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Abstract: The ultrastructure pf Besnoitia cysts in reindeer is described. The observations made on Besnoitia 

cysts and merozoites indicate a form distinct enough to be placed in a new species - Besnoitia tarandi. 

Key words: parasitology 

Introduction 
The presence of Besnoitia cysts in reindeer is a 

common finding (Hawden dC Palmer 1922, N i -

kolaevskii 1961, Nordkvist 1966, Choquette et 

al 1967, Skjenneberg 5c Slagsvold 1968, Reh

binder et al. 1981). Little, however, is known 

about the morphology of the parasite in 

reindeer. 

The aim of the present investigation was to 

study the ultrastructure of the Besnoitia cysts 

and the cyst content of merozoites from 

reindeer. 

Material and methods 
Fascias and periost from metatarsal and meta

carpal bones, having palpable cysts, were coll

ected from reindeer in connection with the 

slaughter of the animals the 9th of March 1988 

(Mausjaure, Lappland, Sweden). The speci

mens were cut into pieces of approximately 

1 mm3 and fixed according to Karnowsky at a 

temperature around 4°C for 4-8 hours and at 
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room temperature for 48 hours. 

Before embedding, the material was post-

fixed in 1% Os04solution buffered with 0.1 M 

phosphate buffer. After embedding in Epon, 

1 mm thick sections were cut and stained with 

toluidine blue for light microscopy. 

Ultrathin sections were prepared on an LKB 

ultratome, picked up on formvar coated and un-

coated copper grids, stained with uranyl acetate 

and lead citrate and examined in a Philips elec

tron microscope 420, at 60 kv, at magnifica

tions varying between 1 000 and 60 000. 

Results 
By light microscopy the Besnoitia cysts are 

subspherical and measuring 0,18 - 0,22 x 0,28 

- 0,32 mm. The cyst wall appears to be compo

sed of two layers, a parasitophorous vacuole of 

a hypertrophied multinucleated cell and a 

surrounding homogenous extracellular capsule. 

The parasitophorous vacuole contains thou

sands of banana shaped merozoites. 
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The outer cell membrane of the parasitopho

rous vacuole, in the light microscope, has 

numerous pseudopods appearing almost as 

microvesicles bordering the extracellular cap

sule. The nuclei are large and pale, some 

containing dark nucleoli. The extracellular 

capsule is mostly of a homogenous character 

but has scattered and clustered elongated 

nuclei (Fig 1). 

Ultrastructurally the extracellular cyst wall 

consists of an electron lucid material with 

fibrillar structures and fibrocytes morphologi

cally similar to the keratinocytes of the cornea. 

The plasma membrane of the host cell has 

numerous microvilli or pseudopods protruding 

into the electron lucid material of the extra

cellular cyst wall (Fig 2). 

The plasma membrane of the parasitopho

rous vacuole had numerous protrusions extend

ing into the vacuole. The vacuole contains the 

merozoites and a ground substance which 

shows an obvious condensation along the 

plasmamembrane (Fig 3). 

The nuclei of the multinucleated cell have a 

low electron density pattern with an evenly dis

persed chromatin, while the nucleoli are com-
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Fig. 1. Besnoitia cyst. Note extracellular capsule of a homogenous charcter (EC.) fibrocytes (F) several 

nuclei (N) of the multinucleated cell (MNC) and parasitophorus vacuole (PV) filled with mero

zoites (M). Light microscopy x 800. 
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Fig. 3. The plasma membrane (0) of the multinucleated cell (MNC) forming a parasitophorus vacuole 

(PV) containing merozoites (M). Note numerous protrusions (P) and a condensation of the 

ground substance (GS) at the plasma membrane x 55000. 

pact and markedly electron dense. The cytop¬

lasma contains a considerable amount of mito

chondria and dilated rough endoplasmic 

reticulum (Fig 4). 

Ultrastructurally, merozsites are found in

side a large parasitophorous vacuole of a multi

nucleated cell. 

The spindle shaped merozoites are lying in an 

electronlucid material. They are pointed at 

both ends and measuring 6.5 - 11.0,um x 1.0 -

1.5 /xm (mean 8.7 x 1.2 /um). The merozoites 

have a typical coccidian pellicle. They contain 

in the anterior end a polar ring, the conoid 22 
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microtubules, 1-6 rhoptries and numerous 

elongated micronemes. The nucleus is rela

tively large and usually located at the beginning 

of or in the posterior half of the merozoite. The 

position of the mitochondrion varies from the 

region of the micronemes to the posterior end 

of the merozoite (Figs 5 & 6). 

In the anterior part of the merozoite one or 

two vacuoles 1.0 x 0.5 jum are present . These 

vacuoles have a not very well defined wall and 

some contain a rounded clump of an electron 

dense material (Fig 7). 
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Fig. 4. Multinucleated cell. Note the electron dense nucleous (open arrow N) and the evenly dispersed 

chromatin of the nucleus. Note also numerous mitochondria and dilated rough endoplasmic reti

culum. Pv = parasitophorus vacuole x 9000. 

Discussion 
The ultrastructure of the Besnoitia cysts and 

merozoites from reindeer show great simila-

ritres with B. jellisoni (Sheffield 1968, Senaud 

1969, Scholtyseck etal. 1973, Scholtyseck etal. 

1974) and B. besnoiti (Senaud etal. 1986). Besno-

tia cysts of reindeer are smaller and the merozo

ites are longer and more slender than those of 

B. jellisoni and B. besnoiti (Senaud 1969, Schol

tyseck 1973, Widauer 1983). The number of 

rhoptries in the merozoites of Besnoitia cysts 

from reindeer (1-6 in number) differs from 

those reported in B. jellisoni (3-5 in number, 

Scholtyseck et al. 1973) or B. besnoiti up to 12 

in number, Senaud 1969). B. besnoiti merozoites 

possess two preconoidal rings (Widauer 1983, 

Gobel et al. 1985) while B. jellisoni has no pre

conoidal ring (Scholtyseck et al. 1970) and it is 

also lacking in the merozoits from Besnoitia 

cysts of reindeer. 

Also differing the merozoits found in Besno

itia cysts of reindeer from merozoits of B. jelli

soni and B. besnoiti is the presence of vacuoles 

with a not very well denned wall and containing 

rounded clumps of an electron dense material. 
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Fig. 5. Merozoites. Note polar ring (PR) conoid (C), rhoptries (R) and a relatevely large nucleus x 24000. 

The authors have not found any reports on 

such vacuoles in previous studies. 

The observations presented on Besnoitia 

cysts and merozoits from reindeer indicate a 

form distinct enough to be placed in a new 

species - Besnoitia tarandi. 
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Fig. 6. Merozoites. Note elongated micronemes (MN) , enigmatic bodies (EB), and mitochondrion (MT) 

x 24000. 
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Fig. 7. Vacuole (arrow) without well defined wall 

containing rounded clumps of elctron 

dense material x 90000. 
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