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Abstract

The health benefits of honey as an oral therapeutic agent for the treatment
of diarrhea caused by Shigella sonnei, Escherichia coli and Salmonella
typhimurium depend on their ability to withstand human gastrointestinal
conditions. Most of the previous studies regarding the antibacterial potential of
honey against enteric pathogens were performed in agar well diffusion assays or
dilution assays using standard media. However, no studies are available
regarding the survival and susceptibility of Shigella sonnei to honey in
gastrointestinal simulated conditions. To address this, we initially evaluated the
survival of Shigella sonnei in human gastric simulated conditions (GSC) and
intestinal simulated conditions (ISC) with food and without food source at 60
and 120 minutes intervals, mimicking the early and late gastric and intestinal
emptying. This is followed by the determination of susceptibility of Shigella
sonnei to New Zealand based medically graded Manuka and Saudi Talah honey
in such conditions. Colony-forming units (CFU) of Shigella sonnei and
minimum inhibitory concentrations (MICs) were calculated at different
dilutions for both honeys at 60 and 120 minutes intervals. We, also, determined
the antibacterial activity of seven local honeys against twenty bacteria tested by
agar well diffusion assay and micro-broth dilution assay in standard media with
and without catalase for comparison. Shigella sonnei was unable to survive in
the acidic environment of the stomach without the food matrix. However, it
survived in the stomach when inoculated with a food source and exhibited
(1.5£0.2) x10°colony forming units (CFU) at 60 minutes interval and (1.7+0.3
)x10° (CFU) at 120 minutes incubation when CFU of suspension was 1+x107.
However, in intestinal simulated conditions, it survived in both food and
without food matrix at the same CFU (1.2x107 +0.4) at 60 minutes interval and



1.7x107 +0.2 at 120 minutes interval. No growth of Shigella sonnei was
observed in the gastric environment in the presence of both honey at different
concentrations without a food source. In the presence of food source, the
Manuka honey inhibited the growth of Shigella sonnei at 10% v/v and Talah
honey at 20% v/v dilutions in GSC. In ISC, Manuka honey completely inhibited
the growth of Shigella sonnei at 15% and 20 % v/v dilutions, whereas Talah
honey inhibited at 20% v/v and 25% dilutions without food and with food
source respectively. In comparison with a standard in vitro condition, Manuka
honey inhibited the growth of Shigella sonnei at 9% v/v and Talah honey at
20% v/v without enteric simulated conditions and without catalase solution. In
the catalase solution, Manuka honey inhibited S. sonnei at 11% v/v and Talah
honey at 22% v/v dilutions. We have demonstrated in this study that S. sonnei
can survive in the acidic environment of the stomach when inoculated onto the
solid food source, whereas the same level of acidity is completely inhibitory to
bacteria in a standard acidified broth environment without a food source.
Intestinal simulated conditions were not inhibitory to bacterial growth. Both
Manuka and Talah honeys inhibited the growth of S. sonnei in gastric and
intestinal simulated conditions. However, Manuka honey inhibited the growth
of S. sonnei at lower concentrations as compared to Talah honey. The results
indicate that the oral administration of honey for the treatment of infectious
diarrhea caused by MDR Shigella sonnei could be an effective and safe
alternative. However, the percentage of honey required to inhibit the bacterial
growth in the human gastrointestinal tract would be slightly higher in
comparison with standard media. Further studies are required to evaluate the
effectiveness of honey in an in vivo model of infectious diarrhea.



