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ABSTRACT 

 

Bee pollen grains, as the male reproductive part of seed-bearing plants contain 

considerable concentrations of various phytochemicals and nutrients. Since antiquity, people 

throughout the world used pollens to cure colds, flu, ulcers, premature aging, anemia and 

colitis. It is now well-documented that some bee pollen secondary metabolites (e.g. 

flavonoid) may have positive health effects. In recent years, the flavonoids have attracted 

much interest because of their wide range of biological properties and their beneficial effects 

on human health. 

The current review, points out potential therapeutic effects of bee pollen flavonoids as 

one of the main bee pollen bioactive compounds in allergic and immunological diseases. Due 

to the fact that some types of flavonoid components in bee pollen have anti-allergic, anti-

oxidant and anti-inflammatory properties, bee pollen flavonoids can be excellent candidates 

for future studies including phytotherapy, molecular pharmacology and substitutes for 

chemicals used in treating allergic and immunological disorders. 
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INTRODUCTION 

 

Although pollen grains are known by their 

allergic effects, they are also used in folk medicine to 

alleviate symptoms of different diseases. Since ancient 

times people throughout the world have used pollens 

for their medical properties to alleviate symptoms 
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or cure conditions such as common colds, flu, ulcers, 

premature aging, anemia and colitis.
1
 Pollen products 

have long been used in medicine in the ancient world 

such as Egypt, Greece and China. The first references 

about its medicinal use were found in Islamic Spanish 

books. In the early 1200’s Ibn el-Beithar described 

pollen grains as aphrodisiac, which is also beneficial 

for the stomach and, cures swellings produced by 

eating certain foods.
2
  

Bee Pollens are rich in flavonoid and other healthy 

compounds. Flavonoids are known to possess several 
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surprising health effects such as anti-allergic, anti-

oxidant and anti-inflammatory properties.
3
 It was 

demonstrated that polyphenolic compounds such as 

flavonoids, positively affect the human health due to 

their anti-oxidant activity.
4
 Kawai et al reported that 

flavonoid and polyphenolic compounds possess anti-

allergic activity that inhibits the release of histamine, 

production of IL-4, IL-13 and CD40 ligand expression 

by basophiles and mast cells. Studies on the 

relationship between the structure and activity of 

flavonoids and their related compounds indicated an 

inhibitory effect on IL-4 synthesis due to their specific 

structure.
5
 Therefore, a correctly composed diet 

enriched in flavonoids may have preventive effect on 

development of a number of diseases. In the present 

study, we review the therapeutic effects of bee pollen 

flavonoids as a bioactive compound in allergic and 

other immunological disorders.  

 

Bee Pollen Grains 

Bee pollen is a mix of bee-collected floral pollen, 

which varies widely in composition depending on the 

botanical and geographical origins. These pollens are 

collected and stored at the hive entrance by the worker 

honey bees with nectar and salivary substances.
6
 

Worker bees collect pollen from flowers and carry it 

back to the hive packed in pellets on the pollen baskets 

on the rear legs. By leading field bees to enter the hive 

through small holes in a wire mesh or a punched plate, 

the pellets of bee pollen can be scraped from the legs 

and collected in a suitable tray. Bee pollen has great 

commercial interest owing to its high quality nutritional 

content such as vitamins, minerals, sterols, essential 

oils, amino acids, hormones, enzymes and significant 

quantities of natural antibiotics as well as being rich in 

carotenoids, flavonoids, polyphenols and other healthy 

compounds,
7-9

 Therefore, using them in human diet can 

provide a well-being sensation and contributes to 

functional and harmonious balance of the human 

body.
10

 

 

Flavonoids 

Flavonoids belong to the secondary metabolites of 

plants with different structures and low molecular 

weight, which play a vital role in photosynthesizing 

cells. They are also bioactive polyphenols and 

synthesized through the phenylpropanoid pathway, a 

major secondary pathway that exists in all higher 

plants.
11,12

 The basic structure of bioflavonoids consists 

of three rings, including two benzene rings linked 

together through a third heterocyclic oxygen containing 

pyrane ring.  Flavonoids differ in their arrangement of 

hydroxyl, methoxy and glycosidic side groups and in 

the conjunction between A and B rings.
11

 Flavonoids 

have been divided into several sub-classes based on 

their C-ring structure (Figure 1). The presence of a 

double bond between C2 and C3 in the C ring in a 

flavonoid structure influences the flavonoid 

antioxidative properties. A carbonyl group at the C4 

position enables the compounds to scavenge hydroxyl 

radicals.
13

 

The original research on flavonoid apparently began 

in 1936, when Hungarian scientist Albert Szent-Gyorgi 

uncovered a synergy between pure vitamin C and 

flavonoids. It was also extracted from the peels of 

lemons and introduced as an unidentified cofactor 

called citrin, and later vitamin P.
14 

Graikou et al in 2011 indicated that the aqueous 

extract of Greek bee pollen material contains the 

flavonoids such as kaempferol, quercetin, isorhamnetin 

and herbacetin. Interestingly all isolated flavonoids 

were flavonols 3-glycosides, which are essential in 

constructing the pollen tube and finally fertilization 

process in several flowering plants.
16

 Flavonoids are 

responsible for the color and the bitter taste of pollen.
17

 

Some studies reported the presence of flavonoids such 

as myricetin, luteolin, isorhamnetin, kaempferol, 

quercetin, selagin and catechin in bee pollen 

samples.
13,18

 Table 1 lists the main identified flavonoid 

compounds of bee pollen. 

Flavonoids are well-known by their 

immunomodulatory and anti-inflammatory activities. 

