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THE PROGRAM FOR ORAL RABIES VACCINATION USED IN ROMANIA
AND THE METHODS FOR MONITORING ITS EFFECTIVENESS
PROGRAMUL UTILIZAT IN ROMANIA PENTRU VACCINAREA ORALA A RABIEI
SI METODELE DE MONITORIZARE A EFICACITATII SALE

ABSTRACT |

Rabies, a fatal zoonotic disease, produced by a
Lyssavirus, causes more than 70,000 human deaths
every year. In Romania, foxes are the main reservoir.
Oral rabies vaccination (ORV) of this species is the
most effective method to control and eradicate rabies,
through many countries in Western, Central and Nor-
thern European have become free of rabies.

Since 2011, a supported by co-financing program
between Romania and European Union is performed
by two successive ORV campaigns every year, spring
and autumn. The vaccine distribution was performed
on the entire Romanian territory, approx. 237.500 km?
by air distribution of baits using 8 aircraft, an approx.
25 baits/km?, with a distance between flight lines of
500 meters and 150 meters altitude, by avoiding the
territories of localities, water surfaces, highways, etc.
The estimated surface suitable for aerial vaccination is
approximated at 213.375 km?. Around localities and
areas difficult to reach by plane, it was done a manual
distribution, almost 25 baits/km®. In order to assess
the efficiency of vaccination, at 45 days following vac-
cination campaign, the hunting of foxes shall be per-
formed; for this purpose, there shall be shot 4 foxes/
year/100 km?®. Samples of tooth/bone are tested by
microscope examination, UV light, in order to detect
tetracycline biomarker. Immune response is assessed
using the enzyme-linked immunosorbent assay
(ELISA) method.
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REZUMAT

Rabia, o zoonoza fatald produsa de un lyssavirus,
induce anual peste 70.000 de victime in randul popu-
latiei umane. In Romania rezervorul principal este re-
prezentat de vulpi. Vacinarea orala a acestei specii s-a
dovedit a fi cea mai eficienta metoda de control si era-
dicare a bolii, prin care multe tari din Vestul, Centrul si
Nordul Europei au devenitindemne.

Din 2011 in tara noastra se desfasoara un pro-
gram cofinantat de Uniunea Europeana de vaccinare
orala a vulpilor impartit in doua campanii pe an, prima-
vara si toamna. Distributia vaccinului s-a facut pe tot
teritoriul Romaniei, cca 237.500 km?, prin distributie
aeriana a momelilor, utilizand 8 aeroporturi, cu o den-
sitate de 25 momeli/km?® cu o distanta intre liniile de
zbor de 500 m si o altitudine de 150 m evitandu-se lo-
calitatile, apele, autostrazile. Suprafata estimata pen-
tru distributia aeriana este de cca 213.375 km?®. In ju-
rul localitatilor si a zonelor dificile pentru zbor, distri-
butia de momeli vaccinale s-a facut manual, aproxi-
mativ 25 momeli/km?. In vederea monitorizarii efi-
cientei vaccinarii, la 45 de zile de la distributia vaccinu-
lui are loc impuscarea vulpilor, 4 vulpi/an/100 km®.
Sectiunile de dinte/os se examineaza la microscop n
lumina UV in vederea detectiei biomarkerului tetraci-
cling, iar raspunsul imun este evaluat folosind testul
imunoenzimatic ELISA.

Cuvinte cheie: Program de vaccinare orala a rabiei,
momeala, tetraciclind, ELISA

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
Lyssavirus genus within the family Rhabdoviridae, dis-
tributed worldwide and found in terrestrial mammals,
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causing between 37,000 and 87,000 human deaths
annually (7, 9). In Europe, the major reservoir of ra-
bies is wild animals, especially red fox (Vulpes vulpes)
(2). Extensive oral vaccination programs (ORV) with
baits for red foxes have reduced the incidence of rabies
in many Western European countries (5, 8).

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-
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nia in spring and autumn 2011. From 2012 the OV
programs were implemented throughout the Roma-
nian territory. The objective of this study is to present
the ORV program used in Romania and the methods
for monitoring its effectiveness.

ORAL RABIES VACCINATION PROGRAM

Study aria.

The vaccination area involved of the entire Roma-
nian territory (237.500 km?). Romania is situated in
the East of Europe and it has borders with Moldova to
the Northeast, Ukraine to the North and East, Hungary
and Serbia to the West and Bulgaria to the South. The
Black Sea forms the Eastern border of the country (6).

Since 2018 two buffer zones will be included, in
Moldavia and Ukraine, 50 km and 100 km respectively,
from Romanian border.

Vaccine.

Lysvulpen vaccine (Bioveta®, Czech Republic) was
used for ORV program. According to the vaccine data
sheet, it contains SAD Bern modified attenuated strain
cells (min 1.8x107 TCID50-max1.8x108 TCID50/
bait). In one bait, there is one vaccination virus dose
(1.8 ml) closed in aluminum-plastic blister. Round,
dark brown bait is made of feed mixture attractive for
foxes and other target animal species (Fig.1 A).

