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Abstract: Aim: To analyse and present the epidemiological and epizootolo-
gical situation of brucellosis in humans, sheep and goats caused by Brucella melitensis.

Methods: The veterinary health services analyzsd epidemiological reports, as
well as other official documents, in relation to the epidemiology and the measures un-
dertaken for control of brucellosis in Bulgaria, 2005-08.

Results: In Bulgaria animal infections caused by Brucella melitensis have been
eradicated since 1941. In 2005 several Bulgarian citizens with Brucella infection were
diagnosed in the National Reference Laboratory. All the cases were imported, mostly by
employees on sheep and goat farms in Greece. For a period of four years, the number of
infected humans was 120 and distributed in 12 districts. Epidemiological investigations
suggested that 45 persons (37.5%) were infected in Greece and 4 in Cyprus, Turkey,
Italy and Tanzania respectively. All other patients were considered to be infected in
Bulgaria. They were owners of infected sheep and goats or consumers of contaminated
dairy products with Brucella melitensis. In June 2006, the first outbreaks of brucellosis
in sheep and goat farms were recorded in the Smolyan district. By the end of 2008, the
infection was registered in 16 villages of 4 districts. The average prevalence rate in the
infected herds was 12.2% in goats and 1.8% in sheep. In order to achieve eradication
496 goats and 117 sheep were slaughtered.

Conclusion: A farm where goats from Greece were introduced illegally in 2005
was identified as the primary source of the infection. the negative epidemiological
aspects of free movement of goods and persons in the European Union are considered.

Key words: Brucella melitensis, brucellosis in humans, brucellosis in sheep and goats,
emerging zoonosis.
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Introduction

The causative agent of brucellosis in sheep and goats was discovered in
1887 on the island of Malta [1]. This zoonosis, known also as Malta or Mediter-
ranean fever, is widespread throughout the world. Mediterranean countries are
considered as a primary endemic region [2]. Regardless of carrying out regula-
ted EU legislative measures the disease is distributed mainly in the Southern
Europe Member States bordering the Mediterranean Sea (Portugal, Spain, Italy,
Greece and Turkey [3]. On the Balkan Peninsula, Brucellosis in sheep and goats
is widespread in Macedonia, Albania and Bosnia and Herzegovina. The situa-
tion is similar in Georgia, Armenia and Azerbaijan. From 1941 until the middle
of 2006, Bulgaria was considered free of animal brucellosis caused by Brucella
melitensis. In 1947 an epizootic outbreak was diagnosed in a herd of Karakul
breed sheep imported from abroad [4]. In 2005, 37 human cases were diagno-
sed, all of them imported, and in 2006 the first outbreaks of this zoonosis were
diagnosed in sheep and goat herds in the Smolyan and Yambol districts [3, 5].
Data obtained following epidemiological and epizootological investigations of
brucellosis in humans, sheep and goats caused by B. melitensis in Bulgaria for a
four-year period are presented.

Methods

Assessments of the prevalence and distribution of brucellosis in sheep
and goats in animals and in humans were performed according to the official
reporting of infectious diseases from the National Veterinary Service (NVS)
and the National Centre for Infectious and Parasitic Diseases (NCIPD) for
2005-08. In the affected regions, epidemiological and epizootological investi-
gations were conducted for identification of the source of infection and modes
of transmission. For the analysis of the distribution of brucellosis in sheep and
goats the EU Member States we used the Annual Reports on trends and sources
of zoonoses and food-borne infections of the European Food Safety Authority
[6, 7].

Results

Brucellosis in animals

Table 1 and Figure 1 present data on the prevalence and geographical
distribution of brucellosis in sheep and goats in Bulgaria for the period 7.6.2006
to 31.12.2008. The disease was registered in 16 villages of 4 districts: Smolyan
(2 villages), Yambol (1), Haskovo (11) and Stara Zagora (2). Epidemiological
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investigations concluded that brucellosis of sheep and goats occurred initially in
a herd of goats reared in the suburbs of Harmanli, Haskovo region. This probab-
ly occurred in 2005 with goats moved from Greece without veterinary certifica-
tes. Serological tests in this district established that the incidence rate in affected
herds was 12.2% in goats, and 1.8% in sheep. At the end of 2005, the infected
goat herd was sold in 11 villages of 3 districts without veterinary certificates.

