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ﻓﻌﺎﻟﻴﺔ ﺍﻟﻌﺴﻞ ﺍﳌﻀﺎﺩﺓ ﳉﺮﺛﻮﻣﺔ ﺍﻟﻌﻄﻴﻔﺔ ﺍﻟﺒﻮﺍﺑﻴﺔ
 ﻭﳌﻌﺮﻓﺔ ﻓﻴﻤﺎ ﺍﺫﺍ ﻫﻨﺎﻙ،ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ
 ﺗﻘﻴﻴﻢ ﻓﺎﻋﻠﻴﺔ ﻋﺪﺓ ﺃﻧﻮﺍﻉ ﻣﻦ ﺍﻟﻌﺴﻞ ﺍﳌﺘﻮﻓﺮ ﻓﻲ ﺃﺳﻮﺍﻕ ﻣﺴﻘﻂ ﻛﻤﻀﺎﺩ ﺣﻴﻮﻱ ﺿﺪ ﺟﺮﺛﻮﻣﺔ ﺍﻟ ﹶﻌﻄﻴ ﹶﻔ ﹸﺔ ﹶ: ﺍﻟﻬﺪﻑ:ﺍﳌﻠﺨﺺ
ﻣﺆﺍﺯﺭﺓ ﺑﻴﻨﻪ ﻭﺑﲔ ﺍﳌﻀﺎﺩﺍﺕ ﺍﳊﻴﻮﻳﺔ )ﺍﻻﻣﻮﻛﺴﻴﺴــﻠﲔ ﺃﻭ ﺍﻟﻜﻼﺭﻳﺜﺮﻭﻣﺎﻳﺴــ ( ﺍﻟﺘﻲ ﺗﺴﺘﻌﻤﻞ ﻓﻲ ﻋﻼﺝ ﺍﻟﺘﻬﺎﺏ ﺍﳌﻌﺪﺓ ﻭﻗﺮﺣﺔ ﺍﻻﺛﻨﻲ ﻋﺸﺮﻱ ﺍﻟﺘﻲ ﺗﺴﺒﺒﻬﺎ
48  ﺍﺟﺮﻱ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﻋﻠﻰ ﺛﻤﺎﻧﻲ ﻋﻴﻨﺎﺕ ﻣﻦ ﺍﻟﻌﺴــﻞ ﺑﻌﺪ ﺍﻥ ﰎ ﺍﻟﺘﺜﺒﺖ ﻣﻦ ﻧﻘﺎﺋﻬﺎ ﺑﻮﺍﺳــﻄﺔ ﺯﺭﺍﻋﺘﻬﺎ ﻓﻲ ﺁﻏﺎﺭ ﺍﻟﺪﻡ ﳌﺪﺓ: ﺃﻟﻄﺮﻳﻘﺔ.ﺍﳉﺮﺛﻮﻣــﺔ ﺍﳌﺬﻛــﻮﺭﺓ
(1x104 cfu/ml)ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ ﺍﳌﺘﻮﻓﺮﺓ ﻓﻲ ﻣﺨﺘﺒﺮﻧﺎ ﻓﻲ ﺻﺤﻮﻥ ﺍﻟﻜﺎﻛﺎﻭ ﺑﺘﺮﻛﻴﺰ
 ﺯﺭﻋﺖ ﺟﺮﺛﻮﻣﺔ ﺍﻟ ﹶﻌﻄﻴﻔﹶــ ﹸﺔ ﹶ.  ﻣﺌﻮﻳﺔ ﳌﺪﺓ ﺛﻼﺛﺔ ﺃﻳﺎﻡ37 ﺳــﺎﻋﺔ ﺑﺪﺭﺟــﺔ ﺣﺮﺍﺭﺓ
 ﻟﻮﺣﻆ ﺑﻌﺪﻫﺎ. ﻣﺌﻮﻳﺔ ﳌﺪﺓ ﺛﻼﺛﺔ ﺃﻳﺎﻡ ﺑﻮﺟﻮﺩ ﻫﻮﺍﺀ ﻗﻠﻴﻞ37  ﻭﰎ ﺣﻔﻆ ﺍﻟﺼﺤﻮﻥ ﻓﻲ ﺩﺭﺟﺔ ﺣﺮﺍﺭﺓ،( ﻣﻦ ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﺍﻟﻰ ﻛﻞ ﺻﺤﻦµl 100) ﻭﲤﺖ ﺍﺿﺎﻓﺔ
 ﺑﻌﺪ ﺫﻟﻚ ﰎ ﺗﻘﻴﻴﻢ ﺍﻟﺘﺮﻛﻴﺰ ﺍﻻﺩﻧﻰ ﻟﻔﺎﻋﻠﻴﺔ.ﺘﻠﻔﺔ ﺑﻌﺪ ﺍﺧﺬ ﻣﻌﺪﻝ ﻣﻨﻄﻘﺔ ﺍﻟﺘﺜﺒﻴﻂ ﻟﻜﻞ ﻧﻮﻉ ﻣﻦ ﺃﻧﻮﺍﻉ ﺍﻟﻌﺴﻞﺗﺜﺒﻴﻂ ﳕﻮ ﺍﳉﺮﺛﻮﻣﺔ ﻓﻲ ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﺍ
 ﻛﻤﺎ ﰎ ﺩﺭﺍﺳﺔ ﻣﺆﺍﺯﺭﺓ. ﻭﻗﺪ ﻛﺮﺭﻧﺎ ﻫﺬﻩ ﺍﻟﺘﺠﺮﺑﺔ ﺛﻼﺛﺎ،1:8  ﺍﻟﻰ1:2 ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﺍﻟﺘﻲ ﺃﻇﻬﺮﺕ ﻓﺎﻋﻠﻴﺔ ﻛﺒﻴﺮﺓ ﻓﻲ ﺗﺜﺒﻴﻂ ﳕﻮ ﺍﳉﺮﺛﻮﻣﺔ ﻭﺫﻟﻚ ﺑﺘﺨﻔﻴﻔﻬﺎ ﻣﻦ
ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ ﻓﻲ
( ﻣﻦ ﺍﻟ ﹶﻌﻄﻴ ﹶﻔ ﹸﺔ ﹶ1x104 cfu/ml) ﺍﻟﻌﺴﻞ ﻟﻸﻣﻮﻛﺴﻴﺴﻴﻠﲔ ﻭﺍﻟﻜﻼﺭﻳﺜﺮﻭﻣﺎﻳﺴﲔ ﻭﺫﻟﻚ ﺑﻮﺿﻊ ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﺑﲔ ﺍﳌﻀﺎﺩﺍﺕ ﺍﳊﻴﻮﻳﺔ ﺑﻌﺪ ﺯﺭﻉ
ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ ﻭﻟﻜﻦ ﺑﺪﺭﺟﺎﺕ ﻣﺘﻔﺎﻭﺗﺔ
 ﻛﻞ ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﻛﺒﺤﺖ ﳕﻮ ﺍﻟ ﹶﻌﻄﻴ ﹶﻔ ﹸﺔ ﹶ: ﺍﻟﻨﺘﺎﺋﺞ. ﻣﺌﻮﻳﺔ ﳌﺪﺓ ﺛﻼﺗﺔ ﺃﻳﺎﻡ37 ﺻﺤﻮﻥ ﺍﻟﻜﺎﻛﺎﻭ ﻭﺣﻔﻈﻬﺎ ﻓﻲ ﺩﺭﺟﺔ ﺣﺮﺍﺭﺓ
 ﻭﺗﺒﲔ.  ﻳﻠﻴﻪ ﻋﺴــﻞ ﺍﻟﻼﳒﻨﻴﺲ،  ﻭﺃﺛﺒﺘﺖ ﺍﻟﺪﺭﺍﺳــﺔ ﺃﻥ ﻓﺎﻋﻠﻴﺔ ﻋﺴــﻞ ﺍﻟﻐﺎﺑﺔ ﺍﻟﺴــﻮﺩﺍﺀ ﺿﺪ ﺍﳉﺮﺛﻮﻣﺔ ﻫﻲ ﺍﻻﻋﻠﻰ. 1:8  ﺍﻟﻰ1:2 ﻋﻨﺪ ﺗﺨﻔﻴﻒ ﺍﻟﻌﻴﻨﺎﺕ ﻣﻦ
 ﺃﺛﺒﺖ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﺃﻥ ﻟﻠﻌﺴﻞ ﺧﻮﺍﺻﺎ: ﺍﳋﻼﺻﺔ.ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻋﺪﻡ ﻭﺟﻮﺩ ﻣﺆﺍﺯﺭﺓ ﺑﲔ ﻋﻴﻨﺎﺕ ﺍﻟﻌﺴﻞ ﺍﳌﺴﺘﻌﻤﻠﺔ ﻭﺍﳌﻀﺎﺩﺍﺕ ﺍﳊﻴﻮﻳﺔ ﺍﳌﺬﻛﻮﺭﺓ ﻓﻲ ﺃﻋﻼﻩ
 ﻟﻜﻦ،  ﻭﻟﻮ ﺃﻧﻪ ﻟﻢ ﻳﻈﻬﺮ ﺗﺂﺯﺭ ﺃﻭ ﺗﻀﺎﺩﺩ ﺑﲔ ﺍﻟﻌﺴــﻞ ﻣﻦ ﺟﻬﺔ ﻭﻛﻼ ﻣﻦ ﺍﻻﻣﻮﻛﺴﻴﺴــﻴﻠﲔ ﻭﺍﻟﻜﻼﺭﻳﺜﺮﻭﻣﺎﻳﺴــﲔ ﻣﻦ ﺟﻬﺔ ﺍﺧﺮﻯ، ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ
ﻣﻀﺎﺩﺓ ﻟﻠ ﹶﻌﻄﻴ ﹶﻔ ﹸﺔ ﹶ
.ﺍﻟﺒ ﱠﻮﺍﺑ ﹺ ﱠﻴﺔ ﻗﺪ ﻳﻘﺼﺮ ﻣﻦ ﺍﻟﻮﻗﺖ ﺍﻟﻼﺯﻡ ﻟﻠﻌﻼﺝ
ﺍﺳﺘﻌﻤﺎﻝ ﺍﻟﻌﺴﻞ ﻣﻊ ﺍﻟﻌﻼﺝ ﺍﻟﺜﻼﺛﻲ ﻻﻟﺘﻬﺎﺏ ﺍﳌﻌﺪﺓ ﻭﻗﺮﺣﺔ ﺍﻻﻣﻌﺎﺀ ﺍﻟﺘﻲ ﺗﺴﺒﺒﻬﺎ ﺍﻟ ﹶﻌﻄﻴ ﹶﻔ ﹸﺔ ﹶ
. ﺗﺂﺯﺭ،  ﺍﻟﻌﻼﺝ ﺍﻟﺜﻼﺛﻲ،  ﺍﻟﻌﻄﻴﻔﺔ ﺍﻟﺒﻮﺍﺑﻴﺔ،  ﻋﺴﻞ،  ﻛﻼﺭﻳﺜﺮﻭﻣﺎﻳﺴﲔ،  ﺍﻣﻮﻛﺴﻴﺴﻴﻠﻠﲔ،  ﻣﻀﺎﺩ ﺟﺮﺛﻮﻣﻲ:ﺍﳌﻔﺮﺩﺍﺕ ﺍﳌﻔﺘﺎﺣﻴﺔ

