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The spiral shaped Gram-negative bacterium, Helicobacter pylori colonizes the stomach of more than
50% of the world’s population and can persist for a lifetime if not completely eradicated. High
prevalence of the bacterium is common in most population although a majority of the infected patients
remain asymptomatic; with only a small subset of infected people experiencing H. pylori-associated
illnesses such as chronic gastritis, gastric and duodenal ulcers, mucosa associated lymphoid tissue
lymphoma as well as adenocarcinoma. H. pylori is common in South Africa with prevalence ranging
from 50 - 84% as depicted in the various studies conducted across the country. Infection is usually
acquired in childhood and is associated with low socio-economic status, overcrowding, poor sanitation
and unclean water supplies which appear to influence the rate of transmission. Eradication of this
pathogen is a global challenge due to its alarming rate of drug resistance. Triple therapy consisting of a
proton pump inhibitor and clarithromycin and either metronidazole or amoxicillin, is recommended for
treatment. In this article, we review the major studies conducted based on H. pylori prevalence,
epidemiology and antimicrobial chemotherapy in South Africa. Overall, the results of the findings
indicate a high prevalence of H. pylori, resistance to recommended therapy and identified the need to
consider natural products, including medicinal plants and honey as leads, which may offer useful
alternatives in the treatment of H. pylori-related infections in South Africa and the world at large.
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INTRODUCTION

The human gastric pathogen, Helicobacter pylori (H.
pylori) infect more than half a million of the world’s popu-
lation. Itis a spiral, Gram-negative, microaerophilic, motile,
curved rod that inhabits the gastric mucosa of the sto-
mach (Ahmed et al., 2007; Tanih et al., 2009). Since its
discovery, H. pylori has been related to a number of
gastro-duodenal pathologies such as chronic gastritis,
peptic ulcer, duodenal ulcer, non-ulcer dyspepsia, mucosal
associated gastric cancers and gastric mucosa-
associated lymphoid tissue (MALT) lymphoma (Ahmed et

al., 2007; Ndip et al., 2008). However, only a subset of
infected persons actually present with H. pylori asso-
ciated illness (Tanih et al., 2009). Enlightenment of the
involvement of H. pylori in the pathophysiology and treat-
ment of peptic ulcer disease was one of the most impor-
tant developments in medicine in the 20" Century. Its
association with gastric cancer warranted it’s classifica-
tion as a class-1 carcinogen by the World Health Organi-
zation (Delport et al., 2006; Tanih et al., 2009).
Tremendous diversity is known to exist amongst strains
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of H. pylori which varies geographically and even bet-
ween ethnic groups, and races in the same region (Wirth
et al., 2004). Carriage of H. pylori is usually long term and
begins most often in infancy (Kidd et al., 1999a; Segal et
al., 2001; Tkachenko et al., 2007). Frequently, the infec-
tion starts in the antrum and spreads to the corpus after
extensive mucosal damage. A high prevalence of H. pylori
has been reported in Africa presenting as the main cause
of at least 90% of duodenal ulcers and 70% of gastric
ulcers on the continent (Louw et al., 1993; Ndip et al.,
2004; 2008; Tanih et al., 2010a). In various regions of
sub- Saharan Africa, the pathogen has been isolated in
about 61- 90% of per-sons (Holcombe, 1992; Kidd et al.,
1999a). Involvement of H. pylori in gastric patients in
Cameroon (Ndip et al., 2008) revealed a similar pattern to
that recorded among Ghanian patients (Baako et al.,
1996) with dyspeptic symptoms and in South African
patients with non-ulcer dyspepsia (Louw et al., 1993).
Interestingly, prevalence does not parallel the incidence
of morbidity caused by the infection. For example, in
Africa, the prevalence of infection is very high but the
incidence of gastric carcinoma and other H. pylori-
associated morbidities is relatively low. This apparent
anomality has beentermed the ‘African enigma’ (Holcombe,
1992; Kidd et al., 1999a; Ahmed et al., 2007).

