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Does Honey Have the Characteristics of Natural
Cancer Vaccine?

Nor Hayati Othman’

Abstract

Honey could be considered the most sustainable food produced naturally. It contains sugars, vitamins, minerals and
has high anti-oxidant activities. Cancer is on the rise in most countries. Carcinogenesis is a multi-step process and has
multi-factorial causes. Among these are low immune status, chronic infection, chronic inflammation, chronic non-
healing ulcers, smoking, obesity etc. Published studies thus far have shown that honey improves immune status, has
anti-inflammatory and anti-microbial properties and promotes healing of chronic ulcers and wounds and scavenge toxic
free radicals. Recently honey has been shown to have anti-cancer properties in cell cultures and in animal models. The
mechanisms suggested include induction of apoptosis, disruption of mitochondrial membrane potential and cell cycle
arrest. Though sugar is predominant in honey which itself is thought to be carcinogenic, it is understandable that its
beneficial effect as anti-cancer agent raises skeptics. With increasing number of people seeking therapy from nature, this

area of research has recently gained attention.
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Cancer — the Global Burden which could cause cancer. Carcinogenesis is a multi-

. ) . ) . step process and cancer has multi-factorial causes.

Cancer is a global epidemic. In 2008, it was estimated S

. Development of cancers takes place long after initiation,
there were 12,332,300 cancer cases of which 5.4 . .

o ] . o promotion and progression steps have taken place.
million were in developed countries and 6.7 millions
) ] ) ] Cancer development could occur 10-15 years after
were in developing countries (Garcia et al., 2007) .
. . . . exposure to the risk factors.
(Figure 1). The increase in populations was much more

in developing countries than in developed countries. Causes of Cancer:
Even if the age-specific rates of cancer remain constant, The causes of cancer can be categorized as follows:-
developing countries would have a higher cancer burden 1. Low immune status eg due to diabetes, chronic
than developed countries. illness, obesity and old age
Cancers which are associated with diet and life-style 2. Chronic infections such as by bacteria helicobater
are seen more in developed countries while cancers pylori (cancer of the stomach), viruses such as Human
which are due to infections are more in developing Papiloma Virus (cancer of the cervix, skin and penis),
countries. According to World Health Organization Epstein Barr Virus (nasopharyngeal carcinoma),
(WHO), death from cancer is expected to increase to Hepatitis viruses such as Hepatitis B, C (hepatocellular
104% worldwide by 2020. carcinoma); parasites such as shistosomiasis (bladder
In order to understand the usefulness of honey in cancer) and fungus such as Aspergilus flavus
cancer, we need to understand the various factors (hepatocellular carcinoma)
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Estimated age-standardised incidence rate per 100,000
‘All cancers excl. non-melanoma skin cancer: female, all ages
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Figure 1. Estimated new cancer cases by world arease (source: Globocan, 2008)

Figure 2. The diagrammatic relationship of honey and cancer (Key: soild line ( — ): arallel relationship; dotted line ( - ): inverse relationship
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3. Chronic inflammation, for example colorectal
cancer developing in patients with Crohns colitis and
ulcerative colitis.

4. Chronic non healing ulcers, for example squamous
cell carcinoma developing in patients with chronic
traumatic ulcers of the skin.

5. Accumulation of toxic free radicals and oxidative
stress secondary to smoking, alcohol, obesity and
chronic inflammatory processes

6. Genetic inheritance

7. Unknown — there is still a lot we do not know

Cancer is caused by genetic damage in the genome
of cells. This damage is either inherited or acquired
throughout life. The acquired genetic damage is often
‘self-inflicted’ through unhealthy lifestyles. Broadly
one third of cancer is due to tobacco use, one third
due to dietary and lifestyle factors and one-fifth due
to infections. In developing countries, cancers caused
by infections by micro-organisms such as cervical (by
Human Papilloma Virus) (Parkin et al., 2008), liver (by
Hepatitis Viruses) (Yuen et al., 2009), nasopharynx (by
Epstein Barr Virus) (Chou et al., 2008) and stomach (by
helicobacter pylori) (Kuniyasu et al., 2003) are more
common than in developed countries (DCP2, 2007).
Except for breast cancers, the top 5 cancers in males and
females in developing nations are due to life-styles or
infections (DCP2, 2007).

