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Abstract 
Interventions with honey in cancer were systematically reviewed based on three databases (AMED, 

CINHAL, MEDLINE), as a mandatory tool for evidence-based medicine. The information was 
categorized using hand search (number of articles in brackets) into three sets: 1. Supportive care for 
human cancer (4). 2. Therapeutical uses of honey in cancer models in vivo (3). 3. Experimental uses of honey and 
flavonoids in cultured cancer cells (7). Honey type, dosage, time sequence, organ with cancer, patients, intervention, 
conclusions, follow-up, authors and countries are presented for each study. 
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Introduction 
The Bible, the Torah, the Qu’ran and ancient 
pharmacopeias mention honey as a remedy to cure 
mankind (Jones, 2009), even from cancer (Gribel and 
Pashinkii, 1990), which is more successful during 
early phases of the disease (Cantor, 2008).   
   Information on the properties of honey is 
needed for sensible choices in healthcare 
(Gethin, 2008). Medical grade honey is achieved by 
special processing to meet quality standards (Yoon 
and Newlands, 2005; Acton and Dunwoody, 2008). 
Manuka (Leptospermum spp. Myrtaceae) honey is 
leading this application, needed to develop the 
industry of pot-honey. Wound management with 
honey dressings is effective (Sharp, 2009; Descottes, 
2009). However, perceptions of safety of honey in 
traditional and complementary medicinal approaches 
vary among diverse ethnic populations (Kumar et al., 
2011). Cancer prevention and therapy using honey alone 
or honey combined with plants or chemotherapy have 
been recently reviewed (Vit et al., 2012). In this work we 

systematically reviewed current literature to mine 
information on interventions with honey in humans, in 
vivo models and cultured cancer cells. 
 
7.1 Systematic reviews for clinical and 
experimental interventions with honey 
Systematic reviews (SR) are a mandatory tool for 
evidence-based medicine. Updating needs to be frequent 
if the search is sought to be relevant to clinical practice 
and the delivery of health care (Shojania et al., 2007). 
Further contact with the oral mucositis (methods, 
participants, interventions, outcome measures, results 
and risk of bias) was used to accomplish 
unambiguous details (Worthington et al., 2010). 
   A search strategy was discussed and performed 
with the Faculty of Health Science Liason Librarian 
Ms Elaine Tam. Besides honey, a set of six search 
terms consisting of cancer, carcinoma, metastasis, 
neoplasm, oncology and tumor, were used as 
keywords for the search.  
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  The six groups that were generated were linked to 
each other with “or”. Cancer related exploded set of 
references “and” honey exploded set of references 
were searched in the following databases: AMED 
(1985 to present), CINAHL (1982 to August 2012), 
MEDLINE (1948 to August 2012). Inclusion 
(comparative studies, written in English) and 
exclusion (abstracts, other languages) criteria were 
used to screen all references. 
   A set of AMED (4), CINHAL (26) and MEDLINE 
(50 articles) were retrieved. Subsequently, a hand 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

search was done to categorize the search results in 
three groups: 1. Supportive honey care for human 
cancer (See Table 1). 2. Therapeutical uses of honey 
in cancer models in vivo (See Table 2). 3. 
Experimental uses of honey and flavonoids in 
cultured cancer cells (See Table 3). Honey is being 
used for wound management (in advanced cancer 
stages, after surgery, chemotherapy and radiation), as 
chemotherapeutic agent, and to decrease cancer 
implantation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Supportive honey care for human cancer 
 

Honey type 

Honey 
dosage  

and time 
sequence 

Organ Patients, 
intervention  Conclusion Follow up 

Author , 
year 

(country) 

tea plant 
Camelia sinensis 

 

20 mL honey  
15 min before,  
15 min and 6 h  
post-radiation 

therapy 

head 
neck 

Forty patients, 
radiation induced 

mucositis 

Topical application 
of honey is a 

simple and cost-
effective treatment 

in radiation 
mucositis 

Further multi-centre 
randomized trials to 
validate our finding 

Biswal et al., 
2003 

(Malaysia) 

manuka 
(Leptospermum 

spp.) 