These effects of flavonoids are due to their inhibitory 

effect on the production of pro-inflammatory cytokine 

and their receptors.
19,20 

Some flavonoids have 

antioxidant and radical scavenging properties.
21 

Moreover, flavonoids affect many enzyme systems 

involved in allergic and inflammatory responses  

such as tyrosine and serine-threonine protein kinases, 

phospholipase A2, phospholipase C and 

lipoxygenase.
22

 Most of these biological actions  

have been attributed to their intrinsic reduction 

capabilities of these compounds. They may also offer 

indirect protection by activating endogenous defensive 

systems and by modulating different physiological 

processes.
23 
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Figure1. Chemical structure of some important types of flavonoids (deduced from reference 15) 

  

 

 

Table 1. Main identified flavonoid compounds of bee pollen 

Flavones Flavonols Flavanones Anthocyanidin Flavanols Isoflavones 

Luteolin 

Apigenin 

Chrysin 

Tricetin 

Selagin 

Vitexin 

Quercetin 

Rutin 

Kaempherol 

Myricetin 

Galangin 

Herbacetin 

Isorhamnetin 

Naringenin 

Pinocembrin 

 

 

Leucoanthocyanidin 

 

 

 

 

 

Catechin 

 

 

 

 

 

Genistein 

 

 

 

 

 

 

 

 

Allergic Effects of Pollen 

Allergen 

In the first half of the 20
th

 century, many different 

allergen sources were identified. The major allergens 

purified since 1960 are proteins or glyco-proteins.
24

 

Further investigation revealed that allergens are mostly 

proteins with two characteristics inducing: 1) IgE-

response in the sensitization phase, 2) triggering the 

clinical response on subsequent exposure.
25,26

 However,  

 

some pollen allergens are resistant to heat that it made 

them not to be supposed as proteins.
27,28

 

Busse et al demonstrated that pollen allergens can 

be carried by small particles. It was established that the 

size of these small particles ranged from some 

micrometers, i.e. 2-10 μm (paucimicronic) to less than 

1 μm (submicronic).
29

 The major pollen allergens were 

classified into 29 families of proteins that the most 

abundant of them includes expansins and profilins.
30
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An Overview of Pollen Allergy 

Pollen allergy is a consequence of a specific 

reaction of the body's immune system to an allergen. 

Antigen-presenting cells (APCs) initiate the 

immune response by delivering the environmental 

signals to other cells. T cells are activated by 

aeroallergens.
31

 The T helper cell response is mainly 

the Th2 type, which is mostly associated with the 

allergic response. During sensitization to allergen, 

priming of allergen-specific CD4+ Th2 cells results in 

the production of Th2 cytokines.
32

 Th2 cells in atopic 

disorders secrete a variety of cytokines, most notably 

IL-4, IL-5, and IL-13. IL-4 and IL-13 play a pivotal 

role in the production of IgE by B cells but importantly 

IL-4 induces IgE class switching. IL-5 induces terminal 

differentiation of activated B cells into antibody-

forming cells, positively modulates IL-4-induced IgE 

synthesis and enhances proliferation and differentiation 

of eosinophil precursors into mature eosinophils.
33-36

 

Eosinophils are involved in proinflammatory mediators 

release, including granule-stored cationic proteins, 

newly synthesized eicosanoids, and cytokines.
37 

IgE 

production by B cells leads to induction of mast cells 

and basophils degranulation, releasing vasoactive 

amines (principally histamine), lipid mediators 

(prostaglandins and cysteinyl leukotrienes), cytokines, 

and chemokines.
38

 The immediate phase of allergic 

reaction is characterized by the existence of these 

factors. After the sensitization phase, allergic 

inflammation and reactions to allergen challenge are 

observed in the target organ, leading to development of 

allergic rhinoconjunctivitis, atopic dermatitis, asthma, 

and anaphylaxis.
39

 

 

Therapeutic Effects of Bee Pollen in Allergic and 

Immunological Disorders 

Anti-allergic Effects  

Bee pollen can be used to cure allergy despite the 

fact that air born pollen is known to cause allergic 

reactions. Some studies indicated that bee pollen 

administration before IgE sensitization inhibited IgE-

mediated mast cell activation in BALB/c mice. Also 

bee pollen significantly reduced serum IgE levels in 

ovalbumin-immunized mice by oraladministration.
40,41

 

Medeiros et al indicated that bee pollen phenolic 

extract (BPPE) could inhibit the production of the 

inflammatory mediators responsible for the edema 

formation or interfering with the mast cell 

degranulation in murine model of ovalbumin (OVA)-

induced allergy. Their results also showed that BPPE 

inhibited both IgG1 and IgE ovalbumin (OVA)-specific 

production and consequently mast cell inhibition. 

Finally, they concluded that these activities of BPPE 

are correlated to the immunomudulatory and anti-

inflammatory properties of the flavonoid myricetin 

presence into the BPPE.
41

 Elevated levels of IgE and 

IgG1 antibodies are associated with allergies such as 

asthma. IgG1 and IgE bind to FcεRIII and FcεRI 

respectively, on the surface of murine mast cells and 

activate these cells to release the inflammatory 

mediators including pro-inflammatory cytokines.
42

 On 

the other hand, oral administration of luteolin, baicalein 

and quercetin have also been reported to have similar 

inhibitory effect on mast cell activation. These 

compounds also inhibited IgE-mediated histamine 

release and TNF-α and IL-6 production from bone 

marrow-derived mast cells (BMMCs) of mice.
43

 

Therefore, these studies indicated that both bee pollen 

and flavonoid compounds can inhibit immediate-type 

allergy reactions by inhibiting mast cell activation. 

Flavonoid compounds such as myricetin, 

kaempferol, quercetin, and luteolin are able to inhibit 

the degranulation of mast cells and IgE-mediated 

allergies. Flavonoids suppress the intracellular calcium 

and also inhibiting the phosphorylation of the calcium-

insensitive protein kinase Cθ in human mast cells.
44-46

 

Moreover, these compounds inhibit cyclic AMP 

phosphodiesterase and calcium dependent ATPase, 

which are responsible for histamine release from mast 

cells and basophils.
14

  

To further elucidate the anti-allergic mechanisms of 

bee pollen, direct effect of bee pollen on mast cells was 

evaluated under in vitro condition. Ishikawa et al 

demonstrated that bee pollen significantly inhibited the 

in vitro mast cells degranulation and IgE binding to 

FcεRI on mast cells, when it was added to BMMCs of 

mice at the time of IgE sensitization.
40

 Inhibition of IgE 

binding to mast cells also has been reported in BMMCs 

of mice treated with procyanidin-enriched extracts of 

apple.
47

 Similar results were obtained from 

hydromethanolic extract of Echium plantagineum L. 

