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ABSTRACT 
Based on the standpoint of natural treasure: Aloe vera and bee-
products, we presented the following information: (i) cardiovascular 
activity, (ii) usefulness to benign prostatic hyperplasia, chronic 

prostatitis, and menopausal syndromes, (iii) enhancement of muscle 
performance in athletes, (iv) others in vivo therapeutic effects, (v) 
side effects, and (vi) honey, (vii) response of chronic fatigue subjects 
to the ingestion of Aloe vera juice (AVJ) with or without bee-products 
(propolis and pollen), and case reports, (viii) future prospective, and 
(ix) summary. The efficacies of AVJ ingestion with bee-products 
supplement were demonstrated in questionnaire assessments: 
response of AVJ with bee products ingestion to chronic fatigue 
subjects. The results provided new possibilities for incorporation of 
bee-products with AVJ as quality of life-food stuffs. Futhermore, case 
reports of AVJ with bee-products to patients in metabolic syndrome 
and inflammation around the under-rectum in ulcerative colitis 
were demonstrated. Ingestion of Aloe vera juice with bee-products 
supplement could provide the noteworthy improvement. 
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INTRODUCTION
The studies on human body-friendly natural products have been 
researched because the abuse and side effect of chemicals[1]. 
Treatment with bees and their products has ancient origins. Recently, 
honey and bee-products have a heritage of use as medicine. Today, 
the virtues of bee-products are extolled by some, especially those 
interested in alternative and complementary medicines, who describe 
the use of honey, pollen, propolis, wax, royal jelly and venom for 
medicinal purposes[2]. 
    In the last two decades, many papers have been published on 
issues concerning bee-pollen. Bee-pollen has been used traditionally 
by humans for religious purpose and as supplementary food. Bee-
pollen is a concentrated, energy and vitamin rich food that is not 
only consumed as a dietary component, but is also used in alternative 
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medical treatments. Bee-pollen has potential importance as a 
supplementary and survival food, and for conditioning of athletes[3]. 
Some have related to nutritional and therapeutic claims supported by 
scientific based evidence and many have dealt with quality control 
and validation of bee-pollen products[4]. Bee-pollen is the result of 
the agglutination of flower pollens, made by worker honey bees, with 
nectar and salivary substances, and collected at the hive entrance[5]. 
For centuries the nutritional value of bee-pollen was surrounded by 
mystery. The old Egyptians describe it as “a life-giving dust”. Some 
of the “Fathers of Western Medicine” (Hippocrates, Pliny the Elder, 
and Pythagoras) trusted the healing qualities of bee-pollen; they often 
prescribed it to their patients[4]. Bee-pollen constitutes a natural source 
of antioxidants such as phenolic acids and flavonoids, which are 
responsible for its biological activity. Recent research has indicated 
the correlation between dietary polyphenols and cardioprotective, 
hepatoprotective, anti-inflammatory, antibacterial, anticancerogenic, 
immunestimulating, antianemic effects, as well as their beneficial 
influence on osseous tissue. The therapeutic effects of bee-pollen 
on health result from the presence of phenolic acids and flavonoids 
which possess anti-inflammatory properties, phytosterol and linolenic 
acid which play an anticancerogenic role, and polysaccharides which 
stimulate immunological activity[5]. Bee-pollen, a bee product of 
plant origin, varying in its chemical composition, which depends on 
the flora, presents in various climate zones[6]. Over 250 biologically 
active substances of botanic origin have been isolated from bee-
pollen, therefore, it constitutes a rich source of biologically active 
substances[7]. Polyphenols are components of flower bee-pollen that 
determine its antioxidative activity[8-10]. Their content amounts to 
3%-5% and may vary significantly depending on the origin of the 
pollen[11]. According to the structure of polyphenol compounds in bee-
pollen, they can be differentiated into flavonoids and phenolic acids[5]. 
Phenolic acids are bioactive components of pollen. Their content in 
bee-pollen amounts an average to 0.19%. They constitute a group of 
varied structures and properties. Among them, we can differentiate 
benzoic acids, phenylacetic acids and cinnamic acids. The derivatives 
of cinnamic and benzoic acids are of the greatest significance due to 
their effective antioxidant activity which is determined by the number 
of hydroxyl groups, the placement of functional groups, and any 
steric effects caused by them[5,12]. The most common phenolic acids 
are chlorogenic, gallic, ferulic, cinnamic[13,14] and caffeic acids[15], 
as well as hydroxycinnamic, ortho-coumaric and para-coumaric 
acids[9,13,14]. In phenolic compounds present in pollen, the following 
phenylpropanoids[8] and derivatives of benzoic acid were determined: 
3, 4-dihydroxybenzoic acid, 4-hydroxybenzoic and vanillic acids[15,16], 
and 4-hydroxybenzoic acid ethyl ester[15]. Flavonoids constitute the 
most significant group of compounds among polyphenols present in 
bee-pollen. During research on the chemical composition of pollen, 
various forms and types of flavonoids were identified. Seven groups 
of flavonoids are distinguished because of their chemical structure: 
flavones, flavonols, flavanones, flavanes, anthocyanidins, isoflavones, 
and chalcones. Flavonoids are present in pollen mainly in the form of 
glycosides, among which flavonol glycosides are present in greatest 
amounts[9,15,17,18]. The main flavonols of bee-pollen are quercetin 
and kaempherol, as well as their glycosides[9,13,15,19-21]. However, the 
presence of particular flavonoids in pollen loads differs depending 
on plant species from which pollen comes[17,22]. Considering its 
nutritional value, bee-pollen is primarily a source of nutritious 
protein[8,23,24]. Its protein content amounts an average to 23.9% of 
the product dry mass[14]. The protein can play an important role 
for covering the required daily intake. Only about 1/10 of the total 
protein comes from free amino acids. Pollen contains all essential 
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amino acids. However, protein content depends strongly on the 
botanical origin of honey, while the qualitative pattern of the amino 
acids is similar in the different types of pollen[25]. Pollen is also a 
rich source of carbohydrates and lipids. The carbohydrates content 
are mainly polysaccharides like starch and cell wall material[26]. The 
sugars: fructose, glucose and sucrose comprise about 90 % of all low 
molecular sugars[27]. There are considerable differences of the fat 
content and composition of pollen depending on the botanical origin. 
The differences of fat content are due to the different botanical origin 
of pollen. In one study, 3% of the total lipids are free fatty acids, 
about half of them are the unsaturated acids oleic, linoleic (omega-6) 
and linolenic (omega-3)[26]. The α-linoleic acid is omega-3 acid, has 
many beneficial effects in nutrition and health[28]. Bee-pollen contains 
also minerals and trace elements, the main mineral is potassium. 
The mineral levels in pollen were also found to vary considerably 
in the course of the year due to differences in the floral origin of the 
pollen. This was true for potassium, magnesium, calcium, manganese 
and iron, while the zinc and copper content of pollen appeared to be 
more constant[29]. The sodium content of pollen is relatively lower, 
values were found varying between 28 and 93 mg/100 g[30-33]. There 
is a significant nutritional and health contribution from vitamins 
present in pollen: provitamine A, ascorbic acid, tocopherol, thiamine, 
riboflavin, niacin, pyridoxine, pantothenic acid, folic acid, biotin[34]. 
Pollen contains significant amount of carotenoids, mainly β-carotene, 
which represents about 17% of the totals carotenoids[32]. Coenzym 
Q was detected in pollen from China in quantities from 0 to 193 mg/
kg[35].
    Propolis is a resinous substance that bees collect from the exudates 
of plants and forms a part of traditional medicine since ancient 
times[36]. Propolis has received attention as a multi-functional 
natural substance for the effects of physiological control such as 
anti-inflammatory, anti-microbial, antiviral, antioxidant and anti-
cancer effects[37-41]. Moreover, it has been reported that propolis 
may help to prevent obesity and hyperglycemia. Propolis contains 
physiological control components such as polyphenols (flavonoids 
and phenolic acid conjugate), terpenes and octacosanol. Chemical 
analysis has pointed to the presence of at least 300 compounds in its 
composition[42]. It is mainly composed of resin (50%), wax (30%), 
essential oils (10%), pollen (5%), and other organic compounds 
(5%)[43]. Such as phenolic compounds and esters, flavonoids in all 
their forms (flavonols, flavones, flavonones, dihydroflavonols, and 
chalcones), terpenes, β-sitosterols, aromatic aldehydes and alcohols, 
sesquiterpenes, and stilbene terpenes are identified[44,45]. Caffeic 
acid phenethyl ester is a biologically active ingredient of propolis 
with several interesting biological properties, including apoptosis, 
metastasis, and radiation sensitivity of cancer cells[46-48]. 
    Honey is a remarkable, complex natural liquid reported to contain 
at least 181 substances[49]. The supersaturated solution consists 
of fructose (38%) and glucose (31%) as the major constituents, 
whereas the rest of the solution’s composition is constituted by 
minor constituents such as phenolic acids, flavonoids, ascorbic 
acid, certain antioxidant enzymes such as glucose oxidase and 
catalase, carotenoid-like substances, organic acids, and Maillard 
reaction products[50]. The minor constituents are reported to be 
mainly responsible for the antioxidant properties of honey[51]. It 
is used for millennia as both food and medicine, honey has been 
associated with improved antioxidant capacity, modulation of the 
immune system, antimicrobial activities, influence on lipid values 
(through antihypercholesterolemic effects) and regulation of 
glycemic responses, among other benefits[52]. Honey itself is a unique 
compound because of its highly variable composition, which depends 
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on its floral source, although other factors such as environment, 
season, and processing may also have significant effects on the 
composition of honey[53]. Oral administration of Aloe vera and honey 
improves the host body composition and modulates proteolysis 
through reduction of tumor progression and oxidative stress in rats[54]. 
    The potential biological activities of Aloe vera have been 
demonstrated. Aloe vera inner leaf latex and rind contain many 
complex organic compounds such as chromones, flavonoids and 
anthraquinones. Some of these molecules have significant anti-
inflammatory activity. Unique aloe pectin, lectin and protein having 
important properties, have been isolated from the mesophyll cell 
wall gel. Aloe vera leaf gel and its major storage acemannan, had 
immuno-stimulatory and anti-viral properties. In addition, protein 
and/or lectin from Aloe vera gel, were fully expected as putative 
prophylactic and biological response modifiers in the treatment 
of a broad range of inflammatory diseases such as rheumatoid 
arthritis[55]. In one study, Aloe vera high molecular fractions, such 
as polysaccharide (acemannan) and glycoprotein (verectin), showed 
immunomodulatory and anti-inflammatory activities as biogenic 
stimulant[56]. The therapeutic efficacy of Aloe vera high molecular 
fractions for treatment of hepatic fibrotic, type 2 diabetic, bed sores 
and lichen planus patients, and the possible beneficial uses by long-
term treatment has been reported[57,58]. Aloe vera supplementation 
may provide the efficacy of hypoglycemic activity as well as 
lowering lipid oxidation, and the possible putative prophylaxes to 
optimize cognitive decline in older adults with pre-diabetes symptom. 
Anti-oxidative phytochemicals and acemannan in Aloe vera has been 
also contributed to the improvement of health by preventing of age-
related diseases and slowing aging processes through their synergistic 
systems[59]. Recent technology to study the gut microbiota has 
defined new milestones for understanding the microbial ecology of 
the gastrointestinal ecosystem and assessing how the microbial world 
within us impacts our everyday life. A noble immune-enhancing 
polysaccharides and the importance of gut microbiota inducing gut 
immunity were investigated on the basis of applying Aloe vera as a 
dietary supplement[60-62]. 