H. pylori infection is common in South Africa, as might
be expected in developing countries (Pelser et al., 1997;
Mosane et al., 2004). Reports on prevalence of the
organism in the country are mostly derived from sero-
prevalence data (Kidd et al., 1999a; O’keefe et al., 2000),
which does not provide more information other than the
presence of antibodies, which are poor mar-kers of active
infection. However, some investigators have used alter-
native phenotypic (such as culture) or molecular based
methods to report on the prevalence of the organism in
their study area in the country (Kidd et al., 1999b; Louw
et al., 2001; Kidd et al., 2001; Tanih et al., 2010a; 2010b).
For example, we reported an overall prevalence of 66.1%
(168/254) using culture based methods and amplification
of some conserved genes in our study in the Eastern
Cape Province, revealing a generally high prevalence in
the province (Tanih et al., 2010a).

Man is still the known reservoir to H. pylori. Domestic
animals have also been reported as potential reservoirs
in the spread of infection but their role still remains un-
clear (Fox et al.,, 1995). However, spread of the orga-
nism has also been known to be associated to water or
uncooked vegetables contaminated with sewage and a
host of other factors (Dube et al., 2009a). The putative
routes of transmission of the organism have been repor-
ted to be faecal-oral, oral-oral, and gastric-oral (Brown,
2000).

Conventionally, reliable treatment of H. pylori infection
requires two or more antibiotics coupled with a proton
pump inhibitor. Despite this range of antibiotics, the
problem of drug resistance to most of them is well
established (Ndip et al., 2008; Tanih et al., 2009; Tanih et
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al., 2010c) and presents a major concern. Primary
resistance against clarithromycin and metronidazole is
common in many countries, while resistance to different
antibiotics used as first-line treatment varies between
countries and communities, and may change with time
and geographical location (Tanih et al., 2010c). How-
ever, resistance has been reported to most of these
antibiotics and occasionally, with side-effects such as
nausea, vomiting, epigastric pain, abdominal discomfort
and/or diarrhoea (Kawakami et al., 2006). Eradication of
this organism leads to improvement of gastritis and tre-
mendously decrease relapse of gastric and duodenal
ulcers. Hence, there is the need to seek for complemen-
tary and alternative treatment to circumvent the asso-
ciated problems.

Natural products, including medicinal plants and honey,
may offer useful alternatives in the treatment of H. pylori-
related infections. We have studied different plants and
honey for their activity against H. pylori (Okeleye et al.,
2010; 2011; Manyi-Loh et al., 2010; Njume et al., 2011a).
Njume et al. (2011a) investigated a number of plants
including Combretum molle, Sclerocarya birrea, Garcinia
kola, Alepidea amatymbica and some Strychnos species
for their anti-H. pylori activity. Also, Okeleye et al. (2010;
2011) in their studies demonstrated the anti-H. pylori
activity of Bridelia micrantha and Peltophorum africanum,
respectively.

The antimicrobial activity of honey is now well docu-
mented (George and Cutting, 2007; Ndip et al., 2007a;
Manyi-Loh et al., 2010). Manyi-Loh and co-workers inves-
tigated the anti-H. pylori activity of three South African
honeys; Pure honey, citrus blossom and goldcrest and
found that all honey varieties demonstrated varying levels
of anti-H.pylori activity (Manyi-Loh et al., 2010).

In this communication, we provide information emana-
ting from our laboratory and other groups in South Africa
on the prevalence, epidemiology and antimicrobial che-
motherapy of H. pylori in an effort to continuously high-
light the clinical and epidemiological significance of this
notorious pathogen in our environment.

PREVALENCE OF HELICOBACTER PYLORI

Infection with H. pylori is associated with substantial mor-
bidity and mortality with a high prevalence reported
worldwide. Studies conducted in different parts of the
world have revealed the presence of this organism in
their study population (Holcombe, 1992; Baako et al.,
1996; Ndip et al., 2008; Tanih et al., 2010a). The preva-
lence of infection seems mostly to depend on the rate of
acquisition, rate of loss of infection and the length of the
persistence period between acquisition and loss (Segal et
al., 2001). As such, prevalence varies with geographical
region and even between ethnic groups of the same region
(Louw et al., 1993; Segal et al., 2001; Tanih et al., 2010a).
Wide variation in prevalence exists between the more
affluent urban populations and the resource-poor rural
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populations. The highest rates of H. pylori prevalence
have been reported in Eastern Europe, Asia, and many
developing countries and developing populations in deve-
lopedcountries(forexample, Native Americans) (Tkachenko
et al., 2007).

