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Antipseudomonal property of honey and aminoglycosides
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Abstract: Pseudomonas aeruginosa has an ability to rapidly develop resistance to most antimicrobial compounds,
and to check this ability. The isolates were collected from different pathological human sources and tested for their
sensitivity to aminoglycoside antibiotic and to honey, a natural product that is generating renewed interest for its
therapeutic application using Kirby Bauer disc diffusion technique. Aminoglycoside antibiotic which is normally
active against gram-negative bacteria was used alongside honey. The 29 isolates of P. aeruginosa showed 100%
sensitivity to honey tested in their undiluted form. This was not the case with gentamicin (10µg) and amikacin (30
µg), both of which varied in their antipseudomonal activity, like even 1:2 aqueous dilution of honey appreciably
inhibited pseudomonal isolates than either of the two aminoglycoside antibiotic. Honey is therefore suggested as
an effective natural product in overcoming the widespread antibiotic resistance of P. aeruginosa.

Keywords: Amikacin, Antipseudomonal activity, Gentamicin, Honey

ISSN : 0974-9411 (Print), 2231-5209 (Online)  All Rights Reserved © Applied and Natural Science Foundation  www.ansfoundation.org

INTRODUCTION

Pseudomonas aeruginosa is an opportunistic pathogen
that causes urinary tract infections, respiratory system
infections, dermatitis, soft tissue infections, bacteremia
and a variety of systemic infections, particularly in victims
of severe burns, and in cancer and AIDS patients who
are immuno-suppressed (Cachia and Hodges, 2003). P.
aeruginosa is not particularly distinctive as a
pseudomonad, but there are a few characteristics that
are noteworthy and relate to its pathogenesis. P.
aeruginosa possesses the metabolic versatility for which
pseudomonads are so renowned. P. aeruginosa produces
two types of soluble pigments, pyocyanin and
(fluorescent)  pyoverdin.  The latter is produced
abundantly in media of low-iron content, and could
function in iron metabolism in the bacterium (Todar, 2004).
Pyocyanin (from “pyocyaneus”) refers to “blue pus”
which is a characteristic of suppurative infections caused
by P. aeruginosa. P. aeruginosa is notorious for its
resistance to antibiotics and is, therefore, a particularly
dangerous and dreaded pathogen. Comparatively in the
aminoglycosides, gentamicin, in combination with
vancomycin or penicillin, provides a good remedy, also
gentamicin was observed in an in vitro experiment to
effectively inhibit gram-negative bacterial infections
particularly P. aeruginosa ((Klika and Goodman,1982;
Osman et al., 2003). Similarly, honey was reported to be
effective against a wide range of medically important
bacteria and even higher fungi (Tysett et al., 1993, Molan,
1999).

Honey is produced from many floral sources and its
antimicrobial activity varies markedly with its origin and
processing (Willix et al., 1992; Cooper and Molan, 1999;
Cooper et al., 2002). This variation can be due to
difference in the enzymatic action and in the presence of
additional antibacterial components derived from the floral
source (Irish et al., 2011). Due to emergence of antibiotic
resistant strains, P. aeruginosa isolated from different
anatomical sites were evaluated for their antibacterial
action using honey and aminoglycosides.

MATERIALS AND METHODS

Twenty nine isolates of P. aeruginosa from various
pathological sources (Table 1) were obtained on sterile
nutrient agar (Hi-media) slants from hospitals in and
around Vapi area, Gujarat. They were re-isolated on king’s
agar and subjected to conventional tests (Cowan, 1974)
and then preserved on fresh nutrient agar slants in a
refrigerator at 40C. The honey used in the present study
was from Pardeshi babul and Neem forest of Kachchh
and Banaskantha districts, which was used in undiluted
form and also as 1:2 aqueous dilutions against each
isolates of P. aeruginosa. The aminoglycoside antibiotic
(Hi-media) was also used alongside honey against each
P. aeruginosa isolate.
The susceptibility pattern of each pseudomonal isolate
was obtained following the standard single disc diffusion
method developed by Bauer et al. (1966) against
undiluted honey and its 1:2 aq. dilution and
aminoglycoside. The results were interpreted according
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to the guidelines of the Clinical and Laboratory Standards
Institute (CLSI) and the organisms were scored as either
sensitive or resistant.

RESULTS

A total of 29 isolates were obtained from 300 clinical
samples collected from patients having pyogenic
infection, amongst the clinical isolates, 22 (75.9%) were
from ear swab, 4 (13.8%) from wound swab, 2 (6.9%) from
pus swab and 1 (3.4 %) from burn wound.

