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Reversion of Theileria sergenti merozoite to schizont
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Introduction

The diseases called theileriosis and babesiosis cause fever
and anemia and lead to huge economic losses through the
world. Over 80 percentage of 1200 million cattle in the
world are at risk of tick infestation and tick-born diseases.
The piroplasms containing mainly Theilera spp. and Ba-
besia spp. are highly pathogenic to cattle, sheep, goats and
sometimes to man. The theileriosis are still the most im-
portant disease in Korea especially in dairy cattle in spite of
the long period of effort of farmers and government to con-
trol this disease.

The parasites located in the blood cells of their vertebrate
hosts are transmitted by the broad spectrum of the ixodid
tick species”. Their life cycles had been incompletely
known because these parasites are very small and mor-
phologically undefinable by light microscopy’. Thus only
asexual reproduction within the salivary glands of ticks and
within the blood cells of vertebrates could be identified. The
clear identification of a typical sporozoan life cycle for piro-
plasms, however, comprising the three typical phases:
schizogony, gametogony and sporogony were carried out
with the laboratory transmission experiments and in vitro
culture’.

The life cycle of T parva causing east coast fever in Afri-
ca have been investigated by many researchers and it has
been recognized as the life cycle of Theileria spp. in general
45

In experiments about Theileria sergenti (T sergenti), the
development of T sergenti in the the gut and salivary gland
of vector tick has been reported®® and Sasaki® reported that
the environmental temperature could affect the sucking a-
bility and the maturation of T sergenti in salivary glands of
ticks. Though the development of T sergenti schizonts in
the lymph node of cattle has been reported recently by Sato
1% most of experiments has been carried out in ticks.

The development of T sergenti, the main causative agent
of piroplasms in cattle, has been investigated mostly about
the morphology at certain stage''™"".

The life cycle of T sergenti is well known as the mero-

zoite in the erythrocyte of cattle is taken by ticks and de-
velops to sporozoite in the salivary gland of ticks and enter
the host when ticks suck the host again. After the parasite
invade the host, it develops schizonts in lymphocytes and
merozoite in erythrocytes. The merozoite ends its life unless
it enter the gut of tick when the tick suck the blood. There
are no reports available on the possibility that the merozoite
of T sergenti in the erythrocyte could invade lymphocyte
and develop to schizont again called reversion.

In this study, we describe the development of the
schizont in the peripheral lymphocyte at interval after T ser-
genti infected bovine-erythrocyte was artificially inoculated
to the splenectomized calf. The result suggest that the mero-
zoite of Theileria spp. could be reverted to the schizont dur-

ing the development.

Materials and Methods

Animal : A Korean native calf aged 3 months was used
in this experiment. No parasites were detected in Giemsa-
stained blood smear and PCR before use. The calf used in
this experiment was splenectomized.

Parasite : Sunghwan stock of T sergenti isolated from
Sunghwan, Korea was used in this experiment. This stock
had been maintained in our institute by passage through
splenctomized calves.

Artificial inoculation of parasite : After 30ml of whole
bood was collected from the calf infected by T sergenti,
Sunghwan stock, erythrocytes were taken by washing and
centrifuged with phosphate buffered saline(PBS, pH 7.4)
three times. To confirm the existence of erythrocytes without
lymphocyte, blood smear was stained by Giemsa's solution
and examined the boold cell under light microscope. 10ml
of pure and fresh erythrocytes were inoculated to splenec-
tomized calves intravenously.

Hematocrit(PCV), Parasitemia(PE), and Leukocyte
Differential Count : Peripheral blood samples were col-
lected from the calf immediately before and at 2~3 days in-
tervals after artificial inoculation of T sergenti -infected
RBC. PCV was measured by conventional methods. Parasi-

temia (PPE: percentage of parasitised erythrocytes) was as-
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sessed by examination of Giemsa-stained blood smears. Leu-
kocyte differential count(percentage) was measured by count-
ing eosinophils, neutrophils, basophils, lymphocytes and
monocytes in total 200 leukocytes.

Isolation and staining of peripheral lymphocytes : For
detecting the schizont in peripheral lymphocyte after ino-
culation, buffy coat of whole blood centrifuged was isolated
and stained. 1mi of ACD solution was mixed with 9ml of
whole blood and centrifuged at 700g for 20 mins. Buffy
coat was isolated and disolved in PBS(pH 7.4). The di-
solved materials was loaded on Histopaque Ficoll(Sigma
Co.) and centrifuged at 700g for 40 mins. After the band
was isolated from the percoll column, 4ml of RBC lysing
buffer(Sigma Co.) was added and agitated for 40 secs fol-
lowing adding 2ml of PBS(pH 7.4) and centrifuging at 700g
for 5 mins. This procedure was repeated again to remove
erythrocytes, After washing the lymphocyte with the cen-
trifugation at 700g for 5 mins twice, the sediment was smear-
ed on the slide and Giemsa-stained for microsopic observation.

The drainage lymph node : To observe any changes in

lymph node during the infection, lymphoid fluid was col-
lected from the prescapular lymph node just before and at 2~
3 days intervals after artificial inoculation from the calf. Col-
lected lymphoid fluid was centrifuged at 700g for 10 mins
and the sediments was smeared on the slide and Giemsa-

stained for microscopic observation.