Table 1 — Tabema 1

Prevalence of brucellosis in sheep and goats in Bulgaria: 7.VI. 2006-31.XI1. 2008
Ipesanenyuja na 6pyyenosaitia kaj osuu u ko3u 8o Byzapuja:
7.VI. 2006-31.X11. 2008

Date of Number of

establishment/ | infected and Number of infected

Affected villages number of killed goats/ and killed sheep/ % Source of infection
susceptible % of infected of infected sheep

animals in the goats

affected village
1. Zlatograd, 7.6.2006 Purchase of 2 goats
Smolian district 199 goats (g) without a certificate

425 sheep (s) 3/15 from Harmanli

264 cattle
2. Startsevo, 22.6.2006 Purchase of 2 goats
Zlatograd 49¢g without a certificate
municipality, 61s 2/4.1 from Harmanli
Smolian district 274 cattle
3. Straldja, 17.10.2006 Not established
Yambol district 209 g 4/1.9 2/0.4

502 s
4 Valche Pole, 20.8.2007 Purchase of 2 goats
Lubimets 271g 68\25.0 66\17.5 without a certificate
municipality, 377 s (1 male goat) (1 ram) from Harmanli
Haskovo disrtict
5. Harmanli, 11.9.2007 Probably some goats
Haskovo district 319¢g of Greece origin

550s 87/27.3 26/4.7 moved without certi-

440 cattle ficate in a herd situa-

ted in cottage zone
of Harmani in 2005

6. Dripchevo 21.9.2007 Purchase of 1 goat
Harmanli 217 g without a certificate
municipality, 280 s 4/1.8 from Harmanli
Haskovo district 1 cattle
7. Nadezden 4.10. 2007 Purchase of 1 goat
Harmanli 291¢g without a certificate
municipality, 279 s 2/0.7 from Harmanli
Haskovo district 279 cattle
8. Levka 4.10. 2007 Purchase of goats
Svilengrad 543 g without a certificate
municipality, 450 s 3/0.6 from Harmanli
Haskovo district 280 cattle
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9. Dostievo 4.10. 2007 Purchase of goats
Harmanli 235¢g without a certificate
municipality, 480 s 1/0.4 from Harmanli
Haskovo district 35 cattle
10. Cherna 4.10. 2007 Purchase of 13 goats
Mogila 268 g 234/87.3 and one male goat
Lubimets 29s 229 goats I without a certificate
municipality, 5 cattle one herd from Harmanli
Haskovo district
11. Ivanovo 12.10.2007 The cow was
Harmanli 156 g purchased from
municipality, 950 s Harmanly
Haskovo district 478 cattle
12. Ustem 23.10.2007 Common water pond
Harmanli 630 g with animals from
municipality, 1100 s 1/0.2 Mramor
Haskovo district 502 cattle
13. Mramor 5.12.2007 Probably goats from
Topolovgrad 414 g Harmanli
municipality, 334s 85/20.5 21/6.3
Haskovo district 115 cattle
14. Opan 19.9.2007 The goat was
Stara Zagora 65g purchased from
district 126's 1/0.8 Harmanli

60 cattle
15. Vasil Levski 10.11.2007 One sheep
Stara Zagora 62g 2/0.7 originating from
district 296 s Harmanly

104 cattle
16. Balgarin 1.6.2008 One goat purchased
Haskovo district 121 g from Harmanly

324 1/0.8

160 cattle

In Ivanovo (Haskovo district) a cow purchased from Harmanli was
found to be infected. In the village of Ustrem, positive goats were infected from
a watering pond shared with animals from Mramor. In one village (Stral-
dzha,Yambol region) the source of infection was not established. Seven positive
cows were found in the following villages: Harmanli (3), Straldja (1) and Mra-
mor (3). In affected herds, the prevalence rate in goats was 7 times greater than
in sheep, an average 12.2% and 1.8% respectively. The highest rate of infected
goats was registered in Cherna Mogila (87.3%) which was because most of the
animals in this village were in one herd and had received 13 goats and one male
goat from Harmanli. The situation was similar in Valche Pole where the
percentage of infected goats was 25% (there was one infected male goat) and
17.5% in sheep (one infected ram). In Mramor the prevalence rate among goats
was also high (20.5%). In the other areas most of the positive sheep and goats
were purchased from Harmanli.