Screening for Multi Drug Resistant (MDR) isolates
showed that 27/29 (93%) isolates were MDR strains
showing resistance to at least 3 antibiotics and to third
generation cephalosporin. Antibiotic susceptibility
testing of the isolates showed varying degree of
sensitivity to the antibiotics tested. Highest resistance
was seen for tetracycline and cefuroxime (86.2%),
followed by clindamycin (75.9%) and ampicillin/
sulbactum (72.4%) (Fig. 1).
The undiluted honey (neat honey) used for each
pseudomonal isolate produced zones of growth inhibition
ranging from 14.4 to 25.4 mm, indicating 100% sensitivity
of all isolates of P. aeruginosa against neat honey.
However, gentamicin, amikacin and the 1.2 aq. dilutions
of the honey sample varied in their growth inhibition
(Table 2). In the honey sample, only one isolate failed to
be inhibited (3.4% resistance) by 1.2 aq. dilutions, while

Isolate Honey Gentamicin Amikacin 

Source 0 1:2 10 µg/ml 30 µg/ml 

Diameter of zone of inhibition (mm) 

Wound swab 15.7 10.1 11.4 14.4 

Ear swab 20.2 15.3 9.5 8.8 

Ear swab 17.0 11.0 9.7 9.2 

Ear swab 20.1 15.0 9.4 10.7 

Pus swab 14.4 10.4 11.9 11.9 

Ear swab 21.7 16.2 13.8 14.7 

Ear swab 22.5 13.2 14.5 13.1 

Ear swab 15.2 9.4 8.2 8.7 

Ear swab 16.4 - 11.8 7.9 

Ear swab 22.5 16.7 14.0 15.3 

Ear swab 23.7 13.3 14.9 14.0 

Ear swab 23.4 14.2 8.7 9.0 

Wound swab 21.4 10.0 5.5 6.6 

Ear swab 20.2 10.1 6.3 5.3 

Ear swab 17.3 9.4 - - 

Ear swab 16.7 9.2 8.7 7.7 

Wound swab 22.8 11.8 7.7 9.3 

Ear swab 24.0 17.2 9.4 9.4 

Ear swab 24.4 16.8 11.8 11.7 

Burn wound 22.9 13.6 12.0 13.6 

Ear swab 17.7 11.6 15.4 14.7 

Ear swab 19.6 12.6 6.9 7.6 

Ear swab 24.7 16.3 - 11.2 

Ear swab 25.4 15.7 16.8 11.7 

Wound swab 23.6 13.8 13.3 14.5 

Ear swab 22.4 14.9 13.4 9.1 

Ear swab 19.8 11.0 11.9 13.8 

Pus swab 19.8 10.8 7.7 - 

Ear swab 21.5 11.7 10.6 12.5 

 

Pathological source No. of isolates 

Wound swab 4 

Ear swab 22 

Burn wound  1 

Pus swab 2 

Table 1. Pathological sources of Pseudomonas aeruginosa.

Table 2. Antibacterial activity of honey and aminoglycoside against clinical isolates of P. aeruginosa.
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Fig 1. Antibiotic susceptibility pattern of P.aeruginosa isolated from various pathological source.

gentamicin and amikacin failed to inhibit 2 of the 29
isolates (6.9%) (Table 2).

DISCUSSION

P. aeruginosa has long been recognized as a major burn
pathogen and is the predominant cause of fatal burn
wound sepsis (Artz et al., 1969; Hummel et al., 1970;
Teplitz, 1979; Mohr et al., 2004). Interest has increased in
the alternative natural therapies with the isolation of
multidrug resistant strains, in that honey has received
renewed recognition as burn-wound healers. This natural

product was found to be individually effective against
bacteria, although the aminoglycoside used alongside
was reported to be that effective.
In the present study the results were in agreement with
the study of Tan et al. (2009) who reported that Indian
origin honey have the activity against P. aeruginosa
isolates compared to honey like Tualang and Manuka.
Lusby et al. (2005) also reported that local honey used
have the same antibactericidal activity as compared with
other pharmaceutical honeys, this is evident in the 100%
sensitivity of the pseudomonal isolates to the undiluted
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stock of the honey sample tested. This activity was also
shared by the 1:2 aq. dilution of the honey and gentamicin
(10 µg) and amikacin (30 µg) with a few numbers of
resistant isolates which is in partial agreement with
Adeleke et al. (2006). Richard et al. (1988) in his study
found that aminoglycoside particularly gentamicin and
amikacin showed no and little bactericidal activity
respectively against the isolates which is in partial
agreement with our study, whereas Basson and Grobler
(2008) found no such antimicrocidal activity in honey
from South Africa, the native place. It has been found
that honey is not only sound as a topical healing agent
but also has antibacterial and antifungal properties and
promotes wound healing with less scar formation
(Subrahmanyam et al., 2001; Osman et al., 2003). Notably,
the fact that the strains of P. aeruginosa tested came
from different human pathological sources lends credence
to honey’s therapeutic value.

Conclusion

In conclusion, honey a natural, non-toxic and inexpensive
product has the activity against P. aeruginosa isolated
from different human pathological sources indicating the
medicinal importance of Indian honey against these
isolates.

