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Abstract

A recently developed bovine cathelicidin (CATH) ELISA was evaluated in the dairy buffalo (Bubalus bubalis)
by testing 618 quarter milk samples from a herd with subclinical mastitis cases. Somatic cell count (SCC)
and bacteriological culture (BC) were carried out on the same samples for comparison. Out of 618 quarters,
258 (41.75%) were positive to CATH, 289 (46.76%) had SCC > 200,000 cells/mL, and 457 (73.95%) were
positive to BC. The most prevalent microorganism was Staphylococcus aureus (SAU, 35.76% of all quarters),
followed by non-aureus staphylococci (NAS, 22.17% of all quarters). Clinical mastitis quarters were only 7
(1.13%). CATH levels were significantly higherin clinical quartersandin...7h SCC, BC-positive quarters than
in healthy, low SCC, BC-negative quarters. The highest median vai.~2 were observed for SAU and the
lowest for NAS. Differences among microorganism classes werc 2enerally more significant for SCC than for
CATH. Test characteristics of the CATH ELISA, evaluated by ~or.sidering as true positives all BC-positive
quarters with SCC > 200,000 cells/mL(N=242), and as t 'u~. regatives all sterile quarters with SCC < 200,000
cells/mL (N=44), were as follows: sensitivity 57.65%, s, ecificity 84.09%, positive predictive value 95.24%,
negative predictive value 26.62%, accurrcy 61.6_%. Therefore, the bovine CATH ELISA showed a fair

sensitivity and a good specificity in deteccir.g - ater buffalo mastitis.

Keywords: Subclinical mastitis; wa.cr vuffalo milk; cathelicidin ELISA; somatic cell count; bacteriological

culture.



1. Introduction

Mediterranean buffalo (MB) milk represents arelevant Italian economicresource in terms of sales volume
and workforces employed (~ 320 million/year and ~ 15’000 people, respectively). Nevertheless, clinical
management is often based on knowledge transferred from bovines, as limited specific information is
available. One of the most prevalent diseases in dairy buffalo is mastitis with major economic, hygienic and
welfare implications (Guccione and Ciaramella, 2017; Pisanu et al., 2019). Mastitis detection is typically
based on the milk somatic cell count (SCC) with a threshold of 200 x 10* cells/mL as in bovine cows
(Guccione and Ciaramella, 2017; Moroni et al., 2006; Piccinini et al., ."). Under a clinical perspective,
quarters with SCC< 200 x 10° cells/mLand negative to bacteriologirai ' .ure (BC) are classified as healthy;
quarters with milk SCC < 200 x 10° cells/mL and positive BC ¢ e ciassified as affected by intramammary
infection (IMI); and quarters with milk SCC > 200 x 10° ~d positive BC are classified as affected by
subclinical mastitis (SCM) or by clinical mastitis (CM' 2_cording to absence or presence of clinical signs,
respectively (Guccione et al., 2017; Guccione ar.a Jiarcomella, 2017).

Several contagious (e.g. Staphylococci's aure.s, Streptococcus agalactiae), environmental (e.g.

Streptococcus dysgalactiae, Escherichic .¢™

and opportunistic microorganisms (e.g. Non-Aureus
Staphylococci, Streptococcus pluranii, aliurn) are recognized as mastitis-causing in MB (Fagiolo and Lai,
2007; Guccione et al., 2016; Moror. et al., 2006). Losses in milk production as well as changes in milk
components, coagulation pro yerti s, and farm profitability are reported in MB herds positive for mastitis-
causing bacteria (Guccione et il., 2014; Piccinini et al., 2006), but information regarding clinical effects or
management strategies based on early diagnosis is still scarce (Guccione and Ciaramella, 2017).

More sensitive and specific SCM detection tools might improve hygienic and sensorial qualities of water
buffalo milk and dairy products. Currently, the limited literature data available for water buffalo SCC when
compared to bovine SCC creates some uncertainty on the best threshold to use for defining presence of

inflammation (Fagiolo and Lai, 2007). Addingtothis, an influence of daysin milk and parity on SCChas been

reported to occur in buffaloes (Ceron-Mufioz et al., 2002; Piccinini et al., 2006; Sahin et al., 2017, 2016;



Sahin and Ulutas, 2016). A better understanding of this parameter together with the implementation of
alternative diagnostic strategies would greatly improve detection performance.

