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In the recent years, incidence of multidrug resistance in pathogenic and opportunistic bacteria
has been increasingly documented. These bacteria pose life-threatening risks to the hospitalized patients
and their care givers. The search for novel antibacterial agents that can reverse the resistance to B-lactam
antibiotics are research objectives of far reaching importance and urgently needed. Thus, the objective of
this study was to investigate the activity of bioactive compounds from the pericarp extract of Garcinia
mangostana L. (GML) against drug resistant bacteria, when use alone and in combination with ﬁ-lactams
antibiotic. The mature GML fruits extraction and identification methods were accomplished. The CH,Cl,
crude extract, Fr, extract, and O-Mangostin were extracted by Soxhlet extraction. Then, the main
compound structure is identified as Ol-mangostin using NMR compared with the reference. The MIC
values of CH,CIl, crude extract, Fr3 extract, Ol-mangostin and oxacillin against clinical isolates of
oxacillin-resistant S. saprophyticus (ORSS) revealed 50, 31, 8 and 128 pg/mL, respectively. However, the
MIC values of GML extracts either alone or in combination with oxacillin exhibited high resistant against
both ceftazidime-resistant £. coli and ceftazidime-resistant E. cloacae strains in all treated compounds. So
that, these results indicated that bioactive compounds from GML extract revealed a great deal higher
potency against ORSS than oxacillin alone. The checkerboard results displayed that the FICs index of
CH,CI, crude extract, Fr, and Ol-mangostin plus oxacillin revealed synergistic effects at 0.25, 0.138, and
0.375 respectively against ORSS strain. The killing curves proved that the combination of these GML
extracts plus oxacillin caused a marked decrease of ORSS cells within 6 h and throughout 24 h periods.
The TEM method exhibited that the effect of the combination of oxacillin plus these GML extract
compounds including Ol-mangostin at sub-MIC value on ORSS revealed great deal smaller than the
control cells, cell shape distortion and cell envelope damage in most of these cells. In addition, the OM
and CM permeabilization results demonstrated that either bioactive compounds from this plant including
Ol-mangostin alone or in combination with oxacillin at sub MIC value steady increased the OM and CM
permeability of this strain. Besides, the SDS-PAGE results exhibited that there was an absence of protein
bands at higher MW whereas appeared darker at lower MW of either bioactive compounds from this plant
including Ol-mangostin alone or in combination with oxacillin at sub MIC value treated cells compared to
control.

From these results, it can be concluded that the oxacillin had little activity against ORSS strain.
Whereas, biochemical compounds of GML extracts showed rather higher potency than oxacillin alone

against this strain. Moreover, the combination of oxacillin and these bioactive compounds, especially Ol-
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mangostin, obviously showed great synergism activity against this strain. So, our findings provide
evidence that these GML extract compounds have the synergistic effect with oxacillin to reverse bacterial
resistance to oxacillin against this resistant strain.

To conclude, this activity may be involved two mechanisms of action by these GML extract
compounds in combination with oxacillin. The first is on the bacterial membrane peptidoglycan
associated protein synthesis inhibition. The second mode of action is steady increase OM and CM
permeabilization. These GML extract compounds including Ol-mangostin have a sufficient margin of
safety for therapeutic use. For this reason, these extract compounds offer for the development of a
valuable adjunct to oxacillin against ORSS, which currently almost penicillins resistance. These in vitro
results have to be still confirmed in an animal or in humans test. If possible, blood and tissue levels would

be achievable to work synergistically.





