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ABSTRACT
Honey has a long history of human consumption, isndsed in various foods and beverages as a
sweetener and flavoring. It also has a role ingilh and symbolism. Flavors of honey vary basethen
nectar source, and various types and grades of yhane available. It is also used in various meditin
traditions to treat ailments. The health effecthofiey have long been noted by humans. The natitio
and medicinal qualities of honey have been docuedeint Vedic, Greek, Roman, Christian, Islamic and
other texts. Physicians of ancient times, such astolle (384-322 BC), Aristoxenus (320 BC)
Hippocrates, Porphyry, Cornelius Celsus (earlytficentury AD) and Dioscorides (c. 50 AD), and Arab
physicians have referred to the healing qualiti€honey. Honey contains powerful antioxidants with
antiseptic and antibacterial properties.
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INTRODUCTION
Honey is a sweet food made by bees using nectar flawers. Honey bees transform nectar into honey
by a process of regurgitation and evaporation. ®tese it as a primary food source in wax honeycomb
inside the beehive. Honey gets its sweetness fhmmonosaccharide’s, fructose, and glucose, and has
approximately the same relative sweetness as thagranulated sugar. It has attractive chemical
properties for baking, and a distinctive flavorttieads some people to prefer it over sugar androth
sweeteners. Honey has a long history of human copson, and is used in various foods and beverages
as a sweetener and flavoring. It also has a rafeligion and symbolism. Flavors of honey vary libse
the nectar source, and various types and gradesnafy are available. It is also used in variousioneal
traditions to treat ailments. The health effecthofiey have long been noted by humans. The nuaitio
and medicinal qualities of honey have been docueteimt Vedic, Greek, Roman, Christian, Islamic and
other texts. Physicians of ancient times, such aistdle (384-322 BC), Aristoxenus (320 BC)
Hippocrates, Porphyry, Cornelius Celsus (earlyt fientury AD) and Dioscorides (c. 50 AD), and Arab
physicians have referred to the healing qualitiebaney. Honey contains powerful antioxidants with
antiseptic and antibacterial properties.
In the earliest Hindu Vedic texts, honey and it®letion are described elaborately. It is used as a
metaphor to describe the Sun as honeycomb. The/bees incubate in the cells to form honey, which is
called “the nectar of the Sun”
Another metaphor states that the four Vedas, theldiscriptures, are represented by the honeycomb
which is stated to be "sweet, beautiful, golder like Sun". It is also described as a "blend offedl
Nectars of many flowers." The knowledge of hongyesents "oneness of everything." In Hindu rituals,
honey is one of the five ingredients of Panchattiné five Nectars", the other four are the ghedkmi
sugar and buttermifk
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Honey has been used in Ayurveda medicine in Ingiisaf least 4000 years and is considered to affect
positively in all three primitive material imbalaex of the body. In the Ayurvedic system of medicine
within specific bee species, curative honey isgatieed under eight distinct types. Overall, mdrant
634 remedies with honey as an ingredient have Ipeepounded to tackle a wide range of health
problems and many of them are said to be of confplewrulation.

Honey has also been used by humans since pre-ArEgyptian timesto treat a variety of ailments
through topical application, but only recently hate antiseptic and antibacterial properties ofdyon
been chemically explained. Ancient Egyptian physisiused honey in medicinal compounds 5,000 years
ago and the ancient Greeks believed that honeydqmamote virility and longevity. Honey has been
used in Traditional Chinese Medicine for thousamitgears and is still important today. Ancient Rass
manuscripts attributed great importance to honeymgdicine.

In ancient Islamic literature, honey bees have begtolled for their "intelligence, industry and
creativity." The Quran mentions it as medicine tmechuman illness. It says "And thy Lord taught the
Bee to build its cells in hills, on trees, and mef's) habitations; Then to eat of all the prodigdehe
earth), and find with skill the spacious pathstefliord: there issues from within their bodies mkliof
varying colors, wherein is healing for men: veiiiythis is a Sign for those who give thought" [AlL@n
16:68-69]. Prophet Mohammad himself spoke of thalihg power of honey as a cure for all mental
illness.In the later part of the 12th century, ashita physician described the healing powers of lgdoe
disperse body fluids, soothing the bowels, curingpdy, checking facial twitches, improving appetite
preventing the breakdown of muscles and presemiam. In 1000 BC, it was a Saxonherbal treatment
for wounds, sties and amputated limbs. In 144@ai$ used as a therapeutic drug, in combination with
alum, to treat ulcers. And in 1623, it was use@masntiseptic and a mouthwash. The use of honey as
therapeutic cure in various combinations was pajagd in Medieval Europe, in particularly in Engthn
Germany, Finland, and Ireland. It was also externidgshana, USA, Nepal, Nigeria, Russia, and Brazil.