A promising mastitis marker in this respect are milk cathelicidins (Addis et al., 2016c, 2016b; Smolenski et
al., 2011). Cathelicidins are antimicrobial proteins released by milk neutrophils and epithelial cells in
response to an IMI (Cubeddu et al., 2017; Zanetti, 2005). Being specifically produced by these cells, CATH
may represent a more specificindicator of mastitis when compared to the total SCC that includes also other
celltypes. Our group developed an ELISA for detecting milk CATH by selecting and validating monoclonal
antibodies against the bovine and ovine cathelicidin sequences. This pan-cathelicidin milk ELISA
demonstrated remarkable diagnostic performances in both dairy <ne <5 (Addis et al., 2016b, 2016a), and
its successful application in MB would lead to a unique test for uetecting milk CATH in different dairy
ruminants with interesting perspectives foritsimplementati .~ ir. otherformatsincluding pen-side tests. A
recent shotgun proteomics study revealed that cathel cir.irs are the most increased protein family also in
the milk of water buffalo with mastitis (Pisar.u .'t a., 2019). Therefore, in this work we assessed the
diagnostic performance of the bovine/ovine CA1:: ELISA in the quarter milk of a MB dairy herd with high

incidence of subclinical mastitis, by carry n-, . *:t a comparative evaluation with SCC and BC.

2. Materials and methods

2.1. Animals and milk samples

A total of 618 quarter milk samples were collected from a herd with 460 milking buffaloes in the context of
a milk quality programin Campania (ltaly) receiving aninstitutional approval by the Ethical Animal Care and
Use Committee of the University of Naples “Federico IlI” (n. 2016/0052967). All procedures were carried out
conformingtothe relevantrules and regulations on animal welfare. Before sampling, all animals enrolled
were submitted to clinical examination focused on the udder health status. Then, teats were carefully
cleaned and disinfected with disposable towels embedded with chlorhexidine, stripped, and approximately

10 mL of milk was collected aseptically from each quarter into sterile vials. Samples were brought to the



laboratory and stored at 4°C for a maximum of 24 h until BC and SCC were performed. An aliquot was
frozen and shippedintemperature-controlled containers to the Porto Conte Ricerche laboratories for ELISA

testing.

2.2. Bacteriological culture (BC) and Somatic cell count (SCC)

BC was performed according to the National Mastitis Council standards (2017). Ten pl of each milk sample
was spread onto blood agar plates (5% defibrinated sheep blood). Plates were incubated aerobically at 37°C
and examined after 24 h. Colonies were classified based on Gram s.~in, morphology, and hemolysis
patterns, and the number of each colony type was recorded. R~ni_-<ntative colonies were then sub-
cultured on blood agar plates and incubated again at 37°C for 4 h 1o obtain pure cultures. Gram-positive
cocci were differentiated into staphylococci and streptococc ~v e catalase reaction. A coagulase test was
performed onallisolated Staphylococci; those showin, ' pos’tive reaction were identified as Staphylococcus
aureus (SAU), while strains showing negative re-.cti )nv. 2re classified as non-aureus species (NAS). Species
identification was carried out with a gallery of bioct2mical tests. Only samples with more than five colonies
with the same characteristics were consid 2r z:c ositive, and non-sterile samples with at least one and less
than five colonies with the same chara. *eristics were classified as non-significant growth (NSG). If SAU was
present, samples with lessthan five . ~lonies were also considered positive. SCC was determined using an

automated counter (Bentley Som. count 150; Bentley Instruments, Chaska, MN).

2.3. Pan-Cathelicidin ELISA

CATH abundance in buffalo milk was assessed with a pan-cathelicidin sandwich ELISA developedin-house at
Porto Conte Ricerche forsheep and cow cathelicidins, as previously described (Addis et al., 2016b, 2016c).
According to the UniProtKB/SwissProt Database (http://www.uniprot.org/) release 2019 02, the pan-
cathelicidin peptide (PCP) sequence used to develop the pan-cathelicidin ELISA (Addis et al., 2016b)
included a region having identities of 93.2% with Cathelicidin 1 (AOAOA7UX81), 80.0% with Cathelicidin 5

(VOLY96), 75.3% with Cathelicidin 7 (LOL830), 70.7% with Cathelicidin 6 (AOAOA7UXB6), 70.3% with



Cathelicidin 2(AOAOA7V3V9) and 68.9% with Cathelicidin 4 (AOAOA7NSG7) protein sequences, respectively.
The optical density value (OD) measured at 450 nm (OD450) was normalized against 6 culture-negative
buffalo milk samples with <50,000 cells/mL, included in all ELISA plates as internal controls. Then, the
average OD450 (+3 SD) of the internal controls was subtracted from all OD450 values to obtain the
normalized OD450 value (NOD450). For easing logarithmic transformation and visualization, the adjusted
0ODA450 value (AOD450) was calculated by adding a correction factor of 0.1 to all NOD450 values. Then, a
threshold of > 0.114 AOD450 was applied for classification of samples as positive to CATH (Addis et al.,

2016b).