After discovering brucellosis, the National Veterinary Service took strin-
gent measures according to EU legislation (Ordinance on the health require-
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ments of sheep and goats in movement or transport between Bulgaria and the
Member States of the EC, harmonized with Council Directive 91/68/EEC). By
the end of 2008, 496 goats, 117 sheep and 7 cattle were destroyed in the affected
villages. Animal owners were compensated according to the Law on Veterinary
Activity.

GREECE

Figure 1 — Geographical distribution of brucellosis in sheep and goats
in Bulgaria for the period 7.VI. 2006 to 31.XI1. 2008
Cauxa I — I'eozpaghcka ouciupubyyuja na 6pyuyenosaitia Kaj osyu u KO3u
60 Byzapuja 8o tiepuoodoiu 00 7.V1. 2006 0o 31.XIl. 2008

Brucellosis in humans

In 2005, a cluster of 37 cases of human brucellosis was registered, with
21 from the Sliven region (Table 2). Epidemiological investigations showed
that, except for one person who worked in a sheep farm on Cyprus, all other
patients worked and/or lived on animal farms in Greece. Nineteen workers, 14
of them from Sliven, were infected on one sheep farm located in Ekzohi, nort-
hern Greece. Data from National Veterinary Service for the same year showed
that there were no Brucella positive sheep and goats in Bulgaria.

The first cases of brucellosis in sheep and goats in Bulgaria were disco-
vered in 2006 at two villages in the Smolyan region. At that time, there were
only 4 persons infected outside Bulgaria. The other 7 cases were considered as a
cluster of autochthonous human brucellosis. Infected animals were detected on
the farms of these persons.
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Table 2 — Tabemna 2

Cases of human brucellosis in Bulgaria, 2005-2008
3aboaenu auya 00 6pyyenosa 8o Byzapuja, 2005-2008

Number of Residence
Year infected — Probable country of
persons District Noof | jnfection/No of cases
(male/female) cases
Sliven 21
2005 37 Yambol 8 Greece 36
(23/14) Pazardjik 2 Cyprus 1
Plovdiv 6
Blagoevgrad 2
Plovdiv 2 Bulgaria 7
2006 11 Smolyan 3 Greece 2
(6/5) Yambol 2 Ttaly, Sicily 1
Varna 1 Tanzania 1
Kjustendil 1
Haskovo 53
2007 58 Varna 2 Bulgaria 55
(31/25) Sofia region 1 Greece 2
2 children Blagoevgrad 1 Turkey 1
Plovdiv 1
Haskovo 6
2008 14 Silistra 3 Bulgaria 9
(9/5) Stara Zagora 3 Greece 5
Targovishte 2
Total 120 12 120 Bulgaria 71; abroad 49

In 2007, a total of 58 cases of brucellosis in humans were identified.
Fifty-four of them were connected with epizootic outbreaks in Harmanli, Val-
che pole and Mramor which took place at that time. These villages are situated
in one region (Haskovo), bordering Greece and Turkey (Figure 2). All infected
persons were owners of sheep and goats or had contact with these animals
and/or consumed contaminated dairy products.

Because of measures taken and distribution of epidemiological infor-
mation to the public in 2007, a significant reduction of the number of infected
people was observed in 2008.

In 2005-08 there were a total of 120 infected people (69 men, 49 wo-
men, and 2 children), who were residents of 12 districts. Most of the cases were
in the Haskovo region (59), followed by Sliven (21), Yambol (10), Plovdiv (9),
Silistra (3), Smolyan (3), Stara Zagora (3), Blagoevgrad (3), Pazardjik (2),
Targovishte (2), Varna (3), Kjustendil (1), and the Sofia region (1).
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Figure 2 — Districts and villages in Haskovo region affected by brucellosis
in sheep and goats
Cauxa 2 — Obaaciuiu u ceaa 80 pezuonoul Ha Xackoso 3agatiernu co 6pyuenosa
Kaj osyuitie u Ko3uitie

Clinical signs in the acute phase of patients’ illness included: fever, hea-
dache, anorexia, sweating, weakness, muscular and lumbar pain. Affection of
various organs and systems was observed and manifested as: arthritis, epididy-
moorchitis, polyneuritis, skin rashes, hepato- and spleno-megaly, cystitis, endo-
carditis, myocarditis, pneumonia and uveitis [8]. B. melitensis biovar 3 was iso-
lated from one person who worked in Greece and another who worked in Tur-
key. In all other cases the laboratory diagnosis was based on serological tests:
Rose Bengal (Bul Bio — NCIPD), serum agglutination test (Bul Bio — NCIPD)
and Brucellacapt (Vircell).