review on 
wound care skin 

Four patients, 
dehiscent 

thoracotomy 
wound after 
resection of 
pulmonary 
metastases, 

primary tumor, 
superficial wound 

after chemotherapy 
with autologus 

stem cell 
transplantation, 
drainage wound 

after splenectomy 

promising 
experience 

Internet-based 
standardized 

documentation 
system for wound 
healing in children 

successfully 
managed with 

Medihoney 

Simon et al., 
2006 

(Germany) 

- review on oral 
mucositis - - - 

Need for further 
well designed, and 

conducted trials 
with sufficient 

numbers of 
participants to 

perform subgroup 
analyses by type of 

disease and 
chemotherapeutic 

agent 

Worthington et 
al., 2010 

(UK) 

manuka 
(Leptospermum 

spp.) 

honey-coated 
bandages 
4 week 

breast, 
head, 
neck  

Thirty-seven 
patients with 

malignant wounds 
of advanced stage 

cancer 

62% of patients 
reduced wound 

size, 58% 
improved wound 

cleanliness, 
reduced malodour 

and exudation 

The use of honey 
bandages improved 
the  quality of life, 
reduction of wound 

size increased 
survival of patients 

Lund-Nielsen  
et al., 2011 
(Denmark) 
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Honey type, dosage and sequence of addition are 
given except in the review articles. Common wound 
care situations of four patients in pediatric oncology 
included dehiscence and infection after tumor biopsy 
or surgery, ulcers due to tumor cachexia or induced 
by chemotherapy, and skin necrosis due to 
extravasation of cytotoxic drugs, besides infections in 
another group (Simon et al., 2006). 
   Systematic reviews (SR) on the uses of honey 
within the oncological care come from nursing 
(Bardy et al., 2008; Gethin, 2008), subsequent to 
their exhaustive and recurrent contact with secondary 
effects caused by conventional treatments of 
neoplasias. Nurses are directly involved in healthcare 
interventions and have large contact with patients.  
Honey is used to prevent neutropenia (Zidan et al., 
2006), in pediatric hematology-oncology wound care 
(Wiszniewsky et al., 2006), for radiation induced skin 
toxicity (Moolenaar et al., 2006), mucositis 
(Motallebnejad et al., 2008), and as potent 
antibacterial agents in cancer patients (Majtan et al., 
2011).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Honey was successfully included among nine clinical 
interventions, with more than one trial in the meta-
analysis, and statistically significant evidence was 
found for either preventing or reducing the severity 
of oral mucositis after cancer therapy, compared to 
either a placebo or no treatment. In a review of 131 
studies, Aloe vera and honey showed evidence of a 
benefit to prevent or to reduce the mucositis, varying 
with the type of cancer and treatment (Worthington et 
al., 2010). In a previous Russian study with murine 
tumors, honey alone showed moderate antitumor 
activity and pronounced antimetastatic effects. Honey 
combined with the anticancer drugs 5-fluorouracil 
and cyclophosphamide, potentiated the antitumor 
activity (Gribel and Pashinkii, 1990). Implications for 
practice include consideration that benefits may be 
specific for certain cancer types and treatment (See 
Table 2). The antiproliferative and modulatory  
apoptitic action of honey and flavonoids is also 
studied in cancer cells (See Table 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Therapeutical uses of honey in cancer models in vivo 
 

Honey type 
Honey dosage  

and time 
sequence 

Organ Tumor type  
(animal) Conclusion Follow up Author, year  

(country) 

- 

10, 100, 1000 mg/ 
100 g BW every 
other day for 4 
weeks before 

intraperitoneal 
inoculation EAT 

peritoneum 

Ehrlich ascites 
tumor 
EAT 

(mice) 

The antitumor 
activity of honey 

may occur through 
the activation of 
macrophages, T-
cells and B-cells. 

