%2> A Comparative'Study on the Diagnostic Performanceofa, <77
Locally Produced IELISA Kit Versus a Commercially Available'Foreign Kit
for Bovine Brucellosis

Kreeson Packthongsuk® Prissana Wiriyajitsomboon? and Phattharachat Senanunsakul?

" National Institute of Animal Health, Department of Livestock Development, Bangkok, 10900, Thailand
 Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok, 10900, Thailand
"Corresponding author: Kreeson Packthongsuk; kreesonpackthongsuk@gmail.com

Abstract Result and Discussion

Bovine brucellosis, caused by Brucella abortus (B. abortus), is a significant zoonotic e |LPS Extraction and Purification
disease that leads to substantial economic losses In the livestock industry. Although
indirect ELISA (IELISA) is highly effective for diagnosis, current imported commercial kits
are expensive, involve long delivery times, and lack geographical specificity regarding
their antigens. This study aimed to develop a high-performance, standardized in-house
IELISA using highly purified lipopolysaccharide (LPS) from B. abortus, as the antigen. The
LPS was extracted and purified using the cold butanol method and chromatographic
purification, with nucleic acid and protein contamination levels as low as 0.023% and
1.04%, respectively. Optimal assay conditions were determined by checkerboard
titration. The performance of the developed IELISA was evaluated using 364 bovine
serum samples, yielding a sensitivity of 87% and a specificity of 98.94%, with an area ° Elotuﬁ’m vol. N N o
under the curve (AUC) of 0.930. When compared with a commercial iELISA kit, the in-
house version demonstrated strong agreement, with a Cohen’s kappa coefficient of
0.868. In conclusion, the developed in-house IELISA kit offers high diagnostic efficiency
and has the potential for further development and field-scale testing in the future.
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Figure 1. SEC Chromatogram of purified LPS showed two major peaks (1 and 2) at 206 nm absorbent.
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Bovine brucellosis is the zoonotic disease, causes livestock Industry losses
economically and poses a serious public health threat. While bacterial isolation remains
the diagnostic gold standard, its practical and biosafety limitations are significant.
Consequently, the World Organisation for Animal Health (WOAH) recommends the iIELISA
for diagnostics due to its high sensitivity and specificity.

However, reliance on imported commercial IELISA kits i1s hindered by high costs,
brolonged delivery times, and potential diagnostic inaccuracies arising from regional Figure 2. (A) Silver-stained SDS-PAGE
hacterial strain variations. To address these limitations, this study aimed to develop a (1: Marker, 2: E. coli LPS, 3: Peak 1 LPS, 4: Peak
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e Diagnostic performance of the in-house IELISA vs. commercial kit

IELISA Performance

using the cold butanol performance parameters values Observer A IDVET
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AUC 0930  0.884100.961 ELISA ) 1 —
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purification of crude LPS by performance of the developed in-house Negative Likelihood Ratio 0131 0.079t0 0.218 79 121 . 200 =
' ' : : : : : Disease prevalence 10.000% (39.5%) = (60.5%)
the size eXCIUSICS)Ec(::h romatography IELISA with an imported commercial kit Positive Predictive Value ~ 90.086%  56.360% to 98.460% Kappa 0.86778
( ) using bovine serum samples. > Negative Predictive Value 98.561% = 97.632% to 99.129% Standard error 0.035148
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Characterization of LPS - ‘:.,
e SDS-PAGE . Figure 4. The developed in-house IELISA demonstrated high diagnostic efficacy, achieving a
e Westren blot analysis o sensitivity of 87.00% and a specific.:ity. of 98.?3% (AU(,Z = 0.930) (A). Additionally, it showed
e HPLC strong agreement with the commercial IELISA kit (Cohen’s kappa = 0.868) (B).
@
Conclusion

Highly purified LPS was extracted from B. abortus with minimal contamination and applied to the serological diagnosis of bovine brucellosis. The IELISA results indicated that
the in-house IELISA exhibited outstanding diagnostic performance, with high sensitivity and specificity. Ultimately, the developed in-house IELISA kit offers excellent diagnostic
efficiency holding the promising potential for further development and field-scale testing in the future.
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