
ABSTRACT Objective: This project aimed to assess the antibacterial potential of various brands of honey sold in Muscat area on some
isolates of H. pylori and to determine if there is any synergy between honey and amoxycillin or clarithromycin used in the treatment 
of H. pylori gastritis and duodenal ulcer. Methods: Eight samples of commercial honey were used in the experiment after they were 
checked for purity by sub-culturing on blood agar and incubating for 48 hours at 370c. Honey samples showing gross contamination 
were discarded. Purified culture isolates of H. pylori from our laboratory stock cultures were swabbed on chocolate plate using x 
04

 cfu/ml. One hundred microlitres (00µl) of various honey samples were placed on each plate which was subsequently incubated 
microaerophilically at 37ºc for 3 days. The presence or absence of growth inhibition zones on each plate was noted and an average zone
size of each honey was taken.  Honey samples with high zone sizes were further diluted from :2-:8 to find the end-points of their
growth inhibition concentrations and the experiment was repeated in triplicates. The synergistic effect between honey, amoxycillin
and clarithromycin was done in triplicates by placing honey at various distances between each antibiotic after swabbing chocolate 
agar with x 04

 cfu/ml of H. pylori. The plates were incubated as before. Results: All honey samples produced growth inhibition zones 
with H. pylori no at dilution of honey but had different zone sizes at :2–:8 dilutions.  Black Forest honey had the highest antibacterial
activity followed by Langnese honey. None of the honeys had a synergistic effect with either clarithromycin or amoxycillin. Conclu-
sion: We conclude that, in vitro, some honey brands possess antibacterial activity against H. pylori and that no synergy or antagonism 
was observed between honey and clarithromycin or honey and amoxicillin using H. pylori as a test organism. Though no synergy
or antagonism was observed between honey, amoxicillin or clarithromycin, it has been suggested that the use of honey with triple 
therapy regimen may help shorten the time required to eliminate H. pylori from stomach lining of patients with gastritis or duodenal 
ulcer caused by H. pylori infection
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البوابية العطيفة لجرثومة المضادة فعالية العسل
اذا هناك فيما ولمعرفة ابِيَّة، البَوَّ ةُ طيفَ العَ ضد جرثومة حيوي مسقط كمضاد أسواق في المتوفر العسل من أنواع عدة تقييم فاعلية الملخص: الهدف:
تسببها التي عشري الاثني وقرحة المعدة التهاب في علاج التي تستعمل ( ــ أو الكلاريثرومايس ــلين (الاموكسيس الحيوية المضادات وبين بينه مؤازرة
 48 الدم لمدة في آغار زراعتها ــطة بواس نقائها من التثبت تم بعد ان ــل العس من عينات ثماني على البحث هذا ألطريقة: اجري ــورة. المذك ــة الجرثوم
 (1x104 cfu/ml)بتركيز الكاكاو صحون مختبرنا في في المتوفرة ابِيَّة البَوَّ ــةُ طيفَ العَ جرثومة زرعت . ثلاثة أيام لمدة 37 مئوية حرارة ــة بدرج ــاعة س
بعدها لوحظ قليل. هواء بوجود أيام ثلاثة لمدة 37 مئوية حرارة درجة حفظ الصحون في وتم صحن، كل الى العسل عينات من (µl 100) اضافة وتمت
لفاعلية الادنى التركيز تقييم تم ذلك بعد أنواع العسل. من نوع التثبيط لكل منطقة معدل اخذ بعد عينات العسل اتلفة في الجرثومة نمو تثبيط
مؤازرة دراسة تم كما ثلاثا. التجربة هذه كررنا وقد ،1:8 1:2 الى من بتخفيفها وذلك الجرثومة نمو تثبيط في كبيرة فاعلية أظهرت التي العسل عينات
في ابِيَّة البَوَّ ةُ طيفَ العَ من (1x104 cfu/ml) بعد زرع الحيوية المضادات بين العسل عينات بوضع وذلك والكلاريثرومايسين للأموكسيسيلين العسل
بدرجات متفاوتة ولكن ابِيَّة البَوَّ ةُ طيفَ العَ نمو كبحت العسل عينات النتائج: كل أيام. ثلاتة لمدة 37 مئوية حرارة درجة في وحفظها الكاكاو صحون
وتبين  . اللانجنيس ــل يليه عس ، الاعلى هي الجرثومة ضد ــوداء الس ــل الغابة عس فاعلية أن ــة الدراس 1:8 . وأثبتت 1:2 الى العينات من عند تخفيف
خواصا للعسل أن البحث هذا الخلاصة: أثبت أعلاه.  في المذكورة الحيوية والمضادات عينات العسل المستعملة بين مؤازرة وجود عدم الدراسة من هذه
لكن ، اخرى جهة من ــين والكلاريثرومايس ــيلين الاموكسيس من جهة وكلا من ــل العس بين تضادد أو تآزر يظهر لم أنه ولو ، ابِيَّة ةُ البَوَّ طيفَ للعَ مضادة

