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ABSTRACT

Concerns about antibiotic residues in milk and emergence of bacterial resistance necessitate
exploration of alternative therapeutic strategies to antibiotics for treatment of mastitis. The
study was carried out to investigate the antibacterial activity of ethanol extracts Ya-Sa-Marn-
Phlae (THR-SKO010), its herbal components including Curcuma longa Linn., Areca catechu
Linn., Oryza sativa Linn., and Garcinia mangostana Linn., as well as their representative
chemical constituents including catechin, alpha-mangostin, and curcumin against
Staphylococcus spp. isolated from mastitis cows. Additionally, testing the susceptibility of the
pathogen to antibiotics as well as mechanisms of action of the agents on the representative
clinical isolates were evaluated. Most of tested isolates obtained from mastitis were resistant
to penicillin and ceftazidime. The extracts of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn.,
and alpha-mangostin exhibited remarkable antibacterial effects against all tested
staphylococcal isolates. At 4MIC, the agents additionally caused lysis, as determined by
measurement of the optical density at 620 nm. Loss of 260-nm-absorbing materials also
occurred after treatment with the extracts of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn.,
and alpha-mangostin at 4MIC. The anti-staphylococcal effects were confirmed with both
scanning and transmission electron microscopes. Moreover, Ya-Sa-Marn-Phlae, Garcinia
mangostana Linn., and Curcuma longa Linn. extracts inhibit biofilm formation of coagulase-
positive staphylococci (BCPS) 31 as well as Staphylococcus epidermidis ATCC 35984. The
current study indicated that Ya-Sa-Marn-Phlae had strong antibacterial activities and anti-
biofilm abilities against staphylococci isolated from bovine mastitis similar to that of Garcinia

mangostana Linn., alpha-mangostin, and Curcuma longa Linn.
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Prevalence of mastitis pathogens in different countries
The most common family of medicinal plants in health care of animals in
different countries

Antibacterial activity of medicinal plants against bovine mastitis pathogens

Pharmacological activities of pure constituents of Garcinia mangostana Linn.

Pharmacological activities of pure constituents of Curcuma longa Linn.
Susceptibility of bovine mastitis isolated coagulase-positive and negative
staphylococci to 16 antibiotics

Minimum inhibitory concentrations (MICs) of ethanol extracts of
Ya-Sa-Marn-Phlae, its herbal components and active constituents against
bovine mastitis isolated coagulase-positive staphylococci (BCPS) and
coagulase-negative staphylococci (BCNS)

Biofilm forming ability of different isolates of bovine mastitis isolated

Staphylococcus spp.

2

10
15

25
30
35

49

52

81



€t
=i
=h.

[u—

519m331

Factors influencing the incidence of bovine mastitis

Medicinal components of Thai traditional herbal recipe, Ya-Sa-Marn-Phlea
Time-kill assay of Ya-Sa-Marn-Phlae against BCNS 18, BCPS 31,

and Staphylococcus epidermidis ATCC 35984 at concentrations of
1/2MIC, MIC, 2MIC, and 4MIC

Time-kill assay of Garcinia mangostana Linn. against BCNS 18, BCPS 31,
and Staphylococcus epidermidis ATCC 35984 at concentrations of
1/2MIC, MIC, 2MIC, and 4MIC

Time-kill assay of Curcuma longa Linn. against BCNS 18, BCPS 31,

and Staphylococcus epidermidis ATCC 35984 at concentrations of
1/2MIC, MIC, 2MIC, and 4MIC

Time-kill assay of Areca catechu Linn. against BCNS 18, BCPS 31,

and Staphylococcus epidermidis ATCC 35984 at concentrations of
1/2MIC, MIC, 2MIC, and 4MIC

Time-kill assay of curcumin against BCNS 18, BCPS 31, and
Staphylococcus epidermidis ATCC 35984 at concentrations of

1/2MIC, MIC, 2MIC, and 4MIC

Time-kill assay of alpha-mangostin against BCNS 18, BCPS 31,

and Staphylococcus epidermidis ATCC 35984 at concentrations of
1/2MIC, MIC, 2MIC, and 4MIC

OD,, .., of the cell materials released from BCNS 18 after treated with
4AMIC, 2MIC, and MIC of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn.,
Curcuma longa Linn., Areca catechu Linn., and its chemical constituents

curcumin, alpha-mangostin for 0, 2, and 4 h lysozyme was used as control.
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OD of the cell materials released from BCPS 31 after treated with 64

260 nm
4MIC, 2MIC, and MIC of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn.,
Curcuma longa Linn., Areca catechu Linn., and its chemical constituents

curcumin, alpha-mangostin for 0, 2, and 4 h lysozyme was used as control.

OD of the cell materials released from Staphylococcus epidermidis 65

260 nm
ATCC 35984 after treated with 4MIC, 2MIC, and MIC of Ya-Sa-Marn-Phlae,
Garcinia mangostana Linn., Curcuma longa Linn., Areca catechu Linn., and its
chemical constituents curcumin, alpha-mangostin for 0, 2, and 4 h lysozyme was
used as control.

OD of suspensions of BCNS 18 treated with 4MIC, 2MIC, and MIC 68

620 nm
of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn., Curcuma longa Linn.,
Areca catechu Linn., and its chemical constituents curcumin, alpha-mangostin
for 0, 2, and 4 h lysozyme was used as control.

OD of suspensions of BCPS 31 treated with 4MIC, 2MIC, and MIC 69

620 nm
of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn., Curcuma longa Linn.,
Areca catechu Linn., and its chemical constituents curcumin, alpha-mangostin
for 0, 2, and 4 h lysozyme was used as control.

oD, of suspensions of Staphylococcus epidermidis ATCC 35984 treated 70

620 nm
with 4MIC, 2MIC, and MIC of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn.,
Curcuma longa Linn., Areca catechu Linn., and its chemical constituents

curcumin, alpha-mangostin for 0, 2, and 4 h lysozyme was used as control.

Scanning electron micrographs of BCNS 18 after treated with 4MIC 73
of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn., Areca catechu Linn.,

Curcuma longa Linn., and its chemical constituents curcumin, alpha-mangostin.

BCNS 18 was growth in tryptic soy broth (TSB) used as a control.
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Hin
Transmission electron micrographs of BCNS 18 after treated with 4MIC 77
of Ya-Sa-Marn-Phlae, Garcinia mangostana Linn., Areca catechu Linn.,
Curcuma longa Linn., and its chemical constituents curcumin, alpha-mangostin.
BCNS 18 was growth in tryptic soy broth (TSB) used as a control.
Effect of different concentrations of Ya-Sa-Marn-Phlae, 82

Garcinia mangostana Linn., Curcuma longa Linn., Areca catechu Linn.,
Oryza sativa Linn., curcumin, and alpha-mangostin on the bacterial growth and

biofilm inhibition of BCPS 31 and Staphylococcus epidermidis ATCC 35984
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CFU
°C

DMSO

ug
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mg
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colony forming unit
degree celsius
dimethylsulfoxide
gram

hour

microgram
microliter
milligram

milliliter

optical density

percent