bee Pollen treatment in activated rat basophilic 

leukemic cells (RBL-2H3). E. plantagineum pollen 

extract inhibited β-hexosaminidase release in a dose-

dependent manner and was effective in inhibiting 

basophils degranulation under an allergic stimulus. The 

tested E. plantagineum pollen extract contains 

derivatives of quercetin and kaempferol, which have 
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inhibitory effect on degranulation of mast-cells and 

basophils.
48

 These results revealed that the anti-allergic 

properties of bee pollen and flavonoid compounds have 

similarities that include inhibition of mast cell 

activation both before and at the time of IgE 

sensitization. This effect is resulted from two 

mechanisms: one by which anti-allergic agents affect 

allergen-IgE complex formation and another through 

which they affect the binding of this complex to its 

receptor (Figure 2). Inhibition of FcεRI plays important 

roles, not only in the early phase, but also in the late 

phase of allergic reactions. These findings could 

highlight the role of some flavonoids such as quercetin, 

kaempferol, and myricetin as anti-allergic agent in bee 

pollen extract.  

 

Anti-inflammatory Activity  

Inflammation is a physiological response to the 

damage of tissue or cells, which is caused by physical 

or biological agents. Inflammation is directly related 

with many diseases, including cancer, allergies, 

arthritis, diabetes, cardiovascular diseases, etc. Bee 

pollen is characterized by a high anti-inflammatory 

activity. The significant positive correlation was found 

between contents of phenolic and flavonoid compounds 

and anti-inflammatory activity of bee pollen.
49,50

  

 

 
 

Figure 2. Two different effects of pollens on immune system: A) Immune responses to pollen allergens, Antigen-presenting 

cell (APC) presents protein allergens and delivers these signals to Th2 that leads to increase Th2 cytokines release, IgE 

production and finally mast cells and basophils activation that results in inflammatory responses; B) Some types of flavonoid 

compounds in bee pollen extract have anti-allergic effects through inhibition of IL-4, IL-13 and IgE production and 

inhibition of allergen-IgE complex formation and binding of this complex to its receptor. Consequently mast cell and basophil 

inhibition will occur. 

 
 

 

An experimental research indicated that the 

ethanolic extract of Cistus bee pollen showed relatively 

strong inhibition of carrageenan-induced edema in rats. 

This extract inhibited the NO production and COX-2 

activity. The production of prostaglandins such as 

PGE2 and PGI2 are facilitated through COX-2 activity 

in inflammatory response. Finally, it was concluded 

that isolated flavonoids from Cistus pollen such as 

quercetin, kaempferol and isorhamnetin may partly 

participate in some of the anti-inflammatory action of 

bee pollen.
51

 Moita et al obtained similar results under 

in vitro condition. They demonstrated that E. 
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plantagineum pollen hydromethanolic extract had anti-

inflammatory effects by reduction of NO and 

prostaglandin release in lipopolysaccharide (LPS)-

induced macrophage. They indicated that the anti-

inflammatory effects of bee pollen extract can be 

related to flavonoid compounds mainly quercetin and 

kaempferol.
52

 From these studies it can be concluded 

that the mechanism of bee pollen anti-inflammatory 

effect is inhibiting the activity of cyclooxygenase and 

nitric oxide synthases. These enzymes play a role in 

turning arachidonic acid into prostaglandin and in 

production of NO from L-arginine, respectively.  

There is a close correlation between consumption of 

some flavonoids and reduction in the risk of 

inflammationrelated diseases.
53

 Flavonoids such as 

quercetin and kaempferol that are the main flavonols of 

bee pollen,
13

 have been documented as containing anti-

oxidant
54

 and anti-inflammatory properties.
53,55

 

Quercetin inhibits the activity of arachidonic acid 

metabolizing enzymes (phospholipase A2, 

cyclooxygenase and lipoxygenase) and inflammatory 

cytokines such as IL-8 implicated in the pathogenesis 

of chronic prostatitis/chronic pelvic pain syndrome 

(CPPS).
56

 It has been reported that kaempferol has anti-

inflammatory properties due to its potent effect in the 

inhibition of inflammatory cell function, the expression 

of pro-inflammatory cytokines and chemokines.
53

 

Both bee pollen and flavonoids are recommended in 

acute and chronic inflammatory conditions because 

they have been proven to reduce the risk of 

inflammation related diseases.
50,53,57

 The anti-

inflammatory properties of bee pollens and flavonoids 

in inflammatory condition of prostate gland have been 

known for a long time. Moreover, this effect has been 

confirmed in clinical trials of patients with 

inflammatory conditions of prostate. Murakami et al 

indicated that supplementation  with high dose of bee 

pollen ethanolic extract  mainly composed of Citrus 

pollen for a period of 12 weeks, alleviated the 

symptoms of benign prostatic hyperplasia.
58

 Moreover, 

It was demonstrated that both pollen extract (cernilton 

and quercetin) can improve the biochemical markers of 

inflammation and condition of patients with chronic 

prostatitis.
59,60

 These data supported the hypothesis that 

some types of flavonoids such as quercetin, kaempferol 

and isorhamnetin are among the most effective 

compounds responsible for anti-inflammatory 

properties of bee pollen. 

The anti-allergic and anti-inflammatory properties 

of bee pollens and their identified flavonoid contents 

have been proved by several studies, in animal models 

and in vitro conditions, as presented in Table 2. 