للعلاج. اللازم الوقت من يقصر قد ابِيَّة البَوَّ ةُ طيفَ تسببها العَ التي الامعاء وقرحة لالتهاب المعدة الثلاثي العلاج العسل مع استعمال

، تآزر. العلاج الثلاثي ، البوابية العطيفة ، عسل ، ، كلاريثرومايسين اموكسيسيللين ، جرثومي المفردات المفتاحية: مضاد
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THE HISTORY OF HELICOBACTER PYLORI  
dates back to 1875 when the German scien-
tists first found spiral bacteria in the lining

of the human stomach.1 Walery in 1899 published a 
paper on spiral shaped bacteria from the sediment of 
human gastric washings, but his publication was in 
Polish so it attracted little or no attention.2

The work of the German and Polish scientists was
not rediscovered till 1979 when Warren saw curved 
and spiral bacteria in the biopsy material from gastric 
mucosa. He and Marshall isolated and cultured the or-
ganism and named it Campylobacter pyloridis.3 They
contended that most stomach ulcers and gastritis were 
caused by colonization with this bacterium. Following 
DNA sequences, the organism in 1989 was renamed 
Helicobacter pylori by Warren and Marshall.4

However, the association of H. pylori with gastritis 
or ulcers was distrusted since it was believed that no 
bacterium could survive for long in the acid pH of the 
stomach. To prove their point, Marshall infected him-
self and had gastritis. The organism was subsequently
isolated from his stomach lining.5 Marshall and War-
ren were awarded the Nobel Prize in medicine in 2005 
for their discovery of H. pylori and its role in gastritis 
and peptic ulcer disease.6

Currently, it is estimated that half the world’s pop-
ulation harbours H. pylori and that while it exits as 
normal flora in some people, in others, it causes gas-
tritis and ulcers.7

Malfertheiner et al.8 recommended the use of tri-
ple therapy which includes an anti-ulcer agent such as 
ranitidine, bismuth citrate, or a proton pump inhibitor, 
omeprazol or pantoprazole and a combination of two 
antibiotics from either metronidazole, clarithromycin 
or amoxicillin for elimination of H. pylori from the 
stomach. Though this recommendation was made and
is applied in the treatment of H. pylori infection, a sig-
nificant problem associated with the treatment is the
organism’s increasing resistance to antibiotics and the 
failure of the clinicians to follow up the course of treat-
ment with repeated isolations and sensitivity pattern 
of the original isolate. Hiyana9 in Japan found most of 
his H. pylori isolates to be resistant to clarithromycin 
and metronidazole while Crone et al.10 isolates from 
children and adolescent , in vitro, showed resistance 
to clarithromycin.

