ISSN: 17281997 (Print)
ISSN: 2252-0589 (Onlinc)

Vol. 18 No. 4 Ser. No. 61 2017

IRANIAN
JOURNAL
OF
VETERINARY
RESEARCH




Iranian Journal of Veterinary Research, Shiraz University 27¢

Short Paper

Comparative efficacy of serological diagnostic methods and
evaluation of polymerase chain reaction for diagnosis of
bovine brucellosis

Nehal: Verma, A. K.%: Kumar, A.* and Ahmed, 12

IMVSc Scholar, Department of Veterinary Epidemiology and Preventiwdidifie, U. P. Pt. Deen Dayal Upadhyaya Pashu Chikitsa
Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan (DUVASU), Maff8k@01 Uttar Pradesh, IndigDepartment of
Veterinary Epidemiology and Preventive Medicine, U. P. Pt. Deen Dayadiyaya Pashu Chikitsa Vigyan Vishwavidyalaya Evam
Go Anusandhan Sansthan (DUVASU), Math@g#001 Uttar Pradesh, Indig&Department of Veterinary Microbiology, U. P. Pt.
Deen Dayal Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalaya EvarAn@sandhan Sansthan (DUVASU), Math@®&t001
Uttar Pradesh, India

"Correspondence: A. K. Verma, Department of Veterinary Epidemiology and Preventive Medicine, U. P. Pt. Deen Dayal Upadhyaya
Pashu Chikitsa Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan (DUVASU), Mathura-281001, Uttar Pradesh, India. E-
mail: drakverma79@gmail.com

(Received 26 May 2016; revised version 15 Mar 2017; acceptagr22017)

Summary

The aim of present study was to compare the diagnostic performatiee differentBrucella abortus antigen based serological
and molecular tests such as Rose Bengal Plate Test (RBPT), indirect enzyché@imkmosorbent assay (I-ELISA) and polymerase
chain reaction (PCR). Out of 89 samples, 44 were positive by I-EL184)y RBPT and 21 by PCR. Substantial agreement was
observed between PCR an@&IiSA (k=0.48). A slight degree of agreement was observed between RBPT and |-EhtSRGR
(x=0.18) and RBPT and PCR (x=0.11). Indirect enzyme linked immunosorbent assay detected more samples &g jpositng these
tests. In conclusion, I-ELISA can be routinely used for an accundteféicient diagnosis dBrucella infection, because the chances
of non-detection of an infected animal in I-ELISA are minimal. HevePCR could be used as a supplement and complement tes
along with I-ELISA for identification and differentiation of boeitrucellosis.

Key words: Bovine Brucellosis, I-ELISA, PCR, RBPT
Introduction methods.

Brucellosis, caused bBrucella species, is a serious Materials and Methods
zoonosis affectinga wide range of domestic and il
animals all over the world (Kumaat al., 2009, 2016; S | llecti
Neha et al., 2014; Vermaet al., 2014). At present, aranf)e coliection ional q ied .
brucellosis is usually diagnosed based on serological and_ﬁ e pr%s_en_t cross_—secuzna stuAy Wﬁs cagle hOUt n
microbiological tests. Serological methods such as Ros ierent  districts - viz., _Agra, mroha, aghpat,
Bengal Plate Test (RBPT) and enzyme linked ul_andsghar, Etawah, Firozabad, Ghaziabad, Hapur,
immunosorbent assay (ELISA) are not always sensitive'\P/'a'gpu;' ?ng. Mgth.ura 208 ]ztgle wes_tern part of _Uttar
or specific due to cross-reactivity with other bacterial ' 'ac€sh, india during 5 Using a convenient
antigens (OIE, 2012). Isolation of etiological agent is sampling procedure with records of animal detlern.]mants.
considered as gold standard test in diagnosis of diseasé&\| (he animals were handled as per the guidelines of

but isolation ofBrucella spp. is tedious, time consuming th|ce_1I Committee.  3-5 ml  blood sampleg were
and difficult due to the intra-cellular and fastidious 2S€Ptically collected from the selected 89 animals by

nature of the bacteria and is relatively difficult under 1U9ular vein-puncture using vaccutainers (BD, USA) and

field conditions due to its zoonotic nature (Kaynak- serum was separated by centrifugation and stored at
Onurdag et al., 2016). Recently, new molecular -20°C till tested. A total of 89 animals were selected

techniques like the polymerase chain reaction (PCR)showing reproductive disorders like abortion, repeat

have been developed for the detectiorBoicella DNA breeding, anoestrous, pyometra, .metritis, reten.tion_ of
in body fluids having low number of non-viallBeucella plaqenta. No ammal had the history of vaccination
organisms (Ciftciet al., 2017). Therefore, the present against brucellosis.