The variations seen in the prevalence of infection bet-
ween and among populations may point to the fact that
parameters such as age, cultural background, genetic
predisposition, socio-economic status and environmental
factors all play a role in the acquisition and transmission
of H. pylori (Segal et al., 2001; Dube et al., 2009b).
Attracting attention is the high prevalence of H. pylori in-
fection in developing countries which does not commen-
surate the low prevalence of gastric cancer unlike in de-
veloped nations with a generally low prevalence of infec-
tion and yet a high prevalence of gastric cancer (Hol-
combe, 1992). Typically, infection with H. pylori is acquired
early in childhood but it is difficult to ascertain when
infection occurs clinically hence seroprevalence data are
the source of information of H. pylori rates both in geo-
graphically and demographically diverse populations (Kidd
et al.,, 1999a; Logan and Walker, 2002). A high preva-
lence of this organism has also been reported in children
in the Western World (Thomas et al., 2004).

Africa is home to H. pylori infection as very high preva-
lence rates have been reported in different studies con-
ducted on the continent, revealing the presence of the
organism in 61-100% of the study populations (Holcombe,
1992; Segal et al., 2001; Ndip et al., 2004; 2008; Tanih et
al., 2010a); the organism has been associated with at
least 90% of duodenal and 70% of gastric ulcers (Ndip et
al., 2008; Tanih et al., 2010a). Infection with the orga-
nism is common in South Africa as is also the case in
most developing countries (Segal et al., 2001; Tanih et
al., 2010a). Childhood acquisition is common with more
than 50% of all children in South Africa being infected by
the age of 10 years, with prevalence rising to 80% in
adults (Kidd et al., 1999a). Pelsar et al. (1997) docu-
mented a high prevalence (67 - 84%) of H. pylori antibo-
dies in children in Bloemfontein, while Mosane et al.
(2004) also reported H. pylori IgG antibodies in South
African mothers and their children. In another study,
Samie et al. (2007) described a prevalence of 50.6%
among children <5 years old in their study in Thohoyandou,
North of South Africa. Fritz et al. (2006) used the ureB
and glmM genes to delineate the incidence of Helicobacter
felis and the effect of coinfection with H. pylori in a preva-
lence study in South Africa, reporting a high prevalence
of the organism [83.3% (ureB) and 78.9% (gimM)] linked
to these genes. Tanih et al. (2010a) examined H. pylori
infection in patients with gastric-related morbidities in the
Eastern Cape Province of South Africa, reporting an
overall prevalence of 66.1% (168/254). In another study
of asymptomatic individuals aged 3 months to = 60 years
in the Eastern Cape Province, we observed H. pylori
antigenemia in 86.8% of stools of our study subjects
(Dube et al., 2009b) using a sandwich-type enzyme immu-

noassay amplification technology (Amplified IDEIA Hp
StAR, Oxoid, UK) which detects H. pylori antigens using
monoclonal antibodies specific for H. pylori antigens.

Prevalence increased with age from 75.9% in children <
12 years age to 100% in young adults aged 25-47 years
and subjects aged = 60 years (P < 0.05) (Dube et al.,
2009b). We concluded that there was a high prevalence
of H. pylori antigens in fecal samples of asymptomatic
individuals in the Nkonkobe municipality, an indication of
active infection. Kidd et al. (2001) also reported the
presence of the organism in most dyspeptic subjects
employing endoscopic approach. Louw et al. (2001) in
their study in Cape Town documented an H. pylori pre-
valence that ranged from 60% using the rapid urease test
to 79% with serology. A low prevalence (approximately
3%) of H. pylori was reported in specimens obtained from
the oral cavity in a study by Goosen et al. (2002) in
Pretoria.