Table 1 Response of chronic fatigue subjects to Aloe vera juice.

Aloe vera juice Positive efficacy ratio 
in single respondent

Fatigue and languid syndrome      119 (23.5%)

Constipation 108 (21.3%)

Skin irritation 88 (17.4%)

A stiff shoulder and muscle pains 77 (15.2%)

A poor blood circulation 70 (13.8%)

Headache 48 (9.4%)

Table 2 Response of chronic fatigue subjects to the ingestion of Aloe vera 
juice with bee-products (propolis and pollen).

Aloe vera juice with 
bee-products         

Positive efficacy ratio 
in plural respondents

propolis pollen propolis and 
pollen

Fatigue and languid syndrome      1078 (42.7%) 1128 (43%) 1050 (39.2%)

Constipation 930 (36.8%) 967 (36.9%) 980 (36.6%)

Skin irritation 785 (31.1%) 825 (31.5%) 827 (30.9%)

A stiff shoulder and muscle pains 767 (30.4%) 791 (30.2%) 803 (30%)

A poor blood circulation 663 (26.3%) 682 (26%) 694 (25.9%)

Headache 517 (20.5%) 531 (20.2%) 543 (20.3%)

Table 3 Case reports: Daily ingestion of Aloe vera juice (AVJ) and Bee products.
Case 1 Ingestion HbA1c BMI Blood glucose

Male, 68 year, Obesity
AVJ + Bee products, 
600 mL/day + 30 g/day, 
In multi-dose. 

Apr. 2003: 12.3; 
Aug. 2003: 5.2; 
Sep. 2004: 5.0.

Apr. 2003, 29.0; 
Aug. 2003, 20.0; 
Sep. 2004, 20.0.

Female, 60 year, Obesity

HbA1c Neutral Fat: LDL-c: HDL-c Blood glucose
AVJ + Bee products, 
600 mL/day + 20 g/day, 
In multi-dose.

Nov. 2015: 11.0; 
Apr. 2016: 7.8; 
Aug. 2016: 6.6.

Nov. 2015: 90: 140: 61;  
Apr. 2016: 85: 119: 40.

Nov. 2015: 310.0;
Apr. 2016: 127.0;
Aug. 2016: 110.0.

Case 2
Female, 36 year, 
Ulcerative, Colitis (UC)

Colonoscopy: Dec. 7, 2016--- Feb. 25, 2017

AVJ + Bee products, 
600 mL/day + 20 g/day, 
In multi-dose.

Before, UC diagnosis After, Remission

Case 1: Daily combined ingestion of aloe vera juice (AVJ) 600 mL and Bee products 20-30 g (bee-pollen and propolis) in multi-dose provided a potent 
improvement of metabolic syndrome, decreasing HbA1c value, BMI and blood glucose content. Case 2: Inflammation was detected with colonoscopy 
around under-rectum. Dairy combined digestion, 600ml AVJ and Bee products 20g in multi-dose clearly remitted inflammation around the under-rectum 
as shown on photography after three months. These case reports suggested that daily intake of AVJ and bee products supplement effectively prevents 
obesity and ulcerative colitis without any side effect.

    Considering the wide interest generated since ancient times by the 
medicinal and nutritional properties associated with bee products 
and Aloe vera, the objective of this review article is to summarize 
the main benefits attributed to the intake of natural bee products with 
or without Aloe vera, with a special focus on the effects exerted on 
cardiovascular activity, usefulness to benign prostatic hyperplasia and 
chronic prostatitis, enhancement of muscle performance in athletes, 
other in vivo therapeutic studies of bee-products (bee-pollen and bee-
propolis), and side effects. A survey of a large number of adults on 
investigation of Aloe vera juice (AVJ) ingestion alone or with bee-
products was comparatively conducted by filling out a questionnaire, 
and the results of questionnaire totaling in a large number of 
volunteers were summarized in Table 1, 2, and 3. Figure 1 shows 
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“Response of AVJ with or without bee-products to the subjects with 
health troubles”.

CARDIOVASCULAR ACTIVITY
There is an increase in global demand for safe and effective natural 
products that confer free radical scavenging activities and that offer 
protection against oxidative stress induced cardiovascular diseases. 
Cardioprotective effects of Tualang honey for amelioration of 
cholesterol and cardiac enzymes levels were studied[63]. 
    Tualang honey had the highest content of phenolics and 
flavonoids, as well as the best free radical scavenging properties[64,65]. 
The cardioprotective effects of Malaysian Tualang honey against 
isoproterenol-induced myocardial infarction in rats were studied 
by investigating changes in the levels of cardiac marker enzymes, 
cardiac troponin I, triglycerides, total cholesterol, lipid peroxidation 
products, and antioxidant defense system. Pretreatment of ischemic 

rats with Tualang honey conferred significant protective effects on 
the biochemical parameters. The results of this study demonstrated 
that Tualang honey provide cardioprotective effects on isoproterenol-
induced oxidative stress by enhancing endogenous antioxidant 
enzyme activity through inhibition of lipid peroxidation[63].
    Changes in the cardiovascular parameters of Wistar-Kyoto rats and 
spontaneously hypertensive rats were examined following a 4-week 
diet of Brazilian propolis. This resulted in significant reductions 
in systolic blood pressure in hypertensive rats. Experiments 
using aorta isolated from animals fed a diet of propolis revealed 
increased acetylcholine induced relaxation in hypertensive rats. 
The results suggested that propolis produces an antihypertensive 
effect that may be mediated by potentiation of acetylcholine-
induced vasodilatation[66,67]. The effects of a subtype of Brazilian 
propolis, the Red propolis, in adult male Wistar rat models were 
studied. The rats were divided into untreated and red propolis-
treated groups, after 30 days of surgery; when rats already exhibited 