Honey has been used as a medicine since ancient 
times in many countries.11,12,13 Its use is recorded in 
Sumerian clay tablets estimated to be 4000 years old 

and in Egyptian papyri from 1900  to 1250 B.C.11 The
revelation in the Holy Koran and documentation in the 
Hadith clearly referred to the effectiveness of honey in
the healing of diseases for mankind.14 Abu Taib et al.14 
reported that growth of H. pylori was inhibited by 20% 
concentration of natural honey while Al Somal et al,15 
Mcgovern et al.16 found, in vitro, that manuka honey 
solution possessed antibacterial properties against H. 
pylori.

 Our project aimed to determine the antibacterial 
potential of various brands of honey sold in Muscat 
area on H. pylori and to find out if there is synergy be-
tween honey and amoxycillin or clarithromycin which 
are two antibiotics currently in use in the treatment of 
H. pylori infection in Sultan Qaboos University Hos-
pital (SQUH).

Table 1: Honey samples and their sources

Honey sample Sources

Black Forest Germany        

Langnese Forest Germany

Langnese Natural Bee Germany

Black Forest Germany

Blossom bee honey Switzerland

Al-Shifa natural honey Iran

Al-Nada chestnut honey Oman

Al-Nada clove honey Oman

Figure 1: Zone of inhibition of honey on Staphy-
lococcus aureus (NCTC6571).
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M E T H O D S

CULTURES OF HELICOBACTER PYLORI
These were provided from departmental stock cul-
tures. The organisms were checked for purity by inoc-
ulating them onto Campylobacter and chocolate agar 
media and incubating microaerophilically (CO2 10%, 
Oxygen 10%, Nitrogen 80%) for 5 days at 370C. Grown 
colonies were Gram stained and observed for spiral 
shape, oxidase and urease activities. Spiral shaped, 
urease and oxidase positive colonies typical of H. py-
lori were used in the experiment.

HONEY SAMPLES
Thirteen brands of commercial honey available in
Muscat area of Oman were collected for the study. 
They were checked for purity by inoculating onto
blood agar and incubating aerobically at 37°C for 48 
hours. Samples showing growth of bacteria or growth 
of more than 4-5 colonies of yeasts were excluded 
from the study. Only eight samples were found good 
for our study [Table 1].

 CHECKING THE HONEY SAMPLES FOR
 ANTIBACTERIAL ACTIVITY
The honeys were initially checked for antibacterial ac-
tivity by using Staphylococcus aureus (NCTC 6571) as 
a control organism. This strain of S. aureus is known to 
be sensitive to most antimicrobial agents and is used in 
our laboratory for the control of our antibiotic sensi-
tivity pattern. An inoculum containing 1x104

 cfu/ml of 
the organism was prepared using McFarland tube 0.5. 
A dry swab immersed into it was pressed on the side of 
the bottle to remove excess fluid and was subsequent-
ly used to swab a dry diagnostic sensitivity test (DST, 
Oxoid, UK) plate. One hundred microlitres (100µl) 
of honey was placed on the surface of each plate us-
ing a chipped sterile tip.  This process was applied for
each honey sample. The plates were incubated at 37˚C
overnight and zones of growth inhibition produced by 
each honey with the test organism were subsequently 
taken.

 DETERMINATION OF ANTIBACTERIAL
ACTIVITY OF HONEY ON H. PYLORI
Inocula containing 1x 104

 cfu/ml of each H. pylori 
were prepared and smeared on chocolate as done with 
S. aureus control. One hundred microliters (100µl) of 
each individual honey were placed on the surface of 
each plate using a chipped sterile tip as before. The
plates were incubated microerophilically (CO2 10%, 
Oxygen 10%, Nitrogen 80%) at 37˚C for 3 days. Honey 
samples producing zones of inhibition of more than 
8mm were double diluted from 1:2 to 1:8 to obtain the 
final end-points of antibacterial activity.