- Attia et al., 2008 
(Egypt) 

- review - - 

Honey was 
suitable alternative 
for wound healing, 
burns and various 

skin conditions 
and a potential role 
within cancer care 

Induced mucositis, 
radiotherapy-
induced skin 

reactions, hand and 
foot skin reactions 
in chemotherapy 

patients and for oral 
cavity and external 

surgical wounds 

Bardy et al., 2008 
(UK) 

 
- 
 
 
 

wounds coated with 
honey before and 

after tumor 
inoculation 

posterior 
neck 

Ehrlich ascites 
tumor 

(BALB/c mice 
strain) 

Tumor 
implantation 

decreased with 
honey application 

Honey could be 
used as a wound 
barrier against TI 

during 
pneumoperitoneum 

in laparoscopic 
oncological surgery 
and in other fields 

of oncological 
surgery 

Hamzaoglu et al., 
2000 

(Turkey) 
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Table 3.  Experimental uses of honey and flavonoids in cancer culture cells 
 

Honey type 
or 

flavonoid 

Honey or 
flavonoid 

dosage  
and time 
sequence 

Honey 
or 

flavonoid 
 IC50 
(%) 

 
Organ Cell lines Conclusion Follow up Author, year 

(country) 

Multifloral 
from the  
Malysian 

forest  
known as 
Tualang 
honey 

 

(1–10%) for 
up to 72 h 2.4-2.8 breast 

womb 

human breast 
cancer 
MCF-7 

MDA-MB-
231 

normal breast 
epithelial 
MCF-10A 
cervical 
HeLa 

- - 
Fauzi et al., 

2011 
(Malaysia) 

Multifloral 
Malaysian 

Apis dorsata 
nests on  

Koompassia 
excelsa 

"tualang" tree 

1% - 20% 
3, 6, 12, 24, 
48 and 72 

hours 

OSCC 4.0% 
HOS 3.5% 

max 
inhibition 

cell growth 
at 15% 
honey 

oral cavity 
jaw bones 

human oral 
squamous cell 

carcinomas 
(OSCC) 

osteosarcoma 
(HOS) 

Time and dose-dependent 
antiproliferative effect by 
inducing early apoptosis 

to determine 
the molecular 
mechanism of 

apoptosis 

Ghashm et al., 
2010 

(Malaysia) 

- review - - - - 

clinical trials 
are needed to 

validate honey 
applications 

Jaganathan and 
Mandal, 2009 

(India) 

Indian 
Apis cerana 

Eastern 
Himalaya 

West Bengal 
State 

 
 
 
 
- 

- colon 

human colon 
cancer 

HCT-15 and 
HT-29  

Accumulation of the sub-
G(1) phase of cell cycle 

indicating apoptosis, 
depletion of intracellular 

non protein thiols, reducing 
the mitochondrial 

membrane potential (MMP) 
and increasing the reactive 

oxygen species  
(ROS) generation, 

up-regulating the p53 and 
modulating the expression of 

pro and anti-apoptotic 
proteins. Further apoptosis 
induction was substantiated 
using DNA fragmentation 

assay 

Promote 
honey as a 
potential 
chemo-

therapeutic 
agent against 
colon cancer 

Jaganathan et al., 
2010a 
(India) 

Indian 
A Kashmir 

West Bengal 
Uttar Pradesh 
and eugenol 

- 

22.40 – 
33.50 

7.33 – 8.47 
mg/mL 

breast MCF-7 

Rich polyphenolic profile 
inhibited induced 

oxidative cell death, dose-
dependent inhibition, 

apoptotic action  

Promoting 
honey as a 
potential 

candidate for 
breast cancer 

treatment 

Jaganathan et al., 
2010b 

(India, USA) 

Gelam 
(Melaleuca sp.) 

honey 
methanol 

extract (HME) 
ethyl acetate 

extract (HEAE) 

- 

235.4 μg/mL 
HME 

168.1 μg/mL 
HEAE 

- 
murine 

fibrosarcoma 
cell line L929 

Tumor necrosis factor- 
(TNF-α) cytotoxicity - 

Kassim et al., 
2010 

(Malaysia) 

