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THE SPATIAL DISTRIBUTION OF RABIES ANTIBODIES IN WILD BOARS IN ROMANIA
AND THEIR SIGNIFICANCE IN THE FRAME OF ORAL RABIES VACCINATION
DISTRIBUTIA SPATIALA A ANTICORPILOR ANTIRABICI LA MISTRETII DIN ROMANIA

SI SEMNIFICATIA ACESTORA iN CADRUL PROGRAMULUI DE VACCINARE ORALA

ABSTRACT |

Rabies is a fatal zoonotic viral disease produced by
a Lyssavirus and is causing more than 70,000 human
deaths each year. In Romania, like in Europe, foxes are
the main reservoir. Oral rabies (ORV) vaccination of
this specie is the most effective method to control and
eventually eradicate rabies. However, the vaccine
used for the oral vaccination of foxes could be taken up
by other wild species as well. The prevalence of rabies
antibodies in wild boar population in Romania, which
may represent competitor for foxes, has not yet been
studied. Therefore, in the present study, we evaluated
samples from the peripheral blood of wild boar (Sus
scrofa) (n=625) from 14 counties of Romania by sero-
logical assays for the presence of specific antibodies
against rabies. Rabies virus-specific antibodies were
detected in 28% (n=175 sera) in wild boars, using a
commercial enzyme-linked immunosorbent assay
(ELISA). Further analysis of 63 out of the 625 samples
using the fluorescent antibody virus neutralisation
(FAVN) test showed the seroconversion in 50 (94%)
samples. This is the first research reporting that anti-
bodies against rabies virus fallowing oral vaccination
of foxes are present in other wild animals than tar-
geted species in Romania.
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REZUMAT

Rabia este o0 zoonoza fatala si cauzeaza anual pes-
te 70.000 de victime in randul populatiei umane.

In Romania ca si in Europa, vulpea este principalul
rezervor. Vaccinarea orala a acestei specii este cea mai
eficienta metoda de control si eventual de eradicare a
rabiei. Totusi, vaccinul folosit pentru vaccinarea orala
a vulpilor poate fi folosit si la alte specii de animale sal-
batice. Prevalenta anticorpilor antirabici in populatia
de mistreti, care poate reprezenta un competitor pen-
tru vulpi, nu a fost inca studiata.

De aceea, in lucrarea de fatd am testat probe de
sange de la mistreti (Sus scrofa) (n=625) din 14 jude-
te din Romania, prin teste serologice pentru detectia
anticorpilor antirabici specifici. Acestia au fost detec-
tati in 28% (n=175) din cazuri, folosind un kit imuno-
enzimatic comercial (ELISA).

In continuare, 53 de probe din 625 testate prin
metoda de seroneutralizare folosind anticorpi fluores-
centi (FAVN) au aratat seroconversie pentru 50 de
probe. Acesta este primul raport stiintific care demon-
streaza ca anticorpii antirabici aparuti ca urmare a
programului de vacinare orala a vulpilor, sunt prezenti
si la alte animale sdlbatice in afara de speciile tinta din
Romania.

Cuvinte cheie: rabie, serologie,
vaccinare FAVN, mistret

Rabies is a Central Nervous System zoonotic di-
sease, with the causative agent Rabies virus, the ne-
gative-sense single stranded RNA viruses of the Ly-
ssavirus genus within the family Rhabdoviridae, cau-
sing between 37,000 and 87,000 human deaths every
year (6, 10).

In Europe, the major reservoir of rabies is repre-
sented by wild animals, especially red fox (Vulpes vul-
pes) (1). Extensive oral vaccination programs (ORV)
with baits for red foxes have reduced the incidence of
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rabies in many Western European countries (4, 5).

A co-financed by the EU and the Romanian state
budget oral vaccination trial of foxes has been con-
ducted in 16 counties from the western part of Roma-
nia in spring and autumn 2011. From 2012, the OV
programs were implemented throughout the Roma-
nian territory (8, 9).

Other wild or domestic animals could eat baits
used for the oral vaccination of foxes (7).

Thus, characterization of rabies immune response
in the other wild animals' species than foxes should
greatly facilitate the design of eradication programs
with potentially high social and human healthy impact.

Prevalence of rabies antibodies in the wild boar
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population in Romania, to the authors' knowledge, has
not been addressed yet.