Figure 1 Response of Aloe vera juice with Bee-products (pollen/propolis).
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marked hypertension and proteinuria, animals were observed for 
90 days from the surgery day. Red propolis-treated groups showed 
significant reduction of hypertension and oxidative stress[68]. Mishima 
et al, demonstrated a significant reduction in blood pressure of 
spontaneously hypertensive rats when treated with propolis extracts 
rich in caffeoylquinic acids[69]. In another study using isolated rat 
aorta, Cicala et al, demonstrated that the addition of caffeic acid, a 
major component of propolis found in Asia and Europe, inhibited the 
vasoconstrictor response to phenylephrine and potassium chloride[70]. 
Propolis flavonoids derivatives as dihydrokaempferide, betuletol 
and especially isosakuranetin, also demonstrated antihypertensive 
effect in spontaneously hypertensive rats[66,71]. Chemical composition 
of alcoholic red propolis extract employed in this study was: 20% 
of red propolis; 27% distilled water and 53% ethanol. The main 
constituents of red propolis extract were isoflavonoids; medicarpin 
and 3-hydroxy-8, 9 dimethoxypterocarpan which represented 
more than 60% of its composition[67]. Previous observations also 
suggested the involvement of oxidative stress in the pathogenesis of 
hypertension[72-75]. One of the proposed mechanisms is the interaction 
between oxidative stress and the renin angiotensin aldosterone 
system, as the mesangial cells stimulated with angiotensin II could 
produce superoxide anions[74]. Red propolis-treated groups in this 
study, showed significant reduction of oxidative stress[68]. 
    Furthermore, treatment of patients with arterial hypertension was 
studied by Liferov et al, using bee pollen. The treatment involved 57 
patients (men and women) for 45 days by intake of 15 g of bee bread 
twice daily. Total cholesterol decreased by 24%, LDL by 36%, and 
HDL increased by a factor of 2.1[76]. Koslic and Takac have studied 
the effect of intake 2.5 g pollen two times on five arteriosclerosis 
patients with increased triglyceride content. Measurement of 
triglyceride content, lipoproteins and cholesterol in blood after two 
weeks showed that triglyceride content fell to half the initial values, 
while changes in the levels of lipoproteins and cholesterol were not 
significant[77]. Georgieva and Wassilev studied the effect of bee-
pollen on 60 elderly patients with arteriosclerosis and 40 with brain 
arteriosclerosis. The patients were given one tablespoon pollen 
before meals, twice a day for one month. A small fall of cholesterol 
and lipoproteins in arteriosclerosis patients and improvement of non 
dynamic neurasthenia disorders of brain arteriosclerosis patients were 
observed[78]. Treatment of adult patients with dyslipidemia using bee-
pollen has been reported. Intake of 40 g daily pollen or bee bread 
for 12 weeks resulted in cholesterol decrease by 11.4 and 20.5% 
respectively; the same quantity of bee bread decreased triglycerides 
by 12.5% and HDL by 14.3%. Furthermore, another study designed 
for treatments of adult patients with dyslipidemia used 4.5 g pollen 
for 30 days, resulted in a decrease of cholesterol and β-lipoprotein, 
there was a decrease in these parameters in smoking women by 30.8 
and 12.8%, respectively[79].
    Polanski M. et al, have evaluated the biochemical and 
morphological effects of hydrophilic pollen extract (HPE) in 
adrenaline-induced myocardial damage. The study was carried 
out using 40 Wistar rats. The first group was intoxicated with 
adrenaline at a dose of 100 mg/kg i. p. The second group was given 
simultaneously HPE and adrenaline. The third group consisted 
of control animals. Biochemical analysis and histological were 
performed after 24 hours of the experiment. The activity of 
SGOT, CPK and AP was determined. Cellular infiltration of the 
endocardium, microfocal myocyte damage, wavy myofibers, 
cellularity of the stroma and perivascular infiltrates were evaluated. 
The results of this study revealed that the levels of SGOT and CPK 
were significantly higher in the first group than in other tested groups. 

Histological examination also revealed marked differences among 
these groups, confirming cardioprotection by HPE[80].
    Another study reported that fifty-five postmenopausal women 
were treated with the food supplement Melbrosia [a combination of 
flower pollen, perga (fermented flower pollen), and royal jelly] for 3 
months. The blood levels of high-density lipoproteins (HDL), low-
density lipoproteins (LDL), triglycerides (TG), total cholesterol (TC), 
vascular cell adhesion molecule-1 (VCAM-1), and C-reactive protein 
(CRP) levels were determined. The results showed that treatment 
with Melbrosia significantly reduced TC and LDL and significantly 
elevated HDL and TG. There were nonsignificant changes of serum 
VCAM-1 and CRP levels in patients treated with Melbrosia[81].

USEFULNESS TO BENIGN PROSTATIC 
HYPERPLASIA, CHRONIC PROSTATITIS AND 
MENOPAUSAL SYNDROMES
Benign prostatic hyperplasia (BPH) is a major problem for the 
patient, the urologist, and health care systems. Medical treatment of 
BPH is presently dominated by α-adrenoceptor blockers but plant 
extracts are used extensively in a number of countries. Although 
plant extracts may not effectively alter the natural history of 
clinical BPH, their use is valuable in patients with mild symptoms 
in a number of patients. Plant extracts are inexpensive and have 
virtually no side effects[82,83]. Among plant extracts Cernilton, the 
Gramineae flower pollen extract, is an interesting product. Results of 
clinical studies using patients with BPH treated with Cernilton have 
demonstrated a marked reduction in residual urine, prostate volume, 
and improvement in the rate of urinary flow[84]. The anticongestive 
effect of Cernilton leads to a marked reduction in prostate volume[85]. 
The anticongestive action of Cernilton is based on the inhibition 
of prostaglandin and leukotriene biosynthesis. The inhibition of 
the arachidonic acid cascade by Cernilton prevents intraprostatic 
tissue oedema and fibrosis and leads to a significant reduction in 
clinical symptoms[84,86]. Cernilton is well tolerated and proved to 
be effective, and safe[87]. Whilst prostatectomy remains the “gold 
standard” for the treatment of outflow tract obstruction due to benign 
prostatic hyperplasia, medical treatment appears to be an attractive 
alternative[88]. There is unequivocal evidence for the role of androgens 
in the development of benign prostatic hyperplasia[89,90]. Transurethral 
resection or open prostatectomy undoubtedly remains the most 
effective treatment for BPH but is not without complications, whilst 
symptomatic improvement and patient satisfaction after the operation 
appears to be less in those who are only mildly or moderately 
symptomatic than in those with severe symptoms[91]. Thus, there may 
be a place for phytochemicals that are of proven benefit and free 
of side effects for the treatment of patients with mild or moderate 
symptoms who are awaiting operation or are unfit for surgery[88]. A 
double-blind, placebo-controlled study was carried out for treatment 
of outflow tract obstruction due to benign prostatic hyperplasia with 
the pollen extract[88]. The results of the study revealed that there was 
a statistically significant subjective improvement with pollen extract 
(69% of the patients) compared with placebo (30%). There was also 
a significant decrease in residual urine and in the antero-posterior 
diameter of the prostate on ultrasound. The differences in respect of 
urine flow rate and voided volume were not statistically significant. 
It is concluded that pollen extract has a beneficial effect in benign 
prostatic hyperplasia and may have a place in the treatment of 
patients with mild or moderate symptoms of outflow obstruction[88]. 
A further in vivo study was conducted to review the evidence for the 
clinical effects and safety of the rye-grass pollen extract (Cernilton) 
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in men with symptomatic BPH. Cernilton, prepared from the rye-
grass pollen Secale cereale, is one of several phytotherapeutic 
agents available for the treatment of BPH. It is used by millions of 
men worldwide and is a registered pharmaceutical product in many 
countries[92]. Several in vitro studies undertaken to investigate the 
mechanism of action suggest that Cernilton has antiandrogenic 
effects[93], may relax urethral smooth muscle tone and increase 
bladder muscle contraction[94], or may act on the α-adrenergic 
receptors and relax the internal and external sphincter muscles[95]. 
Complete assessment of the efficacy and safety of Cernilton in the 
treatment of mild to moderate BPH was reported and the available 
evidence suggests that Cernilton is well tolerated and modestly 
improves subjective urological symptoms[92]. Evidence-based 
treatment of chronic prostatitis and chronic pelvic pain syndrome has 
been difficult because of the heterogeneous patient population in this 
syndrome[96]. Although antibiotic treatment is the standard treatment 
for chronic bacterial prostatitis[97], a variety of other treatment 
options are reported, such as phytotherapeutics[98]. A multicentre, 
randomized, prospective, double-blind, placebo-controlled phase 3 
study was conducted using phytotherapeutics such as pollen extract 
for treatment of patients with inflammatory chronic prostatitis and 
chronic pelvic pain syndrome (CP/CPPS), to assess the safety and 
efficacy of a standardized pollen extract in men with CP/CPPS[96]. 
The results of the study showed that treatment of men diagnosed with 
inflammatory CP/CPPS with pollen extract for 12 weeks resulted in 
a significantly higher symptom improvement compared to placebo 
and was well tolerated. This symptom improvement was mainly the 
result of a significant response in the pain symptomatology, which 
consequently led to a significant improvement in the total NIH-CPSI 
score and the QOL subdomain[96]. NIH-CPSI score is commonly used 
13-item questionnaire for the assessment of symptom severity in men 
with CP/CPPS[99]. The anti-inflammatory potential associated with 
cyclo-oxygenase and lipoxygenase inhibition by pollen extract may 
explain the beneficial for patients with inflammatory CP/CPPS[100]. 
    Chronic nonbacterial prostatitis/chronic pelvic pain syndrome 
(CNBP/CPPS) is a common health problem among men[101,102]. 
The treatment of CNBP/CPPS can be a frustrating challenge to the 
physician and patient[103,104]. The efficacy and safety of the pollen 
extract preparation in the treatment of patients with CNBP/CPPS 
has been reported. In a double-blind study, 60 patients between 20 
and 55 years old with CNBP/CPPS were randomized to receive 
pollen extract preparation or placebo for 6 months. The patients 
were evaluated at the start of the treatment and after 6 months of 
treatment with the help of a symptom questionnaire covering the 
symptoms in seven pain locations, five voiding symptoms, three 
storage symptoms, and four sex-related symptoms. The result 
showed that after treatment for 6 months, patients taking pollen 
extract were cured or improved than patients taking placebo. The 
treatment with pollen extract resulted in symptomatic relief of 
CNBP/CPPS in men[105]. Experimental data in nonbacterial prostatitis 
in rats showed that pollen extract fat-soluble fraction protects 
mainly acinar epithelial cells and inhibits stromal proliferation[106]. 
In a further study, a dose-dependent anti-inflammatory action in 
nonbacterial prostatitis in rats was noted, leading to decreased levels 
of interleukin-1α, interleukin-6, and tumor necrosis factor α, which 
decreases glandular inflammation and might be responsible for 
the decrease in proliferation and increase of apoptosis seen in the 
prostate[107]. Furthermore, the effect of pollen extract, in a dose of 
1 tablet three times daily for 6 months for the treatment of chronic 
prostatitis syndrome and prostato-dynia was reported in 90 patients. 
The factors documented before and after treatment were digital 