Tetragonula 
laeviceps 

water (WEH) - - breast BT474 

Water extract of honey 
provided better 

antiproliferative action  Chanchao, 2012 
(Thailand)
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7.2 Wound management 
Dressing wounds with raw honey was a traditional 
practice in ancient cultures (Zumla and Lulat, 1989), 
until the discovery and expansion of antibiotics in the 
pharmaceutical industry (Forrest, 1982).  Along time, 
microbes developed antibiotic-resistance and the 
therapeutic use of natural products such as honey was 
revisited (Molan, 1999). Medical grade wound honey 
care creams, gels, impregnated gauzes and dressings 
to treat wounds are now available to the public 
(Bogdanov, 2012). They have been registered by 
medical regulatory authorities in Australia, Canada, 
the European Union, Hong Kong, New Zealand and 
the USA (Irish et al., 2011).  
   Five mechanisms of action are identified for the 
honey interventions: 1. antibacterial power, 2. anti-
inflammatory effect, 3. debridment of sloughy and 
necrotic tissues, 4. moist milieu of the wound, aiding 
autolytical debridment (Robson, 2002), and 5. 
reduction of malodor (White, 2005; Cutting, 2007). 
Physicochemical properties of honey do so: 1. High 
viscosity creates a protective layer between wound 
bed and dressing, 2. high osmolarity extracts fluid 
from underlying tissues, 3. low pH inhibits bacterial 
growth, 4. deodorization of offensive smelling is 
achieved by microbial metabolic preference of sugars 
leading to lactic acid instead of putrid protein 
byproducts, 5. polyphenols and other non-peroxide 
bioactive phytochemicals (not degraded by catalase 
like hydrogen peroxide) reduce inflammatory 
signaling (Molan and Russell, 2008), 6. enzymatic 
production of hydrogen peroxide exerts antimicrobial 
effect (White et al., 1963; Bang et al., 2003), 7. a 
cationic antimicrobial peptide bee defensin-1 
(Kwakman et al., 2010), 8. antioxidant-pro-oxidant 
systems of honey protect tissues from oxidative stress 
and attack harmful microbes, 9. the water content has 
been explained for maturation of honey in combs but 
it is also a mean for fermentive processes of pot-
honey –more studies are needed; additionally, 10. due 
to its hydrocolloidal nature, honey water soluble 
components act as a serum, stimulating the synthesis 
of collagen and reducing the formation of scar tissue 
(Molan, 1999). The paradox here is that being honey 
a nutritive matrix for microbial growth, it also has 
elements to control/prevent microbial growth. 
   A multilayer adsorbed honey film on tin surface 
was attributed to inhibit tin corrosion of honey alone 
or combined with black radish juice, in contrast with 
the mechanism of inorganic elements acting as 
anodic inhibitors to increase corrosion resistance 
(Radojcic et al., 2008) 

   Diverse types of wounds such as chronic ulcers, 
burns, diabetic foot, gangrene, oncological wounds 
caused by surgical removal of tumors, radiotherapy, 
and mucositis after chemotherapy, are successfully 
treated with honey. The exudative and resorptive 
phases –also known as ‘cleansing’, are extended in 
chronic wounds that cannot reach maturation towards 
proliferative and regenerative phases of healing 
(Zerm, 2012). They have a recurrent breakdown 
because non viable tissue is avascular, therefore it has 
pale-greyish color and slow granulation, and does not 
reduce size or even increases size over time. This 
external appearance is explained by molecular, 
biochemical and cellular imbalances, including 
elevated inflammatory cytokines, elevated matrix 
metalloproteinases (MMPs) and decreased tissue 
inhibitors of metalloproteinases (TIMPs), causing 
low mitotic activity, senescence and decreased 
growth factor activity (Templeton, 2005). Wound 
environment is managed by: T Tissue management, I 
Inflammation and infection control, M Moisture 
balance, E Epithelial progress in the edge of the 
wound. This gives the acronym TIME. 
   Honey concentrations between 30-50% could 
control urinary tract infections better than 
cephaloridine, ampicillin, gentamycin among others 
(Ibrahim, 1981). Also lower concentrations of honey 
(5 to 20%) inhibit pathogenic bacterial growth 
(Lusby et al., 2005). At a lower concentration (0.1%) 
honey can boost the immune system by stimulating 
the proliferation of lymphocytes in cell culture and 
activating phagocytes from blood (Abuharfeil et al., 
1999), but at 1% honey stimulates monocytes to 
release cytokines and initiate the cascade of immune 
response causing infection (Tonks et al., 2001). A 
honey concentration switch may be considered to 
explain these contrasting effects. 
   Different nectars provide unique antibacterial 
factors to honey, causing different mechanisms of 
antibacterial activity (Chang et al., 2011; Kwakman 
et al., 2011; Liberato et al., 2011). Excisional wound 
healing was achieved with Tualang honey from 
Malysia (Tan et al., 2012). Only some types of honey 
are beneficial in wound care (Acton and Dunwoody, 
2008). However, the sugars in honey may explain 
some 50% of its antibacterial activity (Kwakman et 
al., 2011).  
   White’s (2005) perspective and admiration of  
honey as a bioactive dressing: “within a single 
product a range of actions usually available only 
individually in a range of products”, as illustrated in 
the surah on the bees from the Qu'ran 16:68-69: “And 
your Lord inspired the Bee, saying: ‘Take your 
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habitations in the mountains and the trees and in what 
they erect. Then eat of all fruits, and follow the ways 
of your Lord, made easy (for you).’ There comes 
forth from their bellies a drink of varying colour 
wherein is a healing for men. Verily, in this is indeed 
a sign for people who think.” 
 