The results of the epidemiological investigations suggested that 45 persons
(37.5%) were infected in northern Greece while working on sheep and goat farms.
Four persons were considered as infected in Cyprus, Turkey, Italy and Tanzania,
respectively. In both imported and autochthonous cases the mode of transmission
was via contact with sheep and goats and/or consumption of milk and dairy
products on Greek animal farms after working there for 3 to 36 months. In 14 cases
the first clinical signs occurred during or shortly after the lamb/kid birth season of
sheep and goats (December-May), in which contacts are the leading mode of
transmission for the Brucella infection — contamination from vaginal discharges.

Discussion

The re-introduction of brucellosis in sheep and goats in Bulgaria is an
important epizootiological and epidemiological problem for the society, health
and veterinary services. Worldwide experience shows that brucellosis in sheep
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and goats is among the most difficult diseases to eradicate [2]. The prevalence
of infected sheep and goat herds in Greece was 5.13% tested in 2005 [6] and
0.23% in 2006 [7]. In 2006 only 1095 (5.0 %) of the registered 21 969 herds of
sheep and goats in Greece were tested [7], which is insignificant for a proper
assessment of the epidemiological situation.

From 1998 to 2000, border formalities between Bulgaria and Greece
were eliminated. There were numerous cases of movement of small ruminants
and cattle to Bulgaria, especially during the summer months for grazing and
watering. It is difficult to assess the volume of illegal movement of animals bet-
ween the two countries which was the basis for the arrival of epizootic outbre-
aks and an outbreak in the population. As a result 496, goats 117 sheep and 7
cattle were destroyed, and 71 (59.1%) autochthonous human cases occurred.
Cheap labour provided by Bulgarian citizens is attractive for the employment of
workers in Greece, including animal holdings. This led to the infection of 45
persons from a total of 49 imported cases.

Our isolates belong to B. melitensis, biovar 3. According to the report of
the Directorate General SANCO [2], this biovar is dominant in the Mediter-
ranean region and rearing of infected sheep, goats and cattle. It means that the
infectious agent wight be introduced to cattle which can also be infected with
B. melitensis. This may explain the presence of 7 cattle in 3 villages with posi-
tive serological reactions. The question arises whether the infection of cattle is
due to B. melitensis or B. abortus, because B. abortus is widespread in Greece
(283 infected cattle herds in 2007). Goats are considered to be a major host of
B. melitensis, biovar 3. In these animals after an abortion excretion of the in-
fectious agent continues from 3 to 4 weeks [2]. Links between infections of hu-
mans and contact with small ruminants were established in Haskovo, Smolyan,
Stara Zagora and Yambol districts. In the remaining regions with human cases,
there were no infected animals. Our investigations found that the sale of infe-
cted goats from Harmanli without veterinary certificates in 11 villages of 3 dis-
tricts was the most important means of dissemination of brucellosis in sheep
and goats. Free movement of goods and of people between EU Member States
is a fundamental policy of the Community but has some negative epizootologi-
cal and epidemiological effects, one of which is the re-emergence of brucellosis
caused by B. melitensis in Bulgaria. All Mediterranean countries which have
problems with brucellosis in sheep and goats have similar problems with bru-
cellosis in cattle caused by B. abortus. In 2005, Greece reported 283 infected
herds — 4.3% of those tested [6], and in 2006 — 2.9% of those tested [7], and
there is a risk of the spread of this type of brucellosis in Bulgaria. Animal ow-
ners, local authorities, processors and traders in animals and foods of animal
origin must be informed about the necessary data for brucellosis and know the
legal requirements for prophylaxis. As a supplement to the statutory require-
ments in the legislation, the NVS and the Ministry of Health have to implement
additional and differentiated measures, especially in communities bordering en-
demic countries, with a view to early detection, containment and eradication of
this dangerous zoonosis.
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Pe3ume

EIMMAMAEMHUOJOMKA KAPAKTEPUCTUKHN HA BPYHEIIIO3ATA
KAJ OBIIM 1 KO3 BO BYT'APUJA: 2005-2008

Jukos B.,' Henosa-Ilomakosa P.,> Tomosa U.,” Kamenos IL,' Bojkoscku .,
PyGenosa M.,' Ilankoga C.," Kantapyues T.”

