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« Bovine mastitis

= inflammation of the mammary
gland caused by several bacteria
(Zadoks et al., 2011) but is also a
response to intramammary
mycoplasmal, fungal, or algal:
infections.

= most costly disease in dairy cattle.
Decreased milk production
accounts for ~70% of the total cost
of mastitis (Zhao & Lacasse, 2008).
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* Bovine mastitis

Classifications Types

1. Subclinical - mild non- 1. Contagious - spread
visible inflammation of from cow to cow, via
mammary gland w/ milkers’ hands, milking
normal milk and quarter machine, and flies

2. Clinical - visible 2. Environmental - fecal

abnormal, clotty or flaky
appearance of the milk
even w/ normal udder

origin or from the
surroundings such as
the beddings, feed and
soll
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Klebsiella pneumoniae

Pathogenesis
1. Capsular antigens
2. Adhesins Fig 2.
3. Siderophore
4. Lipopolysaccharide

ight microscopy of Klebsiella pneumoniae
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Klebsiella pneumoniae

Humans
1. Bacteremia
2. Respiratory infection
3. Urinary infection
4. Pyogenic liver
abscess
5. Meningitis
6. Endophthalmitis

Animals

1. Similar in humans -
dogs, monkeys,
guinea pigs,
muskrats, birds and
fox

2. Mastitis - cattle
3. Metritis - mares
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Klebsiella pneumoniae

Table 1. List of lesions caused by common K. pneumoniae serotypes.

# |Serotype Symptom / Clinical Sign Reference
1 Invasive pyogenic liver abscess, septicemia, Brisse et al., 2009 &

K1 pneumonia, endopthalmitis, metritis (mares) Turton et al., 2010
2 pneumonia, metritis (mares), resistance to neutrophil

K2 phagocytosis Brisse et al., 2009
3 pneumonia, metritis (mares), resistance to neutrophil

K5 phagocytosis Brisse et al., 2009
4 Invasive pyogenic liver abscess, septicemia,

K20 pneumonia Turton et al., 2010
5 Invasive pyogenic liver abscess, septicemia,

K54 pneumonia Turton et al., 2010
6 Invasive pyogenic liver abscess, septicemia,

K57 pneumonia Turton et al., 2008
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Klebsiella pneumoniae

Table 2. List of virulence factors associated with K. pneumoniae plasmid-borne virulence genes.

Virulent

#| Gene Virulence factor Reference
1 hypermucoviscosity, serum and phagocytosis

magA resistance Brisse et al., 2009
2 hypermucoviscosity

wzy Chuang et al., 2006

3 hypermucoviscosity, serum and phagocytosis

KSwzx resistance Chuang et al., 2006
4 hypermucoviscosity

rmpA Brisse et al., 2009
5 phagocytosis resistance

wcaG Brisse et al., 2009
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Research problem and its significance

> Why Klebsiella pneumoniae ?7?7?

Hypothesis:
Klebsiella pneumoniae isolated in the bovine
mastitic milk are pathogenic.
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Objectives of the study

The study aims to establish the prevalence, to determine the
molecular serotypes and to understand the virulence factors of
Klebsiella pneumoniae isolates from bovine mastitis milk.

Outcome

- To help prevent and control the pathogenicity of Klebsiella
pneumoniae which is essential in alleviating mastitis;

* To help diminish or avoid transfer of such virulence factors to other
pathogens that could infect humans.
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Time and place of the study
« Time: June 2016 to June 2018

» Location:
>DVPS, CVM, UPLB, Laguna, &

Fig 3. Philippine map showing northeastern
Batangas as a dairy cattle zone
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Materials & Methods

FLOWCHART

Batangas Dairy Cattle Farms

* History of recurrent mastitis

|
Crossbred milking cows

CMT & sample collection
n=230
* Clinical
|

Culture & identification

A4

Molecular serotyping (PCR) &
Detection of Virulence Genes

! !
() (+)
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Materials & Methods

» Clinical mastitis screening

Table 3. California Mastitis Test (CMT) scores (Ruegg, P.L., 2005)

CMT score | Somatic Cell Range Interpretation
N (negative) 0-200,000 Healthy quarter
T (trace) 200,000-400,000 |Subclinical mastitis
1 400,000-1,200,000 |Subclinical mastitis
2 1,200,000-5,000,000 [Serious mastitis infection
3 Over 5,000,000 Serious mastitis infection
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Materials & Methods

- Beta actin gene and molecular detection

Table 4. List of primers used in this study for detection of integron and gene cassette.