Studies correlating the prevalence of the organism and
disease status have been conducted. In Cape Town,
Louw et al. (1993) documented an overall incidence of H.
pylori infection in 63% of their patients with non-ulcer
dyspepsia (NUD), 80% of gastric ulcer (GU) and 95% of
duodenal ulcer (DU) based on histology reports; while
O’Keefe et al. (2000) reported prevalence rates of 78%,
81%, and 81% in patients with gastric cancer (GC), pep-
tic ulcer (PU) and NUD, respectively based on serology
testing. In a similar study in the Eastern Cape Province,
we reported the highest H. pylori prevalence in patients
with NUD (32.7%; 55/168), and lowest (0%; 0/168) in
those with atypical oesophageal reflux disease and
gastroduodenitis (Tanih et al., 2010a).

Other studies on prevalence have focused on virulence
genes such as vacA, cagA, iceA etc, in different studies
across the country (Ally et al., 1999; Kidd et al., 1999b;
Kidd et al., 2001; Tanih et al. 2010b). In the Eastern
Cape Province, we reported a very high prevalence of
vacA, cagA and IceA in our study population (Tanih et al.,
2010b). CagA, for example, was identified in 90% of the
strains investigated affirming the statement “South Afri-
can Helicobacter pylori isolates are characterised by the
universal presence of cagA but have differences in
vacuolating cytotoxin gene (vacA) alleles which correlate
with clinically significant disease” (Kidd et al., 2001).
Astoundingly, a high prevalence of iceA genotype has
also been reported in South African clinical isolates (Kidd
et al., 2001; Tanih et al., 2010b).

South Africa has a heterogeneous population including
white, black and coloured. In our study in the Eastern
Cape Province relating race and disease status, we
observed the highest infection rate in coloureds (68.4%;
89/130) and lowest in whites (59.5%; 25/42) (Tanih et al.,
2010a). However, there was no statistically significant
difference (P>0.05) between the races, contrary to Louw
et al. (1993) who observed a marked difference in pre-
valence amongst ethnic groups, 40% in whites and 71%
in coloureds (P < 0.001). The variation in acquisition of



infection among ethnic and racial groups appears to be
primarily related to differential exposure (Segal et al.,
2001). The generally high prevalence of human infection
seen in South Africa and the world at large are an indica-
tion that effective public-health interventions need to be
developed.

EPIDEMIOLOGY

Human infection with H. pylori has a worldwide distribu-
tion (Dube et al., 2009a; Tanih et al., 2009). Investigation
on the incidence of the organism has been difficult
because acute infection does not present with diagnostic
symptoms, hence it is impossible to pinpoint the time a
person acquires the infection (Kidd et al., 1999a; Logan
and Walker, 2002). The associated cost and unreliability
of the testing methods (non-invasively) in young children
have all hampered on this. However, incidence of the
infection can be determined by extrapolation from the
prevalence data. Transmission pathways for medically
important bacteria are important to our understanding of
pathogens (Delport et al., 2006). The spread and acquisi-
tion of H. pylori has been generally linked to a number of
factors including density/crowding, social factors and
family history of gastric disease, smoking, alcohol con-
sumption, occupational exposure, waterborne exposures,
hygienic practices, deficiency of proper sensitization and
poor diet (Brown, 2000; Ndip et al., 2004; Dube et al.,
2009a; 2009b).

Other than the human stomach, there are other ‘vessels’
that are known reservoirs for H. pylori. Animals, for exam-
ple, cats, and monkeys among others harbour organisms
that resemble H. pylori but under particular circum-
stances (Tanih et al., 2009). These animals could be
reservoirs for human infection. Neither a zoonotic reser-
voir nor food appears to be significantly involved in
acquisition of H. pylori. Thus the major question of trans-
mission remains on how H. pylori move from the stomach
of one person to that of another. Several studies on
epidemiology have tried to trace transmission trend and
possible reservoirs of this organism. However, knowledge
of reservoirs and transmission modes remain poor
(Thomas et al., 2004; Ndip et al., 2004). Factors such as
host and bacterial genetic as well as the environment
have been used to trace the causative link of H. pylori
infection (Delport et al., 2006). However, some possible
routes for transmission of H. pylori have been suggested.

