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An Epidemiological Situation of an Animal Brucellosis in Mongolia
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ABSTRACT. Brucellosis, which is caused by Brucella spp., infects domestic and wild
animals worldwide, as well as humans who have contact with infected animals or contaminated
dairy products. In present-day epidemiological situation in Mongolia is not quiet, especially,
zoonoses such us brucellosis have been broadly spreaded.

Recently, we developed agar gel immunodiffusion (AGID) test with polysaccharide (Poly-B)
antigen and an indirect enzyme-linked immunosorbent assay (i-ELISA) using soluble antigen
extracted from B. abortus 544 by n-lauroylsarcosine (sarcosine extracts) and these tests could be
used to differentiate naturally infected animals from vaccinated and Y. enterocolitica O9-infected
ones; this assay simply and specifically diagnoses brucellosis.

To validate the method in the field and to test the effectiveness of the vaccination program in
Mongolia, a serological survey of brucellosis in nomadic animal husbandry in Mongolia was
performed in 2010 and 2011. In this study had been determined an animal brucellosis prevalence
in Arkhangai and Khovd aimag. The result showed that 1.25% and 0.4% of cattle and 0.04 % and
0.01% of small ruminants were positive for brucellosis in Arkhangai and Khovd aimag respectively.

These results showed that B.abortus 159 N5R can be used as an alternative vaccine against
bovine brucellosis.
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INTRODUCTION. Brucellosis, which is caused by Brucella spp., infects domestic and wild
animals worldwide, as well as humans who have contact with infected animals or contaminated
dairy products. In present-day epidemiological situation in Mongolia is not quiet, especially,
zoonoses such us brucellosis have been broadly spreaded. In many countries to control and
eradicate brucellosis, cattle and sheep/goats have been vaccinating with the B. abortus S-19 and B.
melitensis Rev-1 strains, respectively. In Mongolia, the national mass vaccination program of
cattle, sheep, and goats against brucellosis was started in 2000 [1].

Brucella-infected animals are generally culled following their identification by conventional
serological tests such as the Rose Bengal (RBT), standard tube agglutination (SAT), and
compliment fixation (CFT) tests using inactivated whole bacterial cells or bacterial
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lipopolysaccharide (LPS) antigens. However, a strong cross-reaction between Brucella spp. and
Yersinia enterocolitica O9 in these tests has seriously complicated the diagnosis of animal
brucellosis. Furthermore, it is difficult to discriminate between infected and vaccinated animals
because both have high titers of anti-smooth LPS of Brucella antibody [2].

After vaccination, an epidemiological tracing survey of the occurrence of brucellosis is
essential, and the above mentioned serological tests are generally used to do this. However, large
numbers of vaccinated and healthy domestic animals could be diagnosed as positive for brucellosis
by these tests, because of the cross-reaction with Y. enterocoitica 09 or the high anti-smooth LPS
of Brucella antibodies in vaccinated animals. Therefore, a simple diagnostic method to specifically
detect authentic Brucella-infections must be established to avoid culling healthy animals.

Recently, we developed agar gel immunodiffusion (AGID) test with polysaccharide (Poly-B)
antigen and an indirect enzyme-linked immunosorbent assay (i-ELISA) using soluble antigen
extracted from B. abortus 544 by n-lauroylsarcosine (sarcosine extracts) and these tests could be
used to differentiate naturally infected animals from vaccinated and Y. enterocolitica O9-infected
ones; this assay simply and specifically diagnoses brucellosis.

To validate the method in the field and to test the effectiveness of the vaccination program in
Mongolia, a serological survey of brucellosis in nomadic animal husbandry in Mongolia was
performed in 2010 and 2011. In this study had been determined an animal brucellosis prevalence
in Arkhangai and Khovd aimag. The result showed that 1.25 % and 0.4 % of cattle and 0.04 % and
0.01% of small ruminants were positive for brucellosis in Arkhangai and Khovd aimag
respectively. Totally 747 herds from 99 bag of Arkhangai aimag and 698 herds from 86 bag of
Khovd aimag were tested for brucellosis and from them 68 herds (9.1 %) and 19 herds (2.7 %) were
infected with brucellosis in Arkhangai and Khovd aimag, respectively.

Before implementation of the Governmental program for “Eradication of cattle and small
ruminant brucellosis”, the average prevalence of brucellosis in both above mentioned aimags were
2—2.5% and 0.2-0.4 % in cattle and small ruminants, respectively. As a results of the mass
vaccination campaign of all female and young animals annually, the brucellosis prevalence were
reduced up to 0.4—1.25 % and 0.01-0.04 % in cattle and small ruminants, respectively. However,
results of the serosurveillance were showed that brucellosis prevalence is remaining a high in
Arkhangai aimag.