Therefore, the aim of this study was to investigate
the Rabies seroconversion in this species after ORV
from Romania, which may represent competitor for fo-
xes, and, in this respect, could influence the efficacy of
the eradication program. For this purpose, animals
were studied for the presence of viral-specific antibo-
dies by ELISA and FAVN test.

MATERIAL AND METHODS

Study area

In our study, 625 samples were collected from 14
counties covering central and eastern part of Romania.
The geographical information of the sites where the
sampling from wild boars was performed is shown in

Figure 1. y
|III'- 1
r' %
1.4
'_l-l-"‘—\\"
0 Sy — k| vl e Paumting siles
. il S e M R
(1) .‘_:,_ - 5 = H\I" B "‘L
F o S =
ot j P, ,EJ':-'"T‘* L M
! }f i o W e Tl T
# e & o' P 1 o, l'-.\_
B ol Y AR TP
| - ey e .
1: I'F\\L.\.‘- P o _\_:; B é:’:-' ?u. 2y r: " \".IL it
ol o e . L
U £ 51.\ T A p -‘:l'q_,_r...-’:_‘}:.jv—u
ey "\.—"‘-‘.,-lr " = L i L = e’ |
PR i e. w5 TN . A T
il_‘\- l;lw-ﬂ- -I.l "\_:__—__.-T'— -__\I:L -\.-"":h -‘“".F'. » )
\ o il .- = oo b |___Il. |r"_._“ .._\3 - 1
TR L e Y ]
3 _..__"‘;'_“_,'._ o S i —q-?"'---_.:-\_ el
L e
T4 {:.’ Loy A |_r__ 1.-"“,_L %’Ev-_,f_'r-b.- f
" g L e
- S N R o © R~
1 e S ST . S zm)

Fig. 1. The sites where the wild boar's samples
were collected

Serum samples

During the hunting seasons from 2012-2015, a
total of 625 blood samples from 625 animals from
different sites, belonging to 14 counties of Romania
were collected (Fig. 1, Table 1): 387 were males and
238 females; 287 were under 1 year of age (183 males
and 104 females). Blood was collected separately from
individual wild boars, immediately transferred to ste-
rile tubes by the veterinary physicians, and trans-
ferred refrigerated at +4° C in 30-60 min. to the Coun-
ty Sanitary Veterinary Laboratories.

In the laboratories, the blood was centrifuged to
obtain serum, which was stored at -20° C until transfer
to our laboratory.

Table 1

Results of evidence of rabies antibodies
in wild boars

Countkty ELISA
Braila 14747 (313
Bragow 10/42 (243
Buzau 10/36 (27)
Calarasi 132/55 ({25}
Dambovita B/28 (28
Giurgiu 14/320 (329)
Harghita 13451 (7a)
Lasi 24/57F (42)
Ialomita B/33 (19}
Mures 10747 (222
MNeamt 1574948 (310
Prahova 10/39 (257
Suceava 17759 (28}
Vrancea 11 /44 {25}
Total number -
of samples 175 /625 (28}

Results are presented as:
positive samples / total number of samples tested
(positive sample percentage).

Enzyme-linked immunosorbent assay

(ELISA)

Detection of specific Rabies antibodies for all 625
sera was performed using a commercially available
ELISA (Platelia, Bio-rad, France). The test was carried
out according to the manufacturer's instructions.

Fluorescent antibody virus neutralisation

(FAVN)

The gold standard to measure level of Rabies anti-
bodies, according to OIE, is fluorescent antibody virus
neutralisation. The test was performed based methods
established by OIE manual and Meslin etal (2, 3).

RESULTS AND DISCUSSIONS

Out of 625 wild boar sera assayed by ELISA, 175
(28%) had antibody levels against rabies virus equal
to or higher than 0.5 IU/ml. The O.D. values were cal-
culated to IU/ml based on the calibration curve. An
additional FAVN test revealed 50 (94%)/53 positive
samples. All (n=10) samples that were negative in the
ELISA reacted negative in the FAVN test (Fig. 2).

Reactivity to Rabies virus was detected in 85 (22
%) of 387 sera from male wild boars, while 90 (38%)
of 238 serum samples from females showed virus-
specific antibodies (Table 2).