 SYNERGISTIC TEST BETWEEN HONEY AND
SOME ANTIBIOTICS
The antibiotics used in this experiment were those
used for the treatment of cases of H. pylori infec-
tion at SQUH. Amoxycillin (Panpharma, France) and 
clarithromycin (Panpharma, France) obtained from 
the Pharmacy Department of the SQUH at concen-
trations of 250mg powder were diluted to 10µg and 

Table 2: The zone of growth inhibition of the 
honey samples on H. pylori

Code Honey samples

Zone of inhibition 
(mm) at various 

dilutions
Neat 1:2 1:4

1 Black Forest 25 19 18

2 Langnese Forest 25 17 17

3 Langnese Natural Bee Honey 28 11 Zero

4 Black Forest 25 Zero Zero

5 Blossom Bee Honey 15 ND* ND

6 Al-Shifa Natural Honey 17 ND ND

7 Al-Nada Clove Honey 29 Zero Zero

8 Al-Nada Chestnut Honey 26 ND ND
* Not done (insufficient amount of honey)

Figure 2: Zone of inhibition of honey on Helico-
bacter pylori on chocolate agar.
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15µg respectively using sterile distilled water. These
concentrations are contained in the antibiotic discs 
routinely used at Sultan Qaboos University Hospital 
for the determination of H. pylori sensitivity. Efforts
to obtain the antibiotics as pure liquid concentrates 
proved impossible.

Two isolates of H. pylori out of five used in this ex-
periment were employed. An inoculum of each H. py-
lori was prepared and smeared on plates as mentioned 
earlier in the text. Fifty microlitres (50µl) of honey and 
antibiotics were placed at 15, 20 and 25mm apart from 
each other using three sets of plates per distance and 
for each antibiotic. They were allowed to seep into the
media and incubated microaerophilically (CO2 10%, 
Oxygen 10%, Nitrogen 80%) at 37ºC for 3 days. Syn-
ergy exists if the growth inhibition zone produced 
by honey in combination with any of the antibiotics 
is greater than growth inhibition zones produced by 
either alone.17 

R E S U L T S

Table 1 shows the types of honey and their sources 
while figure 1 is a micrograph of the growth inhibition
zones produced by some honey on S. aureus (control 
organism). Table 2 shows the inhibition zone sizes 
produced by various honeys at various dilutions of the 
honeys. The highest growth inhibition zone was pro-
duced by Black Forest (sample 1) followed by Langnese 
honey and natural honeys (samples 2 and 3). Other 
honeys used in the investigation produced zones only 
at no dilution. Figure 2 represents the micrograph of 
the growth inhibition zones produced by some of the 
honey samples on H. pylori on chocolate agar. 

No synergy was observed between honey and clar-
ithromycin or honey and amoxicillin.

D I S C U S S I O N

Honey is known to possess antimicrobial activity and 
has been used to cure many skin infections.11,12,13,18,19 In 
our experiment, we observed that all the honey sam-
ples examined possessed antibacterial activity against 
H. pylori with the natural Black Forest honey from the 
Black Forest in Germany showing the highest antibac-
terial activity. This is followed by Langnese honey also
from Germany.

The elements responsible for the antibacterial ac-
tivity of honey are not fully known, but have been at-
tributed to various polyphenolic compounds found in 
honey (propolis, flavonoids, flavones, tannins) and to

glucose oxidase and osmosis.11 Honey is a product of 
various plant nectars and differences exist between
one nectar and the other based on plant species, the 
season of the year and the geographical location of the 
plant.11  Molan11,19 attributed the antibacterial activity 
of honey to its content of glucose oxidase, which lib-
erates hydrogen peroxide when it is diluted. The hy-
drogen peroxide so liberated is antibacterial besides 
encouraging epithelial proliferation.

Burdon20 emphasized that the normal route of 
wound healing is the stimulation of the growth of fi-
broblasts and epithelial cells by the hydrogen peroxide 
produced as a result of injury or infection. Somerfield21, 
Condon22 and Osato23 ascribed the antibacterial effect
of honey to the osmotic effect of its sugar content.
Honey contains 38% fructose, 31% glucose and 17% 
water while its pH is 3.9.24 Its low content of water en-
courages wound healing by hygroscopic absorption of 
water molecules on wound surfaces and by soothing 
of the wound.12,13

The findings of our work agree with the observa-
tion of many earlier researchers14,15,16,19,23,25 who, in 
vitro, found honey to possess antibacterial activity 
against H. pylori.

