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faauamniimsaudn dun maiiamsdoudisaddaud methylene blue M3V UATIAIBNADIDTIVIgODIS AU
Tasdoudiyadaloarsisoauay 4’ , 6-diamidino 2- phenyllndole (DAPI) taginniin Fluorescence In Situ
Hybridization (FISH) ﬂ’Jmﬁﬂﬂuﬂaﬂwmmwﬁuﬂumemdmumu NRaMs AU IIE s Rmuzay fie
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39137 uaiimldiegaaglfiaTesdefiinnumne daumadamsiuiuusadlnndndendesqanssand
Taonmsdeumadaisd methylene blue f1lszAnTnmiaionfun15as198101a309 Somacount 150 Tudeg1a
iusduRiUsinaradlsndninnn i 200,000 taa/ua. (P>0.05) wonnntiuiaunsavulSinamag
nuafiseTaoasssndaeldlumsdeuifisaniuen valiiia 45 odoouazfumaden iz aud sy
Fowfiansiilumsasniieiolsadmudnay dmiumsldmaiia Fise fiannduiianudui1g
Tumsiinldasriaveaunicelhnhumdy (3 Staphylococcus spp. Wag Streptococcus spp.) W 1B
e limsidedelsadusnmuiinnumadunzgndes naslnmganinsmsitldfuogiahl

Abstract

A number of techniques has commonly been used in mastitis diagnosis, for example, California Mastitis
Test (CMT), Somatic cell count by Cytofluorometry (such as Somacount 150) and /or direct mastitis pathogens
detection using culture-based technique. The aims of this study, therefore, were to compare the current techniques
and the newly developed techniques, namely modified methylene blue staining, DAPI direct count and Fluorescence
In Situ Hybridization (FISH). This study indicated that the use of Somacount 150 was most efficient, consuming
lesser time with more accuracy but rather expensive and difficult for small laboratory to obtain the equipment.
Modified methylene blue staining technique showed a similar result (P>0.05) with the Somacount 150 when
numbers of somatic cell were higher than 200,000 cell/ml. Methylene blue staining, however, was the most
appropriated method to detect this disease due to its efficiency with low cost as well as provides dual results of
somatic cell and bacterial cell number in one test. Nevertheless, the results from this study showed that the
modified FISH technique has a high potential in diagnosing the mastitis caused by pathogenic bacteria such as
Staphylococcus spp. and Streptococcus spp. Moreover, the technique consumes less time and be more economical

than the conventional methods.
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Probe % FA* Sequence (5°-3”) Specificity Reference
EUB mixed** Domain Bacteria
-EUB 338 GCTGCCTCCCGTAGGAGT Amann 11aEANE (1990)
- EUB 33811 35 GCAGCCACCCGTAGGTGT Daims (agANE (1999)
- EUB 338111 GCTGCCACCCGTAGGTGT Daims HagANE (1999)
LGC Gram-positive Bacteria
mixed* with low G+C content
(Actinobacteria)
- LGC 354A TGGAAGATTCCCTACTGC Meier Lazaae (1999)
-LGC 354B 35 CGGAAGATTCCCTACTGC Meier tagamue (1999)
-LGC 354C CCGAAGATTCCCTACTGC Meier tagnme (1999)
GAM42a 35 GCCTTCCCACATCGTTT Gamma Proteobacteria | Manz Llagae (1992)
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Mastitis Diagnostic Techniques

Risky mastitis in farm

Not risky mastitis in farm

California Mastitis test (CMT)

18 Farm (23.08%)

60 Farm (76.92%)

Somatic cell count

34 Farm (43.59%)

44 Farm (56.41%)

58 Farm (74.36%)

20 Farm (25.64%)

Main bacteria genus causing mastitis
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Somatic cell Staphylococcus spp. Streptococcus spp. Not identified
(Cell/ml) (% TSA) (% TSA) (% TSA)
<200,000 0.18 0.26 99.55

200,000-500,000 0.81 0.36 98.84
500,000-1,000,000 1.38 0.04 98.58
>1,000,000 2.73 0.42 96.85
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Somatic cell number Total plate count Methylene blue staining DAPI staining DAPI Staining modified
(Cell/ ml) (CFU/ml) (Cell/ml) (Cell/ml) (Cell/ ml)

