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ABSTRACT 

SHKAP, V. , PIPANO, E. , MARCUS, S. & KRIGEL, Y. 1994. Bovine besnoitiosis: transfer of colostral 
antibodies with observations possibly relating to natural transmission of the infection. Onderstepoort 
Journal of Veterinary Research, 61:273-275 

Colostral antibodies to B. besnoiti were detected by immunofluorescence in four calves born to two 
Besnoitia-infected dams, with titres ranging from 1:64 to 1:1024. A specific antibody titre of 1:1024 was 
found in colostrum collected from one of the dams. Two of the newborn calves, when sampled 
immediately after birth, were serologically negative to B. besnoiti, but became positive on the next day. 
In all the calves, antibodies were detectable up to the age of 4 months. Observations concerning passive 
transfer of antibodies from Besnoitia-infected dams to offspring, and transmission of the infection among 
infected and non-infected closely kept cows, are discussed. 

INTRODUCTION 

Bovine besnoitiosis is a protozoan disease that caus
es serious losses to the cattle industry in some areas 
of Africa and Asia (Bigalke 1981). The disease is en
countered mainly in a chronic form with scleroderma, 
seborrhea and alopecia as predominant clinical 
signs, accompanied by poor general condition. The 
causative agent, Besnoitia besnoiti, forms numerous 
cysts in the fascia of the muscles, the subcutis 
(Schulz 1960; Basson, McCully & Bigalke 1970), and 
in various internal organs (Nobel, Neumann, Klopfer 
& Peri 1977; Bargay, Nobel & Peri 1984). The com
plete life cycle of this species- in particular the man-

Received 7 July 1994- Editor 

ner of transmission- is not yet clear (Diesing, Hey
darn, Matuschka, Bauer, Pipano, De Waal & Potgie
ter 1988), though in other members of this group 
(Toxoplasma gondii, Sarcocystis) , intermediate mam
malian vectors are involved (Fayer 1980; Tadros & 
Laarman 1982). Circulating B. besnoiti antibodies 
have been detected in cattle, following natural and 
artificial infection (Frank, Pipano & Rosenberg 1977; 
Goldman & Pipano 1983; Shkap, Ungar-Waron, Pi
pano & Greenblatt 1984). 

The present paper concerns passive transfer of anti
body, by colostrum, to calves born to dams infected 
with B. besnoiti. 

A mixed-breed cow (no. 438) exhibiting symptoms of 
chronic besnoitiosis, was spotted in a field-grazing 
beef herd. The animal suffered from an advanced 
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Bovine besnoitiosis 

TABLE 1 Antibody titres in Besnoitia besnoiti-infected cows and their offspring 

Dams Calves 

Antibody titrea 
No. on day of calving 

No. 

438 > 1024 495 
438 > 1024 581 
438 > 1024 751 

17 256 61 

a Reciprocal antibody titre by indirect fluorescent antibody test 

stage of generalized scleroderma accompanied by 
alopecia on large areas of the body, and numerous 
cysts were seen on the conjunctival sclera of the 
eyes. The cow was transferred to the experimental 
shelter-paddock of the Kimron Veterinary Institute 
and was found to be positive for B. besnoiti anti
bodies at 1:1024 titre, by the indirect immunofluor
escent antibody test (IFA) described by Goldman & 
Pipano (1983). The cow was about 2 months preg
nant at the time. About 3 months after calving (calf 
495), the cow was artificially inseminated and she 
calved again (calf 581) . This was repeated once 
more and a third calf was born (calf 751). After cow 
438 had been slaughtered, numerous typical thick
walled B. besnoiti cysts (Schulz 1960) were observ
ed in histological preparations of skin tissues and 
subcutis. 

Another cow (cow 17) affected by besnoitiosis was 
spotted in a different beef herd and was also found 
to be positive for B. besnoiti antibodies at 1 :1024 
titre. A few months after transfer to the Institute, the 
cow calved (calf 61). All calves born to the two in
fected dams were in excellent condition and devel
oped normally. They were kept with their mothers for 
2- 8 months after birth. By that time the dams had 
improved dramatically under barn conditions and the 
alopecia had disappeared, though numerous cysts 
still remained on the scleral conjunctiva. 