Each bait contains 150 mg of tetracycline HCI,
which is intended as an indicator of ingestion by target
animal species (Lysvulpen data sheet). Baits were
stored in freezers at -20°C prior to use and during the
entire vaccination campaign as well.

Baits distribution.

The bait distribution includes border with Serbia,
Hungary, Ukraine, Moldova and Bulgaria. The vaccina-
tion is performing every year,in two campaigns, spring
and autumn. The vaccination of foxes is carried out by
air distribution of baits from 8 aircraft (number of

5.325.200 baits with an approx. 25 baits/km?), with a
distance between flight lines of 500 meters and 150
meters altitude, by avoiding the territories of locali-
ties, water surfaces, highways, etc. Estimated surface
suitable for aerial vaccination is approximated at
213.375 square kilometers (Fig.1 B, C). It has been
done a manual distribution around localities and areas
difficult to reach by plane (number of 75400 of baits,
almost 25 baits/km?®). The data were recorded on Geo-
graphical Identification System (GIS) using Geogra-
phical Positioning System (GPS).

Samples collection.

At a 45 days following vaccination campaign, the
hunting of foxes is performing in order to assess the
efficiency of vaccination. For this purpose, 4 foxes/
year/100 km® shall be shot. Brain samples were collec-
ted as previously described (3). Field blood samples
were generally collected from the thoracic cavity of
shouted foxes. Samples were stored at -20°C until use
for ELISA testing. The lower jaws of foxes were col-
lected from each sample.

ORYV program monitoring.

Due to the high incidence of rabies cases in Roma-
nia, there has been decided that all foxes shall be tes-
ted for the detection of rabies virus antigen on brain
samples by fluorescent antibody test (FAT) (4) (Fig. 2
A). Different commercial immunofluorescent conju-
gates were used in order to perform this assay. FAT
negative samples are sent to NRL for further investi-
gations such as tetracycline detection and seroconver-
sion. The 150 pm sections throughout canine tooth
with some alveolar bone tissue using a low speed saw
have been performed from each lower jaw (Fig.2 B, C).
Samples of tooth and surrounding alveolar bone were
tested at the NRL for rabies by specific fluorescence to
detect tetracycline deposits (Fig.2 D). The age of all
the foxes tested was determined on the basis of dental
examination (young or adult) (Fig.2 E, F) (1).

Fig 1. A - Bait. Feed mixture surrounding vaccination virus suspension closed in aluminum-plastic blister.
B - The vaccination area involved of the entire Romanian territory.
C -The recorded data by GIS and GPS showing the distance between flight lines and flight altitude.
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Fig. 2. A - FAT positive sample. Different sizes viral particle-apple green brilliance. B - Low speed saw.
C -The 150 um sections throughout canine tooth. D - Detection of tetracycline deposit as specific fluorescent lines.
E - Dental examination in order to age determination based on annual growing lines in cementum (1,2,3,4)-adult.
F - No growing lines in cementum-young.

Immune response was assessed using the indi-
rect enzyme-linked immunosorbent assay (ELISA).
FAT positive samples are sent to NRL to discriminate
between wild and vaccinated strains using molecular
biology techniques as previously described (6).

CONCLUSIONS

Romania has implemented a rabies control pro-
gram since 2011. Sanitary veterinary laboratories
from Romania have capability and competence to per-
form all methods in order to monitor the effectiveness
of ORV program. A continuous monitoring and oral
vaccination of foxes every year as well as the coordi-
nation and cooperation of vaccination programs be-
tween neighboring countries are very important.

REFERENCES

1. Cliquet F., Robardet E., Must K., Laine M., Peik K.,
Picard-Meyer E., Guito A.L., Niin E., (2012). Elimi-
nating Rabies in Estonia, PLOS Neglected Tropical
Diseases, 6 (2): e1535

2. Cliquet F., Picard-Meyer E., Mojzis M., Dirbakova
Z., Muizniece Z., Jaceviciene I., 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.

3.

N

EFSA, Scientific report, (2010), Development of
harmonised schemes for monitoring and reporting
of rabies in animals in the European Union, pp. 33-
34 http://www.efsa.europa.eu/sites/default/
files/scientific_output/files/main_documents/67e.
pdf

. OIE. Rabies. Manual of Diagnostic Tests and Vac-

cines for Terrestrial Animals. Paris: OIE. 2014. pp.
1-26. http://www.oie.int/fileadmin/Home/
eng/Health_standards/tahm/2.01.13_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.

. Turcitu M.A, Barboi G., Vuta V., Mihai I., Boncea D.,

Dumitrescu F., Codreanu M.D., Johnson N., Fooks
A.R., Mueller T., Freuling C.M., (2010). Molecular
epidemiology of rabies in Romania provides evi-
dence for a high degree of heterogeneity and virus
diversity, Virus Research, 150:28-33.

. Virus Taxonomy, 9th report, (2012).
. Zienius D., Pridotkas G., Lelesius R., Sereika V.,

(2011) Raccoon dog rabies surveillance and post-
vaccination monitoring in Lithuania 2006 to 2010,
2011. Acta Veterinaria Scandinavica, 53:58.

. WHO Expert Consultation on Rabies,(2013), second

report.



	Page 1
	Page 2
	Page 3