7.3 Antiproliferative action of honey in cancer 
cultured cells 
How honey kills bacteria and does not kill the cells in 
wound tissue is in the same line of thought on why 
honey kills cancer cells but not surrounding healthy 
tissue. Competition for nutrients between tissue cells 
and pathogens in chronic infected wounds is also true 
between healthy and tumoral cells. The function of 
dietary nutrients in vivo may result in anticancer 
effects. Each nutrient may become an active principle 
or act in concert with other components or 
conventional therapies. The apoptotic nature of honey  
is relevant to its antiproliferative action because most 
anticancer drugs are apoptotic inducers. Honey 
dilutions, water and organic extracts or honey 
components are valid approaches to investigate the 
antiproliferative role of honey in cancer cultured 
cells. An extensive review of polyphenols from 
honey acting as antiproliferative agents is provided 
by Jaganathan and Mandal (2009). 
   Interactions with membrane, intracellular receptors, 
and nitric oxide synthase inhibition were suggested as 
possible mechanisms to explain  antiproliferative and 
apoptotic effects of phenolic acids in T47D human 
breast cancer cells  (Kampal et al., 2004). Synergistic 
effect of quercetin and kaempferol in reducing cell 
proliferation at 4 and 14-days single exposure in the 
human gut (HuTu-80, Caco-2) and breast cancer cells 
(PMC42) were associated with decreased expression 
of nuclear proliferation antigen Ki67 and total protein 
levels in treated cells relative to controls (Ackland et 
al., 2005). 
   Phenolics in honey are bound to sugar moieties, 
and become more water soluble (D’Arcy, 2005). 
Their antioxidant activity has a role in preventing 
free radical damage known to happen in cancer. 
Phenolics can be specific free radical scavengers to 
block tumor necrosis factor (TNF-α) mediated 
cytotoxicity. Hesperetin and naringin can inhibit 
nitric oxide (NO) production induced by lipoxigenase 
(LPS). Quercetin, caffeic acid, chrysin and ellagic 
acid down-regulate the nuclear factor-κB (Romier et 
al., 2008), reducing the biosynthesis of iNOS and 
consequently of NO. Flow cytometry analysis 
indicated that cytotoxicity induced by honey or 
chrysin was mediated by G(0)/G(1) cell cycle arrest. 

Chrysin was therefore considered a potential 
candidate for both cancer prevention and treatment 
(Pichichero et al. 2010). 
  The antiproliferative, apoptotic, and antitumoral 
activities showed IC50 values of 1.7% and 2.1 % after 
48 h and 72 h exposure to multifloral honey from 
Iran in renal cancer cell lines ACHN (Samarghandian 
et al., 2011). Tualang honey Koompassia excelsa 
produced by Malaysian Apis dorsata induced time 
and dose-dependent antiproliferative effect by early 
apoptosis with the following IC50 values in human 
oral squamous cell carcinomas OSCC (4%) and 
osteosarcoma HOS (3.5%)  (Ghashm et al., 2010). 
IC50 values of gelam honey (Melaleuca sp.) from 
Malaysia towards HepG2 (cancer liver) and WRL-68 
(normal liver) cells were 25% and 70% respectively 
(Jubri et al., 2012). Water extracts of the stingless bee 
Tetragonula laeviceps pot-honey from Thailand 
provided better antiproliferative action in breast 
cancer cells BT474 than ethanol extracts (Chanchao, 
2012), IC50 values of crude extracts with hexane 
(3.41%) dichloromethane (5.70%). No difference was 
observed between water and ethanol extracts in liver 
cancer cells HepG2, and low IC50 were found for 
crude extracts with hexane (2.44%) dichloromethane 
(4.21%).  
 