It was a gourmet medicine during the Second Ballkan in 1913, healing the wounds of soldiers. Honey
from several species of sting-less bees was corsgstoraure flu, to cure cataract, glaucoma and cobmgh
modern times, its use as a healing agent is egpapwylar. In 2007, in th®lanchester Evening Nevirs
England, the use of “manuka honey” in a large hasji New Zealand to control methicillin-resistant
Staphylococcus aureMRSA) and other bacterial infections was notéslantibacterial property to kill

or inhibit is supported by many scientific studiesecent years

Medicinal Properties of Honey
Scientists have revealed that honey has powerftilbanterial properties on at least sixty speciés o
bacteria, and unlike antibiotics, which are ofteselass against certain types of bacteria, honegpris
toxic and has strong effects.The benefits of hohaye been extolled since ancient times by many
religious faiths and recorded in ancient scriptures
The composition of honey includes sugars such asogk and fructose and also minerals such as
magnesium, potassium, calcium, sodium chloringlsul iron and phosphate. Depending on the quality
of the nectar and pollen, the vitamins containeddney are B1, B2, C, B6, B5 and B3. The pH of lyone
is commonly between 3.2 and 4.5. This relativeligia pH level prevents the growth of many bacteria
Honey is primarily a saturated mixture of two mamozharides. This mixture has a low water activity.
Most of the water molecules are associated wittstlyars and few remain available for microorganjsms
so it is a poor environment for their growth. Iftemis mixed with honey, it loses its low wateriaity,
and therefore, no longer possesses this antimalrpoperty.
Medicinal benefits are broadly categorized underftiowing headings.

1. Antimicrobial activity of honey

A. Mechanism of action
Honey has been demonstrated in many studies to hatibacterial effects, attributed to its high
osmolarity, low pH, hydrogen peroxide content aodtent of other, uncharacterized compounds.
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The low water activity of honey is inhibitory toetlgrowth of the majority of bacteria, many yeastd a
moulds. When applied topically to wounds, osmosisilel be expected to draw water from the wound
into the honey, helping to dry the infected tissumel reduce bacterial growth. Even when diluted with
water absorbed from wounds, honeys would be likelsetain a water activity sufficiently low to iriit
growth of most bacteria.
Staphylococcus aureissone bacterium that is tolerant of low water \dtiéis, being observed to grow
when water activity is as low as 0.86. It has bieaimd to survive treatment on infected skin treatdti
concentrated solutions of pure sugars, but to heitbee to the other antibacterial components afeyo
of the same water activity
Honey is mildly acidic, with a pH between 3.2 ah8. Gluconic acid is formed in honey when bees
secrete the enzyme glucose oxidase, which catatlggesxidation of glucose to gluconic acid. The low
pH alone is inhibitory to many pathogenic bactaria, in topical applications at least, could bdisieht
to exert an inhibitory effect. When consumed oralhe honey would be so diluted by body fluids that
any effect of low pH is likely to be lost
Hydrogen peroxide was identified as the major sewfcantibacterial activity in honey in 1963 by Wi
Hubers & Schepartz. Hydrogen peroxide is produgethb action of glucose oxidase on glucose, also
producing gluconic acid. Glucose oxidase operatest mffectively when honey is diluted. When honey
is undiluted, the gluconic acid produced lowers i to a point where it inhibits further enzymatic
activity, and hence further peroxide productioncé&ssive heat (>8Q) may also reduce glucose oxidase
activity®.
There are a range of other, largely uncharacterizethstances present in some honeys that have
antibacterial effects. Some compounds that havae twEntified include syringic acid (3.5-dimethoxy-4
hydroxybenzoic acid), methyl syringate, 3,4,5-tfihmxybenzoic acid, 2- hydroxy-3-phenylpropionic
acid and the flavonoid pinocembrin. Wootton etddnitified a range of volatile substances in Auitnal
honeys although their report does not note whetherot these substances are believed to contribute
honey’s antibacterial activity. Volatiles identifiencluded acetoin, acetone, acetic acid, furfuraleric
acid, ethyl salicylate, benzyl alcohol and hydroxghyl furfuraf.
Tan et al demonstrated by gas chromatography tlauka honey contained an array of acidic and
phenolic substances, the most dominant being 2ebye-phenylpropionic acfd

B. Measurement of antimicrobial activity
The antimicrobial activity of honey has been meadunost commonly by the use of agar well diffusion
techniques. This technique takes large plates afr agixed with cultures of particular bacteria,
Staphylococcus aurelming the most commonly used. Wells are cut intbabar and solutions of the
test material applied. Solutions of varying concatiins of known antibacterial agents, commonly
phenol, can be used for comparison. The diametéreofone of bacterial growth inhibition is measlure
after incubation of the plates.