2.4. Statistical analysis

According to the Shapiro-Wilk normality test, the data fo.'~v ed a non-normal distribution. Statistical
significance of the differences among result distrib 1itiors was therefore evaluated with the U-Mann-
Whitney test (when comparing two parameter.) « r w.*h the Kruskal-Wallis test and the Dunn’s post-hoc
paired comparisons (when comparing three or 1..ore parameters). Statistical analysis and descriptive
statistics [median and interquartile rang 2 /«C7)] were carried out with GraphPad Prism version 5.03 for
Windows (GraphPad Software, La lc.'a, CA) and with MedCalc version 15.2.2 for Windows (MedCalc
Software, Ostend, Belgium). Thresi, ~las of 0.114 AOD450 and 200,000 cells/mL were used for cathelicidin

(Addis et al., 2016a) and SCC Mot »ni et al., 2006), respectively.

3. Results

3.1. General statistics
Most animals were clinically healthy and had no udder, teat, or milk abnormalities. Only 7 quarters out of
the 618 included in the study (1.13%) showed signs of clinical mastitis. Of all quarters, 457 (73.95%) were

positive to BC, 289 quarters (46.76%) had SCC > 200,000 cells/mL, and 258 quarters (41.75%) were positive



to the CATH ELISA. All clinical mastitis quarters were positive to BC, had SCC > 200,000 cells/mL (median
4.091.000 cells/mL)and were positive to the CATH ELISA (median 0.31 AOD450). Results are summarized in

Table 1. Detailed sample results are reported in Supplementary File.

3.2. Relationship between CATH ELISA and SCC

Quarter milk sampleswere grouped according to CATH results (CATH negative and CATH positive) and the
distribution of the SCCvalue in the two groups was assessed, respectively. Result distribution is illustrated
as boxplotsinFig. 1, and the respective median and interquartile range. . “e reportedin Table 2. SCCvalues
were significantly lower in CATH-negative than in CATH-positive ~tarters (P < 0.001), indicating an
association between increase in SCC and presence of CATH. In ¢act, itne median SCC was 98,500 cells/mLin
CATH-negative quarters, well below the 200,000 cells/mLthi.<huld, and 713,000 cells/mLin CATH-positive
guarters, well above it. However, there was an overlz 2 r.f SCC values involving the upper quartiles of the

CATH-negative group distribution and the lowr 4 1ar.'es of the CATH-positive group distribution.

3.3. Relationship of CATH ELISA with BC a 1d ¢, ~ical status

Quarters were then classified into n. sative, SCM, and CM, by considering all sterile quarters with SCC
<200,000 cells/mL as true negatives, ali BC-positive quarters with SCC >200,000 cells/mL and absence of
clinical signs as SCM, and all ruan 2rs showing clinical signs of mastitis as CM, respectively (Guccione and
Ciaramella, 2017). The distribt’ .ion of CATH (AODA450) values amongthe groups is illustrated as boxplots in
Fig. 2, and the respective median and interquartile ranges are reported in Table 3. As a result, all classes
differed significantly from one another, indicating an association of CATH with mammary gland
inflammation combined with presence of bacteriaor clinical signs. The median CATH value of the negative
group was below the 0.114 AOD450 threshold and the median CATH value of the SCM group was above it,
although there was an overlap of CATH values in the upper and lower values of the two distributions,

respectively. Inthe CMgroup, CATH values were considerably higher; in this case, the median CATH value



was over 0.3 AODA450, and the central quartiles of the distribution did not overlap with those of negative

quarters.

3.4. Relationship of SCC and CATH results with the isolated microorganism

BC results for all quarters are detailed in Table 4 and summarized in Fig. 3. SAU was the most prevalent
microorganism (221 quarters, 35.76%), followed by NAS (137 quarters, 22.17%).