REFERENCES

Adeleke, O.E., and Olaitan, P.B. (2006). The Antipseudomonal
Property of Honey and Gentaminin. Annals of Burns and
Fire Disasters, 19 (3): 140-143.

Artz, C.P., Moncrief, J.A. (1969). The treatment of burns.
W.B. Saunders Co. Philadelphia: 585.

Basson, N.J. and Grobler, S.R. (2008). Antimicrobial activity
of two South African honeys produced from
indigenous Leucospermum cordifolium and Erica species on
selected micro-organisms. BMC Complement Altern Med,
8: 41.

Bauer, A.W., Kirby, W.M.N., Sherris, J.C. and Turck, M.
(1966). Antibiotic susceptibility testing by a standardized
single disk method. American Journal of Clinical Pathology,
45: 433-496.

Cachia, P.J. and Hodges, R.S. (2003). Synthetic peptide vaccine
and antibody therapeutic development: prevention and
treatment of Pseudomonas aeruginosa. Biopolymers,
71(2):141-168.

Cooper, R.A., Halas, E., Molan, P.C. (2002). Efficacy of honey
in inhibiting strains of Pseudomonas aeruginosa form
infected burns wound. Journal of Burn Care Rehabilitation,
23: 366-370.

Cooper, R.A. and Molan, P.C. (1999). The use of honey as an
antiseptic in managing Pseudomonas infection. Journal of

Wound Care, 8: 161-16 4.
Cowan, S.T. (1974). Cowan and Steel’s Manual for the

Identification of Medical Bacteria 2nd Edinburgh, Cambridge
University Press, London pp 1-30.

Hummel, R.P., MacMillan, B.G. and Altemeier, W.A. (1970).
Topical and systemic antibacterial agents in the treatment
of burns. Annals of Surgery, 172: 370-384.

Irish, J., Blair, S. and Carter, D.A. (2011). The antibacterial
activity of honey derived from Australian flora. PLoS One,
6: 182.

Klika, L.J. and Goodman, J.N. (1982). Antibiotic interactions.
Journal of American Medical Association, 248: 1309.

Lusby, P.E., Coombes, A.L. and Wilkinson, J.M. (2005).
Bactericidal activity of different honeys against pathogenic
bacteria. Archives of Medicine Research, 36: 464–467.

Mohr, J.F., Jones, A. and Ostrosky-Zeichner, L. (2004).
Associations between antibiotic use and changes in
susceptibility patterns of Pseudomonas aeruginosa in a
private, university affiliated teaching hospital: an 8-year-
experience: 1995-2002. International Journal of
Antimicrobial Agents, 24: 346-351.

Molan, P.C. (1999). The role of honey in the management of
wounds. Journal of Wound Care, 8: 415-418.

Osman, O.F., Mansour, J.S. and El-Hakim, S. (2003). Honey
compound for wound care: A preliminary report. Annals of
Burns and Fire Disasters, 16: 131–134.

Richard, B., Clark, L., Christine, C., Sanders, Cathy, B., Pakiz,
Marcia, K. and Hostetter (1988). Aminoglycoside resistance
among Pseudomonas aeruginosa isolates with an unusual
disk diffusion antibiogram. Antimicrobial Agents and
Chemotherapy, 689-692.

Subrahmanyam, M., Shahapure, A.G. and Nagame, N.S. (2001).
Effects of topical application of honey on burn wound
healing. Annals of Burns and Fire Disasters, 14: 3–5.

Tan, H.T., Rahman, R.A., Gan, S.H., Halim, A.S., Hassan,
S.A. and Sulaiman, S.A. (2009). The antibacterial properties
of Malaysian tualang honey against wound and enteric
microorganisms in comparison to manuka honey. BMC
Complement Altern Med, 9: 34.

Teplitz, C. (1979). The pathology of burn and fundamentals
of burn wound sepsis. In: Artz C.P., Moncrief, J.A., Pruitt,
B.A.(Ed’s), Burns: A team approach, W.B. Saunders Co.
Philadelphia 45–94.

Todar, K. (2004). Textbook of Bacteriology, Wisconsin-
Madison, 1st ed. vol. 11, pp.1425

Tysett, C., de Rautlin, de. La. and Roy, Y. (1993). Assays on
the study of osmophilic yeasts, organisms causing
fermentation of honey collected in France. Faculty of
Pharmacology, University of Nancy Bulletin, 134: 1–26.

Willix, D.J., Molan, P.C. and Harfoot, C.G. (1992). A
comparison of the sensitivity of wound infecting species of
bacteria to the antibacterial activity of manuka honey and
other honey. Journal of Applied Bacteriology, 73: 388-94.

Table 3. Relative percentage resistance of clinical isolates of P. aeruginosa to honey, gentamicin and amikacin.

Honey Gentamicin Amikacin 

0 1:2 10 µg/ml 30 µg/ml 

0% 3.4% 6.9% 6.9% 
0 = undiluted honey, 0% = no resistant isolate


