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Because the clinical signs of the brucellosis in small ruminants are not 
patognomonic and therefore diagnosis based on clinical symptoms is nontennable, 
additional laboratory tests are used for diagnostic of Brucella disease. Laboratory 
tests involve identification of the causative microorganism by classical laboratory 
techniques for isolation of Brucella spp. or PCR (Polymerase Chain Reaction) and 
measuring of the immune responses. Animals infected with Bruce/la spp. are usually 
diagnosed by serological tests, which measure the humoral immune response. Beside 
the humoral response, the infection with Bruce/la spp elicits cell-mediated immune 
response which can be detected by allergic skin test. Evaluation of the role of the cell­
mediated immune response in infection by Bruce/la spp. and its detection, using 
delayed type of hypersensitivity reaction, is described in this paper. 
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INTRODUCTION 
Animals infected with Bruce Ila spp. react by eliciting adoptive hum oral and cellular 

immune responses to the microorganism, which has survived the innate immune defense 
mechanisms. 

After being phagocytosed or engulfed in other ways by the professional antigen 
presenting cells (macrophages, dendtritic cells and B cells) bacterial proteins are processed 
into small peptides within the compartments of APCs and loaded on the surface of the cells 
in the con junction with MHC Class II complex. lb.is surface antigenic epitopes are recognized by 
the naive T cells which after encountering the antigen undergo the clonal expansion and 
became the armed effector T cells. This cells either leave the lymphoid organ to effect cell 
mediated immunity at the sites of infection or remain in the lymphoid tissues to participate in 
humoral immunity by activating antigen-binding B cells. 

Besides the effector T cells, another subset of T cells - memory T cells is formed, 
which exist in the circulation long after their synthesis (many years) and they usually have 
an increased responsiveness to previously encountered pathogens. These memory T cells 
are the ones that are involved in allergic skin test used in this study. 

Allergic skin test is based on type IV hypersensitivity, which involves primarily the 
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T cell responses to introduced antigens in previously sensitised animals with the same 
antigen. T lymphocytes involved in the reaction belong to the Th (helper) subpopulation 
of the CD4+ T cells. The allergic skin test is better known as a Delayed Type of Hypersen­
sitivity (DTH) where the local visible reaction occurs 48-72 hours after the inoculation of 
the antigen. The test is used to detect the infections with the intracellular microorganisms. 

When sensibilised animal is exposed again to the previously encountered antigen, 
the memory T cells elicit an immunologycal response of the delayed type hypersensitivity. 
The reaction is based on the activation of the inflammatory responses by inflammatory T 
(Th I) cells, which are mediated mainly by activated macrophages at the sites of inocula­
tion, which are secreting inflammatory mediators. The clinical signs of the test, based on 
cell infiltration followed by redness and induration at the site of inoculation are visible after 
48 - 72 hours of inoculation of the antigen. 

MATERIALS AND METHODS 
Two herds, each containing 20 sheep, were used for the study. One of the herd, herd 

A did not have a history of the disease while herd B had a Brucella infections were present 
for more than one year. 

BRUCELLERGENE OCB is a protein antigen pi:oduced by Rhone Merieux used for 
the detection of the delayed type of hypersensitivity reactions in sheep, goat and cattle 
infected with Bruce Ila spp . It contains LPS free cytoplasmatic proteins extracted from the 
rough strains of Brucella (strain B 115). BRUCELLERGENE OCB antigen does not elicit 
antibody response, which would interfere in serological reactions, does not induce inflam­
matory reactions in non-sensibilysed animals and is not a sensibilising agent itself. 0.1 ml 
ofBrucellergene OCB were inoculated in each separate animal from both herds in the lower 
right palpebra, using a specially designed applicator. 

Before inoculation of the antigen, each separate animal was bleed and tested for the 
presence of the specific antibodies in the serum using Rose Bengal and an lmmunocomb 
test, developed in Israel. 

Inoculated animals were tested for the presence of the allergic skin reaction 48 
hours after the inoculation of the Brucellergen OCB antigen by palpation and comparison 
of the both, left and right lower palpebras for the presence of the inflammatory signs. 
Animals with thickened right lower palpebras were considered as a positive for the test. 

RESULTS 
All animals tested from the herd A were negative when tested with all three tests. Of 

20 tested animals from herd B, 13 were negative with all tests. 
Two animals numbered 54733 and 54735 were positive when tested with all three 

tests and one animal (54731) was positive only with Rose Bengal and Immunocomb test. 
Two animals were positive when tested with immunocomb and allergic skin test, and 

two out of20 tested animals were positive only with allergic skin test. Results from the tests 
are shown in table l. 
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Table I. Animals from herd B, which reacted positive with any of the three tests used. 