C. Invitro studies of antimicrobial activity
Allen, Molan & Reid conducted a major study of taetibacterial activity of NewZealand honeys,
categorized according to their floral source. Theamantibacterial activity of undiluted honey wasrfd
to be equivalent to a 14% solution of phenol inevafThere was a tremendous range of activities
observed, however, depending on the floral souBoee honeys had no detectable antibacterial agtivit
while others had activities up to the equivalend@®o phenol. For most honeys tested, destruction of
peroxide-generating ability by the use of cataleas associated with loss of antibacterial actiitgney
derived from manukalLéptospermum scoparignand vipers buglossE¢hiumvulgarg were the only
honeys tested that retained significant antibaaitegtivity >
Furtherin vitro research on manuka honey by the group of NZ wortkigfslighted the pathogen-specific
effects of different types of honey. Differentcontrations of honeys were incubated aerobically waith
range of pathogens to determinethe minimum conatotr required for 100% growth inhibition over an
8 hour period at 37C. For some pathogens (8gaureus, E. cgli manuka honey was considerably
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moreeffective at inhibiting growth than other hose€omplete inhibition of growth d8. aureusvas
achieved at a manuka honey concentration of 1.8%6arhpared to 4.9% for other honeys. The opposite
finding was observed for complete inhibition Bfoteus mirabilis,where a concentration of 7.3% v/v
manuka honey was required, compared to 3.3% fardtbneys. Despite the differences observed with
different pathogens and honey types, the study detraied that a range of honeys have bacteriostatic
effects at concentrations likely to beachieved whemney is applied topically to wourfds
The same group of researchers has also studieidtit@tory action,in vitro, of manukahoney against
Helicobacter pylorj the bacterium believed causative of human gaslciers.
Using techniques described previously, Somal doahd that the growth of a range ofisolatesHof
pylori was inhibited by a 5% v/v concentration of manu&aédy®.
Ali et al also studiedn vitro inhibition of H. pylori growth in the presence of honey ofunstated origin.
They found that a honey concentration of 20% wdcgnt to inhibitgrowth of a range of clinical
isolates.
The antibacterial effect of a number of Sudanesey®was studied by Farouk et al and comparedato th
of five antibiotics (30g/ml) ampicillin, cephradinehloramphenicol, gentamicin and oxytetracycline.
Undiluted honey (0.2 ml) was testedagainst thequgthsBacillus subtilis, S. aureus, E. coli, Klebsiella
aerogenesand Pseudomonas aeruginasall honeys tested were inhibitory against all shebacteria
butgentamicin was the only antibiotic effective iagaP.aeruginosa The other antibiotics weremore
effective at inhibiting bacterial growth than weahe honeys, measured in terms of thezone of inbibit
on agar plates. For example, antibiotics had a zfriehibition againd®. subtilisof 16.8 — 26.5 mm
compared to a range of 14.7 — 19.0 mm for hatieys
Enteropathogens common in Nigeria were testednfeitro sensitivity to honey in research by Obi et al
Filter paper disks impregnated with honey of vagyimncentrationswere placed on agar plate’sinoedlat
with clinically-isolated strains of a range of paglens includingSalmonella typhi, Vibrio cholerand
Yersinia enterocoliticaThe diameter of the zone of inhibition was meaduHoney concentrations of
40% and above reduced bacterialgrowth, with unglilutoney having the greatest effect. Concentrations
of 30% and lowerdid not inhibit pathogen gro¥ith

