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Reducing antibiotic use in animal production decreased the prevalence of
antibiotic-resistant bacteria in animals about 15% and multidrug-resistant
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The aim of the study was to test the selected algae extracts
and their mixes and their inhibitory activity against ETEC and

VTEC Escherichia colistrains (F4+ and F18+) through liquid E
culture of Escherichia coli. -
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(4) Increased gut permeability

(2) Attachment of ETEC to (water and electrolytes

receptors using fimbriae

EXPERIMENT I

into intestine) Reduced
\ o %*/ : performance
(1) Ingestion ‘ e Increased
of ETEC | J! “!2 ‘l!!' 5. Diarrhea —— mortality
\ Reduced
Small intestinal epithelial cells productivity
W =ETEC with fimbriae

Kim et al. 2022.

2L ig2 .
~@- =Toxin

Escherichia coli F4+ F18+ Y.
ANTIBACTERIAL PROPERTIES ﬂ

INTRODUCTION




5®  SEAWEEDS-HOW THEYINFLUENCEON ST
. BACTERIA GROWTH pmm

A liquid culture-based Escherichia coli F4+ and F18+ was supplemented with
seaweeds extracts and their mixes with an experimental design:

2 (with or without £. colj)) x 2 (F4+ and F18+) x 5 doses (0, 1.44, 2.87,5.75,
11.50, and 23.00 mg/mL of seaweed extracts).
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SEAWEEDS - HOW THEY INFLUENCE ON _’

= AN species dose-dependently significantly inhibited (p<0.05) the growth
of ETEC F4+ in vitro in all-time points.

= PP significanlty inhibited the growth in the highest dose in both T1, T2.

=  ANPP did not inhibit ETEC F4+ growth.
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Fig. 2. The impact of different concentrations (0, 1.44, 2.87, 5.75, 11.50, and 23.00 mg/mL) of AN (A), PP (B) and ANPP

(C) on Escherichia coli F4+ growth in 60-min time interval points (TO, T1, T2, T3, T4, Th, T6). Data are expr
log10 CFU/mL LSMEAN = SEM (n = 3). Different superscript letters express significant differences at p '

different concentrations within the same time point.
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BACTERIA GROWTH e
= AN species also dose-dependently significantly inhibited (p<0.05) the
growth of VTEC F18+ in vitro, with the strongest response of highest dose.
= PP significanlty inhibited the growth in T2, T3 and T4.
=  ANPP also inhibited the VTEC F18+ growth starting from T2.
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Fig. 3. The impact of different concentrations (0, 1.44, 2.87, 5.75, 11.50, and 23.00 mg/mL) of AN (A), PP (B) and ANPP ‘
(C) on Escherichia coli F18+ growth in 60-min time interval points (TO, T1, T2, T3, T4, T5, T6). Data are expressed as
log10 CFU/mL LSMEAN += SEM (n = 3). Different superscript letters express significant differences at"

different concentrations within the same time point.
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antibacterial activity.

SEAWEEDS - HOW THEY INFLUENCE ON
BACTERIA GROWTH

In this study, the brown macroalgae Ascophyllum nodosum
extracts were the most effective in terms of inhibition of
both strains of Escherichia coli, thus may posses strong
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SEAWEEDS - THEIR ANTIOXODANT
PROPERTIES

The aim of this study was to test the antioxidant activity of
seaweeds extracts through two chemical-based assays.
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SEAWEEDS - HOW THEY AFFECT

THE OXIDATIVE STRESS
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1 9 7 ot e
s Seaweeds extracts were tested with:
EXPERIMENTAL DESIGN 3 extracts (AN, PP and 1:1 ANPP) x f
5 doses (0, 1, 50, 200, 500, 600 mg/mL). -lz-l
Extract preparation o f =
(\\ | P Incubate 30-mins in the dark I&J
@ .. :

DPPH soLutlon

Extraction of M’T E ! il ABSORBANCE
the powders | | Add 100 plL/well of solution MEASUREMENT

(in 96-well plates)

RPA Incubate mixture at 50°C
method . S

By for 20. minutes [
Add: prp— ‘1: :
2.5 mL 1% potassium ferricyanide, |g—= |
. o 0 & ceese Data were analyz
2.5 mL 10% trichloroacetic acid, [psieSSEESSIE (SAS 9.4
0.5 mL 0.1% ferric chloride. Add 100 plL/well ;

In a transparent

96-well plate
METHODOLOGY L ANTIOXIDANT PROPERTIES @) X ﬂ







SEAWEEDS - THEIR ANTIOXODANT
PROPERTIES

= Brown seaweed AN, and its extract mixes (ANPP) demonstrated
the highest dose response starting from 50 mg/mlL.
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Fig. 4. Dose response of (A) Ascophyllum nodosum (AN) and Palmaria palmata (PP) algae speues
and their 1:1 extract mixes (B) using the 2,2- diphenyl-1-picrylhydrazyl (DPP}
scavenging activity. Data are presented as the mean of b observations.
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SEAWEEDS - THEIR ANTIOXODANT

PROPERTIES
its extract mixes (ANPP)

Brown seaweed AN,
demonstrated the highest dose-response.
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Fig. 5. Dose response of (A): Ascophyllum nodosum (AN) and Palmaria palmata (PP) algae
species and (B): their 1:1 extract mixes using reducing power assay. Data are prese
the mean of 5 observations.
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SEAWEEDS - THEIR ANTIOXODANT _’
PROPERTIES
In this study, the brown macroalgae Ascophyllum
nodosum extract and their mixes extracts were the most
effective in terms of antioxidant activity in both assays.
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Between animal and human medicine
there are no dividing lines—nor should there be.

Rudolf Virchow, 1856
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3% SEAWEEDS — TAKE HOME MESSAGE - oo

Tested seaweed extracts, particularly from Ascophyllum
nodosum, showed strong antioxidative activity,
suggesting they may reduce oxidative stress.

@l

Tested algae, especially AN, were able to

significantly decrease the Escherichia coli growth. <)
Thus, these seaweed extracts are able to serve | ik
as antibacterial agents.

These seaweeds could play a key role in the

development of new functional nutritional strategies to ,ﬁ
reduce antibiotic overuse in swine farming, and enhance
sustainability.

The sustainable development of livestock is a key.

CONCLUSION
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Assessment of the antibacterial and antioxidant activities of seaweed-derived extracts
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