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. Conclusion: 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
Key words: Antibacterial, Amoxicillin, Clarithromycin, Honey, H. pylori, Triple therapy, Synergy
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Table 1: Honey samples and their sources

HE HISTORY OF HELICOBACTER PYLORI
dates back to 1875 when the German scientists 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 organism 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 himself and had gastritis. The organism was subsequently
isolated from his stomach lining.5 Marshall and Warren 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 population harbours H. pylori and that while it exits as
normal ﬂora in some people, in others, it causes gastritis and ulcers.7
Malfertheiner et al.8 recommended the use of triple 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 signiﬁcant 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 treatment 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

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

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 between honey and amoxycillin or clarithromycin which
are two antibiotics currently in use in the treatment of
H. pylori infection in Sultan Qaboos University Hospital (SQUH).

Figure 1: Zone of inhibition of honey on Staphylococcus aureus (NCTC6571).

72

THE ANTIB AC TER I AL AC TI VIT Y OF HONE Y ON HELIC OB AC TER P YL OR I

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

*

Honey samples

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].

Zone of inhibition
(mm) at various
dilutions
1:2
1:4
Neat

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

CHECKING THE HONEY SAMPLES FOR
ANTIBACTERIAL ACTIVIT Y
The honeys were initially checked for antibacterial activity 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 sensitivity 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 subsequently 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 using 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.

Not done (insuﬃcient amount of honey)

METHODS
CULTURES OF HELICOBACTER PYLORI
These were provided from departmental stock cultures. The organisms were checked for purity by inoculating 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. pylori were used in the experiment.

DETERMINATION OF ANTIBACTERIAL
ACTIVIT Y 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 BET WEEN HONEY AND
SOME ANTIBIOTICS
The antibiotics used in this experiment were those
used for the treatment of cases of H. pylori infection at SQUH. Amoxycillin (Panpharma, France) and
clarithromycin (Panpharma, France) obtained from
the Pharmacy Department of the SQUH at concentrations of 250mg powder were diluted to 10µg and

Figure 2: Zone of inhibition of honey on Helicobacter pylori on chocolate agar.
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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 liberates hydrogen peroxide when it is diluted. The hydrogen 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 ﬁbroblasts 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 encourages 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 observation 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 increase in gastric pH which aﬀects the activity of some
of the drugs. The low content of the drugs in the stomach 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-

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 experiment were employed. An inoculum of each H. pylori 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. Synergy 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 LT 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 produced 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 clarithromycin or honey and amoxicillin.
DISCUSSION
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 samples examined possessed antibacterial activity against
H. pylori with the natural Black Forest honey from the
Black Forest in Germany showing the highest antibacterial activity. This is followed by Langnese honey also
from Germany.
The elements responsible for the antibacterial activity of honey are not fully known, but have been attributed to various polyphenolic compounds found in
honey (propolis, ﬂavonoids, ﬂavones, tannins) and to
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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.

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, individually, are antibacterial and are known in vitro, to
stop the growth of H. pylori, but whether, in combination 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 other substances suggested is that honey has a pH of 3.9.24
and its dilution by gastric juices in the stomach will activate 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 neutralize this thereby helping the healing process of ulcer
caused by the organism. The drawback is that it is difﬁcult to quantify the dosage, but it is worth experimenting 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 contaminants but this was absent in the well diﬀusion method. Moreover, viscous honey samples diﬀused poorly
in the well diﬀusion method resulting in little or no
growth inhibition zones being produced.
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