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There are many studies on the feeding me

chanisms of intraerythrocytic parasites (Rud-

zinska and Trager, 1967 ; Rudzinska et al.,

1965; Aikawa et al., 1966; Butter, 1967;

Simpson et al., 1967 ; Molyneux and Bafort,

1970 ; Wayne and Holbrook., 1974; Rudzinska,

1976 ; Schein et al., 1977). However, no study

has been made on excretion mechanism of

them. We observed the excretion-like pheno

menon by the tubule of Theileria sergenti in

erythrocytes of cattle using transmission elec-

tronmicroscope.

The strain of T. sergenti was isolated from

a naturally infected cattle at Shimokita field

in Aomori Prefecture, Japan. This strain

was maintained in splenectomized calves. As

shown in Table 1, two experimental cattle

(P-31, P-32) which were healthy and not infe

cted with T. sergenti. They were inoculated

intravenously with the blood of calves in

fected purely with T. sergenti.

Samples were collected by biopsy from the

bone marrow at given time of intervals after

infection. They were immediately fixed in

a mixture of 2 % glutaraldehyde and 2 %

osmium tetroxide, at pH 7.4 for 2 hours in

an icebath. Thin sections were stained with

uranium acetate and lead citrate and observed

with a HITACHI model HU 125E electron

microscope. The many parasites which had a
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single tubule were observed in erythrocytes

of the bone marrow.

The forms of the tubule of T. sergenti were

divided into four types (Type I to IV). The

tubule of Type I appeared within the body

of parasite (Figs. 1, 2). The tubule of Type

II that extended from the body of parasite at

the periphery of erythrocyte was observed

(Figs. 3, 4).

The tubule of Type III was touching the

erythrocyte membrane (Figs. 5, 6). The tu

bule of Type IV appeared to dissolve the ery

throcyte membrane, and to be contacted with

the plasma (Figs. 7, 8). From the results of

observation, there was diagramed four forms

of the tubule of T. sergenti (Fig. 9).

Wayne and Holbrook (1974) studied the

Table 1 Experimental cattle and infected

blood

No. of cattle

Species of cattle

Age (month)

Body weight

Sex

Days after

infection

Infection rate*

Hb (g/dl)

Ht (%) Infectiou rate5

Species of

Theileria

P-31

Holstein

10

180kg

s

90-120

60-110

4.9-4.2

* 21-10

T. sergenti

P-32

Holstein

8

180kg

20-30

50-100

5.2-4.6

25-22

T. sergenti

* Infection rate of T. sergenti in 1,000 erythro

cytes.
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Fig. 9 Diagrammatic representation of the vari

ous forms in excretion-like phenomenon by the

tubule (t) of Theileria sergenti.

e : erythrocyte t: tubule

feeding mechanisms of Babesia equi and de

scribed the tubular probably functions in the

uptake of nutriens. The present authors

(1979) reported the isolation and characteriza

tion of Theilerial antigen, and the serum

from cattle infected severely with T. sergenti

revealed higher the passive hemagglutination

(PHA) titer. From this report, it may be

consider that the excretion material of T. ser-

36 3

genti had specific antigenicity for PHA reac

tion.

In our study, it is difficult to decide the

function of the tubule of T. sergenti. How

ever, the tubule was often observed in the

multiplication stage of parasite. Therefore,

the parasite probably seems to have excretion-

like phenomenon by the tubule.

References

1) Aikawa, M., Hepler, P. K., Huff, C. G. and

Sprinz, H. (1966) : The feeding mechanism

of avian malarial parasites. J. Cell Biol.,

28, 355-373.

2) Buttner, D. W. (1967) : Die feinstruktur der

Merozoiten von Theileria parva. Z. Tropen-

med. Parasitol., 18, 224-244.

3) Higuchi, S., Kawamura, S. and Yasuda, Y.

(1979) : Studies on the isolation and chara

cterization of Theilerial antigens, particu

larly on the applicability to passive hemag

glutination test. Kitasato Arch. Exp. Med.,

52, 1-14.

4) Molyneux, D. H. and Bafort, J. M. (1970):

The fine structure of Babesia microti in the

natural host, Microtus agrestis. Z. Tropen-

med. Parasitol., 21, 393-401.

5) Rudzinska, M. A. and Trager, W. (1962):

Intracellular phagotrophy in Babesia rodhai-

ni as revealed by electron microscopy. J. Pro-

tozool., 9, 279-288.

6) Rudzinska, M. A., Trager, W. and Bray,

R. S. (1965) : Pinocytotic uptake and the

digestion of hemoglobin in malaria parasite.

J. Protozool., 12, 563-576.

7) Rudzinska, M. A. (1976) : Ultrastructure of

intraerythrocytic Babesia microti with empha

sis on the feeding mechanism. J. Protozool.,

23, 224-233.

8) Schein, E., Mehlhon, H. and Warneck, M.

(1977) : Zur finestruktur der erythrocytaren

stadien von Theileria annulata (Dschunkow-

Figs. 1-8 The ultrastructural morphology of the parasites in erythrocyte in the cattle bone marrow.

Figs. 1, 2 The parasite has a tubule within its body. Two food vacuoles (fv) are observed.

Figs. 3, 4 A tubule (t) is extended from the body of parasite to be the periphery of the erythrocyte.

Nucleus (n) and food vacuole (fv) are observed. Fig. 3 (X 52,000), Fig. 4 (X 36,000)

Fig. 5 Excretory-like material is touching the membrane of the erythrocyte is present. A food vacuole is

observed in parasite. (X60,000)

Fig. 6 A tubule (t) is touching the membrane of the erythrocyte. (X38,000)

Fig. 7 The erythrocyte membrane is dissolved by a tubule (t). (X38,000)

Fig. 8 A tubule (t) opening into plasma from the parasite body is observed. Opening from of a tubule

(t) is slightly expanded. (X 51,000) e: erythrocyte fv : food vacuole t: tubule

(107)



364

sky, Luhs, 1904). Z. Tropenmed. Parasitol., Am. J. Vet. Res., 28, 1693-1697.

28, 349-360. 10) Wayne, M. F. and Holbrook, A. A. (1974) :

9) Simpson, C. F., Kirkham, W. W. andKling, Feeding mechanisms of Babesia equi. J. Pro-

J. M. (1967): Comparative morphologic fe- tozool., 21, 707-709.

atures of Babesia caballi and Babesia equi.

Theileria sergenti

T. sergenti (D'hW^^'rUM&ftte^ P1"5 (Type IV)

tc. A-<g\*, Afrfrtl^ffiBb, ^ftco^teSrt (Type

I ), ftMSSt J: D #t/^^*iL«)alf (Type n),

HfcftL (Typen), $ ^

(108)