10,540 3.00x100+4.97x10° @ | 9.25x107£4.25x10° ® | 5.50x10°+1.67x10° © | 9.22x107+ 1.79x10° ®
104,987 4.40x10%+ 4.55x10* @ | 1.69x10%£3.54x107 ® | 5.64x107+4.95x10° © | 1.69x10%+2.27x10° ®
195,713 5.70x10% 1.58x10° @ | 5.55x10%:8.92x10° ® | 239x100+2.88x10° @ | 5.44x10%= 1.41x107 ®
207,907 3.95x10°+ 2.80x10* @ | 7.47x108:2.11x107 ® | 5.94x10%+ 1.09x10° ™ | 7.39x10%+3.49x10° ®
355,880 4.10x10%£3.10x10* @ | 1.27x10% 4.66x10° ® | 479x100x2.11x10° @ [ 1.27x108£2.93x10° ®
469,620 1.80x10%£2.00x10* @ | 6.78x107+3.71x10° ® | 1.09x108+4.02x10° © | 6.50x107+4.34x10° ®
815,300 1.00x10%+ 1.61x10* @ | 3.41x10%: 8.45x10° ® | 1.66x107= 1.10x10° © | 3.40x10%+5.15x10° ®
1,110,833 1.05x10% 7.02x10* @ | 4.33x107+ 1.02x10° ® | 8.78x107+1.07x10° © | 4.35x107+3.24x10° ®
1,682,680 5.20x10%+3.50x10* @ | 5.19x108+4.94x10° ® | 1.90x107£3.33x10° © | 5.19x10%3.66x10° ®
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:; =) a C% o a g‘ a 9 ad v
M3 NN 4 nJifJ‘umﬂuwamiuummumatﬁwmﬂ”luummmmmﬁmaﬂu (mean + SD)

Somacount 150
(Cell / ml)

Methylene blue staining
(Cell / ml)

DAPI staining
(Cell / ml)

10,540 = 2,703 @

23,121+ 5277

25,963 + 17,803

104,987 + 4816 ®

115,607 = 6,812 @

206,965 + 11,250 ®

195,713 + 6,629 ®

123314 12,561 ©

321,946 = 16,039

207,907+ 3,182 @

211,946+ 9,634 @

479210+ 20,551 ®

355,880 + 4,495 @

360,308+ 17,501 ©

511,850 = 61,842 ®

469,620 = 6,706

493,256 + 8,060 ®

529,653 = 19,870

815300+ 12,384 @

816,956 = 20,886

935,918 = 19,870

1,110,833 + 5,761 @

1,117,534 15233 @

1,389,041 + 164,364

1,682,680 + 27,195 @

1,687,861 18,531 @

1,939,094 = 135,098 ®
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Wonuafisuifyag HaNINTIVABUAIITNINY AN NaM3InTITRLAINANA FISH

Twnuady Strep. Spp. Strep. Spp. E. coli EUB (mix) LGC (mix) GAM42a

Stap. spp. Yes No No Yes Yes No

Strep. Spp. No Yes No Yes Yes No

E. coli No No Yes Yes No Yes

Stap. spp.+ E. coli Yes No Yes Yes Yes Yes

Strep. Spp. + E. coli No Yes Yes Yes Yes Yes

WA E. coli = Escherichia coli Stap. spp. = Staphylococcus spp. Strep. spp. = Streptococcus sp

51t 3 msasnaeunuaiFelihusdremadia FIsH Lﬁmﬁwﬁmmﬂﬁﬁﬂu?qﬁlz wiinlufegraimy
(Escherichia coli 8% Staphylococcus spp.) (1) doasnaeudiedeuensudmiunuaiSeranun (EUBmixed
AARAINGI0AT Fluorescein 150aaaMA07) (2) 1ionT 1980 UdI0AOUBINGY GAM42a (RARAINGI8ANT CY3
Boauasdunq) F19zaaiy S, aureus nalifafy E. coli
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