The faecal-oral route appears to be the most impor-
tant route of transmission (Tanih et al., 2009). Delport et
al. (2006) conducted a study in South Africa to infer
transmission of the organism and demonstrated that
transmission had a strong nonfamilial component. A
study conducted by Dube et al. (2009a) in the Eastern
Cape Province of South Africa revealed a high preva-
lence (86.8%) of the organism in faecal samples of
healthy individuals. Based on this, faecally contaminated
water and food were indicated as a likely source of infec-
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tion of the organism in the country though isolation of the
organism from water proves difficult (Dube et al., 2009a).
Food-borne transmission and unclean hands have also
been substantiated however; this is yet to be elucidated
in South Africa. The oral cavity was evaluated as a reser-
voir from where H. pylori may be transmitted however;
the organism was not detected in dental samples (Olivier
et al., 2006). On the contrary, prevalence as low as
approximately 3% was reported in specimens obtained
from the oral cavity in another study in Pretoria (Goosen
et al., 2002). Although a number of studies have demon-
strated the role of gastro-oral, iatrogenic, sexual trans-
missions, horizontal transfer and intrafamilial clustering
(Brown, 2000; Eslick, 2000; 2002; Delport et al., 2006;
Fritz et al., 2006; Kast, 2007) in the transmission of H.
pylori; no studies have been done in South Africa to
ascertain the role of these routes in the transmission of
the organism.

ANTIMICROBIAL CHEMOTHERAPY

The tenacity of H. pylori infection and the associated mor-
bidity and mortality make effective treatment regimens
extremely important. Unfortunately, infection with this
organism presents a unique therapeutic challenge (Tanih
et al., 2010c). Determination of the most favourable treat-
ment is difficult because the organism lives in an environ-
ment not easily accessible to many medications. How-
ever, eradication of H. pyloriisthe firsttherapeutic approach
and constitutes acceleration of ulcer healing and reduc-
tion of the rate of ulcer complications and a reliable long-
term prophylaxis of peptic ulcer relapse (NIH, 1994).

Optimal treatment of H. pylori require the application of
triple therapy which is generally recommended for eradi-
cation and conventionally consists of a proton pump inhi-
bitor, clarithromycin and either metronidazole or amoxi-
cillin (Louw et al., 1998; Kalach et al., 2001, Tanih et al.,
2010c). In previous studies, Louw et al. (1992) demon-
strated that overall eradication rates did not differ bet-
ween South African patients treated with the use of
sucralfate and bismuth compound in triple therapy. Also,
the use of bismuth compounds which protect the stomach
lining has enhanced the efficacy of triple therapy.

Most strains of H. pylori are susceptible in vitro to com-
monly used antibiotics such as; amoxicillin, tetracycline,
metronidazole and clarithromycin (Nash et al., 2003;
Tanih et al., 2010c). There are however regional differen-
ces in success rates that are not completely explained by
resistance to either metronidazole or amoxicillin. For
second-line therapy, quadruple therapy using a proton
pump inhibitor with bismuth, metronidazole and tetra-
cycline (proton pump inhibitor - bismuth) is superior to an
alternative proton pump inhibitor -based triple therapy
(Nash et al., 2003). Monotherapy is not encouraged due
to lack of efficacy and potential development of resis-
tance (Hardin and Wright, 2002). Despite this range of
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antibiotics, resistance has unfortunately emerged to most
of them (Ndip et al., 2008; Tanih et al., 2010c) and is a
major cause of treatment failure. Resistance of H. pylori
to antibiotic treatment regimens is really a growing pro-
blem (Kwon et al.,, 2001; Nahar et al., 2004) and in
several African countries is largely linked to misuse of
antibiotics (Ndip et al., 2008). Resistance of the organism
againstclarithromycinandmetronidazole resistance against
this organism is common in many countries (Kwon et al.,
2001; Tanih et al., 2010c), whilst resistance to different
antibiotics used as first-line treatment varies between
countries and communities, and may change with time,
patient's age, sex, type of disease and geographical loca-
tion (Tanih et al., 2010c).

