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SUMMARY. Pseudomonas aeruginosa has a notorious characteristic of resistance to most antimicrobial compounds. This character-
istic was subjected to verification in the present study, whereby 50 human isolates of the organism from different pathological sources
were subjected to sensitivity tests against honey from three different sources by the agar-cup diffusion method. Gentamicin, an amino-
glycoside antibiotic normally with activity against Gram-negative bacteria, was used alongside honey. The 50 isolates of P. aeruginosa
showed 100% sensitivity to each of the three types of honey tested in their undiluted form. This was not the case with gentamicin
used in 8 and 4 pg/ml concentrations, both of which varied in their antipseudomonal activity, like the 1:2 aqueous dilution of each
honey which failed to appreciably inhibit a lower number of pseudomonal isolates than either of the two concentrations of gentamicin.

Honey is suggested as an effective natural product in overcoming the widespread antibiotic resistance of P. aeruginosa.

Introduction

Knowledge of the antimicrobial property of honey, pri-
marily known as a nutritive food source, can be traced
back to the early nineteenth century. This property was
initially attributed to inhibine,' but later hydrogen perox-
ide was identified as the inhibitory agent.” Other antimi-
crobial factors subsequently suggested were low protein
content, high C/N ratio, acidity, low redox potential, vis-
cosity, and high osmotic pressure.**

The carbohydrate contents of glucose and fructose in
honey account for its traditional use as a sweetener, as al-
so its suitability for diabetics, athletes, and the elderly’ -
hence honey’s wide recognition as a food supplement ow-
ing to its higher rate of absorption than table sugar, its nu-
tritive property, and its easy digestibility.”” This explains
the ubiquity of honey harvesters, collectors, and hawkers
and their significant increase in Nigeria.

Honey’s curative and antimicrobial effects against var-
ious diseases and infections have been well documented.""
Comparatively, it has been ranked higher in antibacterial
effect on burn wounds than silver sulphadiazine.”

Pseudomonas aeruginosa is a Gram-negative rod rec-
ognized as being amongst the “problem” bacteria on ac-
count of its resistance to most antimicrobial compounds."
The organism is an opportunistic pathogen and has been
isolated from pus, wounds, ears, and burns. It is involved
in the aetiology of conjunctivitis, endocarditis, meningitis,
and urinary tract infections.

Amongst the aminoglycosides, gentamicin, in combi-
nation with vancomycin or a penicillin, provides a good
remedy in Gram-negative bacterial infections due particu-
larly to P. aeruginosa, facilitated by enhanced drug up-
take coupled with inhibition of cell wall synthesis."”
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At a concentration of 4 ug/ml, gentamicin was ob-
served in an in vitro experiment to effectively inhibit P.
aeruginosa.'”* Similarly, honey was reported to cause a rapid
decline in bacteria and higher fungi such as Aspergillus
niger.* Specifically, P. aeruginosa was among three labo-
ratory isolates that had their growth inhibited by honey."”
Available reports do not indicate deliberate comparative
studies on honey’s antibacterial activity and standard an-
tibiotics, a prerequisite before offering or suggesting a nov-
el product as a therapeutic remedy. This work was de-
signed along these lines with respect to the action of hon-
ey and gentamicin against clinical strains of P. aeruginosa.

Materials and methods
Bacteriology

Fifty isolates of P. aeruginosa from various patho-
logical sources (Table I) were obtained on sterile nutrient

Table I - Pathological sources of P. aeruginosa

Pathological source Number of isolates
Pus 3

Wound swab 10

Ear swab
Wound biopsy
Burn wound

—_

Sputum

Blood culture
Wound aspirate
Urine

— === —

—_

Throat swab
Total

W
(=]




agar (Oxoid) slants from the routine section of the Medi-
cal Microbiology Laboratory, University College Hospital,
Ibadan, Nigeria. They were re-isolated on cetrimide agar
and subjected to conventional tests' and then preserved on
fresh nutrient agar slants in a refrigerator at 40 °C.

Honey

Honey was obtained from three pure natural honey col-
lection centres in Ibadan and Abeokuta, South West Nige-
ria. Each stock was used undiluted and also as 1:2 aque-
ous (aq.) dilution against each isolate of P. aeruginosa.

Gentamicin

Gentamicin sulphate BP, a product of Medreich, In-
dia, was obtained in ampoule vials (2 ml) from a local
pharmacy store. It was used in 8 and 4 pg/ml (aq.) along-
side honey against every pseudomonal isolate.
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Sensitivity test

The agar-cup diffusion method” was employed to ob-
tain the susceptibility pattern of the respective pseudomonal
isolates against each undiluted honey and its 1:2 aq. dilu-
tion, as also the 8 and 4 pg/ml of gentamicin. Considera-
tions on the sensitivity and resistance of isolates were based
on the extent or absence of zones of growth inhibition."