study was conducted to evaluate PCR assay fer th

detection ofBrucella DNA in serum and from bovine Serological analysis

and to compare its performance with serological Three different diagnostic techniques i.e. RBPT,
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indirect enzyme linked immunosorbent assay (I-ELISA) Tablle 3: Sensiti\(ity and spepificity of RBPT for diagnosis of
and PCR were comparatively evaluated for diagnosis ofoovine brucellosis in comparison to I-ELISA

bovine brucellosis. Rose Bengal Plate Test was statistics Value (%) 95% ClI
codqducted as per s':arlld?jrd _procedure E)Adi(m., 1975). Sensitivity >9.55 16.76 10 45.20%
Indirect enzyme linke immunosorbent assay was gpecificity 88.89 7595 to 96.29%
performedas per the manufacturer’s instructions, using Positive predictive value 7222  46.52t0 90.31%
the kit procured from Svanova (Biotech-AB), Uppasala, Negative predictive value  56.34  44.05 to 68.09%
Sweden. For PCR analysis, the genomic DNA of
Brucella spp. was extracted from sera samples. Briefly, Tapje 4: Sensitivity and specificity of PCR for diagnosis of
500 pL of sera samples were placed in a 1.8 mlpovine brucellosis in comparison to I-ELISA

Eppendorf tube and centrifuged for 15 min at 15,000 x g

The pellet was resuspended in 200 of nuclease free  Statistics Value (%) 95% Cl
water and processed for extraction of DNA using phenol-~Sensitivity 47.73  32.46t0 63.31%
chloroform method (Sambrook and Russel, 2001). DNA Specificity 100.00 92.13to 100.00%

amplification was performed using primers (5-GAC Positive predictive value ~ 100.00  83.89 to 100.00%
GAA CGG AAT TTT TCC AAT CCG3 and 3°-TGC Negative predictive value 66.18 53.68t0 77.21%
CGA TCA CTTAAG GGCCTT CAT-5") (Bricker and

Halling, 1994). M P N 12 34 5 6 78 910

Statistical analysis

Serological and molecular tests were compared with
each other. Sensitivity, specificity, concordance
percentage and the agreement between the tests (kapg
statistic) were evaluated (Thrusfield, 2008). Arbitrary
benchmarks for observed kappa values as described b
Thrusfield (2008) were used for evaluating observed
kappa values.

498bp

Results
Fig. 1: PCR assay for detection of brucellosis in dairy animals.

- _ Lane M: 100 bp DNA ladder, Lane P: Positive control
Out of 89 samples, 44 were positive by I-ELISA, 18 (Brucella abortus vaccine), Lane N: Negative control (foetal

by RBPT and 21 by PCR (Table 1.)' Of 21 PCR pOSII!V_e calf serum), and Lane 1-10: Cell lysate (serum samples)
sera samples, 47.73% were obtained from seropositive
animals, while one serum sample that was negative b
the serological tests but its serum was positive by PC
The agreement of I-ELISA with RBPT and PCR is
depicted in Table 2. There was fair agreement betwee
PCR and ELISA (k=0.48), while a slight agreement was
observed between RBPT and ELISA (k=0.18); and
RBPT and PCR (x=0.11). Analysis of concordance . .
percentage indicated a higher concordance percentage &?1SCUSSION
74.16% between PCR and I-ELISA. Different tests viz.,
RBPT and PCR were compared and sensitivity, Due to difficulty in bacterial isolation, serological
specificity, predictive value (positive) and predictive tests viz., RBPT, complement fixation test, buffered plate
value (negative) of different tests when compared with |- antigen test, I-ELISA are routinely used for its diagnosis.
Thirty-one samples that failed to yield a positive reaction
Table 1: Outcome of individual tests in RBPT were positive in the other serological test (I-
ELISA), where these samples showed high optical

¥LISA considering it as “golden standard technique”
ere calculated (Tables 3 and 4). Sensitivity of PCR was
the higher (47.73%) than that of RBPT (29.55%).
répecificity of PCR was 100%, while the specificity of
RBPT was 88.89%.

Test. | RBPT -ELISA PCR density (OD). Therefore, false negative reaction in RBPT
Positive 18 44 21 might be due to prozoning effect, when sera of high
Negative 71 45 68 antibody titers are tested against it (OIE, 2012).