2. Efficacy studies - animals
A. Animal studies of honey and surface wound healg
Twenty-four male mice underwent skin excision (1@xhm) from the nape of the neck, tothe depth
immediately above the first layer of muscle, int@dyg by Bergman et al.Half the animals had pureelgon
applied in a thin layer to the wounds, twice dailfile thecontrol group had saline applied at thme
frequency and time of day. Four animals from10egrclup was killed at 3, 6 and 9 days after wounding
and the damaged tissue excisedcompletely. Depthgaatity of granulation tissue was determined
microscopically and thedegree of epithelisation sneed as the distance from the skin border to the
wound centre.
The honey-treated tissue underwent more rapid aoik raxtensive epithelisation than did thesaline-
treated control. After 3 days, the honey-treatssiie had 58% more skin growth(P<0.001), after 8 day
had 114% more (P<0.001) and after 9 days, 12% (#3¢@.01)than the controls. Honey-treated mice had
a greater thickness of granulation tissue in thet@eof the wounds (P<0.001) compared to the cbntro
mice. No bacterial infections weredetected in afithe wounds, which may reflect hygienic standands
the original surgicalprocedure. This experimentaldel therefore may not be representative of wound
healing ininfected tisst&
Gupta studied the effect of topical natural honeyttee healing of infected skinwounds in buffaloves
and compared this effectiveness to that of ampiailntment, andampicillin mixed with honey. Wound
production being well-defined, a large number ofuimas being studied (90) and histological obsermatio
being undertaken, the report suffers from a magfect in that no tabulatedresults are provided. The
authors present only three photographs as evidaragoport oftheir conclusions. The authors cldie t
honey was significantly more effective thanpaitlin (2.5% ampicillin sodium in petroleum jellyr
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2.5% ampicillin sodium in honey inaccelerating wddrealing. The amount of ointments applied was not
stated. The authorsreport that honey-treated wowhdsved less neutrophilic infiltration and more
formation of angioblasts and fibroblasts. Withouegentation of numerical results it is difficult to
assignmuch weight to this paper, beyond the anatdot
Deep skin burns were applied in twelve places @nfldinks of three pigs in a study by Postmes that
compared the efficacy of honey to sugar solutitrmsh of very similar carbohydrate composition and
concentration, and silver sulfadiazine (1% creanbealing burn tissue. Burn tissue was examined
histologically on days 7, 14, 21, 28, 35 and 42t4bosn. Honey and sugar both produced more rapid
healing than did silver sulfadiazine,with woundesihg within 21 days for honey and sugar, but
requiring 28-35 days for silversulfadiazine. Butreated with sugar solution produced thicker neim sk
(mean 7.1 mmafter 28 days), with evidence of inftaation, than was found on the burns treated
withhoney, which showed little inflammation (meagrmhal thickness after 28 days: 5.1 mm).
The mechanism by which honey produced a more rapitieffective healing than eithersugar or silver
sulfadiazine was not identified, although tissweated with sugar showed more myofibroblasts thdn di
the honey-treated tisstie
B. Honey and gastric ulcers
Acetyl salicylic acid (50 mg/kg body weight) wasedsto induce gastric ulcers in 60 rats in a stugly b
Kandil et al. Twenty four hours after administratiof acetyl salicylic acid,0.5 ml of either flotabney,
honey produced by bees feeding on sugar, or sasadministered to each rat for 3 days. The dose of
test substance would be approximately equalto 4 gédyweight. Rats were then sacrificed and the
number of gastric ulcers estimated.80% of rats wmisy floral honey were classed as healed, compared
to only 47% of ratsconsuming sugar honey. Thisystuad some major deficiencies, such as failure to
describethe effect of honey consumption on othed fiatake, the absence of a definition of “healed’a
poor data reporting (eg the results reporting tméynumber of ulcers rather than the sizeof ulters)

3. Efficacy studies — human

A. Traditional medicinal uses
Honey has a long history of use as a medicinal tanbs. It was used by the ancient Greeks and
Sumerians. In ancient Egypt it was used as a wangadment, mixed with grease and fibre, and for gut
conditions. Hippocrates recommended honey and ainégrpain, water and honey for thirst and a
mixture of honey, water and other substances #i treute fevers, as well as recomending its useab
ulcers. The Bible mentions the use of honey inprpblems.
Its use is referred to in the Koran, which spealficrefers to its role intreating diarrhea.
In Ayurvedic medicine, honey is described as thtmreaf life and its use is recommended for various
conditions. Russian soldiers in World War 1 usedpparently successfully, for wound healing puesos
Honey, lime leaves and palm kernel are traditionatlicines forwound healing in Ghana and among the
Bambara of Mali, honey is atraditional treatment fioeasles, both via the oral route and as an eye
ointment.
Beck & Smedley summarized the traditional usesoofdy as follows: “... its mainemployment was as a
helpful remedy for gastric and intestinal disordespecially as apleasant laxative. Respiratonybles
were next in order. The sedative and soporific pofveoney is often emphasized. The diuretic eftéct
honey was well known and it was a favored remedyafbkinds of inflammation of the kidneys, for
gravel and for stones. The antiseptic property afidy made it a desirable gargle, expectorant and
valuable adjunct inmouth hygiene. In inflammatidrtle eyes and eyelids honey was extensively used.
Insurgical dressings and skin diseases it was adgnof first choice. The smallpox patients were
anointed with honey. It was also employed as aclkelior nauseous or bitter medicings”