7.4 Apoptotic hallmarks of honey  
Apoptosis prevents cancer cell proliferation by 
programmed cell death in healthy tissues. Therefore, 
compounds preserving or activating apoptosis are 
chemopreventive. Loss of apoptosis and 
inflammation onset –mediated  by cytokines, nitric 
oxide, prostaglandins– occur in cancer. 
   The proapoptotic changes, indicating antitumor 
activity against oral carcinoma and osteosarcoma, 
increased at higher concentrations of Tualang Apis 
dorsata honey. Early apoptotic dead cells became 
rounded, with blebbed membrane, nuclear shrinkage, 
chromatin condensation and fragmented nucleus on 
OSCC and HOS cell lines (Ghashm et al., 2010).  
Indian Apis cerana honey promoted apoptosis of 
human colon cancer cells HCT-15 and HT-29 via cell 
cycle arrest at sub-G1 phase, activation of p53 and 
caspase-3 caused depletion of intracellular non 
protein thiols, reduced the mitochondrial membrane 
potential (MMP) and increased the reactive oxygen 
species (ROS) generation (Jaganathan et al., 2010a). 
   Tualang (multifloral Apis dorsata from the forest) 
honey from Malaysia induced apoptosis of breast and 
cervical cancer cells (Fauzi et al., 2011). Gelam (Apis 
mellifera, Melaleuca sp. Myrtaceae) and Nenas  (Apis 
mellifera, Ananas comosus Bromeliaceae) Malaysian 
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honeys inhibited the proliferation of HT29 colon 
cancer cells by inducing DNA damage, early and late 
apoptosis, and reduced inflammation (Wen et al., 
2012). 
   Some bioactive phytochemicals in honey are 
proapoptotic. Eugenol inhibited induced dose-
dependent oxidative cell death, and apoptotic action 
in human breast cancer cells MCF-7 (Jaganathan et 
al., 2010b). Chrysin is another flavonoid found in 
honey that was tested in melanoma cells to enhance 
the apoptosis induced by p38 and Bax activation 
(Pichichero et al., 2011).  
 
7.5 Considerations on oncological uses of honey 
Honey is associated with longevity (Cooper et al., 
2010) and can be seen as a medicine extending life 
beyond the term of the disease. The paradox remains 
for such a sugar rich food - considered as cancer 
promoter (Servan-Schreiber, 2009), when there is 
also evidence on the use of honey as an anticancer 
medicinal food and ingredient besides Aloe 
arborescens (Zago, 2004).   
   Nurses are directly involved in healthcare 
interventions, and have large contact with patients. 
Systematic reviews (SR) on the uses of honey within 
the oncological care come from nursing (Bardy et al., 
2008; Gethin, 2008), subsequent to their exhaustive 
and recurrent contact with secondary effects caused 
by conventional treatments of neoplasias. Honey is 
used to prevent neutropenia (Zidan et al. 2006), in 
pediatric hematology-oncology wound care 
(Wiszniewsky et al., 2006), for radiation induced skin 
toxicity (Moolenaar et al., 2006), mucositis 
(Motallebnejad, 2008), and as potent antibacterial 
agents in cancer patients (Majtan et al., 2011). 
   Oncological uses of honey are directly involved 
with the antiproliferative properties acting as an 
anticancer drug, and to heal oncological wounds. 
There are too many botanic, geographic and 
entomologic origins of honey to ascribe the best 
curative option. They encompass fundamental factors  
that perform bioactive actions for individual to 
combined chemical structures. 
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