rectal examination of the prostate, uroflowmetry, bacterial studies, 
leucocyte counts in urine and measurement of complement C3/
coeruloplasmin in the seminal fluid, 36% of the patients were cured 
of their symptoms and signs and 42% improved significantly with 
an increase in flow rate, a reduction in leukocyturia in post-prostate 
massage urine and a decrease in complement C3/coeruloplasmin in 
the ejaculate. Pollen extract was well tolerated by 97% of patients. 
Patients with complicating factors due to incidental lower urinary 
tract pathology (e.g. bladder neck sclerosis, urethral stricture or 
extensive prostatic calcification) failed to respond and a high 
percentage of these developed bacteriuria[98]. In addition, pollen 
extract in association with vitamins provides early pain relief in 
patients affected by chronic prostatitis/chronic pelvic pain syndrome. 
A randomized controlled phase III study was designed to assess the 
safety and efficacy of pollen extract in association with vitamins 
in males with CP/CPPS. The treatment significantly improved 
total symptoms, pain and quality of life compared with ibuprofen 
in patients with CP/CPPS, without severe side-effects[108]. This 
improvement is possibly due to the association between the pollen 
extract and vitamins B6 and B12 that improve the antioxidant activity 
of pollen extract with the protective effect on nerves. B vitamins 
including thiamine (B1), pyridoxine (B6) and cyanocobalamin 
(B12) are capable of anti-nociception in experimental animals with 
acute and chronic pain evoked by electrical, chemical and thermal 
stimulation[109,110]. Several reports have demonstrated that vitamins 
B6 and B12 are able to protect neurons from certain injuries[111,112]. 
The early improvement of pain relief is due to the protective effect 
on nerves, and the following improvement in quality of life could be 
attributed to the antioxidant activity of pollen extract[109,113].
    The polyphenolic content, flavonoid content, and free flavonoid 
aglycon compounds were determined using gradient reversed 
phase HPLC. The most predominant compounds were flavonoid 
glycosides, mainly flavonols. Eighty-two percent of the samples 
were primarily rutin, quercetin, myricetin, and trans-cinnamic acid 
as free aglycon. Total phenols were present, at levels of > 0.85 g/100 
g in the form of non-tannins, and flavonoids of > 0.35 g/100 g, using 
spectrophotometric procedures. Rutin is the best identifier of free 
flavonoid aglycon compounds. A minimum quantity of 200 mg/
kg of rutin is suggested to guarantee the nutritional and biological 
properties required[114]. Honeybee-collected pollen lumps have 
attracted interest as a functional food with health benefits. Some 
studies were carried out to evaluate the effectiveness and safety of 
honeybee-collected pollen lump extract (HPLE) supplemented food 
in Japanese patients with outflow obstruction symptoms due to BPH. 
A double-blind, placebo-controlled clinical trial was performed to 
investigate the efficacy and safety of honeybee-collected pollen 
lump extract (HPLE)-supplemented food in 47 patients with benign 
prostatic hyperplasia (BPH). Outcome measures were the change 
during 12-week intervention period in subjective symptom scores and 
2 urodynamic parameters, maximum flow rate (Qmax) and residual 
urine volume. The results of the study showed substantial subjective 
and objective improvement with a positive response. There were No 
HPLE-related health hazards or laboratory abnormalities of clinical 
significance were encountered[115].
    The effect of different doses of cernilton on preventing the clinical 
progression of benign prostatic hyperplasia was studied. The results 
indicated that long-term administration of cernilton at the dose of 750 
mg may achieve faster and more obvious efficacy than at 375 mg in 
improving symptomatic BPH and preventing the clinical progression 
of BPH, with no adverse events[116].
    The therapeutic efficacy of Cernilton in benign prostatic 
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hyperplasia patients with histological prostatitis after transurethral 
resection of the prostate was also evaluated. The results of the study 
concluded that in BPH patients with histological prostatitis after 
transurethral resection of the prostate, Cernilton can improve the 
lower urinary tract symptoms and sexual dysfunction depending on 
the grade of prostatitis[117].

Bee-pollen and quality of life in menopausal women
Hot flushes, night sweats, pain during sexual intercourse, hair loss, 
forgetfulness, depression and sleeping disturbances are common 
problems among menopausal women and breast cancer patients 
undergoing antihormonal treatment. Hormone replacement therapy 
has been claimed to increase the risk of breast cancer has made it 
relevant to search for new non-hormonal treatments of menopausal 
symptoms[118]. The effect of bee-pollen on alleviation of menopausal 
symptoms in patients receiving tamoxifen and aromatase inhibitors/
inactivators was studied. The study compared a pollen-honey mixture 
with pure honey (placebo) in a prospective, randomized crossover 
trial in breast cancer patients receiving antihormonal treatment. The 
menopausal complaints were assessed using the Menopause Rating 
Scale (MRS). A total of 46 patients were recruited; 68.3% (28/41) of 
the patients reported an improvement in their symptoms while taking 
honey, compared with 70.9% (22/31) who reported an improvement 
with pollen. The results were confirmed by significant improvements 
in the postmenopausal complaints in the two groups in a pre-post 
analysis in the MRS and its 3 subscales. The study provided evidence 
that honey and bee-pollen may improve the menopausal symptoms 
of breast cancer patients on antihormonal treatment. Of note, honey, 
which was intended to be used as a placebo, produced similar effects 
as pollen and they both exceeded the extent of a placebo effect[119].
    It has been reported that an herbal remedy made from pollen 
extracts, reduces hot flushes and improves quality of life in 
menopausal women. The pollen extract significantly reduces hot 
flushes and certain other menopausal symptoms when compared 
to placebo in a randomized, double-blind, placebo-controlled, 
parallel trial of 64 menopausal women[118]. Furthermore, the effect 
of consumption of bee-pollen on rat ovarian functions was studied. 
The study aimed to examine the possible effects of bee-pollen added 
to the feed mixture on rat ovarian functions (secretion activity and 
apoptosis). The results contributed to new insights regarding the 
effect of bee-pollen on both secretion activity (release of growth 
factor IGF-I and steroid hormones progesterone and estradiol) 
and apoptosis (anti- and pro-apoptotic markers Bcl-2, Bax and 
caspase-3). Bee-pollen was shown to be a potent regulator of rat 
ovarian functions[120].

