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ABSTRACT - With the incidence of antibiotic resistant bacteria there is increasing interest in natural products such
as herb extract and probiotics to control antibiotic resistant bacteria. This study was focused on the determination
of antimicrobial activity of Opuntia ficus-indica var. saboten against Salmonella enetrica serovar Enteritidis (S.
enteritidis), S. enterica serovar Typhimurium (S. typhimurium) DT104 and Escherichia coli O157:H7. Though
bactericidal effect of O. ficus-indica var. saboten was not observed, it had significant inhibitory activity against
Salmonella spp. and E. coli O157:H7 on the Meuller Hinton agar containing its solution dissolved in deionized water.
To investigate the antimicrobial activity in vivo, mice were challenged with S. fyphimurium DT104 (3.7 x 10° cfu/
mouse) after pre-feeding O. ficus-indica var. saboten solution. The fecal shedding of S. yphimurium DT104 was
more dramatically decreased and not detectable in feces and intestines 3 days after challenge in mice fed with O.
ficus-indica var. saboten. Antibody responses of the intestinal IgA were also significantly increased in mice fed with
O. ficus-indica var. saboten. These findings suggest that Opuntia ficus-indica var. saboten decreased the shedding
of S. typhimurium DT104 in vitro and also in the gastrointestinal tract in mice. In addition, administration of the
product might enhance the mucosal immune response against S. fyphimurium DT104. In conclusion, Opuntia ficus-
indica var. saboten might be useful to control antibiotic resistant bacteria in vivo and in vitro.

Key words (] Opuntia ficus-indica var. saboten, Salmonella enterica serovar Typhimurium DT104, Escherichia coli
O157:H7, Antimicrobial activity
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Table 1. Minimum inhibitory concentration (MIC) of natural
product made by Opuntia ficus-indica var. saboten

Conc(e‘f};r;tlon S. ty;:f:lznurz- S, enteritidis® Ofs ;’3{117d
1% + + +
2% + + +
3% - - -
4% - - -
5% - - -
MIC 3% 3% 3%

+: Growth / -: No growth

a: The concentration of natural product made by Opuntia ficus-
indica var. saboten added in Mueller Hinton agar (total 10 ml) that
dissolved in deionized water.

b: Salmonella enterica serovar Typhimurium DT 104 (Washington
State University, USA), 3.0x107 cfu/ml

c: Salmonella enterica serovar Enteritidis ATCC 13076, 3.0x10
cfi/ml

d: Escherichia coli O157:H7 ATCC 43894 (Vero cytotoxin I+,
I1+), 3.0%107 cfu/ml

Log CFU/g

--m-- Negative Control \ - >

- e ST
-+ A ANL+ST
10' —&— RNL+ST+RNL

T
Challenge 1 2

Days of fecal examination

Fig. 1. Fecal shedding of Salmonella enterica serovar
Typhimurium (S. typhimurium) DT104 (cfu/g) after
challenge with S. sphimurium DT104
Negative Control: Phosphate buffered saline (PBS)
treatment through the experimental period; ST. S
typhimurium DT104 challenge after PBS treatment for 7
days; RNL+ST: Administration of natural product made
by Opuntia ficus-indica var. saboten treatment for 7 days
followed by S. nphimurium DTI104 challenge;
RNLAST-+RNL: Administration of the natural pro-duct for
7 days followed by S. yyphimurium DT104 challenge and
readministration of the natural product for 3 more days

1%014 59712 BE FZolx o] Aol Bz ond,
£ HF\A= minimum bactericidal concentration (MBC)

2 5% (viv), & 10mg/ml ol o2 A3 vr= S
T U @l Ah,
o~ M 3 HoM S, enterica  serovar
Typhimurium DT1042] HE

S. typhimurium DT1048 ¥7 ZEH & v Fulo
2 S typhimurium DT1048) 5 243 A3} O, ficus-
indica var. sabotend& 53 RNL+STa'3} RNL+ST+RNL
+9 A% O ficus-indica var. saboten T glo] S
typhimurium DT104%h8 33 HF3 ST vlwsle 2
HiEo] F43] #A%S geig & YU STZIME S
typhimurium DT1042] €jZo] sl o} RNL+ST=H
RNL+ST+RNLzo| & © o] 243813 ew, RNL+ST%
RNL+ST+RNLZ 8 A% 3d Fole A S
typhimurium DT104¢] wiZo] HAEHA] 2 vhd ST
Ae 39z #o] Al ulEE AT} Negative Controlt2]
A5 AR A 77 5 S yphimurium DT104= &
A 3kt (Fig. 1).

S pphimurium DT104 32 FZE 1Y Fo)= STH,
RNL+STw#, RNL+STH+RNL#S] "h¢-28] gofa] RE S

~-®-- Negative Control
1.8+ - e ST
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1.6 —€— RNL+ST+RNL

0.8
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024

T
Challenge 1 2 3
Days of fecal IgA examination

Fig. 2. Intestinal IgA against Salmonella enterica serovar
Typhyimurium (S. typhimurium) DT104 after challenge
with S. yyphimurium DT104
Negative Control: Phosphate buffered saline (PBS)
treatment through the experiment period; ST: S
typhimurium DT104 challenge after PBS treatment for 7
days; RNLA+ST: Administration of natural product made by
Opuntia ficus-indica var. saboten treatment for 7 days
followed by S typhimurium DT104  challenge;
RNLAST+RNL: Administration of the natural product for 7
days followed by S. typhimurium DT104 challenge and
readministration of the natural product for 3 more days
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1 --m-- Negative Control
0.9 - & ST
-- A~ RNL+ST
—&— RNL+ST+RNL

Optical Density at 490 nm
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Days of serum IgG examination

Fig. 3. Serum IgG against Salmonella enterica serovar
Typhyimurium (S. yphimurium) DT104 after challenge
with S. yphyimurium DT104
Negative Control: Phosphate buffered saline (PBS)
treatment through the experiment; ST: S. fphimurium
DT104 challenge after PBS treatment for 7 days; RNL+ST:
Administration of natural product made by Opuntia ficus-
indica var. saboten treatment for 7 days followed by S.
typhimurium  DT104  challenge;  RNL+ST+RNL:
Administration of the natural product for 7 days followed by
S. typhimurium DT104 challenge and readministration of the
natural product for 3 more days
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