 

Antioxidant and Radical Scavenging Activity  

The excessive production of reactive oxygen 

species (ROS) can injure cellular biomolecules such as 

nucleic acids, proteins, carbohydrates, and lipids, which 

results in cellular and tissue damage through the 

inflammation.
61

 Free radicals and oxidative stress are 

contributing to the development of different diseases 

and health conditions such as cancer, autoimmune 

disorders, inflammation, aging, cataract, diabetes 

mellitus, rheumatoid arthritis, stroke, liver disorders, 

renal failure, cardiovascular and neurodegenerative 

diseases.
62,63

  

Intake of antioxidant may reduce the harmful 

effects of ROS and free radicals on the immune 

response, which result in better performance of the 

immune system. Dietary phytochemicals such as 

polyphenolic and flavonoid compounds with 

antioxidant effects improve the immune response in all 

taxa of vertebrates.
64

  

The antioxidant activity of phenolic compounds 

depends on their chemical structure, which can be 

determined by the action of these molecules as a 

reducing agent.
65

 Flavonoids, a subgroup of 

polyphenolic compounds are described as powerful 

antioxidant and free-radical scavengers. In vitro 

experiments demonstrated that the antioxidant activity 

of flavonoids are more than vitamins E and C.
66

 The 

antioxidant activity of flavonoids are attributed to 

hydrogen-donating ability of them.
67

  

Flavonoid compounds inhibit in vitro lipid 

peroxidation through scavenging the superoxide anion 

and hydroxyl radicals at an early stage. They terminate 

chain radical reaction by donating hydrogen ion to a 

peroxy radical. Subsequently, the radical form of 

falvonoids will react with free radicals to terminate the 

propagating chain.
68,69

 Therefore, the ability to 

scavenge hydroxyl radical increases with the number of 

hydroxyl groups present in the B ring, especially at the 

positions 3′ and 4′. The presence of hydroxyl groups at 

the C5 and C7 positions in the A ring, C3′ and C4′ in 

the B ring, as well as C3 in the C ring enhances the 

inhibition of lipid peroxidation.
13,70

 

Bee pollen has high content of flavonoids.
21

 The 

flavonoids of pollen extract, play an important role in 

the antioxidant and radical scavenging properties of 
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Table 2. A summary of anti-allergic and anti-inflammatory effects of bee pollen or main pollen type present in 

bee pollen samples and their flavonoid contents 

Bee pollen Family 
Therapeutic 

effect 

Identified 

flavonoids 
Study model 

Mechanism of 

action 
Reference 

Echium Boraginaceae Anti-

inflammatory 

Quercetin, 

Kaempferol 

Macrophage 

RAW 264.7 

cell 

Reduction of  NO 

and prostaglandin 

release in LPS-

induced macrophage 

52 

Cistus Cistaceae Anti-

inflammatory 

 

Quercetin, 

Kaempferol, 

Isorhamnetin, 

Male Wistar 

rats, RAW 

264.7 cell 

Inhibition of NO 

production and COX-

2 activity 

51 

Echium Boraginaceae Anti-allergic Quercetin, 

Kaempferol 

Rat basophil 

cell line 

RBL-2H3 

Inhibition of 

basophils 

degranulation,  

Inhibition of 

allergen-IgE complex 

formation, Inhibition 

of binding of 

allergen-IgE complex 

to basophil FcεRI 

48 

* Bee 

pollen 

 Anti-

inflammatory 

  Inhibition of 

hyaluronidase 

activity 

56 

Bee pollen  Anti-allergic, 

Anti-

inflammatory 

Myricetin, 

Tricetin,,Quercetin 

 Luteolin 

Male or 

female 

BALB/c 

mice, Wistar 

rats 

Inhibition of  IgG1 

and IgE production, 

Inhibition of mast 

cell activation , 

inhibition of 

inflammatory 

mediators production 

41 

Bee pollen  Anti-allergic  BALB/c 

mice 

Inhibition of mast 

cell activation, 

inhibition of TNF-α 

production, Inhibited 

of IgE binding to 

mast cells 

40 

* More than one main pollen type present in bee pollen sample 

 

pollen.
16

 It was demonstrated that, radical scavenging 

activity of bee pollen extract correlate with their total 

amount of phenolic and flavonoid compounds.
71,72

 

Moita et al reported that hydromethanolic extract of E. 

plantagineum pollen, which isrichin flavonoids mainly 

quercetin and kaempferol has antioxidant activity 

against NO and O2  in a concentration-dependent 

manner.
52

 Moreover, experimental studies indicated 

that Cystus incanus L. bee pollen as a food supplement, 

modulated antioxidant enzymes in the mice liver, brain, 

and lysate of erythrocytes; reduced hepatic lipid 

peroxidation and also showed anti-oxidant properties.
73

 

In addition to flavonoids, it is possible that several 

compounds such as polyphenols, proteins and vitamins 
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contribute to antioxidant and radical scavenging 

activity of bee pollen. However, in the living systems, 

phenolic compounds such as flavonoids play an 

important role as dietary antioxidants for prevention of 

oxidative damage.
74

  

The anti-oxidant and radical scavenging activity of 

bee pollens and their flavonoid contents, which have 

been proved by several studies, are presented in Table 

3. 

 

Bee Pollen Intake 

Bee pollen has been used in folk medicine for 

centuries against various diseases. Bee pollens based on 

botanical and geographic origins have various bioactive 

compounds and thus have different types of therapeutic 

properties. The lay public probably uses bee pollen 

without regardingits contents and more often than is 

prescribed in clinical practice.  

 Recommended doses of bee pollen intake are based 

on those most commonly used in available trials or in 

historical practice. In the case of natural products it is 

often not clear what the optimal doses are to balance 

efficacy and safety. However, doses can be determined 

based on folkloric, traditional, or anecdotal use. In 

adults (age ≥ 18) an initial theoretical recommended 

dose is 1/8 to 1/4 teaspoon, once per day. The dosage 

may be gradually increased to 1–2 teaspoons one to 

three times per day. In pediatric (age < 18) available 

evidence for determining of bee pollen dosage is 

insufficient.
77

 Therefore, it seems very difficult to 

determine the effective dose of bee pollen intake and 

bee pollen combination for each disorder so further in 

vivo experiments and clinical trials are needed to 

determine the doses and compositions of bee pollen for 

consumption in each disease. 

