ISSN: 1815-884¢

Medwen

Online

Research Journal of Biological Sciences 3 (1): 136-140, 2008

© Medwell Journals, 2008

Use of Honey as a Medicinal Product in Wound Dressing
(Human and Animal Studies): A Review

Alireza Lotfi
Department of Animal Sciences, Islamic Azad University, Shabestar Branch, Shabestar, Iran

Abstract: Use of honey as a medicinal product dates back to 2000 years ago and ever since, it's been utilized
i dressing wounds and healing bums.The honey produced by diverse herbal sources contamns various
antibacterial substances that lead to increase of antibacterial activity of the natural honey. It has a high
Osmolarity and takes the lymph into the wound and causes the tissues of the wound swrface to use the
nutrients of the lymph. Having pH = 3.6-3.7, honey provides an acid environment for a faster wound healing
and moreover, bacteria are not able to grow m PH of honey. In order to prevent the growth of yeasts, the honey
being used should be thick and should contain at most 17% of water. Honey stimulates the production of
lymphocytes and intensifies the body's reaction against microorganisms. One of the antibacterial elements of
honey is hydrogen peroxide. The hydrogen peroxide surface of honey varies based on the kind of honey and
the nectar being used in its production. Today, due to its accessibility, antibacterial abilities, high Osmolarity,
capability of aromatizing and vast use in traditional medicine, a special attention is devoted to the use of
honey m wound dressing and burn healing n modern medicine and veterinary medicine.
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INTRODUCTION

In traditional medicine, honey 1s used for the
treatment of upset stomach, coughs, sneezes and ocular
diseases (Subrahmanyam ef @f, 2001). In the recent
years, physicians, with a great regard to the significance
of curative powers of honey, have used it m the
management of wounds and the process of their healings.
Based on the archeological findings, 2000 years ago,
ancient Egyptians used honey in wound healing for the
first time (Gelbert, 1999). In the scientific sources
concemning the Middle Ages, more than 1000 wound
healing using honey have been reported (Nailor, 1999).
Later on, honey entered the clinical world and the world
of scientific researches. Although honey has been used
for wound and burn healing for ages, its scientific reason
was not evident until the 20th century. Nowadays, honey
is wsed in treatment of both human and animal wounds
(Mathews and Binmngton, 2002).

NUTRIENTS EXISTING IN HONEY

Ordinary honey contains; 40% glucose, 40%
fructose, 20% water and low level of amino acids,
vitamims-Biotin, Nicotime acid, Folic acid, Pentenoic acid,
Proxidine, Tiamin and minerals-Potassium, Iron,
Magnesium, Phosphorus and Calcium (Bergman et al.,

1983). Honey is an energizing nutrition source contaimng
different antioxidants and neutralizes the free radicals
produced by H,0O, (Frankel et al., 1998).

Antibacterial ability of honey: Reproduction of
bacteria in the wound causes infection and eventually
leads to a severe growth of the wound damage. The
ability to absorb moisture and low pH m honey (3.6)
results in the formation of a protective layer on the
wound, which, to a great extent, prevents penetration and
colonmzation of bacteria (Efem, 1998). Laboratory studies
have revealed that honey has an antibacterial effect on
different kinds of infectious wounds such as the wounds
mfected by Staphylococcus Aureus (Cooper ef al., 1999).
The thinner the honey is, the lower Osmolarity and
consequently lugher pH it has. Hence, thinner honey has
a low level of antibacterial power (McCarthy, 1995).

Honey contains a variety of antibactenal
combinations such as bioflavonoids, which are produced
by plants. One of the antibacterial elements of honey 1s
hydrogen peroxide. The hydrogen peroxide surface of
honey varies based on the kind of honey and the nectar
being used in its production. Tt's worth pointing out that
the H,O, existing in honey 1s m a low level and has no
harm for human health (Molan, 1992).

Recent research shows that the proliferation of
peripheral blood B-lymphocytes and T-lymphocytes in
cell culture is stimulated by honey at concentrations as
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low as 0.1% and phagocytes are activated by honey at
concentrations as low as 0.1% (Abuharfeil et al., 1999).

In a recent survey carried out by Efem in 1992, the
antibacterial effect of natural honey was compared to that
of artificial honey and the sugar solution. In this study,
the natural honey destroyed the bacteria-Pseudomonas
aeruginosa and clostridium cedematiens-existing on the
surface of the wound while the strong sugar solution had
no effect on them (Efem and Iwara, 1992).

Aromatizing ability of honey: Scent and the special smell
of honey have an effect on the pace of the wound healing,
ie. fragrant honey boosts the healing of the wounds
(Molan, 1999). Besides, scent of the honey eradicates the
unpleasant odors made by the clostridiums, gram-
negative bacteria like Pseudomonas aeruginosa and
different types of Proteus and the metabolism of the
amino acids (Dunford et al., 2000). The bacteria existing
in the wounds use the amino acids of the body as a
source of energy. In case there 13 honey on the wound
surface, bacteria would prefer glucose to the amino acids
and would use the glucose of the honey as an energy
source and would produce lactic acid. As a result, the
unpleasant smells brought about by the decomposition of
the amino acids fade away (Molan, 1999).