ENHANCEMENT OF MUSCLE PERFORMANCE 
IN ATHLETES
Bee-pollen is recommended to enhance athletic performance, reduce 
the side effects of chemotherapy and improve allergies and asthma. 
    Laboratory of Government Chemist (LGC) is one of the world 
leading independent surveillance laboratories providing universal 
and internationally trusted expertise in all aspects of doping control 
for sports. Several sport products; Aloe vera gel, bee pollen, etc., 
(Forever living products) had been tested and certified by LGC. 
LGC has about 50 years’ experience in the science of sports doping 
control (equine, canine, human) and experience of testing within 
the framework of the world anti-doping agency, and maintains 
accreditation for testing sports supplements to control contamination 
with banned substances. This helps athletes to manage the risk of 

an inadvertent positive drug test, by choosing supplements that are 
prepared to the highest quality control standards.
    Effects of pollen extract on adolescent swimmers were studied. The 
study evaluated a variety of physiological parameters using a group 
(n = 20) of adolescent swimmers. During follow up of the study, 
maximum oxygen uptake increased in both the treatment group and 
the placebo group, and there were no observable differences between 
the responses of both groups. Vital capacity showed a significant 
increase in the treatment group, but not in the placebo group[121]. 
    Bee-pollen is considered, since memorable times, a good source 
of nourishing substances and energy. Some of the study conducted 
on bee pollens revealed that they exhibited antimicrobial, antioxidant 
and anti-inflammatory activities. The results obtained from these 
studies demonstrated that bee-pollen possesses good antioxidant 
activity. There was a correlation between polyphenols, flavonoids and 
antioxidant activity suggesting that it could be useful in prevention of 
diseases in which free radicals are implicated[122-124].
    Jérôme Salles et al, have been studied the effect of bee-pollen on 
the improvement of muscle protein and energy metabolism in vivo 
using rats model. In this study, rats fed with fresh bee pollen-enriched 
diets showed a significant increase in muscle mass compared to 
restricted rats. The malnutritionperiod reduced the muscle protein 
synthesis rate and mTOR/p70S6kinase/4eBP1 activation, and 
only the 10%-pollen diet was able to restore these parameters. 
Mitochondrial activity was depressed with food restriction and was 
only improved by refeeding with the fresh bee pollen-containing 
diets[125]. In this study, reduction in muscle protein synthesis was 
observed in malnourished rats together with a decreased ability to 
activate the protein translation rate, i.e., decreased activation of the 
mTOR/p70S6k/4EBP1 signaling pathway. It has been proposed that 
muscle protein synthesis may be impaired by high concentrations of 
cytokines during malnutrition[126]. The reduction in muscle protein 
synthesis during malnutrition may be explained by an exaggerated 
inflammatory response. The activity of key mitochondrial enzymes 
was blunted in malnourished rats, which indicates that the deprivation 
of energy intake initiated in late-middle-age altered primary 
mitochondrial function that, in turn, depressed protein turnover in the 
skeletal muscle. As muscle protein turnover depends on cell energy 
status, it is tempting to establish a direct link between decreased 
mitochondrial function, i.e., ATP availability in muscle cells, and 
a reduced protein synthesis rate. The reduced energy intake may 
have slowed electron flow through the electron transport chain[127]. 
Previous studies have revealed that the therapeutic approaches based 
on nutrient supplementation, e.g., amino acids, are able to improve 
muscle protein metabolism[128]. Therefore, using bee-pollen, which 
contains high concentrations, not just of amino acids but also other 
key nutrients, could improve muscle protein metabolism. Fresh bee-
pollen contains substantial nutrients that are the factors of anabolic 
properties. For instance, bee-pollens are rich in essential amino 
acids, especially leucine, which can impart anabolic properties[129]. 
It was reported that leucine supplementation was able to stimulate 
muscle protein synthesis in a food-deprived rat model[130]. This 
effect was mediated by the mTOR signaling pathway. Therefore, the 
positive action of the 10% fresh bee-pollen-supplemented diet on 
muscle protein synthesis and mTOR/p70S6k/4EBP1 activation is 
likely one of the mechanisms of muscle restoral in old malnourished 
rats. In addition, fresh bee-pollen contains substantial amounts of 
vitamins, phenolics and phytochemicals and significant quantities 
of other antioxidant agents[131]. Marzani et al, assessed the effect of 
antioxidant supplementation on leucine-regulated protein metabolism 
in muscles of young and old rats and found that the ability of leucine 
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to stimulate muscle protein synthesis was significantly decreased 
in old rats compared with their young counterparts[132]. Fresh bee-
pollen may have a beneficial effect on muscle protein metabolism 
via a synergistic effect of various nutrients, such as leucine and 
antioxidants. In addition, some pollen compounds, such as flavone, 
enhanced the gene and protein expression of Akt, a key intermediate 
of the insulin signaling pathway, and increased the phosphorylation 
state, i.e., activation, of insulin receptor-β and Akt in cultured muscle 
cells[133]. Insulin is able to increase muscle protein synthesis[134]. 
Furthermore, the signaling pathway leading to the stimulation of 
protein synthesis in muscle cells is shared by leucine and insulin and 
can be stimulated by both of these mediators[125].
    It has been also reported that fresh pollen refeeding diet triggered 
an increase in citrate synthase (CS) activity in the plantaris muscle 
of food-restricted rats. CS is a key enzyme of the Krebs cycle, and 
beside its functional importance for mitochondria, CS activity also 
is an index of mitochondrial density[135,136]. Thus, refeeding with 
fresh pollen-containing diets appeared to increase mitochondrial 
biogenesis. Accordingly, complex II and IV activities of the electron 
transport chain were improved, at least when using the 10% fresh 
pollen diet. Interestingly, it was proposed that as complex IV activity 
shows all of the main regulatory mechanisms found in key metabolic 
enzymes and it is likely represents the rate-limiting step in energy 
production[137]. Previous study concluded that fresh bee pollen-
supplemented diet-induced improvement in functional mitochondria 
may be the result of attenuated mitochondrial oxidant emission, 
increased oxidant scavenging and decreased cellular oxidative 
damage, all of which could be expected to contribute to maintaining 
the functional integrity of the mitochondrial machinery[138]. In 
conclusion, bee-pollen decreases oxidative damage to tissues[139] and 
possesses good anabolic and metabolic activity[125].

OTHER IN VIVO THERAPEUTIC STUDIES OF 
BEE-PRODUCTS 
Propolis is a resinous substance produced by honey bees, and this 
substance has been used in folk medicine since ancient times, due to 
its many biological properties to possess, such as antitumor, 
a n t i o x i d a n t ,  a n t i m i c r o b i a l ,  a n t i - i n f l a m m a t o r y,  a n d 
immunomodulatory effects[140]. Ishikawa Y. group[141] investigated the 
effect of bee-collected pollen (BP) on mast cell activation elicited by 
the Fc immunoglobulin E (IgE) receptor (Fc epsilon RI)-mediated 
pathways. The in vivo effect of orally administrated BP on cutaneous 
mast cell activation was examined by passive cutaneous anaphylaxis 
reaction. In vitro mast cell degradation and IgE binding to mast cells 
and the status of protein tyrosine phosphorylation were examined 
using bone marrow-derived mast cells. The results revealed that the 
anti-allergic action of BP was exerted by inhibiting the Fc epsilon RI-
mediated activation of mast cells, which plays important roles, not 
only in the early phase, but also in the late phase of allergic reactions. 
Artepillin C is the major compound in the Brazillian green propolis 
from Baccharis dracunculifolia. Paulino N. group[142] investigated the 
anti-inflammatory effects, absorption, and bio-availability of 
artepillin C in mice. In HEK 293 cells artepillin C was reduced NF-
κB activity with a mean IC50 of 26 μg/mL, suggesting anti-
inflammatory activity, particularly during acute inflammation. 
Artepillin C was absorbed after an oral dose (10 mg/kg) with 
maximal peaks found at 1h (22 μg/mL). Artepillin C showed anti-
inflammatory effects mediated, at least in part, by prostaglandin E2 
and nitric oxide inhibition through NF-κB modulation, and exhibited 
bio-availability by oral administration. Defects in insulin-stimulated 