! Hayuonanna seitiepunapna cayxcéa, Coguja, Byzapuja
? Hayuonanen uenitiap 3a ungpexitiuenu u lapazuitiapu 3a604ysarsa,
Codghuja, Byzapuja
Slenitipanen OujazHOCIiU1KU, HAYYEH U UCTHPANCYBAHKU SellepUHAPEH
unciuuitiyia, Cogpuja, Byzapuja

Llea: la ce ananu3upa M NPEe3eHTUpA ENUAEMHUOJIOLIKATA U €MU300TO-
JIoLIKaTa cUuTyalyja Ha Opyleno3aTa Kaj JyfeTo, OBIUTE ¥ KO3UTE NPEeAN3BUKAHU
on Brucella melitensis.

Meitioou: AHanm3WpaHU Ce ENWAEMUOJIONIKA M3BEIITal, KaKo W JPyra
oduIMjaTHN TOKYMEHTH Ha BeTepHHApHaTa M 3[]paBCTBEHATa CIy’k06a, BO BpcKa
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CO enmyeMHONIOTHjaTa ¥ MEPKHUTE 3a KOHTpoJjia Ha Opynenosara Bo byrapwmja,
2005-2008 .

Pesyainamu: Bo byrapuja nadekuunTe Kaj >KUBOTHHA MPEU3BUKAHU Off
Brucella melitensis 6ea epagmmuupann ymre ox 1941 roguaa. Bo 2005 ropuHa, He-
KOJIKy Oyrapcku rpafaHu 6ea AujarHOCTHIMpaHu co mHekmumja of Brucella Bo
Pedepentnara Hanponanna nadoparopuja. Cute cnydyan 0ea UMIIOPTUPAHH, Haj-
MHOTY Off HUB BpaOOTeHM Ha (papMu co OoBIHM U Ko3u Bo I'pumja. Bo nepuop onf 4
roguHu, OpojoT Ha uH(puUupanu ayfe 6eme 120, nucTpubynpanu Bo 12 obnactu.
EnupeMuoonKkuTe UCTpaxkyBarmba Mokaxkaa neka 45 (37,5%) Gea uH(pumpann
Bo I'punmja u 4 Bo Kunap, Typuuja, Utanuja u Tanzanuja. 3a cute Apyra namu-
€HTH ce cMeTalle jieka ce nHdpuupanu Bo byrapuja. Toa Gea concTBeHNIM Ha
nH(UOEPAHA OBIY W KO3W WJIN KOH3YMEHTH Ha KOHTAaMWHWPAHU MJICUYHH IIPOU3-
Bonu co Brucella melitensis. Bo jyam 2006 ronuHa, Gea 3abeyieskaHu IPBUTE CIHAIC-
Mu# co 6pynesno3a Ha hapMu 3a OBIU U KO3H Bo o6nacta Ha CmoreH. [1o KpajoT
Ha 2008 ropmHa, MH(eEKOUjaTa Oele perucTpupana Bo 16 cema Bo 4 oGriacTw.
IIpoceunata npeBasneHnyja Kaj nHpUIUpaHuTe craga oeme 12,2% Kaj Ko3uTe u
1,8% xaj oBumTe. 3a ma ce MOCTHTHE epapmkanmja, 496 xo3m m 117 oBmm Gea
YHUIITEHH.

3akayuok: bernie yTBpieHO flekKa MPUMApPHUOT U3BOp Ha MH(EKImjaTa e
¢apmata Bo Koja HeneranHo Oea BHeceHn Ko3u off I'piyja Bo 2005 rog. Tpeba nia
ce MMaaT NpeBUl HETaTUBHUTE ENUJIEMHOIIOIKY aClleKTH Ha CJIO0OITHOTO JIBU-
>KEeHe Ha JIyfeTo U MaTepHjaTHATe foopa.

Kayuynu 360poBm: Brucella melitensis, 6pymesnosa kaj nyfero, 6pynenosa Kaj oBuu
7 KO3H, 300HO3a IITO ce MOojaByBa.
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