Results

Hematocrit : It was decreased gradually until 20 days aft-
er artificial inoculation and decreased sharply between 21
days and 26 days. The lowest level of hematocrit was
shown on 36~38 days as 17% after artificial infection. And
the hematocrit level was kept 20~30% and could not come
over the 30% till the end of experiment (Fig 1).

Merozoite in erythrocytes(PE) : Artificial infection was
confirmed as 0.07% of parasitemia(PE: percentage of
parasitised erythrocytes) on 7 days after inoculation. The
highest level of PE was detected as 10.5% on 28 days after

inoculation. After that, PE was continued to be shown as 5~
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Fig 1. Changes of PCV and PE during the artificial infection.
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Fig 2. Leukocytes differential counting during artificial infection.

7% and 7.5% on 70 days.

Leukocytes differential counting : The number of neu-
trophils have been much more than the number of lym-
phocytes from 0 day to 19 days after artificial infection.
From 21 days, The lymphocytes were increased dramatically
otherwise the neutrophils were decreased markedly and this
situation was kept to the end of experiment (Fig 2).

Schizont in lymphocyte : The schizonts of T sergenti
were observed in the peripheral lymphocyte with the period
of 19~23 days and 61~63 days after artificial infection (Fig
3, 4).

Blast-formation in lymph node : Lymphoid cells were
become to be enlarged and to be blast-formed gradually
from 7 days after artificial infection. The Blast-formation
was advanced according to the progress of the infection (Fig
5,6, 7).

Discussion

It is the general understanding that the merozoite of Theil-

eria spp. in the erythrocyte ends its life unless it enter the
gut of ticks when the ticks suck the blood of cattle. Howev-
er, Bamett'® raised the question of whether T parva can be
transmitted by blood inoculation and also whether such ino-
culated piroplams can revert to schizont.

In this study, We have carried out to investigate the de-
velopment of the schizont in the peripheral lymphocyte after
T sergenti infected bovine-erythrocyte was artificially ino-
culated to the splenectomized calf to prove the Bamett's
questions.

In Kores, a lot of dairy cattle were imported from foreign
countries from the late of 1960s. The imported cattle have
no resistance to T sergenti genetically and provoked clinical
symptoms of theileriosis, fever, anemia, weight-loss, some-
times death eventhough the domestic native cattle seldomly
showed clinical sign. This disease has been emerged the big
barrier to the development of the dairy cattle industry.

There have been many reports of experiments about T ser-
genti as diagnostic methods, surveys on the prevalance, fine

structure of the developmental stage and control methods.
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But the recognition of the life cyle of T sergenti is still de-
pend on the life cycle of T parva .

DeMartini and Moulton'” represented that the change in
the drainage lymph nodes attributed to T parva infection are
utmost enlargement of the paracortical zone due to in-
filtration and proliferation of parasitized lymphocyte, often
in mitosis, and there are a lot of lymphoblasts in the sinuses
and medullary cords. In this study, we could abserve many
lymphoblasts in the drainage lymph node from the T ser-
genti -infected splenectomized calf. It shows that this study
agree with the DeMartini and Moulton's results. It is the typ-
ical recognition of blood feature in cattle infected by Theil-
eria spp. that the number of neutrophils were decreased
from the days 23 after infection otherwise the number of
lymphocytes were sharply increased from the days 21 after
infection'®,

Also Sato er al ™ observed that a lot of huge cells con-
taining granules in the cytoplasm in the local drainage
nodes such the parotid and retropharyngeal nodes, livers and
spleens and confirmed that the granules were exo-erythro-

cytic forms of T sergenti because they showed a specific im-

munohistichemical reaction against anti-T sergenti antibody.
But we could not observe any huge cells including granules
in this experiment.

A single schizont of T sergenti grows into two forms. It
appears to be a macroschizont during the phase of nuclear
division and a microschizont with rosette-like appearance
during merozoite formation''. According to this definition,
The schizonts of T sergenti observed in this study were con-
sidered the microschizont becuse they produced merozoite
soon. The schizont of T parva and T annulate are formed in
lymphocyte or monocytes and mature only in lymphoid
cells'.

Schizonts of T sergenti were observed in lymphocyte
between 19~23 days and 61~63 days after inoculation in
this study. Although there is not yet obtained enough evi-
dence of the reversion to the schizont, we consider that the
merozoite of T sergenti in erythrocyte would invade the
lymphocyte and revert to the schizont and produce the mero-
zoite again. It is thought that electron microscopic ob-
servation is need to confirm this new concept about the de-

velopment of T sergenti life cycle in near future.

Legends for figures

Fig 3. T sergenti schizont(arrow) in lymphocyte on 23 days after artificial infection.

Fig 4. T sergenti achizont(arrow) in lymphocyte on 62 days after artificial infection.

Fig 5. Normal lymphoid cells in lymph node.

Fig 6. On 7 days after artificial infection, Lymphoid cells have been enlarged and blastoid(arrow).

Fig 7. Blast-formation of the lymphoid cells on 20 days after artificial infection(arrow).
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