
ABSTRACT

Introduction

Pseudomonasaeruginosa is an opportunistic pathogenic bacterium causing sub-clinical mastitis in cattle
1[6 'g]r having slight occurrence, but is having greit effect on dairy indusiy (cheng el a/., 2010). These
are short rods shaped bacteria, aerobic in natureand can produce nos. ofpigments lplocyanin, pyoverdin,
Pfuniltl etc.)t toxins and enzymes which help in their pathogenicity in Jiffereni hosti (pavlovskis and
Wretlind,l982). Major toxins of this pathogen includls - Jxotoxin A (lorA) which inhibits protein
synthesis by-blocking activity of elongation factor 2, phospholipase C which-is haemolytic in nature,
exoenzyme S (exoS) andexoenz5mre U (exoU) which are surface proteins causing pathog"ni"ity i, ho.t.,
endotoxinor original endotoxic protein (OEP) having endotoxic effects, pyociiswhiclican inhibits the
growth of other bacteria and 

-pigments like pyocyenin can generate superoxide damaging host cells
(Quinn et a/., 201 1 ). Among all these fatal faitors, exotoxin A (oxA) ant 

"*oe*y." s jrr"s; are two
major toxins this pathogen is having which are associated with sub-clinical mastitis infection (Lanotte el
al. 

'2004_;Narayanan, 
2013). The in fectionby P. aeruginosa is a fatal septicemicwhich are very difficult to

conh^ol due to the resistance powe: of this pathogen against varieties of common antibiotic drugs forming
bio-films at the site of infection @a$mlaa at.,2012). This pathogen has become one of the mijor issuei
causing sub-clinical mastitis in bovioe due to their pattem ofpathogenicity and drug resistance capacity.
So, aiming at the pathogenic effec I of Pseudomonas aeruginoia in stb-clinical masti'iis cases, this present
study was targeted to detectand characteize P. aeruginosa isolates along with detection oftoxA and exoS
genes in those isolates screened from bovine sub-clinical mastitis cases.

Materials and Methods

laEplQ-qrlrelotrl"Iilk samples were screened by on-spot BTB test, from different dairy farms of West
Beagal with history of previous or current infection and drop in milk yieldand positive samples were
collectedto perform secondary screening by SCC study. The finally collected milkiamptes 1n= :Z 1) with
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showing distinct bluish-green pigmentation on cetrimide agar and typicai results during morphological
and biochemical characterization. Among those 19 (5.39%)isolates were confirm ed to 6e pseudomonas
aeruginosa by fluorescent technique for detection of characteristic blue-green fluorescence due to the
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sigttificantly high SCC values ofmore than 3-8 lakt cellVml ofmilk were considered for further sh.rdy.

24

f :All collected samples were tested following standard
methods as per Caxter and Wise (2004) and Narayanan (2013) to detect Pseudomonas sp. yielding
cleargreenish / bluish-green pigmentation on cetrimide agar, typical results in morphological and
biochemical characterization with the following tests -oxidase, catalase, citrate utilization, nitrate
reduction, glucose fermentation, methyl red, voges-Proskauer and indole test. Det ectior. of pseudomonas
aenrginosawudone following fluorescent tecbnique to detect of characteristic blue-green fluorescence
by the pigpent pyoverdin (Quinn et al.,20ll).

Molecular characterization of P aerlgrnosa: All positive isolates were considered for molecular
characterization following standard protocol as per L motteet al. (2004). Fresh culture ofeach strain was
harvested in 15ml rE bulfer (40mM Tris/HCl, 2mM EDTA, pH 8.0) and lysed in2201tl of a25% (wN)
aqueous solution ofSDS and 30pl Pronase. Then the mixture was incubated ovemight at 37'C to allow
cellular lysis. Bacterial DNA was extracted as per the method of Brermere, al. (1982) and was
resuspended in lml lXTEbuffer.

Specific primers were used for amplification and detection of toxAand e*oS genes(Table l)in thermal
cycler under specific PCR conditions as per metlod described by L alotteet ol. (2004):the PCR mixture
was havingPCRbuffer(i0mMTris/llCl,50mMKCl, l.5mMMgCl,,pH 8.3),200pM ofeachdNTp, 12.5
pmol of each primer, DMSO at the final concentration of 4%, llJ AmpliTa4DNA polymerase and 25ng
DNA template. The previously extracted bacterial DNA samples were amplified in Thermal cycler
(Eppendrof, Germany) using the following condition: 94'C for 3min, 30cyc1es of94'C for 30s, 55'C for
lmin and 72oC for lmin 30s and 72'C for 5min. Each gene was amplified separately. A known strain ofP
aeruginosa (ATCC no. 27853) and one E. coli strain (departmental isolate) are used as positive and
negative controls in this study. PCR products were separated in a l% agarose gel for th at 100V, stained
with ethidium bromide and detected by UV transillumination.

