
Introduction

Listeriosis, caused by a facultative intracellular

microorganism called Listeria monocytogenes, has a

worldwide sporadic distribution especially in temperate

climates (1-4). Listeriosis occurs commonly in ruminants,

but it can affect fowl and humans as well (2). Although

silage and heavy browse consumption have been

proposed as the source of the infection, listeriosis was

reported in ruminants that were not fed silage (3,5). L.
monocytogenes may be transmitted not only venereally in
ruminants, but also by feces of latent carriers or by
fomites (5). The disease has 3 distinct clinical syndromes:
abortion following the infection of the pregnant uterus,
septicemia in fetuses or neonates, and encephalitis in
adult animals (3,6). Among ruminants, encephalitic
listeriosis has been reported more commonly in sheep
than in goats, although it affects all goat breeds (3). 
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Abstract: Sera of 50 goats, 3 horses, 1 dog, and 6 herdsmen were analyzed for the presence of antibodies against Listeria
monocytogenes by the Osebold agglutination assay on a commercial farm in Akyurt, Ankara. Some of the goats exhibited clinical
signs such as apathy, unilateral facial paralysis, incoordination, and abortion.

Of the goat samples, 23 (46%) were seropositive and 10 (20%) were at the level of the suspected titer and 17 (34%) were below
the cut-off titer in this assay. All horses, the dog and 5 herdsmen were seropositive. The analysis of cerebro-spinal fluid, taken from
an agonic goat whose antibody titer was 1/400, revealed a total leukocyte count of 1000 white blood cells per decaliter and total
protein of 228.4 mg/dl. 

The results of this study suggest that listeriosis is prevalent in different animal species and humans, and this infection should be
considered by both veterinarians and public health officials.
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Bir Çiftlikte Listeriosis’in Serolojik Belirlenmesi

Özet: Ankara Akyurt yak›nlar›nda bir ticari iflletmede bulunan 50 keçi, 3 at, 1 köpek ve 6 hayvan bak›c›s›n›n kan örnekleri Listeria
monocytogenes antikorlar›n›n varl›¤› yönünden Osebold methodu ile kontrol edildi. Keçilerden baz›lar› apati, unilateral fasiyal paraliz,
inkoordinasyon ve abort gibi semptomlar gösteriyordu. 

Bu çal›flmada keçi serumlar›ndan 23’ünde (% 46) seropozitivite ve 10 serum (% 20) flüpheli ve 17 serum (% 34) s›n›r de¤erin
alt›nda tespit edildi. Atlar›n tamam›, köpek ve 5 hayvan bak›c›s› seropozitif olarak bulundu. Antikor titresi 1/400 olan agoni halindeki
bir keçiden al›nan serebro-spinal s›v› analizinde total lökosit 1000 WBC/dekalitre ve total protein 228,4 mg/dl belirlendi. 

Bu çal›flmada elde edilen bulgular listeriosis’in farkl› hayvan türleri ve insanlarda bulunabilece¤ini ve bu enfeksiyonun veteriner
hekimler ve halk sa¤l›¤› yetkilileri taraf›ndan birlikte ele al›nmas› gerekti¤i fikrini vermektedir.

Anahtar Sözcükler: Listeriosis, keçi, Osebold metodu

Case Report
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The purpose of this study was to demonstrate the
presence of antibodies to L. monocytogenes on a farm
including goats with clinical signs (i.e. encephalitis,
apathy, unilateral facial paralysis, incoordination, and
abortion) and asymptomatic goats, horses, a dog and
herdsmen.

Case History

The present study was carried out in a commercial
farm, with a total of 50 goats, which included 1- to 6-
year-old goats. Age distribution of the goats was as
follows: 1 year old, n = 14; 2 years old, n = 12; 3 years
old, n = 6; 4 years old, n = 5; 5 years old, n = 7; and 6
years old, n = 6. Of the 50 goats, 23 were showing
clinical signs such as encephalitis, apathy, unilateral facial
paralysis, incoordination and abortion. Three horses, 1
dog, and 6 herdsmen at the same farm were also included
in this study. Respiratory rate and rectal temperature
were recorded shortly after the animals were clinically
examined.