Median and IQR values measured for SCC and CATH according to the pathogen are detailed in Table 4 and
plottedin Fig.4. Amongall BC-positive quarters, the highest SCC and C/+ 74 median values were measured
in SAU-positive ones. SAU-positiveand NAS-positive quarters differ=a -ic.ificantly in SCC and CATH levels;
the SCC of SAU-positive quarters was also significantly differe 't from sterile and other/NSG quarters.
Further, 38.46% quarters with SAU were positive to both 527 z.nd CATH, vs 19.70% of quarters with NAS.
Sterile quarters positive to both SCC and CATH were 17.45%. When SAU was isolated, SCC was > 200,000
cells/mLin 65.61% of cases, and CATH was abc ve *hreshold in 48.87% of cases. On the other hand, when
NAS were isolated, SCCwas > 200,000 cells/mLonly in 33.57% of cases, and CATH was above threshold only

in 31.39% of cases.

3.5. Test characteristics of CATH ELILA in detecting culture-positive quarters with high SCC

Since neither BC nor SCC are per 2ct tests (Addis et al., 2016c; Dohoo and Leslie, 1991; Fox, 2013; Ruegg
and Pantoja, 2013; Schukken :t al., 2003; Walker et al., 2011), the diagnostic performance of the CATH
ELISA was assessed by considering as true positives all BC-positive quarters with SCC > 200,000 cells/mL
(N=242), and as true negatives all sterile quarters with SCC < 200,000 cells/mL (N=44), based on the
standards set by previous studies (Guccione and Ciaramella, 2017). Test characteristics were as follows:
sensitivity (Se)57.85%, specificity (Sp) 84.09%, positive predictive value (PPV) 95.24%, negative predictive
value (NPV) 26.62%, accuracy (A) 61.89%. The respective 95% confidence intervals (95% Cl) are detailed in

Table 5.



4. Discussion

Cathelicidin hasemerged as aninteresting marker for integrating and improving mastitis detection (Addis
et al., 2013; Smolenskietal., 2011; Whelehanetal., 2014) alsointhe water buffalo (Pisanu et al., 2019). Its
diagnostic performance, as evaluated in cows and ewes with a CATH ELISA, was demonstrated to be of
interest (Addis et al., 2016b) and its applicability in goats was also recently described (Tedde et al., 2019).
The ability to successfully measure the same marker with one diagnostic format in different dairy
ruminants, including the water buffalo, would be of interest foritsimplementation in the diagnosticroutine
and for the development of other formats including pen-side tests.

A sensitive and specificmastitis test based on protein markers linked .~ i.inate immunity presents several
advantages in comparison to somatic cells (Viguier et al., '00Y), as discussed in our recent articles
describing the cathelicidin ELISA (Addis et al., 2017, 2016, 27,16c). Adding to the closer correlation of
protein markers than somatic cells with the presen :e of inflammation, an ELISA can be carried out on
frozensamplesinbatch, evenretrospectively, a”.a\'oe. not require dedicated expensive instrumentation
or specifictechnical skills, beinga widespread and L:ieap laboratory assay technique. The development of a
dedicated pen-side test might also ena!ile 1 - implementation in the field, providing the same logistic
advantages of CMT with betterdiagno.*ic performance characteristics and ease of interpretation, although
it will be asignificant challenge to .~mpete with the low cost, widespread diffusion and straightforward
execution of the CMT.

With these premises, this stud ; assessed the same CATHELISA formatin anothervaluable dairy species, the
MB, revealing a good specificity and a fair sensitivity in discriminating bacteriologically positive, SCM
quarters from sterile, healthy quarters. SCCvalues were significantly higherin CATH-positive than in CATH-
negative quarters, indicating an association between mastitis and presence of CATH in milk. All clinical
mastitis quarters showed high values for both SCC (median 4.091.000 cells/mL) and CATH (median 0.31),
reinforcing the positive correlation of both parameters during mammary gland inflammation in agreement

with the observations made in cows and ewes (Addis et al., 2016b, 2016c).