B. Clinical trials - wound healing
The Indian researcher Subrahmanyam conducted aaerufitstudies of the topical use ofhoney to treat
burns. In all studies, patients had partial thidenburns to less than 40% oftheir body surface. énea
1991, he reported on a trial comparing honeh vgilversulfadiazine (SSD) with a total of 104ipats
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randomly allocated to receive one of the two treatts. After the burns were washed with saline, thef
patients were treated with 15 —30 ml honey spreas ¢the wound each day, the amount applied
depending on the size ofthe burn. The burn was teared with dry, sterile gauze. Remaining pasient
were treated with gauze impregnated with SSD, thezg being replaced daily. Age, sex andinjury
characteristics of both groups were similar. Ampagients treated with honey, healthy granulatissug
appeared at a mean of 7.4 days, compared to 1gAfalaSSDpatients. Wounds healed more rapidly in
the honey group (33/52 patients within 10 days kndthin 40 days) compared to the SSD group (35/52
patients within 30 days and all within60 days). Fbaney-treated patients showed infection at tha bu
site after 7 days oftreatment, compared to 38®&8D patientd
Amniotic membrane, prepared from fresh caesariarvaginal deliveries, was used in another of
Subrahmanyam’s trials of the use of topical hometlydat partial thickness burns. Sixtyfour patiemese
randomized to receive either honey-impregnated gawery 2 days untilhealed (40 patients), or teehav
their burn covered with amniotic membrane (24 pasiePatient characteristics were similar in the tw
groups. The burns treated with honey healedfastapared to those treated with amniotic membrane
(9.4 vs 17.5 days, P<0.001) with less scarring {8%7%, P<0.001j.
The same author Subrahmanyam conducted a simdhctmparing honey to boiled potato peel for the
treatment of partial thickness burns. Accordingte author, potato peelsare commonly used as burn
dressings in developing countries. Fifty patiene&sewandomly allocated to each treatment groughimvit
6 hours of the occurrence of the burn and afterimgstie burn with normal saline. Depending on the
burn size, between 15 — 30 mlhoney was appliedyeXatays and the wound covered with sterile dry
gauze. All woundswere observed until healing wamplete. The characteristics of the two groups
werereported and did not differ substantially ieagechanism of injury or burn area. Burnshealetcemo
quickly in the honey-treated group (mean 10.4 deysl6.2 days) (P<0.001) andgranulation tissue
appeared sooner (mean 6.8 days vs 9.2 days). Almumey-treatedpatients, only 4 had pathogens in the
wound after 7 days compared to 42 in the potattgpeaes’.
Subrahmanyam reported another study comparing abpieney with topical SSD inthe treatment of
burns. After saline washing within 6 hours of th&rboccurring, 50 patientsreceived either 16-30 ml
unprocessed honey every 2 days or a covering ofejapregnated with SSD, replaced daily.
Characteristics of the treatment groups did ndeditibstantially and patients had a mean burn afrea
15% of the body surface. Satisfactoryepithelisati@s achieved within 7 days in 84% for honey-treate
patients and within 10days for all, compared to 7a8%@ 84% respectively for SSD. Histological
examination oftissue showed that the honey-tredieslie underwent earlier subsidence of acute
inflammatiorf™.