In an attempt to identify possible unapparent carriers
among the animals, rectal and vaginal swab specimens
were collected for bacteriologic examination from 7 goats
known to have aborted. All the swab samples were put
into tubes containing Listeria Enrichment Broth (Leb,
Merck, USA) (7).

Cerebro-spinal fluid from an agonic goat was collected
into an EDTA-treated tube and submitted to the
laboratory immediately. Cheeses produced from
unprocessed milk consumed by herdsmen on the same
farm were cultured to investigate the presence of Listeria
agents (7).

Blood samples were taken from all the goats
exhibiting clinical signs (n = 23) and also from apparently
healthy goats (n = 27), 3 horses, 1 dog and 6 herdsmen.
The obtained sera were stored at -20 °C until analysis. 

An antibody titration test to detect antibodies for L.
monocytogenes was carried out according to the method
described by Osebold et al. (8). The test antigen used in
the present study was prepared in the Laboratories of
Refik Saydam National Hygiene Center, Department of
Communicable Diseases Research, and the assay was
carried out in 3 steps. For the first step, the whole cell
antigens were prepared from Staphylococcus aureus
(ATCC 29213) strains by the Osebold method (8). In the
second step, the antigens were prepared from L.
monocytogenes 1/2a, 1/2b, 4b, 4c and 4d strains and

were combined in the same suspension. In the last step an
agglutination test was performed after the absorption of
sera samples with S. aureus antigen (8).

A 1-1.5 g cube consisting of surface and interior
material was cut from each cheese. The cube was
macerated and blended with peptone water by a
stomacher. In addition, 10-fold serial dilutions for 1 ml of
macerate were performed in peptone water. For each
dilution step, a 0.1-ml sample was surface-inoculated
onto Listeria Selective Agar (LSA, Merck) (7). The cheeses
were stored at +4 °C in the laboratory until required. 

In order to evaluate serum samples for seropositivity,
titers of <1/50, 1/50-1/100, and ≥1/100 were
considered negative, suspected, and positive, respectively.

Results and Discussion

Of the goat sera tested against L. monocytogenes “O”
antibodies, 17 (34%) were seronegative, 10 (20%) were
suspected, and 23 (46%) were seropositive. Titrations of
seropositive samples were 1/100 (20%), 1/200 (24%)
and 1/400 (2%) (Table). Five herdsmen (1/100), all
horses (1/200) and the dog (1/100) were also
seropositive, while 1 herdsman was suspected (1/50)
(Table).

Total leukocyte counts and total protein in CSF sample
were 1000 white blood cells per decaliter (reference
range, 0-7 WBC/dl) and 228.4 mg/dl (reference range,
24-40 mg/dl) (2), respectively. 

No L. monocytogenes was isolated from the rectal and
vaginal swab samples or from on-farm manufactured
cheeses.

Encephalitic listeriosis has been suggested as a cause
of considerable morbidity and mortality. Morbidity and
mortality may reach 10% or more, during winter in
Angora breed goats and other goats that browse heavily
(3,9,10). Young animals have been reported to be more
susceptible to listeriosis (11). 

In a previous study in 5 goats with experimentally
induced listeriosis, severe infections occurred in the
youngest animals (4). Generally, young animals are more
prone to Listeria infection than old animals (11).
Similarly, the present study, based on humoral immune
response, most of the affected goats were younger, as
described previously (11). In the 12 goats, consisting of
2 adults and 10 young animals, titers were determined as
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1/200 for all (Table). The formation of high level of
specific antibodies in the present study might be related
with the age of animals and habitat of food intake.

Cerebrospinal fluid (CSF) analysis has been used as a
tool in the diagnosis of listeriosis although the cell and
protein concentrations in the CSF samples do not
correlate with the symptoms or prognosis (4). Total
leukocyte counts were 1000 white blood cells per
decaliter and total protein was 228.4 mg/dl. This may
help in the diagnosis of listeriosis along with clinical signs
and serology.