However, the ELISA was less specific and sensitive in MB than in bovine cows and in ewes. In a recent
shotgun proteomics study from our group (Pisanu et al., 2019), the most abundant CATH proteoform in
buffalo milk with staphylococcal IMI was CATH 4. Unfortunately, this proteoform shares the lowest
homology (68.9%) with the PCP sequence used for generating monoclonal antibodies (PCP, Addis et al.,
2016a and 2016b). Optimization of antibody reactivity against CATH 4 might therefore improve diagnostic
performances. Nevertheless, reactivity of the same antibodies by western immunoblotting in cathelicidin-
positive buffalo quarter milk was very good (Pisanu et al., 2019) and we cannot rule out that CATH levels
may actually be lower in buffalo milk than in the milk of other daiiy <pecies, reducing the diagnostic
potential of this assay.

In additionto the diagnostic performance, other observations leserve some discussion. First, a very high
number of quarters in the study herd were positive tu bh=cteriological culture, although sampling
procedures were carried out according to the NMC guize'ines (Middleton et al., 2017) taking care not to
contaminate the milk, and stripping was perfun. ea. This is in agreement with previous reports in MB
(Moroni et al., 2006), but the numberof SC~ and C~TH-positive quarters was not as high as expected with
such a prevalence of BC-positive samples; ira..~d, with 73.95% of samples with positive BC, only 46.76% of
samples had SCC > 200,000 cells/mv. and only 41.75% were above threshold in the CATH ELISA. For
comparison, in cows with 13.7% of s. mples with positive BC, 18.8% had SCC > 200,000 cells/mL, and 29.0%
were above threshold inthe ( ATh ELISA (Addis et al., 2016c). In ewes with 20.6% of samples with positive
BC, 37.02% had SCC > 200,000 cells/mL, and 35.3% were above threshold in the CATH ELISA (Addis et al.,
2016b). Second, SCC was also less performing in buffaloes than in bovines, even when considering the
relationship of SCC with the etiologic agent (Addis et al., 2017). This might indicate a lesser increase of
inflammation markers as a consequence of IMl in this dairy species, asitis knownto occur in goats, another
rustic dairy ruminant (Paape et al., 2007; Tedde et al., 2019). Accordingly, CATH levels may actually be
lower in buffalo milk than in cow milk orin ewe milk.

In agreement with its higher pathogenicity and contagious nature, SAU was the most prevalent

microorganism in clinical mastitis quarters and the strongest inducer of both SCC and CATH. Accordingly,

10



increasesinSCCand CATH were seeninalowernumberof quarters positive to microorganisms other than
SAU. The behavior of CATH in SAU-positive quarters also suggests that a stronger inflammatory stimulus
might be needed to elicit SCC and CATH increase in the water buffalo than in other dairy species such as
cattle and sheep. On the other hand, presence of NAS was not related to SCC or CATH increase; CATH
median levels were even lower in NAS-positive quarters than in sterile quarters, and about half of the
qguarters with SAU did not show any increase in SCC or CATH. Further investigations will be needed to
better clarify the relationship of a positive milk microbial culture with IMl and mastitisin the water buffalo,
also in light of the recent findings on the milk microbiome (Addis et ai., 2016; Catozzi et al., 2017).

In conclusion, although test performances were not as good as in h¢ ire and ovine milk, the CATH ELISA
demonstrated a good specificity and a fair sensitivity in dis--iminating bacteriologically positive, SCM

quarters from sterile, healthy quarters.
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FIGURE LEGENDS

Fig. 1. Distribution of the SCC value (cells x 10°/mL) in CATH-negative and CATH-positive quarters. Boxes
indicate values within the 25th and 75th percentiles, and central lines indicate the median value. Whiskers
indicate values within the 10th and 90th percentiles, and individual dots represent values outside the
whiskers. Median and IQR values are reported in Table 2. The dashed line indicates the SCC threshold at
200,000 cells/mL. The difference between classes was statistically significant (***P <0.001) according to

the Mann-Whitney test.

Fig. 2. Boxplots illustrating cathelicidin (CATH) ELISA AODA4X1 vaiues in negative quarters, subclinical
mastitis quarters (SCM), and clinical mastitis quarters (Cw, 2s uefined in the text. Boxes indicate values
within the 25th and 75th percentiles, and central lines in.icate the median value. Whiskers indicate values
within the 10th and 90th percentiles, and indiviauil ucts represent values outside the whiskers. Median
and IQR values are reported in Table 3. Th~ dasheu line indicates the CATH ELISA threshold at AOD 0.114.
Statistical significance accordingto the Mi nr.- Y’hitney test with Dunn’s post-test correctionisindicated for

each comparison (***P <0.001; *P <(.N5).