 

 

Table 3. A summary of anti-oxidant and radical scavenging activity of bee pollen or main pollen type present in bee pollen 

sample and their flavonoid contents 

Bee pollen 

Genus)) 
Family 

Therapeutic 

effect 
Flavonoids content Reference 

Cistus Cistaceae Anti-oxidant Quercetin, Kaempferol, 

Isorhamnetin, 

51 

Prosopis Fabaceae Anti-oxidant Naringenin, Quercetin 75 

Cystus Cistaceae Anti-oxidant Pinocembrin, 

Quercetin, Kaempferol, 

Galangin, Isorhamnetin, 

Chrysin 

73 

Yucca Agavaceae Anti-oxidant Naringenin, Quercetin 75 

Ambrosia Asteraceae Anti-oxidant Quercetin, Kaempferol 

and Isorhamnetin 

76 

Echium Boraginaceae Anti-oxidant Quercetin, Kaempferol 52 

Zea Poaceae Radical 

scavenging 

Apigenin 72 

 
 

 

 

Side Effects of Bee Pollen 

Although bee pollen appears to be safe and there are 

recommendations for using bee pollen for allergic, 

immunological and other disorders and healthy 

compounds of it has been emphasized, it is very 

important to consult a physician before using any 

natural product for health condition. Some pollens have 

toxic substances such as mannose sugars, various 

alkaloids, heavy metals, pesticides, herbicides, 

mycotoxins, bacteria, antibiotics and polyphenolic 

compounds.
3,78

 Some studies reported that allergic 

reactions including anaphylaxis have been recognized 

after intake of bee pollen.
79,80

 Greyman et al have 

suggested that although bee pollen allergy is relatively 

rare, warnings regarding potential adverse reactions in 

sensitive individuals are urgently needed to protect the 

public from this hazard; therefore, it is better that bee 

pollen are used with caution in atopic individuals.
77,81

 It 
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is suggested that patients with existing liver disease, 

hematological disorders, honey intolerance and allergic 

or hypersensitive to bee pollen and other bee products 

avoid bee pollen intake.
77

 Further experimental and 

clinical studies concerning bee pollen extract activity 

and bioavailability are necessary before using it as a 

phytomedicine in allergic diseases. Identification and 

purification of bioactive compounds from bee pollen 

extracts for therapeutic use can prevent the possible 

harmful effects of direct intake of bee pollen or its 

extract. Therefore, bee pollen for phytotherapy should 

be taken under medical supervision. 

 

CONCLUSION 

 

Various herbal medicines have been used for 

centuries in treatment of different diseases. 

Phytotherapy has some advantages e.g. unique 

mechanisms of action, typically low side-effect 

profiles, low cost and a high level of acceptance by 

patients.
49

 Thus, the idea of developing better drugs has 

encouraged researchers to find strategies to treat 

allergies
82

 and other disorders by bee pollens or their 

bioactive compounds. 

Although pollen grains are known by their allergic 

effects, they are used in folk medicine to alleviate 

symptom of some diseases such as allergies 

themselves.
41

 Several studies indicated that bee pollen 

extract have anti-allergic,
41

 immunomodulatory,
83

 anti-

oxidant.
18

 radical scavenging
16

 and anti-inflammatory
52

 

properties. These medicinal effects of bee pollens are 

partially mediated by some types of flavonoids. Several 

studies showed that some flavonols such as quercetin, 

kaempferol, myricetin and isorhamnetin have an 

important role in anti-allergic and anti-inflammatory 

properties of bee pollens.
41,48,51,52

 Due to the fact that 

the structure of many flavonoids can be used as 

templates in the production of new medicines,
84

 bee 

pollens with high contents of flavonoids are excellent 

candidates for future pharmacological, immunological 

and molecular studies.  

Differences in the botanical origin, geographical 

location and the growing stage
 
of plant samples affect 

the bee pollen composition and consequently the types 

and levels of bee pollen flavonoids.
85

 Further 

comparative studies are recommended focusing on 

types, levels and medicinal properties of bee pollen 

flavonoids that originate from different plants collected 

from various geographical areas and at different 

growing stages.  

Given that in most studies about the therapeutic 

effect of flavonoids, these compounds were examined 

separately, further experimental or clinical studies are 

recommended in the future for evaluating the 

therapeutic effects of different combination of 

flavonoids and their interaction with each other. 

Moreover, comparison between therapeutic effects of 

natural and synthetic flavonoids is recommended. 

These researches can contribute to production of more 

effective drugs and also will be useful for identification 

of bioactive compounds and their mechanism of action 

in bee pollens. 

 

REFERENCES 

 

1. Hanssen M. The healing power of pollen and other 

products from the beehive, propolis, royal jelly, honey: 

Thorsons. 1979. 

2. Crane E. History of other products from bees. the world 

history of beekeeping and honey hunting, general 

duckworth and co Ltd, London. 1999;545-53. 

3. Denisow B, Denisow-Pietrzyk M. Biological and 

therapeutic properties of bee pollen: a review. J Sci Food 

Agric 2016; 96(13):4303-9. 

4. Pulido R, Bravo L, Saura-Calixto F. Antioxidant activity 

of dietary polyphenols as determined by a modified ferric 

reducing/antioxidant power assay. J Agr Food Chem 

2000; 48(8):3396-402. 

5. Kawai M, Hirano T, Higa S, Arimitsu J, Maruta M, 

Kuwahara Y, et al. Flavonoids and related compounds as 

anti-allergic substances. Allergol Int 2007; 56(2):113-23. 

6. Feas X, Vazquez-Tato MP, Estevinho L, Seijas JA, 

Iglesias A. Organic bee pollen: botanical origin, 

nutritional value, bioactive compounds, antioxidant 

activity and microbiological quality. Molecules 2012; 

17(7):8359-77. 

7. Stanciu O, Marghitas L-A, Dezmirean D. Macro-and 

oligo-mineral elements from honeybee-collected pollen 

and beebread harvested from transylvania (Romania). 

Bull Univ Agric Sci Vet Med Cluj-Napoca Anim Sci 

Biotechnol 2009; 66:1-2. 

8. Shoshtari MS, Majd A, Taba MAA, Larijani K, Kazemi 

M. Chemical composition of the essential oils from 

leaves, flowers and pollen grains of Chrysanthemum 

maximum Ramond. of different flowering stages. J Essent 

Oil-Bear Plants 2012; 15(1):157-63. 

9. Almeida-Muradian L, Pamplona LC, Coimbra Sl, Barth 

OM. Chemical composition and botanical evaluation of 



M. Jannesar, et al. 

180/ Iran J Allergy Asthma Immunol, Summer 2017                            Vol. 16, No. 3, June 2017 
Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

dried bee pollen pellets. J Food Compos Anal 2005; 

18(1):105-11. 