Why is Honey Useful in Preventing Cancer?

Honey is known for centuries for its medicinal and
health promoting properties. It contains various kinds
of phytochemicals with high phenolic and flavonoid
content which contribute to its high antioxidant activity
(Iurlina et al., 2009; Pyrzynska and Biesaga, 2009; Yao
et al., 2003). Agent that has strong antioxidant property
may have the potential to prevent the development
of cancer as free radicals and oxidative stress play a
significant role in inducing the formation of cancers
(Valko et al., 2007). Phytochemicals available in
honey could be narrowed down into phenolic acids
and polyphenols. Variants of polyphenols in honey
are reported to have anti-proliferative property against
several types of cancer (Jaganathan and Mahitosh,
2009).

The scientific evidence on why honey could be a
natural cancer vaccine

Honey is a natural immune booster
Honey stimulates antibody production during
primary and secondary immune responses against

thymus-dependent and thymus-independent antigens
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in mice injected with sheep red blood cells and E-coli
antigen (Al-Waili and Haq, 2004). Oral intake of
honey augments antibody productions in primary and
secondary immune responses (Fukuda et al., 2009).
Honey also stimulates inflammatory cytokine production
from monocytes (Tonks et al., 2003) via TLR4 (Tonks
et al., 2007). Manuka, pasture and jelly bush honey
significantly increased TNF-a, IL-1B and IL-6 release
from MM6 cells (and human monocytes) when
compared with untreated and artificial-honey-treated
cells (P<0.001) (Tonks et al., 2003). Consumption of 80
g natural honey for 21 days raised prostaglandins level
in patients with AIDS compared with normal subjects
(Al-Waili et al., 2006).

Patients who have low immune system are at risk
for cancer development. This explains why diabetics
and HIV patients are more at risk to develop epithelial
and non epithelial cancers. Such individuals are also at
risk to develop multiple chronic infections implying the
multiplicity in cancer genesis.

Aging is also associated with reduced immune
system. Many cancers are associated with aging.
Although age per se is not an important determinant of
cancer risk, it implies prolonged exposure to carcinogen
(Franceschi and La Vecchia, 2001). The most important
change that would occur in the world population in the
next 50 years is the change in the proportion of elderly
people (more than 65 years); 7% in 2000 to 16% in 2050
(Bray and Moller, 2006). By the year 2050, 27 million
people are projected to have cancer. More than half of
the estimated number will be residents of developing
countries (Bray and Moller, 2006). Improvement in
immune status is key in prevention of cancer formation

and honey has such potential.

Honey is a natural anti-inflammatory agent

In general inflammatory responses are beneficial, but
at times, chronic inflammatory responses are detrimental
to health. Honey is a potent anti-inflammatory agent.
Infants suffering from diaper dermatitis improved
significantly after topical application of a mixture
containing honey, olive oil and beeswax after 7 days
(Al-Waili, 2005). Honey provides significant symptom
relief of cough in children with upper respiratory tract
infection (URTI) (Heppermann, 2009). It has been
shown to be effective in management of dermatitis
and psoriasis vulgaris (Al-Waili, 2003). Eight out of
10 patients with dermatitis and five of eight patients
with psoriasis showed significant improvement after
2 weeks on honey-based ointment (Al-Waili, 2003).
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A case report of a patient who had chronic dystrophic
epidermolysis bullosa (EB) for 20 years healed
with honey impregnated dressing in 15 weeks after
conventional dressings and creams failed (Hon, 2005).
Local application of raw honey on infected wounds
reduced signs of acute inflammation (Al-Waili, 2004b),
thus alleviating pain felt by patients.

Volunteers who chewed “honey leather” showed
there were statistically highly significant reductions in
mean plaque scores (0.99 reduced to 0.65; p=0.001)
in the manuka honey group compared to the control
group suggesting a potential therapeutic role of honey
for gingivitis, periodontal disease (English et al., 2004),
mouth ulcers, and other problems of oral health (Molan,
2001b).