Fig. 3. Bacteriological cultur res ilts (n=618). The bars indicate the number of quarters positive to the
different microorganisms. Ths legend reports the detail on other bacterial species (shades of blue) and

Streptococcus and Enterococcus spp. (shades of orange). Numbers are detailed in Table 4.

Fig. 4. Boxplots illustrating the distribution of somatic cell count (SCC) and cathelicidin (CATH) AOD450
values according to the bacteriological culture (BC) result. Boxes indicate values within the 25th and 75th
percentiles, and central lines indicates the median value. Whiskers indicate values within the 10th and 90th
percentiles, and individual dots represent values outside the whiskers. Median and IQR values are detailed

in Table 4. Dashed lines indicate the SCC threshold at 200,000 cells/mL and the CATH threshold at AOD
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0.114, respectively. Statistical significance according to the Mann-Whitney test with Dunn’s post-test
correction is indicated in the plots for each comparison (***P <0.001; *P <0.05). “Other” refers to other

microorganisms and non-SAU quarters with less than 500 colony-forming units/mL (non-significant

growth).
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Table 1. Median, interquartile range, mean and SD values observed for somatic cell count (SCC) and
cathelicidin (CATH) in all quarters, in quarters with a positive bacteriological culture (BC) result, and in

guarters with clinical mastitis.

Description Sample number Median (IQR) SCC (cells x 103) Median (IQR) CATH (AOD450)
All quarters 618 (100%) 169.5 (54.75-740.5) 0.108 (0.092-0.129)
Positive BC 457 (73.95%) 222 (64-985) 0.109 (0.092-0.132)
Clinical mastitis 7 (1.13%) 4091 (2789-5173) 0.306 (0.133-0.485)
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Table 2. Median and interquartile ranges (25" and 75" percentile, respectively) of the somatic cell count

(SCC) in cathelicidin (CATH) ELISA-negative and in CATH ELISA-positive quarters, respectively.

CATH ELISA result Median SCC (IQR) in cellsx 10°/mL
Negative 98.5 (49.25-283)
Positive 713 (79-2097)
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Table 3. Median and interquartile ranges (25" and 75" percentile, respectively) observed for cathelicidin
(CATH) ELISA in negative quarters, in bacteriologically positive quarters with subclinical mastitis (SCM), and

in clinical mastitis quarters (CM).

Description Sample number (%) Median (IQR) of CATH AOD450
Negative 44 (7.12%) 0.100 (0.088-0.110)
SCM 235 (30.03%) 0.120 (0.100-0.189)
c™M 7 (1.13%) 7 305 (0.133-0.485)
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Table 4. Summary of bacteriological culture (BC) findings with the respective somatic cell count (SCC) and

cathelicidin (CATH) ELISA values measured in that class. Details and distribution of BC results are reported

in Figure 3.

Description Sample number (%) Median (IQR) SCC (cells x 103) Median (IQR) of CATH AOD450
Staphylococcus aureus 221 (35.76%) 324.0 (103.5-1556) 0.112 (0.094-0.138)
Non-aureus staphylococci 137 (22.17%) 105.0 (46.0-473.5) 0.102 (0.092-0.122)
Other/NSG* 126 (20.39%) 77.0 (37.2-348.0) 0.110 (0.090-0.131)

Sterile 63 (10.19%) 90 (45.0-382.0) 0.103 (0.09-0.118)
Strepto/Enterococcus spp. 49 (7.93%) 259.0 (59.5-721.0) 0.105 (0.080-0.1305)
Gram-negatives 22 (3.56%) 199.5 (62.5-667.1) 0.110 (0.090-0.131)

*Other microorganisms and non-SAU quarters with less tha . 7 solony-forming units/mL (quarters with

non-significant growth).
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Table 5. Test characteristics of the cathelicidin (CATH) ELISA in the Mediterranean buffalo.

Value

95% Confidence Interval

Sensitivity

Specificity

Positive Predictive Value
Negative Predictive Value

Accuracy

57.85%

84.09%

95.24%

26.62%

61.89%

51.36% - 64.15%

69.93% - 93.36%

90.95% - 97.55%

22.97% - 30.61%

55.98% - 67.54%
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Highlights
e Abovine/ovine cathelicidin ELISA was evaluated for detecting mastitis in buffaloes
o The cathelicidin ELISA showed good specificity and fair sensitivity

e Optimization on species-specific sequences might further improve diagnostic performance
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