C. Clinical observations - wound healing
There have been a number of reports on the clinisalof honey to treat skin wounds. Thesestudies ar
not double-blinded, placebo-controlled studies. &ttheless they provide anoverview of the ways in
which honey has been used successfully in humansh Mf thiswork has been conducted in developing
countries, where the low cost of honey treatmeatigjor incentive for its use.
Topical application of honey has been used suagigssb treat infected wounds resulting from radica
vulvectomy due to carcinoma of the vulva. Cavanetghl used household honey (floral source notd}ate
in 12 patients who developed infected wounds faltgwsurgery. Undiluted honey was poured into the
wound twice daily and the wound covered looselyhwgauze. Wound cultures were taken from the
wound at time of tissue breakdown, and at subsedirae intervals. Contaminating bacteria included
Proteusmirabilis, Pseudomonas aeruginosa, Eschierich coli, Enterobactespecies
Streptococcusfaecalis, Staphylococcus awrd<lostridium perfringens All wounds were found to
befree of bacteria within 3 to 6 days of treatme&dmplete healing occurred within 8 weeks for all
patients and within 3 weeks for one patient. Whiike study did not use controlpatients for compariso
purposes, the author notes that the wound frontahdulvectomy is known to present problems with
healing, often requiring skin grafts. Two adverfedats were noted with this treatment.
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Infection with the yeas€Candidanear the edge of the wounds, where the concentraficoney was
reduced, was noted in 3 patients. Excessiveusemd#yhoverly-dehydrated the wounds, which could be
remedied by the use of saline packs at Afght
In two African studies honey was used successfidijtreat ulcers, woundsand Fournier's gangrene
(gangrene of the scrotal area). In the first ofdstudies, 59 patients (47 male, 12 female, agedrizhs
to 78 years) with various wounds andulcers (inclgdrournier's gangrene, burns, tropical, diabetid a
traumatic ulcers, cancrumoris, cancerous sorebaddores) were treated with topical honey apjpdicat
Most of thepatients’ ulcers and wounds had faileml respond adequately to conventional
treatmentincluding antibiotics in some cases. Witk exception, all non-cancerous ulcers respondedto
treatment regime of washing with saline and thectdpapplication of 15-30 ml honeydaily. Pathogens
isolated at the commencement of the study incliREEliIdomonaspyocyanézb cases)iEscherichia coli
(31), Staphylococcus aureugl5), Proteus mirabilis (9), coliforms (9), Klebsiellsspecies (7),
Streptococcus faecal{8) andStreptococcuspyogenél.
In all successful cases, no pathogens were detetted cultures were takenafter 1 week of treatniant.
the case of the non-responding patigvlijcobacterium ulceransvas isolated from the wound and
intravenous antibiotic therapy commenced. Patigitismalignant ulcers underwent surgical treatment
once a diagnosis of malignancy was reached.
In the study of Fournier’'s gangrene, 20 casesddeaiith topical honey (15 — 30ml, dose frequencly no
stated) combined with oral amoxicillin and metr@zddle, werecompared to 21 cases that underwent
surgical management of the infection together withous oral antibiotics. Patients were not matcioed
age or for other complicating conditions, therefoeelucing the value of the study but nevertheless
providing interesting results. Both groups of paisehad comparable hospitalization times, but tlofee
the group treated surgically died, with no deaththe honey grodp
Thirty three Burundian patients with wounds of dse origin were treated by daily topical honey
application. The wounds were first washed withrelon dayl and then covered with a dry sterile
dressing. The initial mean wound size in theseepigiwas 57 cfrand healing was successful within 5 —
6 weeks in 29 cases. Where necessary,additiorahtemts such as the removal of necrotic tissue were
administered. Burns werereported to respond mauigllsato honey treatment than did infected wounds,
although data were not provided to support thisréta
In contrast to these studies, a small (10 patidritsiicers) NZ trial of honey in the treatmented ulcers
provided equivocal results. Patients (median ag® §gars) with predominantly varicose ulcers of
duration approximately one year, and average \dizer of 9 crfy had honey applied once daily for 8
weeks. The ulcers were covered with gauze afteeyamas applied. There was little change in the
bacterial flora other than a slight reduction itifooms (not quantified in the paper). Four ulcelowed
healing over morethan 25% of their surface area,ukiers did not change and one worsened. Two
patients withdrew after 5 weeks due to the presehagections®.
D. Clinical observations - gastrointestinal conditbns
Two tablespoons of honey (30 ml) given before meaikse times daily was used to treatmale and female
patients (20 — 40 years) suffering from gastriisodenitis and duodenalulcers. The study, by Salem
poorly designed and reported and of little valugooel the anecdotal. Although a placebo was used
(composition not stated), there was no comparisoasults between the two groups. The author cldime
that two-thirds of patients recovered followingatment that the haemoglobin levels of most patients
increased and that faecal blood loss decreasedmSallso notes that he has used honey in the form
ofenemas to treat ulcerative procfitis

CONCLUSION
The establishment by research that there are bieaadmponents in honey, and the wide dissemination
of this knowledge, has led to a general accepttratehoney is a respectable therapeutic agenttaad
rapidly increasing uptake of its usage by clinisias well as by the general public. The finding thare
are multiple bioactive components involved in therapeutic action makes it a much more attractive
option to use the natural product rather than tengit to identify individual active components ars®
synthesized copies of those.
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