10. Moreira L, Dias LG, Pereira JA, Estevinho L. 

Antioxidant properties, total phenols and pollen analysis 

of propolis samples from Portugal. Food Chem Toxicol  

2008; 46(11):3482-5. 

11. Heim KE, Tagliaferro AR, Bobilya DJ. Flavonoid 

antioxidants: chemistry, metabolism and structure-activity 

relationships. J Nutr Biochem 2002; 13(10):572-84. 

12. Hollman PC, Katan MB. Dietary flavonoids: intake, 

health effects and bioavailability. Food Chem Toxicol 

1999; 37(9-10):937-42. 

13. Rzepecka-Stojko A, Stojko J, Kurek-Gorecka A, Gorecki 

M, Kabala-Dzik A, Kubina R, et al. Polyphenols from bee 

pollen: structure, absorption, metabolism and biological 

activity. Molecules 2015; 20(12):21732-49. 

14. Murray M. Quercetin: nature’s antihistamine. Better Nutr 

1998; 60(4):10. 

15. Dai J, Mumper RJ. Plant phenolics: extraction, analysis 

and their antioxidant and anticancer properties. Molecules 

2010; 15(10):7313-52. 

16. Graikou K, Kapeta S, Aligiannis N, Sotiroudis G, 

Chondrogianni N, Gonos E, et al. Chemical analysis of 

Greek pollen-antioxidant, antimicrobial and proteasome 

activation properties. Chem Cent J 2011; 5(1):1-9. 

17. Stanley R, Linskens H. Pollen: biochemistry, biology, and 

management. Springer-Verlag, Berlin, Heidelberg, and 

New York; 1974. 

18. Freire KR, Lins A, Dorea MC, Santos FA, Camara CA, 

Silva T. Palynological origin, phenolic content, and 

antioxidant properties of honeybee-collected pollen from 

Bahia, Brazil. Molecules 2012; 17(2):1652-64. 

19. Dudov IA, Morenets AA, Artiukh VP, Starodub NF. 

Immunomodulatory effect of honeybee flower pollen 

load. Ukr Biokhim Zh 1994; 66(6):91-3. 

20. Qin F, Sun HX. Immunosuppressive activity of Pollen 

Typhae ethanol extract on the immune responses in mice. 

J Ethnopharmacol 2005; 102(3):424-9. 

21. Campos MG, Webby RF, Markham KR, Mitchell KA, Da 

Cunha AP. Age-induced diminution of free radical 

scavenging capacity in bee pollens and the contribution of 

constituent flavonoids. J Agric Food Chem 2003; 

51(3):742-5. 

22. Middleton EJR, Kandaswami C, Theoharides TC. The 

effects of plant flavonoids on mammalian cells: 

implications for inflammation, heart disease, and cancer. 

Pharmacol Rev 2000; 52(4):673-751. 

23. Han X, Shen T, Lou H. Dietary polyphenols and their 

biological significance. Int J Mol Sci 2007; 8(9):950-88. 

24. Platts-Mills TA, Woodfolk JA. Allergens and their role in 

the allergic immune response. Immunol Rev 2011; 

242(1):51-68. 

25. Akdis CA. Allergy and hypersensitivity: mechanisms of 

allergic disease. Curr Opin Immunol 2006; 18(6):718-26. 

26. Shoushtari MS, Majd A, Pourpak Z, Shahali Y, Moin M, 

Eslami MB. Differential allergenicity of mature and 

immature pollen grains in shasta daisy (Chrysanthemum 

maximum Ramond). Iran J Allergy Asthma Immunol 

2013; 12(2):99-106. 

27. Johnson P, Marsh D. ‘Isoallergens’ from Rye Grass 

Pollen. Nature 1965; 206: 935 -7. 

28. Rezanejad F, Majd A, Shariatzadeh SMA, Moein M, 

Aminzadeh M, Mirzaeian M. Effect of air pollution on 

soluble proteins, structure and cellular material release in 

pollen of Lagerstroemia indica L.(Lytraceae). Acta Biol 

Crac Ser Bot 2003; 45:129-32. 

29. Busse WW, Reed CE, Hoehne JH. Where is the allergic 

reaction in ragweed asthma?: II. Demonstration of 

ragweed antigen in airborne particles smaller than pollen. 

J Allergy Clin Immunol 1972; 50(5):289-93. 

30. Radauer C, Breiteneder H. Pollen allergens are restricted 

to few protein families and show distinct patterns of 

species distribution. J Allergy Clin Immunol 2006; 

117(1):141-7. 

31. Trautmann A, Schmid-Grendelmeier P, Kruger K, 

Crameri R, Akdis M, Akkaya A, et al. T cells and 

eosinophils cooperate in the induction of bronchial 

epithelial cell apoptosis in asthma. J Allergy Clin 

Immunol 2002; 109(2):329-37. 

32. Ober C, Vercelli D. Gene-environment interactions in 

human disease: nuisance or opportunity?. Trends Genet 

2011; 27(3):107-15. 

33. Kay AB. Overview of ‘allergy and allergic diseases: with 

a view to the future’. Br Med Bull 2000; 56(4):843-64. 

34. von Mutius E. Gene-environment interactions in asthma. 

J Allergy Clin Immunol 2009; 123(1):3-11. 

35. Kouro T, Takatsu K. IL-5- and eosinophil-mediated 

inflammation: from discovery to therapy. Int Immunol 

2009; 21(12):1303-9. 

36. Pene J, Chretien I, Rousset F, Briere F, Bonnefoy JY, de 

Vries JE. Modulation of IL-4-induced human IgE production 

in vitro by IFN-gamma and IL-5: the role of soluble CD23 

(s-CD23). J Cell Biochem 1989; 39(3):253-64. 

37. Hogan SP, Rosenberg HF, Moqbel R, Phipps S, Foster 

PS, Lacy P, et al. Eosinophils: biological properties and 

role in health and disease. Clin Exp Allergy 2008; 

38(5):709-50. 

38. Larche M, Akdis CA, Valenta R. Immunological 



Bee Pollen Flavonoids as a Therapeutic Agent 

Vol. 16, No. 3, June 2017                          Iran J Allergy Asthma Immunol, Summer 2017/181 
Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

mechanisms of allergen-specific immunotherapy. Nat 

Rev Immunol 2006; 6(10):761-71. 