Table 2: Agreement between RBPT, ELISA and PCR for diagnosis of bovine brsisello
0.95 confidence interval

Combination of tests Kappa value Concordance percentage (%)
Lower limit Upper limit

RBPT and ELISA 0.1856 0.0483 0.3229 59.55

PCR and ELISA 0.4801 0.3238 0.6364 74.16

RBPT and PCR 0.1149 0 0.338 69.66

" Slight agreement, aridmoderate agreement
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Out of 89 samples, 44 were positive by I-ELISIS 14371444,
by RBPT and amplicons of 498 bp (Fig. 1) were detectedAlton, GG; Jones, LM and Piezt, DE (1975). Laboratory
in 21 samples by PCR (Table 1). The wide variation in  techniquesin brucellosis. 2nd Edn., Monograph SerieoN
number of samples detected as positive by RBPT (18), I- ii,SWorld Health Organization (WHO) Geneva. RE2
ELISA (44) and PCR (21) Cquld be beqause of ma.nyBricker, BJ and Halling, SM (1994). Differentiation of
factors. PCR detects DNA, which may t_)e in onv quantity g cdia abortus bv. 1, 2 and 4Brucella melitensis,
in serum samples even though the antibody titre is quite  grycdia ovis, and Brucella suis bv. 1 by PCR. J. Clinc.
high. Alternatively, the antBrucella antibodies titre of Microbiol., 32: 2660-2666.
serum may be below detectable level but a sufficientCifici, A; Ica, T; Savasan, S; Sareyyupoglu, B Akan, M
DNA gquantity for PCR detection as it has been reported and Diker, KS (2017). Evaluation of PCR methods for
that PCR could detect 5 fg of DNA (Kaushék al., det.ection oBrucella strains from culture and tissues. Trop.
2006). In present study, the serum sample was preferred Anim. Health Prod., 49: 75863 _
over whole blood for nucleic acid amplification because Ghorbani,  A; Khorasgani, MR; Zarkesh-Esfahani, H;
of easier extraction of DNA; and no inhibition of Sharifiyazdi, H; Kashani, AD and Emami, H (2013).

. . . Comparison of serology, culture, and PCR for detection of
amplification by anticoagulants, hemoglobin and host brucellosis in slaughtered camels in Iran. Comp. Clin.

DNA (Zervaet al., 2001; Al-Garadiat al., 2011). As far Pathol.22:913-917.

as the presence drucella DNA in serum sample is  Kaushik, P; Singh, DK; Tiwari, AK and Kataria, RS
concerned, these are breakdown productBrmicella (2006). Rapid detection ddrucella sppin cattle by PCR. J.
organism during bacteremia (Zena al., 2001) or Appl. Anim. Res., 30: 228.

before settlement to its preferred location in the host,Kaynak-Onurdag, F; Okten, S and Sen, B2016). Screening
organisms remain in blood circulation for some time. Brucella spp. in bovine raw milk by real-time quantitative

" PCR and conventional methods in a pilot region of
In the present study, 21 PCR positive sera samples, | 00 a0 e ire Turkey. 3. Dairy S@9: 33513357,

47.73% were obtained from sgropositive animalg, Wh”eKumar, A; Gupta, VK: Verma, AK: Sahzad; Kumar, V-

one serum sample was negative by the serologl_cal_tests Singh, A and Reddy, NCP(2016). Seroprevalence and
but its serum was positive by PCR. These findings sk factors associated with bovine brucellosis in western
indicate that PCR can be valuable for laboratory  uttar Pradesh, India. Ind. J. Anim. Sci., 86: 1%5.
diagnosis of chronic infections or very early stage whenKumar, N; Pal, BC; Yadav, SK; Verma, AK; Jain, U and
antibodies could not be diagnosed (Ghorbanial., Yadav, G (2009). Prevalence of bovine brucellosis in Uttar
2013). In the present study, I-ELISA was found to be  Pradesh, India. J. Vet. Pub. Hith.,129-131.

more sensitive, which is in concurrence with the previousMittal, V; Kumar, M and Ambwani, T (2005). Sero-
study (Ul Islamet al., 2013). On the contrary, Mittat epidemiological pattern of brucellosis among livestock of

al., (2009 reported that RBPT is more sensitive than ﬁ/'lzt(;'dzgd;;gn; Singh Nagar in Uttaranchal. Ind. J. Vet

ELISA, when applied to buffalo sera. In conclusion, I- Neha; Ahmed, W; Verma, AK; Jain, U and Bist, B (2014).
ELISA can be routinely used for an accurate and  gyyceliosis in organized dairy farm: an investigation. Asian
efficient diagnosis ofBrucella infection, because the J. Anim. Sci., 8: 283.

chances of non-detection of an infected animal in I-OIE (2012). Bovine brucellosis. Section 2.3. 5th Edn., In OIE
ELISA are minimal. However, PCR could be used as a Manual of Standards for Diagnostic Tests and Vaccines.
supplement and complement test along with I-ELISA for ~ OIE, Paris.

identification and differentiation of bovine brucellosis. ~ Sambrook, J and Russell, DW(2001). Molecular cloning: a
laboratory manual. (3rd Edn.), New York, Cold Spring

Harbor Laboratory Press. PBR45-547.
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