Table 1: Primers used in molecular characterization of .A aetuginosa isolates

Primers Gene

product bp
Reference

ETAl

ETA2

5'GGTAAC CAG CTCAGC
CACAI 3'

5'TGATGT CCAGGT CAT
GCT TC 3'

i

toxA,352

Lanotte et al. Q004)

EXOS F

EXOS R

5'CTT GAAGGGACT CGA
CAAGG 3'

exos, 504

Sequences

5'TTCAGG TCC GCG TAG
TGAAT 3'

Results and Discussion
Upon screening of 422 bovine milk samples obtained from different dairy farms of West Bengal with
history ofprevious infection and drop in milk field,a total of37l samples were considered for collection
and further testing as found positive in BTB test and showed significantly high SCC values i.e. 3.26-4.88
lakh cellVml of milk in secondary screening by SCC study. When screened for bacterial infection or for
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the presence of Pseudomonas,sp., approx. 23 (6.53%) samples were detected to be positive showing
characteristicgreenish or bluish-green colour colonies on cetrimide agar (Carter and wise, 200a). This
much presence of Pseudomonas sp. @3.6% causi"g sub-clinical mastitis in bovines in J&K were also
reporhd bySingh et al. Q005) which arealmost in accordance with this finding. All 23 isolates
weredetected to be Pseudomo.tnas sp. rN those were typical Gram negative bacillim*orphologicallyand
showed positive results to oxidase, catalase, citrate utilization, nitrate reiduction and glucose fermentation
whereas negative to MR, VP and indole tests (Carter and Wise, 2004; euinn er al] ZOtt ana Samanta,
2013) which were typical with this pathogen.

ln this_study,out of23 those positive samples, 19 (5.397d showed characteristic blue-green fluorescence
under W light due to presenceofpyoverdin (Figure l)thus confrmed to be pseudomias aeruginosa, x
this is typical for this bacterium(Samanta, 2013; carter and wise, 2004; chakrabarti, 20b7). This
prevalence of P aeruginosa (@5.39%) in bovine sub-clinical mastitis cases (@3.6%) was also reported
by Singh et al. (2005)from Jammu and Kashmir. Again, Heleilier at. eon\, yaiel et al.(2)i2)and
Vishwakarma (2008) also reported prevalence of P aeruginosatl, sub-clinical mastitis cases ofbovines
andtuffaloes witharange of 3.2Yo- 9.4% which are almosi matching with this report.
Molecular characterization of these isolates confirmed the preience of toi| genes (F,igure 2) in
12(63.160A isolates and exoS genes(Figuse 3)n 7 (36.84%\ isolates (Table z.yin itrich iisolates were
found to possess both the genes. Lanotte et al. (20M) also reported lorA (approx. 100%) to be more
frequently available gene than exoS (84.5%\ tn P aeruginosi strains isolated from different sources
which are in agreement with the present study. Again, deteition of these genes from p aeruginosa isolates
yere also reported by Dacheuxer al. (2000), Felrnaner al. (2001),Bidret al. (2008) an-d Nikbinrl o/.
(20 1 2) in their studies.
Figure 1: Showing characteristic blue-green fluore scence by Pseudomonas aeruginosa isolates due to
pimoent pyoverdin under UV light

Figures 2 & 3: PCR detection of rorA (352bp) and eroS (504 bp) genes in pathogenic p
Aeruginosarsolates

Figure 3
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Table 2: Showing distribution pattern oftoxA and exoS genes in p. aeruginosa isolates

Toxin genes

Place of sampling toxA toxAand
exoSboth

Total
(%)

Haringhata Dairy
Farm I 0 0 t (s.26)

Kalyani SLF 0 2 (10.53)
Borsul Block 2 2 0 4 (21.06\
MemariArea J J I 7 (36.84)
Mogr4Area 4 0 I s (26.31)

Total (%) ll
(57.8e) 6 (31.58) 2 (10.53) r9 (r00)
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