CONCLUSION. The characteristics of B.abortus 135 and B.abortus 159 strains, isolated in
Bulgan and Khuvsgul aimags, Mongolia, respectively, are correlated with the description of the
former B.abortus biovar 7, according to Alton G.G, ...et.al (4). The isolation of these two strains
introduces the question of the reinstatement of B. abortus biovar 7 in the list of Brucella. Using
these strains we developed the rough mutant strain B.abortus 159 N5R and tested it as a potencial
vaccine candidate. Immune responses and resistance to infection with virulent B.abortus 544 were
measured in mice (local strain, IMV, Mongolia and BalB/c Cler, Japan) following vaccination with
B.abortus 159 N5R and B.abortus S19. Live bacteria persisted for 4 and 8 weeks in spleens of mice
vaccinated with 4x10° or 2x108 CFU of B.abortus 159 N5R, respectively, whereas bacteria persisted
for 10 and more weeks vaccinated with 4x10°5CFU of B.abortus S19 and infected with same CFU of
virulent B.abortus 544 or 159, respectivelly. Mice vaccinated with S19 strain had antibody to
smooth-LPS at 2, 4, 6, 8, and 10 weeks after vaccination. In contrast, mice vaccinated with
B.abortus 159 N5R did not produce detectable antibody to S-LPS. Mice challenged 10 weeks and
8 or 13 weeks after vaccination with B.abortus 159 N5R strain exhibited significant protection at
2 and 7 weeks postinfection (p.i), respectivelly. Also this mutant strain did not cause abortion in
pregnant heifers. These results showed that B.abortus 159 N5R can be used as an alternative
vaccine against bovine brucellosis.
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Annoramusa. bpynesies Brucella SPP. nopaxkaer jomaniHux U JUKUX JKUBOTHBIX BO BCEM
MHUpEe, a TaKXKe JIIoJled, KOTOpPble MMEIT KOHTAaKT € WHQUIIMPOBAHHBIMU KUBOTHBIMHU WJIU
3arpsI3HEHHBIMU MOJIOUHBIMM IPOAYKTaMHU. B cOBpeMeHHOU 3IU/IEMUOJIOTUYECKON CUTyaIlluu B
MoHrosuu, B 4aCTHOCTH, OpyIesuie3 ObLI MIMPOKO pacrnpocrpaHeH. HemaBHO MBI paspaboTain
arap reixp ummyHomuddysuu (AGID) Tect monmcaxapuaoB (Poly-B) anTureHa m KOCBeHHBIE
nMMyHodpepMeHTHOTO aHamu3a (MUPA-s1) ¢ TOMOIIBI0 PACTBOPUMOTO aHTUTEHA, U3BJI€YEHHBIE W3
B. Beikuzpim 544 m-lauroylsarcosine (capko3WH BBIAEPIKKH) W STH TECTbI MOTYT OBIThH
WCIIOJIb30BAHBl JIJIA pasjndeHus WHOUIMPOBAHHBIX >KUBOTHBIX OT BaKIUHUPOBAHHBIX U
Y. enterocolitica O9-uHpUIMPOBaHHBIX.

I mpoBepKu MeTozia B JIaHHOW o6sacTé ¥ 3(GEKTUBHOCTH MPOTPAMMBI BaKIIMHAIIUU B
MoHroIMH, CepoJIOTHYECKHe 00Cie/IoBaHUs Ha Opylie/uie3 KOUYeBBIM KUBOTHOBOJICTBOM B
MoHrosuu OB MPOBEZIEHBI B 2010 W 2011 rojiax. B 3ToM uccienoBaHuu ObLIN OIpeeIeHbI
PacIpoCTpaHEHHOCTH KUBOTHBIX Opyllesie30M B ApxaHrail aiiMaka u XoBJ. Pe3ysbrar mokasa,
uyto 1,25 % u 0,4 % KpPYITHOTO pPOraToro cKota u 0,04 % u 0,01 % MeJIKOTO pOraToro CKOTa ObLIH
MTOJIOJKUTEILHBIMU Ha Opy1iesiie3 B ApxaHrail u XoBJT alMaKOB COOTBETCTBEHHO. ITU Pe3yJIbTaThI
rmokasasu, yto B.abortus 159 N5R MoskeT ObITh UCIIOJIb30BaHA B KAUeCTBE AJIbTEPHATHUBEI BAKITUHBI
MpOTUB Opy1iesesa.

KiroueBsle cjoBa: JNUAEMUOJIOTHYECKAs CUTyalus; Opylesie3 *KUBOTHBIX; Opylesuie3a
YyeJsIOBeKa.
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