
from T seregnti infected dam( X 1,000).

Fig 3. Theileria sergenti schzont stained by only ABC method was clearly differentiated as red color in aborted fetal spleen
from T seregnti infected dam(X 1,000).

Fig 4. Theileria sergenti schzont stained by ABC method with hematoxylin counterstain was clearly differentiated as red color

in aborted fetal spleen from T seregnti infected dam(X 1,000).
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