N'' of earta<T Rase Ben"o/ lmmunoromb Bruceller"ene nrs 
'd7?3 - + + 
54731 + + Not found 
54733 + + + 
54735 + + + 
54736 - - + 
54739 - - +-
54 740 - + + 

DISCUSSION 
In the early stages of infection with Brucella spp infected animals elicit strong 

humoral immune response with high titter of lgM lgG and lgA antibodies . Agglutinating 
antibodies of the class IgM which are also the antibodies that react in the Rose Bengal test 
are present in high titter in the early stages of infection, but their titter decline sharply in the 
subacute and the chronic stages of infection, when antigenic microorganisms are present 
intracellular, hidden from the circulating lymphocytes. In those stages of the infection 
infected animals may not be detected as positive when screened with the routine Rose 
Bengal serological tests. 

As shown from the results section in our study, 4 animals from herd 8 where Brucel­
losis persisted for more than one year were negative when tested with Rose Bengal test, 
while 3 of those 4 animals were positive when tested with allergic skin test. Allergic skin 
tests, which is based on the memory T cell reaction , in previously sensibilised animals m ay 
be good method for the detection of the chronically infected animals, where the titter of 
circulating antibodies has declined . 

CONCLUSIONS 
Allergic skin test is based on the detection of the cellular immune response, which 

can not be detected using serological methods. That could be important in the subacute 
and chronic stage of disease when the level of IgM is low and s lide aglutination (Rose 
Bengal) test may gave negative results. 

This test can be used as a simply applicable field method , as a routine screening test 
or as an additional method to Rose Benagal test for detection of herds infected with Bru­
cella spp. 

Obtained results showed that more than one test is needed for screening of the 
herds with history of Brucella infections. 
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AJIEPfOJIOfilKll TECT KAKO METO,!J;A 3A JJ:llJAfH03A HA 
EPYUEJIA llH<l>EKUllllTE KAJ MAJill IIPEJKllBAPll 
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1. BeTep1rnapeH cpaKynTeT, CKorrje, MaKeiwm1ja 
2. BeTep1rnapHtt ceps11c11, lfapaen 

3. K11MpOH BeTepttHapeu llHTllTYT, lfapaen 
4. YHttBep3llTeTCKll KOJiel) , ITOHAOH, MeAlll.\llHCKO Y'IllJlllll!Te, ITOHAOH, r.EpttTaH11ja 

5. BeTepttuapeu llHCTttTyT, CKorrje, MaKeAOHttja 

E11AejKH KJlllHH'IKl!Te CllMIITOMll Kaj 6pyl.\eJI03aTa Kaj Mamne npe:i1rnsap11 He ce 
rraTOrHOMOHll'IHH II 3aTOa IIOCTaByBal-beTO Ha KOHe<JHaTa AlljarH03aTa Ha TOj OCHOB He e 
MO:>I<Ha, ce KOpHCTaT AOAanrn Jia6opaTOpllCKH TeCTOBll BO AlljarHOCTHKaTa Ha OBaa 6oJieCT. 
ITa6opaTopttCKHTe TecTOBll orrcpai<aaT ttAeHTllQJHKal.\ttja Ha rrpeAH3BHKyBa'IOT, co H30Jial.\Hja 
Ha Brucella spp. HJIH co npttMeHa Ha PCR-Texm1KaTa, KaKo 11 Mepel-be Ha HMYHOJIOll!KllOT 
OArOBOp Ha )J(HBOTHOTO. )1(11soTHHTe llHQJlll.\Hpau11 co Brucella spp. soo61PrneHo ce 
AHjarHOCTlll.\HpaaT co cepOJIOWKHTe TeCTOBH KOH ro MepaT xyMopaJIHllOT HMYHOJIOlllKll 
OArosop. IloKpaj osoj BHA Ha HMYHOJIOlllKH OArosop, ttHcpeKl.\ttjaTa co Brucella spp 
npeAll3Bl1KYBa H KJieTo<reH HMYHOJIOll!Kll OAfOBOp KOj MO)J(e Aa 6ttAe AeTeKTHpaH co 
anepr11cKllOT KOAeH TecT. Ilpol.\eHKaTa Ha ynoraTa Ha KJieTO'!HHOT HMYHOJIOWKH OAronop 
BO 11HcpeKl.\HjaTa co Brucella spp. H HeronaTa AeTeKl.\Hja, KOp11creji<11 ro OAJIOAeHHOT THII Ha 
aneprncKa peaKl.\Hja, ce orr11ll!aHH no onoj TPYA· 

K11y.,1m 3fiopoeu: 6pyLie1103a, MGJIU iipeouBapu, K11eluo<teH uMyHo.1outKu oo'ioBop, 
G11ep'iucKu KooeH iiieciii. 