Sterilized honey: Although honey is not a suitable
environment for the growth of microorganisms, a
limited number of bacteria can grow in it under certain
circumstances. Thus, in some parts of Europe
(e.g. Medihoney in Germany) and Australia, honey is
sterilized using gamma ray and the medical
honey for wound treatment is available at drugstores
(Dunford et al., 2000, Ahmed et al., 2003).

ANIMAL STUDIES OF HONEY AND SURFACE
WOUND HEALING

In a recent study conducted on dogs, a part of
their skin tissue was burned. In the ones that were
dressed by honey, full recovery was observed after
21 days and the number of wound bacteria in this group
was in a lower level in comparison with the other group
(Sabetjalali  ef al, 2007). Twenty-four male mice
underwent skin excision (10x10 mm) from the nape
of the neck, to the depth unmediately above the first
layer of muscle, in a study by Bergman et al. (1983).
Half the animals had pure honey applied in a thin
layer to the wounds, twice daily, while the control
group had salme applied at the same frequency and
time of day. Four anmimals from 10 each group were
killed at 3, 6 and 9 days after wounding and the damaged
tissue excised completely. Depth and quality of
granulation tissue was determined microscopically and
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the degree of epithelisation measured as the distance
from the skin border to the wound centre.

The honey-treated tissue underwent more rapid and
more extensive epithelisation than did the saline-treated
control. After 3 days, the honey-treated tissue had 58%
more skin growth (p<0.001), after 6 days it had 114%
more (p<0.001) and after 9 days, 12% more (p<<0.01) than
the controls. Honey-treated mice had a greater thickness
of granulation tissue in the centre of the wounds
(p<0.001) compared to the control mice. No bacterial
infections were detected in any of the wounds, which may
reflect hygienic standards in the original surgical
procedure. This experimental model therefore may not be
representative of wound healing in infected tissue.
Several papers by Egyptian and Indian researchers, have
claimed that orally-administered honey was more effective
in treating surface wounds than was topically-applied
honey (Suguna et ol, 1992, 1993, El-Banby, 1989;
Kandil, 1987). These studies all used rats given surgical
wounds. The studies suffer from several major defects in
design, reducing their worth. Nevertheless they are
mentioned for the sake of completeness due to the
consistent outcomes reported, although these outcomes
would appear to be unexpected. Wounds applied
were either excision of a 4 cm® area of skin
(Suguna, 1992, 1993) or by making a 10 mm incision
(Kandil, 1987 and El-Banby et al., 1989). None of these
studies reported the depth of the wounds although the
studies of excised skin reported the excision to be “full
thickness of skin”. The excised skin studies used only
6 rat per group. Kandil et al. (1987) did not report the
number of rats m each group and did not present a
statistical analysis of the results. El-Banb et al. (1989)
used a slightly larger group of rats (10) and presented
some statistical analyses of results. The amount of honey
administered orally was small in each study (0.5-1.0 mL™
day, to rats weighing 125-150 g) and concurrent feeding
practices were not described. The sameamount of honey
was used for topical treatment.

Gupta et al. (1992) studied the effect of topical
natural honey on the healing of infected skin wounds in
buffalo calves and compared this effectiveness to that of
ampicillin ointment and ampicillin mixed with honey.
Although this study was of a superior design to those of
Suguna ef al. (1992, 1993), El-Banby et af. (1989) and
Kandil et al (1987) with wound production being well-
defined, alarge number of wounds being studied (90) and
histological observation being undertaken, the suffers
from a major defect in that no tabulated results are
provided. The authors present only three photographs as
evidence n support of their conclusions. The authors
claim that honey was significantly more effective than
ampicillin (2.5% ampicillin sodium in petroleum jelly) or
2.5% ampicillin sodium in honey in accelerating wound



Rzs. [ Biol 5w, 3¢1): 126-140 2008

healing, The amount of ointm ents applied was oot stated
The authors report that honeytreded wounds showed
less neatrophilic irfiltration and more formation of
angioblasts and fibroblasts, Withowt presentation of
toanerica resalts it is difficult to assign much weight to
this study, beyondthe anecdotal.

Dieep skin burns were applied in twelwve places on the
flanks of three pigs in a study by Postmes of al. (1996)
that compared the efficacy of honey to sugar solutions,
both of wery similar cabolgrdede composition and
cotwertration and silver sulfadismine (1% cream) in
healing tarn  tissue. Burn tissue was  examined
histologically on days 7, 14, 21, 28, 35 and 42 post-bnen
Homey and  sugar both produced more rapid healing
than did silver sulfadiazine, with wounds closing within
21 days for honey and sugar, bt recuiring 28-35 days for
silver smifadiazine. Burns treated with sugar sohution
producedthicker new dein (mean 7.1 mm 11 after 28 dayd),
with evidence of inflammati o, than was found on the
burns  trested  with  honey,  whichshowed  little
irflammation (meann dermal  thickness after 28 days
5.1 mm).