In SQUH, amoxicillin and clarithromycin are used 
in the treatment of Helicobacter infection using triple 
regimen.26 The use of triple regimen is based on the
fact that antibiotics will eliminate H. pylori allowing 
gastric or duodenal ulcers to heal naturally.8

This condition is not always obtained for some
patients fail to comply with the treatment regimen, 
thereby creating a lack of sufficient concentration of
antibiotics in the stomach over a period required to 
eliminate the organism. In addition, there is an in-
crease in gastric pH which affects the activity of some
of the drugs. The low content of the drugs in the stom-
ach results in bacterial mutation, increase of bacterial 
load and subsequent emergence of intracellular and 
dormant forms of the bacterium which renders the 
drugs ineffective.27

Though in our experiment, we found no synergy
existing between amoxicillin or clarithromycin and 
honey, suggestions were made that the combination of 
triple regimen with any of the agents known, in vitro, 
to have antibacterial effect against H. pylori could help 
eliminate the organism from the stomach.19,27 In this 
respect, suggestions were advanced of combining the 
triple therapy regimen with fresh or fermented milk, 
propolis, broccoli sprouts, ginger, honey, or mangava-
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brava.27,28,29,30,31,32,33  Fresh milk contains lactoferrin, 
fermented milk (lactoferrin and lactobacilli), propolis 
(polyphenols), broccoli sprouts (sulforaphane) ginger 
(gingerols), honey (glucose oxidase and polyphenols), 
mangava-brava (ellagic acid). These substances, indi-
vidually, are antibacterial and are known in vitro, to 
stop the growth of H. pylori, but whether, in combina-
tion with the triple therapy, more effective elimination
of H. pylori is ensured is subject to further experiment, 
though synergy has been shown to exists between 
honey and some antibiotics.34

However, the advantage which honey has over oth-
er substances suggested is that honey has a pH of 3.9.24 

and its dilution by gastric juices in the stomach will ac-
tivate its glucose oxidase content. The glucose oxidase
so activated will liberate hydrogen peroxide which is 
both antibacterial and an activator of fibroblasts and
epithelial cells needed in the healing process of the 
ulcer caused by H. pylori. Helicobacter pylori thrives 
in acid pH, but produces infection under alkaline pH 
due to its ability to hydrolyze urea from mucosa cells 
liberating ammonia27. The acid pH of honey can neu-
tralize this thereby helping the healing process of ulcer 
caused by the organism. The drawback is that it is dif-
ficult to quantify the dosage, but it is worth experi-
menting on.

In our experiment, we found the use of the surface 
diffusion method better than well diffusion. In surface
diffusion, contaminants in honey had more surface
area for growth and were clearly visible as contami-
nants but this was absent in the well diffusion meth-
od. Moreover, viscous honey samples diffused poorly
in the well diffusion method resulting in little or no
growth inhibition zones being produced.

C O N C L U S I O N

In summary, we have tried to show that in vitro many 
honey samples sold in Muscat area of Oman possess 
antibacterial activity against H. pylori and that the de-
gree of this antibacterial activity varies from sample to 
sample. The differences in antibacterial activity, in our
opinion, are dependent on where the nectars were ob-
tained by the bees, the mode of preparation and pres-
ervation of the honeys and how long the honeys stayed 
on the shelves before use. We found that no synergy 
existed between honey and amoxicillin or clarithro-
mycin used in the treatment of H. pylori infection. 
Though no synergy was observed between honey and
the antibiotics used in our experiment, we suggest that 

honey used in combination with triple therapy may 
help speed up the rate of elimination of H. pylori from 
cases of gastritis and duodenal ulcer patients.
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