Juvenile wild boars (45%) showed no significantly
difference of specific antibodies (20%) compared with
adult animals (32%; Table 2).
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Fig. 2. A-wild boar FAVN negative (Rabies antibodies present); B-wild boar FAVN positive (no Rabies antibodies)

Table 2

Age class, sex and positive results
of animals serologically tested

Age class Sex ELISA
. male 30
Juveaniles female 30
Adults male 60
female 55
Total 175

The spatial distribution of the ELISA positive
results of our subsequent serological analysis of rabies

are summarized in Figure 3.
W Mot of ELTSA posiy gl
:l-"\
O+t
B 13
 RLEE]
L ]

W
MO

Fig. 3. The spatial distribution
of the ELISA positive results

The baits are also exposed to other wild animal
species. In Romania, these species could be jackals
(Canis aureus), wild cats (Felis silvestris), wolves (Ca-
nis lupus) and based on our results, wild boars as well.

The results of our investigation have confirmed
the hypothesis that wild boars have considerable le-
vels of antibodies against rabies.

The density of wild boars makes this animal spe-
cies a real competitor for baits. However, there is no
correlation between level of antibodies in wild boars
and seroconversion in foxes in studied counties (data
no shown). Foxes showed a significantly higher preva-
lence of specific antibodies compared with wild boars
in all counties (Fig. 4). Therefore, we can say that wild
boars don'tinfluence the efficacy of ORV in Romania.

Further studies are needed to confirm that the
consumption of baits by other wild animal species
mentioned above could influence the efficiency of the
Oral Rabies Vaccination programs of foxes.

CONCLUSIONS

1. The results of our study showed the presence of
rabies antibodies in Romanian population of wild boars.

2. Thereis no correlation between genders and le-
vel of antibodies, even ages categories.

3. We found in foxes a higher prevalence of rabies
antibodies compared with wild boars.

4. Other wild animal species should be further in-
vestigated in order to get a real and complete image of
fox competitors.

REFERENCES

1. Cliquet F., Picard-Meyer E., Mojzis M., Dirbakova
Z., Muizniece Z., Jaceviciene 1., Mutinelli F.,
Matulova M., Frolichova J., Rychlik I., Celer V.,
(2015). In-Depth Characterization of Live Vaccines
Used in Europe for Oral Rabies Vaccination of Wild-
life, PLOS One, 10(10), 1-8.



26 Rev Rom Med Vet (2017) 27 | 4
60
60
53
50
42 4 43
3 39 40
40 36 36 36 36
3 30 31 3 30
282 2
2
2 30 g 2 2 5 2
2
1

20
10
0

B I e 3 ,&i) '35; % £ -3

P S & d?’@ @ & & ¢ j &

b
SR P E R ¢
P
B 'Wild boars B Foxes
Fig. 4. The correlation between wild boars and fox's antibodies (%) in studied areas
2. Meslin F.X., Kaplan M.M., Koprowski,(1996). Labo- . Vos A., Miiller T., Selhors, T., Schuster P., Neubert

ratory techniques in rabies, WHO Geneva, 80-103
OIE. Manual of standards for diagnostics tests and
vaccines, 7" Ed. OIE (2017). http://www.oie.int/
fileadmin/Home/eng/Health_standards/tahm/2.0
1.17_RABIES.pdf

. Slate D., Algeo T.P., Nelson K.M, Chipman R.B.,

Donovan D., Blanton J.D., Niezgoda M., Rupprecht
C.E.,(2009). Oral Rabies Vaccination in North Ame-
rica: Opportunities,Complexities, and Challenges,
PLOS Neglected Tropical Diseases, 3(12):e549.
Zienius D., Pridotkas G., Lelesius R., Sereika V.,
(2011). Raccoon dog rabies surveillance and post-
vaccination monitoring in Lithuania 2006 to 2010.
Acta Veterinaria Scandinavica, 53:58.

Virus Taxonomy 9” report, (2012).

A. and Schliter H., (2001). Optimising spring oral
vaccination campaigns of foxes against rabies.
Dtsch. Tierarztl. Wschr. 108, 55-59.

. Wuta V., SiposeanC., BarboiG., BonceaD., Vldgioiu

C.,(2016). Oral Rabies Vaccination multianual pro-
gram, 2015-2017, in Romania, 18-20 Aug,London,
UK, 3" International Veterinary Congress, ] Veteri-
nar Sci Techno 2016, 7:5(Suppl)

. Vuta V., Boncea D., Siposean C., Sevastru A., Gri-

gore M., Lupescu C., Barbuceanu F., Vlagioiu C.,
(2017). The program for oral rabies vaccination
used in Romania and the methods for monitoring
its effectiveness, Rev Rom Vet, 27/3: 27-29

10.WHO Expert Consultation on Rabies, second re-

port, (2013).