glucose uptake in skeletal muscle result from the dysfunction of 
insulin signaling including the phosphatidyliositol-3 kinase pathway 
and a novel β-arrestin-2-mediated signaling, which leads to insulin 
resistance (IR). Pollen typhae, a Chinese herb, has been used for long 
time in traditional Chinese medicine, and has the potential to inhibit 
the development of IR. The effects of pollen typhae total flavone 
(PTF) on glucose uptake were investigated to explore the underlying 
mechanisms in C2C12 myotubes. PTF improved insulin-stimulated 
glucose uptake in dose- and time-dependent manner in C2C12 
myotubes, and prevented palmitate-induced IR. PTF improves 
insulin-induced glucose uptake via the β-arrestin-2-mediated 
signaling in C2C12 myotubes[143]. The effect of bee-pollen Cistus 
ladaniferus extract on ovariectomy (OVX)-induced bone loss in vivo 
was investigated. The water-solubilized extracts were obtained from 
the bee-pollen of C. ladaniferus. Cistus extract (5.0 or10.0mg/100g 
body weight) was orally administered once daily for 30 days to OVX 
rats. OVX induced a significant decrease in calcium content in the 
femoral-diaphyseal and -metaphyseal tissues. This decrease was 
significantly prevented after the administration of Cistus extract (5.0 
or 10.0 mg/100g body weight). The study demonstrates that Cistus 
extract has a preventive effect on OVX-induced bone loss in vivo[144]. 
Furthermore, the calcium content in the femoral-diaphyseal or 
-metaphyseal tissues was significantly increased in the presence of 
water-solubilized extract (100 μg/mL) of Cistus ladanifeus, 
Fagopyrum esculentum, Camellia sinensis and Brassica napus. 
Alkaline phosphatase activity and DNA content in femoral-
diaphyseal or -metaphysealtissues in vitro were significantly 
increased in the presence of water-solubilized extract obtained from 
the bee-pollen. The study demonstrates that the extract of bee-pollen 
has been an anabolic effect on bone components in rats in vitro and in 
vivo[145]. Changes in the cardiovascular parameters of Wistar-Kyoto 
rats (WKY) and spontaneously hypertensive rats (SHR) were 
examined following a 4-week diet of either Brazilian propolis or 
Eucommia uloides (tochu). A 4-week diet of propolis or tochu 
resulted in significant reduction in systolic blood pressure in SHR but 
had no WKY. The results suggest that propolis and tochu produce an 
anti-hypertensive effect that may be mediated by potentiation of 
acetylcholine-induced vaso-dilatation[146]. The effects of ethanol 
extract of red propolis (EERP) on adipogenesis and evaluated the 
molecular basis for their anti-obesity effects were investigated. EERP 
enhanced differentiation of 3T3-L1 cells adipocytes in part by its 
potency of PPARr activation and were capable of reversing inhibitory 
effects of TNF-α on adipocyte differentiation and adiponectin 
expression. The results suggest the value of EERP as a diet 
supplement for prevention and treatment of obesity and obesity-
associated disorders. Brazilian propolis has multiple biological 
functions and may help to restore adiponectin expression and insulin 
sensitivity[147]. The Brazilian propolis-derived components; artepillin 
C and its derivative (C3 and C4, respectively) can significantly 
inhibit TNF-α-mediated downregulation of adiponectin in adipocytes, 
although they do so via different mechanisms[148]. The effects of 
artepillin C, an ingredient of medicinal plant; Baccharis 
dracunculifolia, on adipogenesis and glucose uptake using 3T3-L1 
cells were investigated. The results showed that artepillin C promotes 
adipocyte differentiation and glucose uptake in part by direct binding 
to PPARr, which could be the basis of the pharmacological benefits 
of green propolis intake in reducing the risk of type 2 diabetes. 
Baccharis dracunculifolia is the main botanical source used by 
honeybees to produce Brazilian green propolis having hepato-
protective properties[149]. The protective effects of the glycolic extract 
(propyleneglycol: H2O; 70: 30) of B. dracunculifolia (GEBd) against 
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oxidative stress in isolated rat liver mitochondria were investigated. 
GEBd exhibited potent antioxidant activity protecting liver 
mitochondria against oxidative damage and such action probably 
contributes to the antioxidant and hepato-protective effects of green 
propolis[150]. The Brazilian propolis has the potential to prevent 
hyperglycemia through the promotion of insulin-sensitive glucose 
transporter (GLUT)-4-translocation in skeletal muscle and that 
kaempferide is one of the candidates for active compound in 
propolis[151]. The exercise training (70% VO2max treadmill running 
exercise for 60min) of 5 times per week for six weeks and the intake 
(50mg/kg/day) of the water extract from propolis were performed by 
separating the experimental animals (SD rats, n = 32) into CON (n = 
8) group, CON+Exercise (Ex) group (n = 8), Propolis administration: 
PA group (n = 8), and PA+Ex (n = 8). PA+Ex group in the skeletal 
muscle tissue was significantly decreased in comparison with other 
experimental groups (p < 0.05). The parallel treatment of the exercise 
training and the water extract from propolis can not only increase the 
use of glycogen of the skeletal muscle and liver tissue, but also it can 
give the effect to suppress the creation of active oxygen by reducing 
the activity of the antioxidant enzyme in the body[152]. The effects of a 
subtype of Brazilian propolis, the red propolis (RP), in the 5/6 renal 
ablation model (Nx) were evaluated. RP treatment attenuated 
hypertension and structural renal damage in Nx model. Animals were 
observed for 90 days from the surgery day, when Nx+RP group 
showed significant reduction of hypertension, proteinuria, serum 
creatinine retention, glomerulosclerosis, renal macrophage infiltration 
and oxidative stress, compared to age-matched untreated Nx rats, 
which worsened progressively over time. Reduction of renal 
inflammation and oxidative stress could be a plausible mechanism to 
explain this renoprotection[153]. Artepillin C showed anti-
inflammatory effects mediated, at least in part, by prostaglandin E2 
and nitric oxide inhibition through NF-κ B modulation, and exhibited 
bioavailability by oral administration. Propolis is widely used as an 
anti-inflammatory raw substance, especially during allergy and 
airway inflammatory disorders.Brazilian propolis in elderly people 
may ensure a health promoting action by activating the immune 
response.A combination therapy (anti-inflammatory drugs plus 
propolis) in aged adults showed encourageing results[154]. Critical and 
less enthusiastic debate about propolis has to be taken into account, 
due to contradictory results from clinics, respect to in vitro and in 
vivo animal evidence. PropoelixTM is a uniquely potent and water-
soluble extract of propolis containing high concentrations of anti-
inflammatory compounds like caffeic acid phenethyl ester[155]. A 
double-blind, randomized, placebo-controlled trial was coducted: 
sixty-three patients who met the incubation criteria were enrolled in 
the trial. PropoelixTM appears to hasten the improvement in platelet 
counts and TNF-α level and shortens the duration of hospitalization 
in patients with dengue hemorrhagic fever[156]. The efficacy of the 
anti-inflammatory effects of propolis on the systemic and local effects 
on experimental periodontitis and diabetes was evaluated using fifty-
six Wistar rats. The propolis reduced fasting blood glucose levels in 
diabetes. Propolis might be beneficial as an adjunct treatment of 
diabetes associated periodontitis and periodontitis without 
diabetes[157]. Propolis protects renal tissue against toxicity, free 
radicals, and other adverse effects induced by diatrizoate. This 
function is most likely exerted through the antioxidant and antitoxic 
activities of propolis[158]. Type 2 diabetes melitus (T2DM) was 
induced in male Wistar rats using high fat and low dose of 
streptozotocin. Propolis was administered by oral tubes. Brazilian 
propolis could beneficial effect in T2DM by increasing tissue PPARr 
level, restoring serum adiponectin levels, enhancing insulin 

