Effect of natural products on the production
and activity of Clostridium difficile toxins in vitro
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Clinical manifestations of CDI range from mild/self- Figure 4. Protection from cytopathic effect on Vero and HT-29 cells using microscopy (C difficile NCTC 13366 culture filtrate and
limiting diarrhoea to fulminant colitis.! Conventional zingerone were incubated at 37 °C for 2 h prior to being added to Vero cell monolayers). A: no culture filtrate; B: culture filtrate only;

treatments are metronidazole and vancomycin.l4 Despite C: zingerone (1.2 mg/ml); D: zingerone (0.6 mg/ml); E: zingerone (0.3 mg/ml); Light microscopy x 40.

retaining good in vitro efficacy against C. difficile, several
issues remain surrounding the use of these agents such
as unacceptably high rates of CDI recurrence and reduced
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The neutral red uptake assay
confirmed the visual perception of
protection from cytopathic effect.
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The purpose of this study was to investigate the effect
of natural products on toxin production and activity in
C. difficile in vitro.

METHODS

Twenty-two natural products were
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Figure 5. Cell viability determined by neutral red uptake assay. (Culture filtrates and treatments were incubated 2 h prior to being added to
the cells); A: Vero cells; B: HT-29 cells. Statistical significance: * = P < 0.05, ** = P < 0.01, *** = P < 0.001 compared to culture filtrate
control.
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2. The indirect effect of Figure 6. Indirect effect of treatments on C. difficile cytotoxicity on (A) Vero cells and (B) HT-29 cells. Concentrations of agents used in the assay: Fresh
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onion bulb extract (25% and 12.5% v/v); Garlic clove powder (4.7 and 2.3 mg/ml); Leptospermum honey (A), (B) and (C) (8% and 4% v/v); trans-
Cinnamaldehyde (0.01% and 0.005 v/v); Zingerone (4.7 and 2.3 mg/ml); Fidaxomicin (0.06 pug/ml). Statistical significance: A= P < 0.05,0=P<0.01, *=P
< 0.001 compared to controls. *LH, Leptospermum honey; SDW, sterile distilled water; DMSO, dimethyl sulfoxide.

lines (Figure 2).

3. Effect of treatments on C.
difficile toxin production
using ELISA (Figure 3).
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Figure 3. ELISA

Effect of treatments on C. difficile toxin production
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These results suggest that several natural products may
have the potential to be considered as either
alternative or complementary treatment options for
CDl.

Figure 7. Fresh onion bulb extract (25% and 12.5% v/v); Garlic clove powder (4.7 and 2.3 mg/ml); Leptospermum honey (A), (B) and (C) (8% and 4%
v/v); trans-Cinnamaldehyde (0.01% and 0.005 v/v); Zingerone (4.7 and 2.3 mg/ml); Fidaxomicin (0.06 pg/ml). Statistical significance: &A= P < 0.05, °
= P<0.01, *=P<0.001 compared to controls. *LH, Leptospermum honey; SDW, sterile distilled water; DMSO, dimethyl sulfoxide.
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Studies are required to further investigate the potential
benefits of these natural products in vivo.



