8w s] A A1 A2 (2008) e
Korean Journal of Environmental Agriculture Vol. 27, No. 2, pp. 156-162 = =
M= x=20 OA AL ZIO0i=X of © al
0{d= ethanol F=Z2| 02 AtndE} Z4HS0 Ciet S I
X=z=a Y
—1 1 1 -1 =12 — 1 1,3)*
Ase)  UyE) - olEE  HUH) - MHEY - oFF - ZzN - Y AV
DaPgest elstelet, PE et Srolahe, I3t 54 4t
2008'd 6 17 A4, 2008 6 23 72])

Antibacterial and Therapeutic Effects of Houttuynia cordata Ethanol extract for

Murine Salmonellosis
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and Suk Kim"”" ("College of Veterinary Medicine, Gyeongsang National University, ?College of Veterinary Medicine,
Chungnam National University, Institute of Agriculture and Life Science)

ABSTRACT: Salmonellosis is a major bacterial zoonosis that causes a variety of disease syndromes,
self-limited enteritis to fatal infection in animals and food-bome infection and typhoid fever in humans.
Recently, the emergence of multidrug resistant strains of Salmonella spp. causes more serious problems in
environment and public health. The present study was investigated the antibacterial effect of Houttuynia
cordata ethanol extract (HCEE) for murine salmonellosis. In the cytotoxic effect of HCEE on RAW 264.7
cells, there was no detectable effect with any concentrations between 25 and 100 ug/ml after 8 h incubation.
The bacteriocidal effect of HCEE was not showed on a Salmonella enterica serovar Typhimurium (S.
typhimurium). HCEE makes morphological change of the RAW 264.7 cells, and there was significant
decreased bacterial uptake and intracellular replication within Salmonella infected cells. And further nitric
oxide (NO) production of Salmonella infected RAW 264.7 cells with HCEE was decreased comparing to
RAW 264.7 cells without HCEE until 8 h post infection. Oral administration of HCEE showed a
therapeutic effect for S. typhimurium infected BALB/c mice. The mortality of HCEE treated mouse was
80% until 12 days, while that of HCEE untreated mouse was 100 % until 8 days after lethal dose of S.
typhimurium infection. These data suggested that HCEE has a potency treatment for intracellular replicative
pathogen including salmonellosis, brucellosis, tuberculosis, listeriosis etc., and the application of HCEE
makes new strategies for safety medicine development without antibiotic resistance bacterial appearance and
residue problem in food and solves the public health problem from antibiotic mis- and over use.
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Fig. 1. The antibacterial activities of HCEE against S.
typhimurium. Various concentrations of HCEE diluted
with distilled water were incubated with S. typhimurium
for 2, 4 and 8 h. The bacterial viability was measured by
CFU on plate spreading and the rate of bacterial
viability was compared to HCEE untreated PBS as a
control. The data represent the mean + S.D. of triplicate
experiments.
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Fig. 2. Effects of HCEE on the morphological changes of
macrophages. Murine macrophage cell line RAW 264.7
cells were cultured in the presence of 100 x g/ ml HCEE
for 0, 2, 4 and 8 h. (A) After 0 and 8 h incubation, the
morphological changes were photographed at 200x
magnification. (B) One hundred RAW 264.7 cells were
examined per coverslip, and the rates of morphologically
changed cells such as dendritic forms were measured.
Data are the averages of triplicate samples from three
identical experiments, and error bars represent the
standard deviations. Statistically significant differences
between morphologically changed cell number of HCEE
untreated macrophage and that of HCEE treated
macrophages are indicated by asterisks (¥, P<0.01; **, P<
0.001).
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Fig. 3. Bacterial uptake and intracellular replication of S. typhimurium within HCEE treated macrophages. Murine
macrophage cell line RAW 264.7 cells were incubated with different concentrations of HCEE (0, 25, 50 and 100 g/ ml)
for 4 h before bacterial infection, and then S. typhimurium were deposited onto RAW cells, incubated at 37C for the
periods of time indicated. (A) Bacterial internalization efficiency by macrophages was determined by evaluating the
protection of internalized bacterial from gentamicin killing and quantitated as described previously (see Materials and
Methods). Data are the averages of triplicate samples from three identical experiments, and error bars represent the
standard deviations. Statistically significant differences between bacterial internalization of HCEE untreated macrophage
and that of HCEE treated macrophages are indicated by an asterisk. (B) At different times of incubation, the cells were
lysed, and the numbers of viable intracellular bacteria were determined. Datum points and error bars represent the mean
CFU of triplicate samples from a typical experiment (performed at least three times) and their standard deviations.
Statistically significant differences between viable intracellular bacteria of HCEE untreated macrophage and that of HCEE
treated macrophages are indicated by an asterisk (*, P<0.01).
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Fig. 5. Therapeutic effects of HCEE-treated mice with

Fig. 4. Effects of HCEE on the production of nitric oxide
(NO) from macrophages. RAW 264.7 cells were pre-
incubated in the presence of different concentrations of
HCEE (0, 25, 50 and 100 #g/ ml) for 4 h. After incubation,
medium was changed, and S. typhimurium (MOI 20)
were infected onto RAW cells. After indicated time
points, cell-free supernatant were collected, and nitrite
concentration was determined. Data are the averages of
triplicate samples from three identical experiments, and
error bars represent the standard deviations. Statistically
significant differences between NO production of HCEE
untreated macrophage with bacterial infection and that
of HCEE treated macrophages are indicated by an
asterisk (*, P<0.01).

bacterial infection. Mice (n=10, per group) treated (circle)
or untreated (square) with HCEE, were infected with S.
typhimurium. Mortality was observed daily for 12 days
postinfection.
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