Chronic inflammatory process has risk of cancer
development. Examples of cancers developing in
patients suffering from chronic inflammatory processes
include colorectal carcinomas developing in patients
with Ulcerative Colitis and Chron’s disease and thyroid

cancers in patients with autoimmune thyroiditis.

Honey is natural antimicrobials

Honey is a potent natural antimicrobial. Antibacterial
effect of honey is extensively studied. The bactericidal
mechanism is through disturbance in cell division
machinery (Henriques et al., 2009). The minimum
inhibitory concentration (MICs) for Staphylococcus
aureus by honey ranged from 126.23 to 185.70 mg
ml(-1) (Miorin et al., 2003). Honey is also effective
against coagulase-negative staphylococci(French et al.,
2005). Antimicrobial activity of honey is stronger in
acidic media than in neutral or alkaline media (Al-Waili,
2004b). When honey is used together with antibiotic
gentamycin, it enhances anti-Staphylococcus aureus
activity by 22% (Al-Jabri et al., 2005). When honey
is added to bacterial culture medium, the appearance
of microbial growth on the culture plates is delayed
(Al-Waili et al., 2005). Mycobacteria did not grow in
culture media containing 10% and 20% honey while
it grew in culture media containing 5%, 2.5% and
1% honey, suggesting that honey could be an ideal
antimycobacterial agent (Asadi-Pooya et al., 2003) at
certain concentrations.

Honey is also effective in killing hardy bacteria such
as Pseudomonas aeruginosa and could lead to a new
approach in treating refractory chronic rhino-sinusitis
(Alandejani et al., 2009). Daily consumption of honey
reduces risk of chronic infections by micro-organisms.

Chronic infections have risk for cancer development.
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Bacteria which have been studied to have associations
with cancer are helicobater pylori infections (stomach
cancer) (Kuniyasu et al., 2003), Ureaplasma urealyticum
(prostate cancer) (Hrbacek et al., 2011) and chronic
typhoid infection (gall bladder cancer) (Sharma et al.,
2007).

There are three main mechanisms by which infections
can cause cancer. They appear to involve initiation
as well as promotion of carcinogenesis (Kuper et al.,
2001). Persistent infection within host induce chronic
inflammation accompanied by formation of reactive
oxygen and nitrogen species (ROS and RNOS) (Kuper
et al.,, 2001). ROS and RNOS have the potential to
damage DNA, proteins and cell membranes. Chronic
inflammation often results in repeated cycles of cell
damage leading to abnormal cell proliferation (Cohen
et al., 1991). DNA damage promotes the growth of
malignant cells. Secondly, infectious agents may
directly transform cells, by inserting active oncogenes
into the host genome, inhibiting tumour suppressors
(Kuper et al., 2001). Thirdly, infectious agents, such
as human immunodeficiency virus (HIV), may induce

immunosuppression (Kuper et al., 2001).

Chronic fungi infections have also been studied to be
associated with cancer such as candida species in oral
cancer (Hooper et al., 2009). Honey has been shown
to have some effect on chronic fungal infections of the
skin (Al-Waili, 2004a). Parasites such as Schistosoma
haematobium are associated with carcinoma of the
urinary bladder, liver flukes Opisthorchis viverrini and
Clonorchis sinensis are associated with development
of cholangiocarcinoma and hepatocellular carcinoma.
Thus far, there are no published reports on effect of
honey on parasitic diseases.

Besides bacteria, honey also has been shown to have
anti-viral properties. In a comparative study, topical
application of honey was found to be better than
acyclovir treatment on patients with recurrent herpetic
lesions (Al-Waili, 2004c). Two cases of labial herpes
and one case of genital herpes remitted completely with
the use of honey while none with acyclovir treatment
(Al-Waili, 2004c).

Common viruses which cause cancers (Carrillo-
Infante et al., 2007) are Epstein-Barr virus (EBV)
(Siddique et al., 2010) (nasopharyngeal carcinomas),
Human Papilloma Virus (cervical cancers and other
squamous cancers) and Hepatitis B viruses (liver
cancers). Viruses are oncogenenic after long period
of latency (McLaughlin-Drubin and Munger, 2008).
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Studies on the effect of honey on these specific viruses
are required to affirm the usefulness of honey in
combating cellular damage caused by these virues.