Size
#| Gene | (bp) | Primers Sequence (5'-3') Reference
1 BAG-F CGCACCACCGGCATCGTGAT ,
Tajima
2| B-actin | 210 BAG-R |CGCACCACCGGCATCGTGAT et al., 1998
K.
K. pneumoniae
3 pneumoniae Pf ATTTGAAGAGGTTGCAAACGAT
K Liu et al.,
16S— 23S pneumoniae
4 ITS 130 Pr1 ATTTGAAGAGGTTGCAAACGAT 2008
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Materials & Methods

« Molecular serotyping
Table 5. List of primers used in this study for detection of serotypes and virulence genes.
Size

# | Gene | (bp) |Serotype| Primers Sequence (5'-3") Reference
1 magAF1 |GGTGCTCTTTACATCATTGC Turton et al.,
2 | magA | 1283 K1 magAR1 |GCAATGGCCATTTGCGTTAG 2008

3 wzy-F1  |GACCCGATATTCATACTTGACAGAG Turton et al.,
4] wzy | 641 K2 wzy-R1 |CCTGAAGTAAAATCGTAAATAGATGGC 2008

5 K5wzxF360 | TGGTAGTGATGCTCGCGA Turton et al.,
6 | Kbwzx | 280 K5 K5wzxR639 |CCTGAACCCACCCCAATC 2008

7 Non-K1/ | rmpAF |ACTGGGCTACCTCTGCTTCA

8| rmpA | 516 K2 rmpAR |CTTGCATGAGCCATCTTTCA Yeh, et al., 2007
9 wzyK20F |CGGTGCTACAGTGCATCATT Fang, et al.,
10| K20 | 741 K20 wzyK20R |GTTATACGATGCTCAGTCGC 2007
11 wzxK54F |CATTAGCTCAGTGGTTGGCT Fang, et al.,
12| K54 | 881 K54 wzxK54R [GCTTGACAAACACCATAGCAG 2007
13 wzyK57F |CTCAGGGCTAGAAGTGTCAT Fang, et al.,
14| K57 [1037]| K57 wzyK57R |CACTAACCCAGAAAGTCGAG 2007
15 wcaGF  |GGTTGGKTCAGCAATCGTA Turton et al.,
16| weaG | 169 | wcaG wcaGR  |ACTATTCCGCCAACTTTTGC 2010
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Results & Discussion

BATANGAS
|

12 dairy cattle farms

CMT
624 milking cows
2,406 teats
|
Subclinical mastitis rate = 9%

Clinical mastitis rate = 19%
I

Individual quarter milk samples (n=230)
|

11 isolates from McConkey-inositol-potassium tellurite agar = 4.78% prevalence rate

colony morphology, biochemical testing & molecular detection
|

6 isolates = 2.6% confirmed prevalence rate

///\\

A273 Do2 D74B F6505 G40
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Results & Discussion
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Fig 5. Prevalance rates of K. pneumoniae bovine mastitis from previous studies
worldwide (2004 - 2014).
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Results & Discussion
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Figure 5. Representative picture of PCR amplicon of K57 (1037 bp) present in D02 and F6505
isolates. Lane 1: 100 bp DNA ladder, Lane 8: negative control, Lane 2, 4, 6-7: negative isolates, Lane
3 & 5: positive isolates.
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Results & Discussion

Table 3. List of serotypes & virulence genes found in
Klebsiella pneumoniae isolates (n=6).