During an outbreak of listeriosis, L. monocytogenes
can be isolated from the feces of apparently normal
animals (12). In addition, L. monocytogenes is shed in
feces of symptomatic carriers during the final period of
pregnancy and during the lambing season (2). In a
previous study involving experimentally infected goats,
pre-existing antibodies in serum were found in
association with rapid clearance of L. monocytogenes
from the gastrointestinal tract and the absence of clinical
signs, suggesting resistance against the organism.
Moreover, in the latter study, a similar association was
reported between the constitution of high levels of
specific IgG antibodies and the disappearance of L.
monocytogenes from the feces, suggesting the role of
humoral defense involved in eliminating listeriosis (4). In
the present study, in order to identify possible
unapparent carrier animals, rectal and vaginal swab
specimens were collected for microbiological culture from
7 goats known to have aborted. However, no L.
monocytogenes was isolated from the swab samples. This
may be related to the formation of high levels of specific
antibodies in the goats of the present study that might
contribute to humoral defense involved in the elimination

and disappearance of L. monocytogenes from the feces,
as reported previously (4). 

Results of earlier investigations support the
determination of antibody levels during the infection
period by means of agglutination, complement fixation,
immune precipitation and passive immunohemolysis tests
with killed bacterial antigens, although detection of
antibodies against L. monocytogenes does not prove the
diagnosis of the active status of the infection. A large
percentage of the sera from humans and animals contain
antibodies against L. monocytogenes in the absence of the
infection (13-15). It has been reported that the antigenic
relationship between different serotypes of L.
monocytogenes and some Gram-positive and Gram-
negative bacteria (Staphylococcus aureus, Streptococcus
faecalis, Corynebacterium pyogenes, Bacillus subtillis and
Escherichia coli K8) can cause false-positive results
(3,15,16). In the method described by Osebold et al. (8)
to detect L. monocytogenes ‘O’ antibodies, sera samples
were treated with the whole cell antigens of S. aureus in
order to eliminate antibodies against S. aureus.
Additionally, the chemical and immunological composition
of L. monocytogenes’ surface structures showed that
treatment of the antigen with trypsin increased its
sensitivity and eliminated cross reactions (8).

Cut-off values in agglutination tests have been
controversial. Some previous authors concluded that
titers exceeding 1/100, 1/160, 1/200 and 1/320 should
be considered positive (3,16-18). However, using the
Osebold method, as cross reactions are eliminated and
test sensitivity increased, a cut-off value equal or higher
than 1/100 should be regarded as positive (14-16), as
was the case in this study. 
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Table.  Anti-L. monocytogenes “O” antibody titers.

Titers of serum samples

0 1/50 1/100 1/200 1/400
Seronegative Suspected Seropositive Seropositive Seropositive Total

Goats 17 10 10 12 1 50

Dogs - - 1 - - 1

Horses - - 3 - 3

Herdsmen - 1 5 - - 6



Human listeriosis, as a foodborne infection, has
received attention, and 10 cases reported in the United
Kingdom and Republic of Ireland consisted of a driver,
wholesale butcher, veterinarians and farmers (19). In the
present study, the high seropositivity results against L.
monocytogenes in herdsmen were found in association
with a previously reported study in Ankara, Turkey (20).

In conclusion, higher rates of seropositivity against L.
monocytogenes in goats, horses, a dog and herdsmen on
a commercial farm suggest that L. monocytogenes
infection should be taken into consideration by
veterinarians and public health officers.

Serological Detection of Listeriosis at a Farm

282

References

1. Erdogan H.M., Cetinkaya B., Green L.E., Cripps P.J., Morgan
K.L.: Prevalence, incidence, signs and treatment of clinical
listeriosis in dairy cattle in England. Vet. Rec., 2001; 149: 289-
293.

2. George L.W.: Diseases presenting principally with brain stem and
cranial nerve dysfunction. Listeriosis. In: Large Animal Internal
Medicine. 2nd ed. Smith B.P. (Ed) Mosby-Year Book, INC, Carlisle
Communications Ltd., St Louis, Missouri, 1996; 2: 1001-1004,
1088-1091.

