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2030, 550 millon people will suffer with diabetes, 25% of which will develop
diabetic leg and foot ulcers that are characterised by persistent, polymicrobial infections and

antibiotic resistance. Within these, up to 80% of challenging wounds may have a bacterial infection.
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A synergistic relationship was demonstrated between GE and
enhanced antimicrobial properties against four of five bacterial i
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previously demonstrated that, in vitro, two natural extracts from garlic and
sandalwood oil inhibit the growth of five isolates of prolific, wound associated, often
multidrug resistant bacteria: Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus,
Pseudomonas  aeruginosa,  Acinetobacter  baumanni  and  Enterococcus

METHODS

A  microdilution checkerboard method' assessed the antimicrobial

E. faecalis NCTC 12697 and A. baumanniiNCTC 12156.
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combinations. Inhibition of bacterial growth was assessed by monitoring Optl
untreated control. Bacterial isolates used were P aeruginosa NCTC 10662, S. aureus NCTC

ficacy of the natural
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SST and GE had the lowest FICI values exhibiting the highest level of synergy against S. aureus, MRSA

E. faecalis, but had no effect on P aeruginosa or A. baumannil.

SS3 and GE also exhibited synergy against four of the five isolates, with no effect ©

A. baumannil.

An FICI value for SS2 could not be calculated as no MIC was obtained within the ranges tested.
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The synergistic relationship of the combinations were assessed by applying the Fractional Inhibitory
Concentration Index (FICI)1 to the microdilution checkerboard data. A synergistic relations |
value of < 0.5. Heat mapping was performed by averaging the results of the checkerboard
applying a range of colours set within the highest and lowest growth inhibition values.

Table 1. The FICI values for two of the sandalwood samples in
garlic extract. FICI  values
synergistic relationship. *ND (Not Determined); the sandalwood samples did not reach an MIC50.
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‘The aims of this study were two-fold; (i) To ascertain the presence of the
synergistic effect between a defined garlic extract (GE) and three
commerclally available sandalwood olls (SS1, SS2 and SS3), and (i) to
identify the combination with the greatest antimicrobial effect against
chronic wound-associated bacteria.

mMAU- S Figure 1. HPLC chromatogram showing the main components
o of the garlic extract used in this study. The most abundant
12001 E/Z Ajoene compound in the extract is ajoene which has the retention time
\ of 6.662.
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78125 m Table 2. Heat maps of the percentage inhibition
a% % | compared to the untreated control averaged across all | caric

five bacterial isolates. Colours are relative and comparable | Bract
with the most intense green being the highest percentage
inhibition of growth and the most intense red being the
tage inhibition of growth. 2a. Sandalwood
ract. 2b. Sandalwood sample 3 and
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o FICI Value
Bacterla Sandalwood Sample 1 and Sandalwood Sample 3 and
Garlic Extract Garlic Extract
~ Paeruginosa ND- 07141
S. aureus 0094 0375
MRSA 0156 0.250
E. faecalis 0078 0.188
A baumannii ND= ND*
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SS3, with SS3 slightly superior to SS1. This demonstrates

JCt for the treatment of challenging wound infections.
\englng wounds. Further work is ongoing to understand its
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