39. Akdis M, Akdis CA. Mechanisms of allergen-specific 

immunotherapy. J Allergy Clin Immunol 2007; 

119(4):780-9. 

40. Ishikawa Y, Tokura T, Nakano N, Hara M, Niyonsaba F, 

Ushio H, et al. Inhibitory effect of honeybee-collected 

pollen on mast cell degranulation in vivo and in vitro. J 

Med Food 2008; 11(1):14-20. 

41. Medeiros KC, Figueiredo CA, Figueredo TB, Freire KR, 

Santos FA, Alcantara-Neves NM, et al. Anti-allergic 

effect of bee pollen phenolic extract and myricetin in 

ovalbumin-sensitized mice. J Ethnopharmacol 2008; 

119(1):41-6. 

42. Miyajima I, Dombrowicz D, Martin TR, Ravetch JV, 

Kinet J-P, Galli SJ. Systemic anaphylaxis in the mouse 

can be mediated largely through IgG1 and Fc gammaRIII. 

Assessment of the cardiopulmonary changes, mast cell 

degranulation, and death associated with active or IgE-or 

IgG1-dependent passive anaphylaxis. J Clin Investig 

1997; 99(5):901. 

43. Kimata M, Inagaki N, Nagai H. Effects of luteolin and 

other flavonoids on IgE-mediated allergic reactions. 

Planta Med 2000; 66(1):25-9. 

44. Hirano T, Higa S, Arimitsu J, Naka T, Shima Y, Ohshima 

S, et al. Flavonoids such as luteolin, fisetin and apigenin 

are inhibitors of interleukin-4 and interleukin-13 

production by activated human basophils. Int Arch 

Allergy Immunol 2004; 134(2):135-40. 

45. Kempuraj D, Madhappan B, Christodoulou S, Boucher 

W, Cao J, Papadopoulou N, et al. Flavonols inhibit 

proinflammatory mediator release, intracellular calcium 

ion levels and protein kinase C theta phosphorylation in 

human mast cells. Br J Pharmacol 2005; 145(7):934-44. 

46. Shishehbor F, Behroo L, Ghafouriyan Broujerdnia M, 

Namjoyan F, Latifi SM. Quercetin effectively quells 

peanut-induced anaphylactic reactions in the peanut 

sensitized rats. Iran J Allergy Asthma Immunol 2010; 

9(1):27-34. 

47. Tokura T, Nakano N, Ito T, Matsuda H, Nagasako-

Akazome Y, Kanda T, et al. Inhibitory effect of 

polyphenol-enriched apple extracts on mast cell 

degranulation in vitro targeting the binding between IgE 

and FcepsilonRI. Biosci Biotechnol Biochem 2005; 

69(10):1974-7. 

48. Moita E, Sousa C, Andrade PB, Fernandes F, Pinho BR, 

Silva LR, et al. Effects of Echium plantagineum L. bee 

pollen on basophil degranulation: relationship with 

metabolic profile. Molecules  2014; 19(7):10635-49. 

49. Shoskes DA, Manickam K. Herbal and complementary 

medicine in chronic prostatitis. World J Urol 2003; 

21(2):109-13. 

50. Pascoal A, Rodrigues S, Teixeira A, Feas X, Estevinho 

LM. Biological activities of commercial bee pollens: 

antimicrobial, antimutagenic, antioxidant and anti-

inflammatory. Food Chem Toxicol 2014; 63:233-9. 

51. Maruyama H, Sakamoto T, Araki Y, Hara H. Anti-

inflammatory effect of bee pollen ethanol extract from 

Cistus sp. of Spanish on carrageenan-induced rat hind 

paw edema. BMC Compl Alternative Med 2010; 

10(1):30. 

52. Moita E, Gil-Izquierdo A, Sousa C, Ferreres F, Silva LR, 

Valentao P, et al. Integrated analysis of COX-2 and iNOS 

derived inflammatory mediators in LPS-stimulated RAW 

macrophages pre-exposed to Echium plantagineum L. bee 

pollen extract. PloS one 2013; 8(3):e59131. 

53. Devi KP, Malar DS, Nabavi SF, Sureda A, Xiao J, 

Nabavi SM, et al. Kaempferol and inflammation: From 

chemistry to medicine. Pharmacol Res 2015; 99:1-10. 

54. Rice-evans CA, Miller NJ, Bolwell PG, Bramley PM, 

Pridham JB. The relative antioxidant activities of plant-

derived polyphenolic flavonoids. Free Radic Res 1995; 

22(4):375-83. 

55. Guardia T, Rotelli AE, Juarez AO, Pelzer LE. Anti-

inflammatory properties of plant flavonoids. Effects of 

rutin, quercetin and hesperidin on adjuvant arthritis in rat. 

Il farmaco 2001; 56(9):683-7. 

56. Sato M, Miyazaki T, Kambe F, Maeda K, Seo H. 

Quercetin, a bioflavonoid, inhibits the induction of 

interleukin 8 and monocyte chemoattractant protein-1 

expression by tumor necrosis factor-α in cultured human 

synovial cells. J Rheumatol 1997; 24(9):1680-4. 

57. Vezza T, Rodriguez-Nogales A, Algieri F, Utrilla MP, 

Rodriguez-Cabezas ME, Galvez J. Flavonoids in 

inflammatory bowel disease: a review. Nutrients 2016; 

8(4):211. 

58. Murakami M, Tsukada O, Okihara K, Hashimoto K, 

Yamada H, Yamaguchi H. Beneficial effect of honeybee-

collected pollen lump extract on benign prostatic 

hyperplasia (bph)-A double-blind, placebo-controlled 

clinical trial. Food Sci Tech Res 2008; 14(3):306-10. 

59. Wagenlehner FM, Schneider H, Ludwig M, Schnitker J, 

Brahler E, Weidner W. A pollen extract (Cernilton) in 

patients with inflammatory chronic prostatitis-chronic 

pelvic pain syndrome: a multicentre, randomised, 

prospective, double-blind, placebo-controlled phase 3 

study. Eur Urol 2009; 56(3):544-51. 