The antibody titres of the dams and their calves are 
shown in Table 1. 

Two of the newborn calves (495 and 61) were found 
to be negative at first sampling right after birth, while 
the other two (581 and 751) showed IFA titres of 1: 
256. It can be assumed that the latter had ingested 
colostrum before the blood was drawn. Colostrum 
collected from dam 438 immediately after she had 
given birth, was tested serologically. The fat in the 
colostrum was removed by centrifugation at 1 500 g 
at 4 oc, and 1 % rennet was added (Cohen & Trainin 
1969). An antibody titre of 1:1024 to B. besnoiti was 
found in the colostrum. All calves showed high titres 
on the second and the third days after birth. In three 
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Antibody titrea on days after birth 

0 

Negative 
256 
256 
Negative 

0 

1 2 

64 64 
256 256 

1024 1024 
512 512 

2 3 4 5 6 7 

Months after birth 

Calf number 

~ 751 --+- 61 -e- 581 ---- 495 

8 

FIG. 1 Fluorescent antibody titres in calves born to B. besnoi
ti-infected dams kept together for 8 months after birth 

calves, 581, 751 and 61 , antibodies were detectable 
until at least 2-4 months after birth (Fig. 1 ). 

In calf 495, the antibody titre gradually dropped from 
1:512 to 1:16 during the 2-4-month period, and then 
rose to 1:1024 during the 7- 8-month period, the long
est length of time tested. The maximum titre was 
recorded at the beginning of August. No cysts on the 
sclera, or other signs of besnoitiosis could be de
tected in this calf. 

In a separate observation, two Friesian cows origi
nating from a besnoitiosis-free dairy farm were kept 
in an enclosure separated from that of a naturally 
infected cow (cow 438) by a row of iron bars. Under 
these circumstances, a limited degree of physical 
contact such as touching, rubbing and licking, was 
possible. The Friesian cows showed no clinical signs 
of besnoitiosis for about a year. During the second 
half of September, cysts were detected on the sclera 
of one of the cows and serologic examination by IFA 
revealed a 1:1024 B. besnoiti titre. 



In a field survey conducted by Goldman & Pipano 
(1983), a considerable proportion of beef cows pos
sessed antibody titres up to 1 :1 024 against B. bes
noiti, despite the fact that only a few of them showed 
clinical signs of besnoitiosis. In the light of the pres
ent observations, it is likely that the dams could have 
transferred antibodies to their offspring. It is unclear, 
however, whether such antibodies can protect the 
calves against natural exposure to B. besnoiti. Ex
perience of over 20 years in Israel teaches that the 
proportion of imported European bulls contracting 
clinical besnoitiosis is considerably greater than that 
in the locally born bulls. It seems likely that most of 
the local animals acquire partial protection by pas
sive immunity, when they are exposed to B. besnoiti 
infection in the field. Antibodies that are transferred 
through colostrum and confer various degrees of pro
tection have been reported in final and intermediary 
ruminant hosts of coccidian parasites (Fayer, An
drews, Ungar & Blagburn 1989; Fiege, Klatte, Koll
mann, Zahner & Burger 1992; Zu, Fang, Fayer & 
Guerrant 1992). 

It has been reported that besnoitiosis-free cattle have 
contracted the disease when kept in close contact 
with infected cattle (Hofmeyer 1945; Bigalke 1968). 
This might be a possible explanation for the rise of 
antibody titre in calf 495, accompanied by an asymp
tomatic infection, and for the spontaneous infection 
in one of two healthy Friesian cows that were kept 
close to the naturally infected cow. These observa
tions, together with the well-known activity of biting 
flies beginning from May to October, reinforce the 
conclusion (Bigalke 1968) that the summer seasonal 
incidence of besnoitiosis is associated with me
chanical transfer of the disease by blood-sucking 
arthropods. 

Bulls, parasitized with numerous cysts, often suffer 
testicular degeneration followed by sterility (Pols 
1960; Bargay eta/. 1984). On the other hand, from 
the very restricted experience reported here, it ap
pears that the fertility of heavily infected cows is not 
affected, despite the fact that cysts may also develop 
in tissues of the uterus (Nobel eta/. 1977). 
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