In South Africa, the treatment regimen for H. pylori in-
fection comprises amoxicillin, metronidazole, clarithromy-
cin and doxycycline (Tanih et al., 2010c) and theoretically
should demonstrate 85 to 95% efficacy (Tanih et al.,
2010c). A study conducted by Jaskiewicz et al. (1993)
demonstrated that treatment with omeprazole; 20 mg/day
for one month followed by triple therapies (metronidazole,
400 mg three times a day, tetracycline, 500 mg four times
a day with either colloidal bismuth, 120 mg four times a
day or sucralfate 1 g four times a day) offer significant
recovery in non-healing or recurrent duodenal ulcers
patients. Also, lansoprazole and pantoprazole-based triple
therapy, with either 1 or 2 weeks of co-therapy with amo-
xicillin and clarithromycin, is effective in eradicating H.
pylori and healing duodenal ulceration (Louw et al., 1998).

In a recent study employing a phenotypic based method
by Tanih et al. (2010c) in the Eastern Cape Province of
South Africa, H. pylori strains were markedly susceptible
to ciprofloxacin (100%) and amoxicillin (97.5%). Good
activity was also reported for clarithromycin (80%) and
gentamicin (72.5%). Susceptibility recorded for other anti-
biotics included 67.5% tetracycline, 55.5% to erythro-
mycin and only 4.5% to metronidazole. In another study
using the GenoType® Helico DR assay, 10.3% resis-
tance was reported for the fluoroquinolone (Tanih and
Ndip, 2013) as opposed to the 0% resistance previously
reported to ciprofloxacin. The observed difference could
be attributed to differences in strains as well as the
methods (phenotypic versus molecular) used in both
studies. However, fluoroquinolones has rarely been
incorporated in the treatment regimen in South Africa
(personal communication).

SURROGATES TO CIRCUMVENT RESISTANCE

The growing resistance of H. pylori to antibiotics used in
its treatment alongside other inherent limitations of the
triple therapy has brought forth the quest for surrogates’
treatment from natural sources. Resistance of H. pylori is
increasing and strains in South Africa are no exceptions
(Ndip et al., 2008; Tanih et al., 2010c). A non-antibiotic
approach to the treatment and prevention of these infec-

tions includes the application of plant and honey (Ndip et
al., 2007a; 2007b; Manyi-Loh et al., 2010; Njume et al.,
2011a;). Plant based treatment has offered significant
lead in the management of intractable infectious dis-
eases, including opportunistic acquired immunodeficiency
syndrome (AIDS) infections (Klos et al., 2009; Otang et
al., 2012). Herbal product usage in medicinal benefits has
played an important role in nearly every culture on earth
(Osinubi, 2008; Klos et al., 2009) with plants providing
natural blueprints for the development of new drugs (lwu
et al., 1999) which may improve chemotherapeutic results
(Klos et al., 2009). Novel and potentially important anti-
biotic prototype have been found in higher plants (plant
extract and plant products) that have been screened for
antimicrobial activity (Ndip et al., 2007b).

Herbal medicine has been widely used, and still forms
an integral part of healthcare in most countries in the
world (Desta, 1993; Anesini and Perez, 1993). An esti-
mated 3.5 million people in developing countries rely on
plant-based medicine for their primary healthcare
(Farnsworth et al., 1985; Sofowara, 1993). The demand
by patient to use natural products such as plants based
products for the management of recalcitrant infections is
on the increase (Njume et al., 2011a). Herbal medicines
remain a normal part of life for most South Africans,
especially blacks. Traditionally used medicinal plants are
prescribed by traditional healers (Tanih et al., 2009;
Njume et al., 2011a). In South Africa, scientific literature
is rich on plant based studies although limited studies
exist on anti-H. pylori activity using plants. A nhumber of
plants in South Africa, belonging to various families, have
been screened in the search for their anti -H. pylori
potential.