Results

Undiluted honey from the three honey samples A, B,
and C produced zones of growth inhibition for every pseu-
domonal isolate, varying from 5.5 to 41 mm and indicat-
ing 100% sensitivity of the clinical strains of P. aerugi-
nosa to undiluted honey. However, gentamicin and the 1.2
aq. dilutions of the three honey samples varied in their
growth inhibition (Table II). In honey sample A, only one

Table II - Some results of the sensitivity test on honey and gentamicin against clinical isolates of P. aeruginosa

Isolate Honey A Honey B Honey C Gentamicin
Lab. No. Source 0 1:2 0 1:2 0 1:2 4 ng/ml 8ug/ml
Oxford NCTC *26.5 20.5 23.9 19.9 21.5 20.5 9.5 12.5
strain (Control)

244 Pus 20.5 13.5 19.9 12.9 13.5 7.5 SkE -
108 Wound 12.5 10.5 10.5 6.9 24.5 14.5 - -
101 Ear swab 26.9 14.9 24.5 14.9 24.5 14.5 6.5 12.9
1084 Sputum 35 23 24.0 20.0 18.5 15.0 16.0 17.4
1380 Throat swab 41 33 22.0 21.0 16.0 13.0 19.5 23.0
603 Wound swab 6.5 - 6.5 - 3.9 - 10.5 15.9
925 Ear swab 13.9 8.5 9.5 5.9 11.9 8.5 16.5 18.9
305 Ear swab 9.5 5.5 6.5 - 6.5 - 6.5 10.9
2366 Throat swab 35 30 26.0 21.0 19.0 14.0 15.5 16.5
104 Burn wound 16.5 13.9 12.9 7.5 10.9 7.9 - -

99 Ear swab 10.9 6.5 8.9 - 9.5 - - -
2819 Sputum 40 35 19.0 17.0 15.0 12.0 18.0 21.5
387 Pus 11.5 9.5 9.9 6.9 6.5 - - -
591 Wound swab 9.5 6.9 8.9 - 6.5 4.9 8.5 10.5
0714 Throat swab 31 28 20.0 15.0 20.0 17.0 14.5 15.8
3011 Urine 33 24 18 13 21.0 18.0 14.5 16.5
3681 Sputum 24 19 26.5 21.0 19.5 14.5 - -
232 Pus 11.5 8.5 6.9 - 7.5 - 11.9 13.5
58 Burn wound 18.5 12.5 11.5 5.9 13.5 9.9 - 12.5
3800 Throat swab 25 19 24.5 22.0 23.0 18.0 - 13.0
4010 Throat swab 20 15 22.0 19.0 17.5 12.0 - -

85 Wound swab 8.9 6.9 6.5 - 7.9 - - -
110 Ear swab 12.5 8.9 11.5 6.9 10.9 5.5 7.5 12.9
337 Wound swab 15.5 10.5 10.9 8.5 10.5 5.9 - -
4499 Throat 28 18 27 21 18.5 12.0 0.5 14.0

NCTC = National Collection of Typed Culture (UK)

0 = indiluted honey

* = zone of inhibition in mm, indicating sensitivity of isolate
** = no zone of inhibition, indicating resistance of isolate
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Table III - Relative percentage resistance of clinical isolates of P. aeruginosa to honey and gentamicin

Honey A Honey B Honey C Gentamicin
*0 1:2 0 1:2 0 1:2 4 pg/l 8 ng/ml
0% 2% 0% 18% 0% 20% 48% 42%

* = undiluted honey

1:2 = diluted honey (1 ml honey mixed with 1 ml sterile distilled water)

0% = no resistant isolate

isolate failed to be inhibited (2% resistance) by 1.2 aq. di-
lution, compared to nine isolates (18% resistance) in hon-
ey sample B, while honey sample C did not inhibit 10 iso-
lates of P. aeruginosa (20% resistance) in its 1:2 aq. di-
lution. Comparatively, 4 ug/ml of gentamicin failed to in-
hibit 23 of the 50 pseudomonal isolates (46% resistance),
while 21 isolates persisted in their growth against 8 pg/ml
of gentamicin (42% resistance) (Table III).

Discussion and conclusion

Pseudomonas aeruginosa has long been recognized as
a major burn pathogen."”” It has increased its presence not
only in burns but also in other forms of trauma.” Of all
the Gram-negative aerobic rods, Pseudomonas species are
the most repeatedly encountered and are chronic or acute.”