Honey is a scavenging agent of toxic free radicals

Association of cancer to cigarette smoking is beyond
doubt. It is due to generations of toxic free radicals and
oxidative stress. Smoking is associated with a number
of cancers such as larynx, bladder, breasts, oesophagus
and cervix. Smoking increases the risk of colorectal
carcinomas by 43% (Huxley, 2007). Ever-smokers were
associated with an 8.8-fold increased risk of colorectal
cancers (95% confidence interval, 1.7-44.9) when fed
on well-done red meat diet if they have NAT2 and
CYP1A2 rapid phenotypes (Le Marchand et al., 2001).

Antioxidants, abundant in natural honey, are free-
radical scavengers(Kishore et al., 2011). Jungle
honey was shown to have chemotactic induction for
neutrophils and reactive oxygen species (ROS) (Fukuda
et al., 2009). The amino acid composition of honey is
an indicator of the toxic radical scavenging capacity
(Perez et al., 2007). The antioxidant activity of Trigona
carbonaria honey from Australia is high at 233.96 +/-
50.95 microM Trolox equivalents (Oddo et al., 2008).
Dark honey had higher phenolic compounds and anti-
oxidant activity than clear honey (Estevinho et al.,
2008). Some simple and polyphenols found in honey,
namely, caffeic acid (CA), caffeic acid phenyl esters
(CAPE), Chrysin (CR), Galangin (GA), Quercetin (QU),
Kaempferol (KP), Acacetin (AC), Pinocembrin (PC),
Pinobanksin (PB), and Apigenin (AP), have evolved
as promising pharmacological agents in prevention of
cancer (Jaganathan and Mandal, 2009).

Honey is ‘fixer’ for chronic ulcers and wounds
Increasing numbers of antibiotic-resistant bacteria has
made simple wounds become chronic and non-healing
and as such honey provides alternative treatment options
(Sharp, 2009). Honey absorbs exudates released in
wounds and devitalized tissue (Cutting, 2007). Honey
is effective in recalcitrant surgical wounds (Cooper et
al., 2001). It increases the rate of healing by stimulation
of angiogenesis, granulation, and epithelialization
(Molan, 2001a). In a randomized control trial, Manuka
honey improved wound healing in patients with sloughy
venous leg ulcers (Armstrong, 2009). Honey was shown
to eradicate MRSA (Methylene resistant Staphyloccus
aureaus) infection in 70% of chronic venous ulcers
(Gethin and Cowman, 2008). Honey is acidic and
chronic non healing wounds have an elevated alkaline

environment. Manuka honey dressings is associated
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with a statistically significant decrease in wound Ph
(Gethin et al., 2008).

Chronic ulcers have risk to develop cancer. The most
common is Marjolin’s ulcer (Asuquo et al., 2009) and
they are common in developing nations especially in
rural areas with poor living conditions (Asuquo et al.,
2007). This risk factor is related to chronic infections as
most if not all chronic ulcers are non-healing because of

persistent infections.

Honey is a potential agent for controlling obesity

Obese individuals are at risk to develop cancer.
There is a close link among obesity, a state of
chronic low-level inflammation, and oxidative stress
(Codoner-Franch et al., 2011). Obese subjects have an
approximately 1.5-3.5-fold increased risk of developing
cancers compared with normal-weight subjects (Pischon
et al., 2008), (Rapp et al., 2008; Reeves et al., 2007)
particularly endometrium (Bjorge et al., 2007; McCourt
et al., 2007), breasts (Dogan et al., 2007; Ahn et al.,
2007) and colorectal cancers (Moghaddam et al., 2007).
Adipocytes have the ability to enhance the proliferation
of colon cancer cells in vitro (Amemori et al., 2007).
The greatest risk is for obese persons who are also
diabetic, particular those whose body mass index is
above 35 kg/m2. The increase in risk is by 93-fold in
women and by 42-fold in men (Jung, 1997). One of the
most common cancers noted in community that has high
diabetics and obesity is colorectal cancer (Othman and
Zin, 2008; Yang et al., 2005; Ahmed et al., 2006; Seow
et al., 2006).