The mechanism by which honey produced a more
rapid and effective healing than either suzar or silwver
sulfadiazine was not identified although tissue treated
with sugar showed more myofibroblasts than did the
hotiey-treated tissue.

In a survey caried owt in Uludag University of
Tutkey, i a group of dogs, they applied honey on the
woutids and dressed them, while the other growp were
dressed using 33D (Bilver 3ulfadiazine) . In other words,
hotey was compared to 33D, In the dogs dressed using
hotiesy, the infection of the wound disappeared rapidly
atid the healing pace increased and proved that honey
works better than some other medications used in wound
dregaing (T elimli, 2005) (Fig. 1.

Fig 1. 38D and honey in born wounds, a faster healing

caty be observed on the honey appliedw ound
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HONEY AND WOUND HEALING

In order to treat some diseases traditiona medicine
has recomemended gathering honey from differ et regions,
which today, is revealed it's been due to the variety of
herbal soarces. The honey produced by diverse herbal
sorces includes various antibacterial substances that
accelerate its antibacterial effi clenoy (T ooper of &, 19997,
The suitable temperatwe for honey in wound dressing
ig 37°C.

Honewy has a high Oamolarity and takes the ymph
into the wound and causes the tissues of the wound
suface touse the mtrients of the Iymph (Molan, 1999 Tt
makes the wound swelling go down, aihilates and
soafters microorgatisms and subsequently cleans the
wound swface and in addition to its important role in
wonnnd recovery, its considered as an energy source for
the surrounding cells and a protection for the protein
layer of the wound suface (Subrabem atiypam, 1999

Having pH = 3637, honey provides an acid
etrvitorutent which  rews  up the wound healing
(Cooper  ef &l 1999, Thin honey, due to having m ore
watetr, can be a sutshle ervaromment for the growth of

sothe yeasts, therefore in order to prevent the yeast
growtly, the hotey benguzed should be thick and shoald
iclude at most17% of water (Mlclan, 19967,

PRACTICAL CONSIDERATIOSFOR THE
CLINICAL USE OF HONEY (MOL AN, 2001)

The atmount of honey required on the wound relates
to the amount of fluid exuding from the wound
diluting it. The frequency of dressing changes
required will depend on how rapidly the honey is
being diluted by exudde. If there is no exudate,
dressings need to be changed twice-weekly to
tairtain a'reservoit’ of antibacterid components as
they diffuse into the wound tissues.

To achdeve best remdts the honey shodd be applied
to an absorbent dressing prior to application. I
applied directly to the wound, the honey tends to nan
of f before a seconday dressingis applied to hold it
i1 place.

Hotey will ot soalk readily into absorbent dressings.
Soakitg 12 facilitated by wartming the honey to body
temperatare andior adding 1 part water to 20 parts
hotey to make the honey m ore fluid.

Ith sorn e situations a'blister' of honey can be held on
awound using an adhesive filim dressing Honey can
be uszed to treat cavity wounds in this way, athough
this sgpproach is not swtable for hesvily exuding
winands,
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For moderately to heavily exuding wounds, a
secondary dressing may be needed to contain
seepage of diluted honey from the primary dressing.
An occlusive dressing such as polyurethane film 1is
best, as an absorbent secondary dressing tends to
draw the honey away from the wound surface.
A low-adherent dressing helps prevent the honey
dressing sticking to the wound in cases where this 1s
a problem. This dressing is placed between the
wound and the honey dressing, but must be
porous to allow the antibacterial components of
honey to diffuse freely ito the wound bed.
Alginate dressings impregnated with honey are a
good alternative to cotton/cellulose dressings, as the
alginate converts into a honey-containing soft gel.
Any depressions or cavities in the wound bed need
to be filled with honey in addition to using a honey-
impregnated  dressing. This 18 to ensure the
antibacterial components of the honey diffuse into
the wound tissues.

Honey can safely be inserted into cavities and
sinuses. [t 1s water-soluble and easily rinsed out; any
residues are bio-degradable (honey filtered in
processing does not contam any foreign bodies). For
sinuses with small openings a catheter on a syringe
filled with honey 1s an effective way of applying
honey.

Since infection may lie in the tissues underlying the
wound margins, honey dressings need to extend
beyond the inflamed area surrounding a wound.

CONCLUSION

In regard to its accessibility all around the world, its
mexpensive price compared to antibiotics and wound
dressing medications and acceleration in wound healing,
honey can be wused mstead of aforementioned
medications. Medical and veterinary studies would prefer
the use of honey in eradication of infections rather than
some other antibiotics. Today, the use of honey in
medicine and veterinary medicine 1s increasing and
sterilized honey is available at the drugstores in some
countries (Dunford et al., 2000 ; Ahmed et al., 2003). In
various surveys, medical abilities of honey and the
possibility of using it in other branches of medicine is
being studied.
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