sensitivity and subsequently, attenuating elevated glucose level[159]. 
Propolis extracts obtained by supercritical extraction (SCO2) and 
ethanol extraction were invetigated in eight samples of different types 
of propolis (red, green and brown), collected from different regions 
in Brazil. The highest concentrations of artepillin C and p-coumaric 
acid were identified in the extracts from SCO2, indicating a higher 
selectivity for the extraction of these compounds. It was verified that 
the composition and biological activity of Brazil propolis vary 
significantly, depending on the type of sample and geographical area 
of collection[160]. The effect of topical application of honey and a 
mixture of honey, olive oil-propolis extract, and beeswax (HOPE) in 
treatment of oral mucositis was evaluated. A randomized controlled 
clinical trial was conducted on 90 patients with acute lymphoblastic 
leukemia and oral mucositis grades 2 and 3. Generally, in both grades 
of mucositis, honey produced faster healing than either HOPE or 
control (p < 0.05). Based on the results that showed that honey 
produced faster healing in patients with grade 2/3 chemotherapy-
induced mucositis, the authors recommend using honey and possibly 
other bee products and olive oil in future therapeutic trials targeting 
chemotherapy-induced mucositis[161]. A double blind randomized 
placebo controlled study assessing propolis (bee glue) efficacy for 
chemotherapy-induced severe oral mucositis treatment was 
demonstrated. Severe oral mucositis (OM) was seen in 42% and 48% 
of patients in the propolis and placebo group, respectively. A new 
variable model was used as the dependent variable in ANCOVA 
model, and was not statistically significant between study group (p = 
0.59). According to the results, propolis cannot be recommended for 
severe OM treatment[162]. The effectiveness of a mucoadhesive 
propolis gel in the prevention of radiation-induced oral mucositis was 
determined. Twenty-four patients who were selected to undergo 
radiation therapy for oral cancer were included in this open-label trial 
(phase II study). They were advised to use a mucoadhesive gel 
containing propolis 5.0% w/v three times a day starting one day 
before the course of radiation therapy and concluding after 2 weeks 
of radiation therapy. Mucoadhesive propolis gel could be considered 
as a potential topical medication for preventing radiation-induced 
oral mucositis[163]. Hand excavation alone does not completely 
eliminate bacteria, which may predispose treated teeth to secondary 
caries. Both propolis and Aloe vera extracts can be used as potential 
natural disinfecting agents, thereby embracing the concept of 
phytotherapy in minimum intervention dentistry[164].

SIDE EFFECTS
Although bee-pollen is marketed as a natural health supplement, 
it has the potential to cause substantial allergic reactions when 
ingested by patients with pollen allergy. Often, skin tests showing 
reactivity to common airborne pollens correlates with reactivity to 
bee pollen. Health care providers should be aware of the potential 
for reaction, and patients with pollen allergy should be advised of 
potential risk when consuming the products-it is not known who 
will have an allergic reaction upon ingestion bee-pollen. Systemic 
allergic reactions induced by bee-pollen were reported[165]. Bee-pollen 
supplement and other products containing grasses or pollens should 
be avoided, and an epinephrine auto-injector could be prescribed in 
case of a future reaction[166]. 

HONEY
Introduction 
Honey is a sweet viscid material made by honey bees (Apis 
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mellifera) using the nectar portion flowers. It varies in its physical 
and chemical properties. Honey is classified, according to several 
properties including water content, clarity, colour, aroma, and 
methods of processing. Honey has been used as a a remedy for 
many illnesses[167,168]. Honey contains over 200 compounds, 
consisting mainly of sugars (75% monosaccharides: glucose and 
fructose; 10%-15% disaccharides: sucrose, maltose, etc.) and 
water, as well as enzymes, vitamins (Vitamin B6, riboflavin, niacin, 
thiamine, etc.), minerals, phenolic compounds (flavonoids, phenolic 
acids), volatile compounds, and pigments[169-172]. Raw honey is the 
honey that does not undergo further processing such as boiling or 
pasteurization[167,168]. Medical-grade honey is a purified-type honey 
that undergoes gamma radiation to help destroy the spores of 
Clostridium botulinum[167,168]. 

Anti-oxidant, anti-inflammation and anti-tumor activity
Reactive oxygen species (ROS) and inflammation play an important 
role in the process of carcinogenesis[173,174]. The negative side effects 
of chemotherapeutic treatments can severely impact the quality of 
life for patients. Therefore, therapies which can prevent progression 
to malignancy, reduce the required dosage of conventional drugs, or 
lessen the severity of adverse effects are of considerable benefit[175].
    The antioxidant and anti-inflammatory action of honey has been 
reported[176-180] and it was shown that it is related to its phenolic 
constituent[169,170,181,182]. These constituents include phenolic acids such 
as ellagic acid, gallic acid, syringic acid, caffeic acid, chlorogenic 
acid, p-coumaric acid, ferulic acid, and flavonoids[183,184].
    The phenolic content of honey varies between 86 and 1141 mg/kg 
and is related to some factors including their geographical origin and 
floral source[172,183,185-187]. 
    Aberrant proliferation is a defining feature of tumour cells. Cell 
cycle deregulation underlies uncontrolled cell proliferation leading 
to tumour formation. Growth arrest at G0/G1 and G2/M phases or 
apoptosis can be initiated with DNA alterations. Several studies have 
reported honey treatment of cell lines leading to arrest of cells in the 
G0/G1 phase in bladder (T24, 253 J, RT4, and MBT-2), colon (HCT-
15 and HT-29)[188], and human melanoma (A375)[189] cell lines. It was 
worth to note that, the effect was higher in the presence of 6% honey 
than 12% in the 253J and RT4 cell lines because the apoptotic rate in 
the presence of 6% honey was higher than 12%, an effect which may 
be related to the low cell survival rate at a higher concentration of 
honey[190]. 
    Tualang honey was shown to exhibit antiproliferative effects on 
oral squamous cell carcinomas (OSCC) and human osteosarcomas 
(HOS) cell lines. The 50% inhibitory concentration (IC50) for Tualang 
honey was 4% for OSCC and 3.5% for HOS cell lines. Because 
honey is supersaturated with sugar, the authors examined the effects 
of a mixture of glucose, fructose, and sucrose, and demonstrated that 
the antiproliferative effect of honey superseded the osmolarity effects 
of sugars. By testing the antiproliferative effect in the presence 
of catalase, they demonstrated the cytotoxic effects of hydrogen 
peroxide and indicated that the antiproliferative effects of honey were 
due to its phenolic content[191]. 
    The effect of honey on growth factor signal transduction in cancer 
cell has been examined. Treatment with gelam honey (40-100 mg/
mL) alone and in combination with ginger (honey 10-50 mg/mL 
plus ginger 3 mg/mL) led to downregulation of Kirsten rat sarcoma 
viral oncogene homolog (KRAS), extracellular signal-regulated 
kinase (ERK), and Akt genes in the colorectal cancer cell line 
HT29[192]. In dermal fibroblasts, manuka honey, at a concentration of 
0.1%, showed a protective effect on 2,2`-azobis(2-amidinopropane) 