In a clinical study on 55 overweight or obese patients,
the control group (17 subjects) received 70 g of sucrose
daily for a maximum of 30 days and patients in the
experimental group (38 subjects) received 70 g of
natural honey for the same period. Results showed that
honey caused a mild reduction in body weight (1.3%)
and body fat (1.1%) (Yaghoobi et al., 2008). Beneficial
effect of honey on obesity is not well established thus
far.

Honey has potential use in ‘cancer therapy’

Recent studies on human breast (Fauzi et al., 2011),
cervical (Fauzi et al., 2011), oral (Ghashm et al., 2010)
and osteocarcoma (Ghashm et al., 2010) cancer cell
lines using Malaysian jungle Tualang honey showed
significant anticancer activity. Honey has also been
shown to have antineoplastic activity in an experimental
bladder model in vivo and in-vitro (Swellam et al.,
2003).

Honey is rich in flavonoids (Gomez-Caravaca et
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al., 2006; Jaganathan and Mandal, 2009). Flavanoids
have created a lot of interests among researchers
because of its anticancer properties. The mechanisms
suggested are rather diverse such as inhibition of cell
proliferation, induction of apoptosis (Ghashm et al.,
2010) and cell cycle arrest (Pichichero et al., 2010) as
well as inhibition of lipoprotein oxidation (Gheldof
and Engeseth, 2002). It has been shown to induce
early (Ghashm et al., 2010) and late apotosis (Fauzi et
al., 2011) and disruption of miotochodrial membrane
potential (Fauzi et al., 2011). Breast cancers developed
in rats after DMBA induction show smaller tumor size
and lesser number of tumors compared to controls when
the rats were fed on various doses of honey (manuscript
under review for publication). Honey is thought
to mediate these beneficial effects due to its major
components such as chrysin (Woo et al., 2004) and other
flavonoids (Jaganathan et al., 2010). These differences
are explainable as honeys are of various floral sources
and each floral source may exhibit different active
compounds. Though honey has other substances of
which the most predominant are a mixture of sugars
(fructose, glucose, maltose and sucrose) (Aljadi and
Kamaruddin, 2004) which itself is carcinogenic (Heuson
et al., 1972), it is understandable that’s its beneficial
effect on cancer raises skeptics. The mechanism on
how honey has anti-cancer effect is an area of great
interest recently. There is a lot we can learn from nature
(Moutsatsou, 2007). For example, phytochemicals, such
as genistein, lycopene, curcumin, epigallocatechin-
gallate, and resveratrolhave been studied to be used for
treatment of prostate cancer (Von Low et al., 2007).
Phytoestrogens, constitute a group of plant-derived
isoflavones and flavonoids and honey belongs to plant
phytoestrogen (Moutsatsou, 2007; Zaid et al., 2010).

Limitations

Although the effect of honey as anti-inflammatory,
anti-microbial and promotion of chronic ulcer healing
is extensively studied, its effect on other causes of
cancers such as smoking, obesity and alcohol is not
well studied thus far. It is difficult to standardize honey.
Honey from different regions may have variations in its
health benefits because its efficacy depends on the floral
source. Isolating the active fragment of honey does not
produce as good effect as total honey.

Conclusion

There is now a sizeable evidence that honey has
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potential role in alleviating the causes of cancer thus a
possible natural cancer vaccine. It is a natural immune
booster, natural anti-inflammatory agent, natural anti-
microbial agent, natural promoter for healing chronic
ulcers and wounds and scavengers for toxic free
radicals. Though it is essentially a sweet food and
sugar is thought to be carcinogenic, its potential role
in preventing cancer understandably raises skeptics.
Improvement in immune status is key in prevention of
cancer formation and honey has such potential. Recently
it has been shown to have direct anti-cancer effect on
various cancer cell lines. With increasing number of
people seeking therapy from nature, this area of research

has recently gained attention.
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