Njume et al. (2011b) evaluated a number of plants
including C. molle, S. birrea, G. kola, A. amatymbica and
some Strychnos species for their anti-H.pylori activity.
These plants were selected based on ethno medicinal
uses in the treatment of gastritis, peptic ulcer and other
H. pylori-associated morbidities in South Africa and other
African countries. All the plant crude extracts tested
demonstrated anti-H. pylori activity with zone diameters
of inhibition between 0 and 38 mm. Also, Okeleye et al.
(2010; 2011) in their studies in South Africa demon-
strated anti-H. pylori activity using B. micrantha and P.
africanum. Njume and co-workers further investigated the
volatile constituent of the acetone extract of S. hirrea (A.
Rich.) Hochst which demonstrated significant anti-H.
pylori activity when compared to the other plants (Njume
et al., 2011c). An acetone extract of the stem bark was
fractionated by column chromatography and the volatile
constituents identified by GC-MS. Terpinen-4-ol was
identified to be the primary active constituent with inhibi-
tory activity similar to amoxicillin; however, the authors
indicated that high levels of the toxic compounds pyrroli-
dine and naphthalene also identified in the plant fraction
warrant cautious use of S. birrea in ethnomedicine (Njume
et al., 2011c).



Apitherapy has shown promising effects as an alterna-
tive source of H. pylori treatment (Davis, 2005). The anti-
microbial activity of honey and its ability to inhibit bacte-
rial growth are now well documented, and honey has
been successfully used on infections that do not respond
to standard antiseptic and antibiotic therapy (George and
Cutting, 2007). Furthermore, the observation that honey
in New Zealand and Saudi Arabia at concentrations
approximating 20% v/v can inhibit the growth of H.NPonri
in vitro, grounded with the fact that Medihoney™ and
manuka honeys have in vivo activity against ulcers,
infected wounds and burns are significant findings which
merits further and extensive investigations (Davis, 2005).

Reports exist on the beneficial effects of honey when
used as an antiseptic for wounds, burns and ulcers,
improving the assimilation of calcium and magnesium
and decreasing acidity (Zaghloul et al., 2001; Ndip et al.,
2007a). Stimulation of inflammatory- cytokine production
by monocytes is likely the mechanism by which wounds
are healed with the use of honey (Tonks et al., 2003).
These encouraging observations have motivated scien-
tists to investigate the activities of honeys further. Some
investigators had previously reported that the activity of
honey varies between types (Basualdo et al., 2007). The
osmotic effect of honey, its naturally low pH, and the
presence of hydrogen peroxide, phenolic acids, lysoso-
mes and flavanoids in honey are all thought to help inhibit
bacterial growth when honey is applied to a wound.
Honey does not only contain sugars but also an abun-
dance of minerals, vitamins, enzymes and amino acids
(Tanih et al., 2009).

In South Africa, there is a dearth of studies related to
the anti- H. pylori activity of honey. Recently, Manyi-Loh
et al. (2010) investigated the anti -H. pylori activity of
three local honeys; Pure honey, citrus blossom and
goldcrest at four different concentrations [10, 20, 50 and
75 (% viv)] as well as their solvent extracts (n-hexane,
diethyl ether, chloroform and ethyl acetate) using the
agar well diffusion method. All the honey varieties and
their solvent extracts demonstrated varying levels of anti-
H. pylori activity at concentrations = 10% with different
mean zone diameters of inhibition [16.0mm (crude) to
22.2mm (extract)] and percentage susceptibilities [73.3%
(crude) to 93.3% (extract)] of the test isolates. The
chloroform extract of Pure honey recorded MIC50 and
MIC90 ranges of 0.01-10 and 0.625-10% (v/v), respec-
tively; that were not significantly different (P>0.05) from
amoxicillin - (0.001-1.25mg/mL), the positive control.
Based on this, it was concluded that, honeys (crude) and
solvent extracted honey possess potential compounds
with therapeutic activity which could be exploited further
as lead molecules in the treatment of H. pylori infections
(Manyi-Loh et al., 2010). Chemical analysis of the chloro-
form extract of the Pure honey led to the identification of
24 volatile compounds belonging to known chemical
families present in honey. Astoundingly, thiophene and
N-methyl-D3-aziridine were identified as novel compounds
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(Manyi-Loh et al., 2011).

CONCLUSION

Although H. pylori presents a tremendous challenge as a
significant cause of gastric related morbidities, a dearth of
knowledge on its prevalence, epidemiology and antimic-
robial chemotherapy exist in South Africa. There is need
therefore to embark on more studies to highlight the clini-
cal and epidemiological significance of this pathogen in
the country.
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