Previous reports*” on the inhibitory activity of honey
on bacteria, particularly the Gram-negatives including P.
aeruginosa, find support in the present study. This is ev-
ident in the 100% sensitivity of the pseudomonal isolates
to the undiluted stock of the three honey samples tested.
This activity was also shared by the 1:2 aq. dilution of
each honey which, however, recorded a number of resis-
tant isolates but fewer than the number recorded by either

of 4 and 8 pg/ml of gentamicin. These contrasting results
in favour of honey find analogies in the report of Molan"
on a higher antibacterial activity for honey than silver sul-
phadiazine in the treatment of bacterial infections of burn
wounds. Variations in the inhibitory activity of 1:2 dilu-
tions of the honey samples could be a reflection of dif-
ferences in honey’s antibacterial activity.” It has been ob-
served that honey is a sound topical wound-healing agent
and that honey compound has equal and even better re-
sults as regards its antibacterial and antifungal properties
and its wound healing promotion effects.'® With honey, the
healing of burn wounds is faster and presents less scar for-
mation.” Honey has been described as a nectar of life and
recommended as a therapy for wounds. It has been proved
to be beneficial if applied immediately after a burn injury.
It is cost-effective and free of toxicity and allergy.” No-
tably, the fact that the strains of P. aeruginosa tested came
from different human pathological sources lends credence
to honey’s therapeutic value.

In conclusion, honey - a natural product - could ef-
fectively complement standard antibiotics, especially in
cases of recalcitrant infections due to P. aeruginosa in
wounds in general and in burn wounds in particular, with
beneficial healing effects.

RESUME. Pseudomonas aeruginosa posséde la caractéristique notoire de la résistance a la plupart des composés antimicrobiens.
Les Auteurs, pour vérifier cette caractéristique, ont soumis 50 isolats humains de 1’organisme, provenant de diverses sources pa-
thologiques, a des tests de sensibilité contre du miel provenant de trois sources différentes, utilisant la méthode de la diffusion
«agar cup». La gentamicine, un antibiotique aminoglycoside qui normalement est actif contre les bactéries a gram négatif, a été
utilisé conjointement avec le miel. Les 50 isolats de P. aeruginosa démontraient une sensibilité de 100% a chacun des trois types
de miel testé en forme non diluée. Ce n’était pas le cas de la gentamicine utilisée dans les concentrations de 8 et 4 pg/ml, qui va-
riaient toutes les deux pour ce qui concerne leur activité antipseudomonale, comme aussi la dilution 1:2 aqueuse de chaque miel
qui ne réussissait pas a inhiber en maniére appréciable un numéro inférieur d’isolats de type pseudomonal par rapport & I’un ou
I’autre des deux concentrations de gentamicine. Le miel peut étre proposé comme produit efficace naturel pour surmonter la ré-

sistance antibiotique diffuse de P. aeruginosa.
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G. WHITAKER INTERNATIONAL BURNS PRIZE — PALERMO (Italy)
Under the patronage of the Authorities of the Sicilian Region for 2007

By law n. 57 of June 14" 1983 the Sicilian Regional Assembly authorized the President of the Region to grant
the “Giuseppe Whitaker Foundation”, a non-profit-making organisation under the patronage of the Accademia dei
Lincei with seat in Palermo, a contribution for the establishment of the annual G. Whitaker International Burns Prize
aimed at recognising the activity of the most qualified experts from all countries in the field of burns pathology and
treatment.

Law n. 23 of December 2002 establishes that the prize becomes biannual.

The next prize will be awarded in 2007 by the month of October in Palermo at the seat of the G. Whitaker
Foundation.

The amount of the prize is fixed at Euro 20,660.00.

The Adjudicating Committee is composed of the President of the Foundation, the President of the Sicilian Re-
gion, the Representative of the National Lincei Academy within the G. Whitaker Foundation, the Dean of the Fac-
ulty of Medicine and Surgery of Palermo University or his nominee, a Representative of the Italian Society of Plas-
tic Surgery, three experts in the field of prevention, pathology, therapy and functional recovery of burns, the win-
ner of the prize awarded in the previous year and a legal expert nominated in agreement with the President of the
Region as a guarantee of the respect for the scientific purpose which the legislators intended to achieve when es-
tablishing the prize.

Anyone who considers himself/herself to be qualified to compete for the award may send by January 31% 2007
his detailed curriculum vitae to: Michele Masellis M.D., Secretary-Member of the Scientific Committee, G. Whitak-
er Foundation, Via Dante 167, 90141 Palermo, Italy.

143