# Serotype |Virulence genes Number (%)
1 K1 magA 0

2 K2 wzy 0

3 K5 KSwzx 0

4 | Non-K1/K2 rmpA 0

5 K20 N.A. 0

6 K54 N.A. 0

7 K57 N.A. 2 (33%)

8 N.A wecaG 0
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Results & Discussion
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Fig 5. Prevalance rates of common serotypes of K. pneumoniae bovine mastitis
from Osman, et al. 2014.
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Summary & Conclusion

- Since there were no virulence genes detected even
on the K57 isolate, it could be noted that the infections
brought about by these isolates are not that severe.

- Klebsiella pneumoniae isolated from mastitic milk
samples of dairy cattle...

15t in the Philippines to

account for molecular
serotypes and virulence
factors
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Way forward...

Continue with the detection of molecular serotypes of
remaining four isolates

Obtain samples from more farms

Continue obtaining samples from previously enrolled
farms as part of the surveillance program

Continuously employ higher standards on the operations
of dairy cattle farms and processing plants to have a
higher quality milk



#jitmm2018, December 13, Bangkok, Thailand

Literature Cited

«  CHUANG, Y.P.,, FANG, C.T, LAI, S.Y., CHANG, S.C. and WANG, J.T. 2006. Genetic determinants of capsular serotype K1 of
Klebsiella pneumoniae causing primary pyogenic liver abscess. J. of Infect Dis. 193: 645-654.

- FANG, C.T, LAI, S.Y,, YIl, W.C., HSUEH, P.R,, LIU, K.L. and CHANG, S.C. 2007. Klebsiella pneumoniae genotype K1: an
IerPertglgg pféh%gsinztg?t causes septic ocular or central nervous system complications from pyogenic liver abscess. Clin.
nfect. Dis. 45: - )

« LIV, Y, LIU, C., ZHENG, W., ZHANG, X., YU, J., GAO, Q., HOU, Y. and HUANG, X. 2008. PCR detection of Klebsiella
pneumoniae in infant formula based on 165-235 internal transcribed spacer. Int. J. Food Microbiol. 125: 230-235.

-  RUEGG, P.L., 2005. California mastitis Test (CMT) fact sheet 1. Resources Milk Money. pp. 1-3.

« TAJIMA, S., IKAWA, Y., and AIDA, Y. 1998. Complete bovine leukemia virus (BLVH)rovirus is considered in BLV-infected
cattle throughout the course of B-cell lymphosarcoma development. J. of Virology. 113: 55-6.

. TURTON, J.F., BAKLAN, H., SIU, L.K., KAUFMANN, M.E. and PITT, T.L. 2008. Evaluation of a multiplex PCR for detection
8f4 gezrgt}/pes K1, K2 and K5 in Klebsiella sp. and comparison of isolates within these serotypes. FEMS Microbiol Lett. 284:

.« TURTON, J.F.,, PERRY, C., ELGOHARI, S. and HAMPTON, C.V. 2010. PCR characterization and typing of Klebsiella
gzﬁugzc?)mae using capsular type-specific, variable number tandem repeat and virulence gene targets. J ' Med Microbiol. 59:

- YEH, K-M., KURUP, A,, SIU, LK., KOH, Y.L, FUNG, C-P, LIN, J-C., CHEN, T-L., CHANG, F-Y.and KOH, T-H. 2007.
Capsular serotype K1 or K2, rather than magA and rmpA, is a major virulence determinant for Klebsiella pneumoniae liver
abscess in Singapore and Taiwan. J of Medical Microbiol. 45 (2): 466-471.

«  ZADOKS, RN., GRIFFITHS, HM., MUNOZ, MA., AHLSTROM, C., BENNETT,GJ., THOMAS, E., and SCHUKKEN, YH.
Sources of Klebsiella and Raoultella species on dairy farms: Be careful where you walk. J. Dairy'Sci. 94 (2011) :1045—1051.

. §7H%(5) X. and LACASSE, P. 2008. Mammary tissue damage during bovine mastitis: causes and control. J Anim Sci. 86:



#jitmm2018, December 13, Bangkok, Thailand

Acknowledgment

E@ Disease Profiling Project

7 A UP CVM-DA Collaborative Partnership
United States Public Law-480 Title | Program

Thank you!!!

Khop Khun Kha!!!