3. Johnson, G.C., Maddox, C.W., Fales, W.H., Wolff, W.A., Randle,
R.F., Ramos, J.A., Schwartz, H., Heise, K.M., Baetz, A.L., Wesley,
I.V., Wagner, D.E.: Epidemiologic evaluation of encephalitic
listeriosis in goats. J. Am. Vet. Med. Assoc., 1996; 208: 1695-
1699. 

4. Miettinen, A., Husu, J., Tuomi, J.: Serum antibody response to
Listeria monocytogenes, Listerial excretion, and clinical
characteristics in experimentally infected goats. J. Clin. Microbiol.,
1990; 28: 340-343.

5. Wiedmann, M., Mobini, S., Cole, J.R., Watson, C.K., Jeffers, G.T.,
Boor, K.J.: Molecular investigation of a listeriosis outbreak in
goats caused by an unusual strain of Listeria monocytogenes. J.
Am. Vet. Med. Assoc., 1999; 215: 369-371.

6. Seimiya, Y., Ohshima, K.I., Itoh, H., Murakami R.K.: Listeric
septicemia with meningitis in a neonatal calf. J. Vet. Med. Sci.,
1992; 54: 1205-1207. 

7. Eilertz, I., Danielsson-Tham, M.L., Hammarberg, K.E., Reeves,
M.W., Rocourt, J., Seeliger, H.P.R., Swaminathan, B., Tham, W.:
Isolation of Listeria monocytogenes from goat cheese associated
with a case of listeriosis in goat. Acta Vet. Scand., 1993; 34: 145-
149.

8. Osebold, J.W., Aalund, O., Crisp, C.E.: Chemical and
immunological composition of surface structures of Listeria
monocytogenes. J. Bacteriol., 1965; 89: 84-88.

9. Dutoit, I.F.: An outbreak of caprine listeriosis in the Western
Cape. J. S. Afr. Vet. Assoc., 1977; 48: 39-40.

10. Olafson P.: Listerella encephalitis (circling disease) of sheep, cattle
and goats. Cornell Vet., 1940; 30: 141-150.

11. Gray, ML, Killinger AH.: Listeria monocytogenes and listeric
infections. Bacteriol. Rev., 1966; 30: 309-382. 

12. Gronstol, H.: Listeriosis in sheep. Listeria monocytogenes
excretion and immunological state in sheep flocks with clinical
listeriosis. Acta Vet. Scand., 1979; 20: 417-428.

13. Aalund, O., Osebold, J.W., Murphy, F.A., Di Capua, R.A.: Antibody
heterogeneity in experimental listeriosis. J. Immunol., 1966; 97:
150-157.

14. Osebold, J.W., Aalund, O.: Interpretation of serum agglutinating
antibodies to Listeria monocytogenes by immunoglobulin
differentiation. J. Infect. Dis., 1968; 118: 139-148.

15. Bhunia, A.K.: Antibodies to Listeria monocytogenes. Crit. Rev.
Microbiol., 1997; 23: 77-107.

16. Seeliger, H.P.R., Sulzbacher, F.: Antigenic relationships between
Listeria monocytogenes and Staphylococus aureus. Can. J.
Microbiol., 1956; 2: 220-231.

17. Larsen, S.A., Jones, W.: Evaluation and standardization of an
agglutinating test for human Listeriosis. Apl. Microbiol., 1972;
24: 101-107.

18. Netter, E., Anzai H., Gorzyniski E.A.: Identification of an antigen
comment on Listeria monocytogenes and other bacteria. Proc.
Soc. Exp. Biol. Med., 1960; 10: 131

19. McLauchlin, J., Low, J.C.: Primary cutaneous listeriosis in adults:
an occupational disease of veterinarians and farmers. Vet. Rec.,
1994; 135: 615-617.

20. Kılıç, S., Babür, C., Dinçer, fi., Afacan, G., Esen, B.: Ankara ili
mezbahaları çalıflanlarında anti-Listeria monocytogenes “O”
antikorlarının arafltırılması. Türk Hij. Den. Biyol. Derg., 2003; 60:
1-8.