60. Shoskes DA. Phytotherapy in chronic prostatitis. Urology 



M. Jannesar, et al. 

182/ Iran J Allergy Asthma Immunol, Summer 2017                            Vol. 16, No. 3, June 2017 
Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

2002; 60(6):35-7. 

61. Trenam CW, Blake DR, Morris CJ. Skin inflammation: 

reactive oxygen species and the role of iron. J Investig 

Dermatol 1992; 99(6):675-82. 

62. Pham-Huy LA, He H, Pham-Huy C. Free radicals, 

antioxidants in disease and health. Int J Biomed Sci  

2008; 4(2):89. 

63. Cheng H-Y, Lin T-C, Yu K-H, Yang C-M, Lin C-C. 

Antioxidant and free radical scavenging activities of 

Terminalia chebula. Biol Pharm Bull 2003; 26(9):1331-5. 

64. Sakai T, Kogiso M. Soy isoflavones and immunity. J Med 

Invest 2008; 55(3, 4):167-73. 

65. Rice-Evans CA, Miller NJ, Paganga G. Structure-

antioxidant activity relationships of flavonoids and 

phenolic acids. Free Radic Biol Med 1996; 20(7):933-56. 

66. Almaraz-Abarca N, da Graça Campos M, Avila-Reyes 

JA, Naranjo-Jimenez N, Herrera Corral J, Gonzalez-

Valdez LS. Antioxidant activity of polyphenolic extract 

of monofloral honeybee-collected pollen from mesquite ( 

Prosopis juliflora, Leguminosae). J Food Compos Anal 

2007; 20(2):119-24. 

67. Tripoli E, La Guardia M, Giammanco S, Di Majo D, 

Giammanco M. Citrus flavonoids: Molecular structure, 

biological activity and nutritional properties: A review. 

Food Chem 2007; 104(2):466-79. 

68. Ferreira JF, Luthria DL, Sasaki T, Heyerick A. 

Flavonoids from Artemisia annua L. as antioxidants and 

their potential synergism with artemisinin against malaria 

and cancer. Molecules 2010; 15(5):3135-70. 

69. Cook N, Samman S. Flavonoids-chemistry, metabolism, 

cardioprotective effects, and dietary sources. J Nutr 

Biochem 1996; 7(2):66-76. 

70. Cholbi MR, Paya M, Alcaraz MJ. Inhibitory effects of 

phenolic compounds on CCl4-induced microsomal lipid 

peroxidation. Experientia 1991; 47(2):195-9. 

71. Kaskonienė V, Ruockuvienė G, Kaskonas P, Akuneca I, 

Maruska A. Chemometric analysis of bee pollen based on 

volatile and phenolic compound compositions and 

antioxidant properties. Food Anal Meth 2015; 8(5):1150-63. 

72. Chantarudee A, Phuwapraisirisan P, Kimura K, Okuyama 

M, Mori H, Kimura A, et al. Chemical constituents and 

free radical scavenging activity of corn pollen collected 

from Apis mellifera hives compared to floral corn pollen 

at Nan, Thailand. BMC Compl Alternative Med 2012; 

12(1):45. 

73. Saric A, Balog T, Sobocanec S, Kusic B, Sverko V, 

Rusak G, et al. Antioxidant effects of flavonoid from 

Croatian Cystus incanus L. rich bee pollen. Food Chem 

Toxicol 2009; 47(3):547-54. 

74. Lee KH, Kim AJ, Choi EM. Antioxidant and anti-

inflammatory activity of pine pollen extract in vitro. 

Phytother Res 2009; 23(1):41-8. 

75. LeBlanc BW, Davis OK, Boue S, DeLucca A, Deeby T. 

Antioxidant activity of Sonoran desert bee pollen. Food 

Chem 2009; 115(4):1299-305. 

76. Mihajlovic L, Radosavljevic J, Burazer L, Smiljanic K, 

Velickovic TC. Composition of polyphenol and 

polyamide compounds in common ragweed (Ambrosia 

artemisiifolia L.) pollen and sub-pollen particles. 

Phytochemistry 2015; 109:125-32. 

77. Ulbricht C, Conquer J, Giese N, Khalsa KP, Sklar J, 

Weissner W, et al. An evidence-based systematic review 

of bee pollen by the natural standard research 

collaboration. J Diet Suppl 2009; 6(3):290-312. 

78. Roulston T, Cane JH. Pollen nutritional content and 

digestibility for animals. Plant Systemat Evol 2000; 

222(1-4):187-209. 

79. Makris M, Koulouris S, Koti I, Aggelides X, Sideri K, 

Chliva C, et al. Temporal relationship of allergic rhinitis 

with asthma and other co-morbidities in a Mediterranean 

country: a retrospective study in a tertiary reference 

allergy clinic. Allergol Immunopathol 2010;38(5):246-53. 

80. Cohen SH, Yunginger JW, Rosenberg N, Fink JN. Acute 

allergic reaction after composite pollen ingestion. J 

Allergy Clin Immunol 1979; 64(4):270-4. 

81. Geyman JP. Anaphylactic reaction after ingestion of bee 

pollen. J Am Board Fam Pract 1994; 7(3):250-2. 

82. Dai Y, Hou LF, Chan YP, Cheng L, But PP. Inhibition of 

immediate allergic reactions by ethanol extract from 

Plumbago zeylanica stems. Biol Pharm Bull 2004; 

27(3):429-32. 

83. Jannesar M, Majd A, Shoushtari MS, Oraei M. Effect of 

total flavonoid extract of Tanacetum parthenium 

L.(feverfew) pollen grains on immune system responses 

in Balb/C mice. Int J Biosci 2014; 5(12):72-78. 

84. Cutler SJ, Varela RM, Palma M, Macias FA, Cutler HG. 

Isolation, structural elucidation and synthesis of 

biologically active allelochemicals for potential use as 

pharmaceuticals. Allelopathy: New Concepts & 

Methodology. 2007:59. 

85. Prelipcean A. The dynamics of total polyphenols, 

flavonoids and antioxidant activity of bee pollen collected 

from Moldavia area, Romania. Cercetari Agronomice in 

Moldova. 2012; 45(1):81-92. 

 