dihydrochloride (AAPH)-induced stressed cells, by activating 
5`AMP-activated protein kinase (AMPK) phosphorylation, and the 
NrF2/ARE anti-inflammatory signalling pathway[193]. 
    In addition, some studies have shown that phenolic compounds 
can supress selected growth factors in vitro. Quercetin (100 µM) 
treatment significantly decreased EGF gene and protein expression in 
an endometrial cancer cell line (Ishiwaka)[194]. Treatment with 5–30 
µM of caffeic acid phenethyl ester, derived from honeybee propolis, 
decreased the total abundance and phosphorylation of the epidermal 
growth factor receptor (EGFR) in MDA-231 breast cancer cells in a 
dose-dependent manner[195].
    Regulation of apoptosis is critical in cancer pathogenesis, as failure 
to undergo apoptosis results in an uncontrolled increase in cancerous 
cells[196].
    Honey has been studied in different cancer cell lines for its 
ability to induce apoptosis, with variuos mechanisms of action. The 
apoptotic effects of a range of Spanish honeys were observed on 
human peripheral blood promyelocytic leukaemia cells (HL-60)
[197]. The cells were exposed for 24 and 48 h to 2.5% and 5% of three 
types of honey (heather, rosemary, and polyfloral), as well as an 
artificial honey composed of sugars (1.8% sucrose, 7.5% maltose, 
40.5% fructose, and 33.5% glucose). The results revealed that at a 
final concentration of 5%, all types of honey showed a significant 
difference in apoptotic cells when compared to the negative control, 
with the highest increase being achieved after 48 h of incubation with 
5% heather and polyfloral honeys (about a 74% increase of apoptotic 
cells). The number of apoptotic cells in the honey-treated cells 
was also higher in comparison to the cells treated with the mixture 
of sugars. In addition, reactive oxygen species (ROS) production 
was determined and the authors concluded that the investigated 
Spanish honeys induced apoptosis in HL-60 cells through a ROS-
independent pathway[197]. An Iranian multifloral honey was found to 
induce apoptosis on the ACHN renal carcinoma cell lines in a time- 
and concentration-dependent manner, with the highest number of 
apoptotic cells being achieved after incubation with 20% honey for 
48 h[198].
    In conclusion, honey and its constituents act as anticancer agent 
through apoptotic mechanism, especially by promoting proapoptotic 
protein expression and inhibiting the expression of the antiapoptotic 
protein Bcl-2, as well as by modulating caspase activation, p53 
expression, and DNA fragmentation. Some studies found that 
combining honey with other natural products enhances the apoptotic 
effects[175]. 
    Inflammation is a biological response to injury which increases 
wound healing and plays a role in many pathological processes. 
Cytokines released from inflammatory cells can trigger angiogenesis 
or stroma proliferation, while damage caused by reactive oxygen 
species (ROS) to the surrounding tissues can cause tumour initiating 
mutations[199].
    Gelam honey extract, as well as quercetin, each used at 
concentrations of 20, 40, 60, and 80 mg/mL for 24 h, were found 
to decrease the activation of both NF-κB and MAPK in a dose-
dependent manner in the hamster pancreatic cell line HIT-T15[200]. 
Another study found that gelam honey and quercetin (used at the same 
concentrations as previously) also alter JNK signalling in the same 
cell line, reducing the expression of the proinflammatory cytokines 
TNF-α, interleukin-6 (IL-6), and interleukin-1b[201]. However, here 
was a discrepancy between the pro- and anti-inflammatory properties 
of honey which may be due to differences in the cell lines and animal 
models used, as well as the honey type and composition. The phenolic 
components of honey have anti-inflammatory and antioxidant 
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properties, which have been proposed as mechanisms for honey’s 
anti-tumour activity. Each variety of honey has varying amounts of 
these compounds altering their activity[175].
    Angiogenesis is the process of new blood vessel growth, which 
increases tissue formation by supplying nutrition and oxygen to 
tissues. This process is important both in wound healing, as well as 
in the development of malignant tumours[202]. Cancer cells promote 
angiogenesis through generation of factors such as bFGF, TNF, 
and VEGF[203]. Honey is well known to promote angiogenesis in 
normal cells, with a varied response at different concentrations. It has 
been suggested that at low concentrations (0.015-6.2%), honey has 
proangiogenic effects, which disappears at higher concentrations (> 
12.5%). Honey has been shown to decrease VEGF formation at high 
concentrations[124]. In a study using air pouch model of inflammation, 
honey has been shown to inhibit the angiogenic agents PGE2 and 
VEGF[204]. Another study using 7,12-dimethylbenz(α)anthracene-
induced breast cancer rats, tualang honey, at concentrations as low 
as 0.2 g/kg, significantly decreased the cancer growth, increased 
the number of apoptotic cells, and decreased VEGF levels and the 
vasculature around the tumour[205]. 
    Metastasis is the most destructive feature of cancer and consists 
of highly complex mechanisms[206] involving different molecules[207]. 
In in vivo study performed using wildflower honey from Croatia 
before and after tumour cell inoculation of CBA mice and Y59 
rats, honey was found to have a significant anti-metastatic effect 
when used before tumour inoculation[208]. The mice were injected 
intravenously with spontaneous mammary carcinoma (MCa) 
cells and methylcholanthrene-induced fibrosarcoma (FS) cells, 
while the rats were injected with transplantable anaplastic colon 
adenocarcinoma (ACa) cells. The mice received an oral dose of 2 g/
kg, while the dose for the rats was 1 g/kg of wildflower honey from 
Croatia, for 10 days before and after treatment. Interestingly, when 
honey was administered two days after tumour cell inoculation, 
there was no effect on the formation of tumour nodules in mice, 
while in rats more enhanced tumour growth was observed. The 
authors associated this effect with activation of the immune system 
(specifically macrophages) by honey when used before tumour 
inoculation (preventatively)[208]. 

Wound healing activity
Wound healing is a complex process involving several stages with 
many internal and external factors playing different important roles. 
Healing of wounds can be hindered in special cases and successful 
management becomes a serious challenge to the practitioner. Many 
natural and synthetic products have been tried in both human and 
animals to facilitate the process of healing especially in unusual 
wounds[209].
    The use of honey as a wound care product has been recognized. 
Various mechanisms have made honey superior to many other 
available medically-approved wound care products. Honey has a 
hygroscopic effect by attracting and holding excessive fluid from the 
surrounding environment and thus reduces inflammatory oedema 
and exudation associated with the healing process. Reduction in 
inflammatory oedema and exudation also may decreases pain[167,168]. 
The high sugar content in honey provides a source of energy to 
both the viable cells as well as wound invading bacteria[210]. Wound 
invading bacteria preferably utilizes high glucose content, which 
in turn produces lactic acids rather than malodorous products thus 
reducing unpleasant odours associated with many types of wounds. 
Honey’s low water content creates high osmolarity conditions in 
contaminated wounds. As a result, nutrients will be dissolved within 

the lymph drawn from the wound area for tissue regeneration.
    Recently, honey is considered an efficient natural antibacterial 
in wounds infected with multidrug resistant bacteria such as 
Staphylococcus, Streptococcus, Pseudomonas and E. coli[210]. 
    The exact mechanism of action of honey as an effective 
antibacterial agent has been demonstrated. Suggested mechanisms are 
many and include low water content, high acidity, high osmolality, 
presence of natural hydrogen peroxide that is produced by the action 
of glucose oxidase in honey, and radical scavenging properties due 
to phenolic compounds[210-216]. Hydrogen peroxide produced in honey 
also plays a protective role that prevents tissues from damage[216-218]. 
    Sidr honey has been utilized as an effective treatment for infected 
wounds. Alzubier and Okechukwu have investigated the in vitro 
antibacterial activity of Sidr honey. The potent bactericidal activity 
of this honey against Staphylococcus aureus and Pseudomonas 
aeruginosa biofilms was evidenced[219]. The study concluded 
that both Manuka and Sidr honeys have superior antimicrobial 
properties that surpass the activity of commonly used antibiotics[220]. 
More interestingly, in addition to its antibacterial and anti-
inflammatory activities, this honey has a variety of other medicinal 
effects such as anti-parasitic[221], antifungal[210], antiviral[222] and 
anticarcinogenic[223,224] activities.
    Sidr honey obtained from Sidr tree has been known also to cure 
liver diseases, chronic rhinosinusitis and gastrointestinal ulcers 
in humans[220]. A recent research utilized Sidr honey in rat model 
showed that honey inhibited histamine, carrageenan-induced paw 
oedema, acetic acid-induced writhing, formalin induced writhing, and 
significantly reduced yeast induced pyrexia with no observed toxic 
side effects[219]. Furthermore, Sidr honey has expressed numerous 
medicinal effects including antibacterial, anti-inflammatory, 
antipyretic and analgesic activities[219,220]. 

Honey with Aloe vera
Tomasin R. and Gomes-Marcondes M.C. reported that oral 
administration of Aloe vera and honey reduces Walker tumour 
growth by decreasing cell proliferation and increasing apoptosis in 
tumour tissue[225]. This study verified the influence of Aloe vera and 
honey on tumour growth and in the apoptosis process by assessing 
tumour size, the cell proliferation rate (Ki67-LI) and Bax/Bcl-2 
expression at 7, 14 and 20 days after Walker 256 carcinoma implant 
in Wistar rats divided into two groups: tumour-bearing rats group that 
received a gavage with a 670 mL/kg dose of Aloe vera and honey 
solution daily, and tumour-bearing rats which received only saline 
solution. The Bax/Bcl-2 ratio increased in tumours from the treated 
group at all tested time points. These data suggested that Aloe vera 
and honey can modulate tumour growth by reducing cell proliferation 
and increasing apoptosis susceptibility[225]. Furthermore, Aloe vera 
and honey solution decreased host wasting and also increased 
oxidative stress in tumor cells, when administered therapeutically, by 
differentially modulating antioxidant and proteolysis enzymes in the 
host and tumor tissues. The mechanisms responsible for these effects 
might include the deleterious actions of various Aloe vera and honey 
compounds (aloin, aloe-emodin, acemannan, and flavonoids) on 
tumor cells, which might result in indirect effects on the host tissues. 
These mechanisms may also include immune system modulation as 
well as altering the chronic proinflammatory status of cancer-induced 
cachexia. Several compounds in Aloe vera and honey synergized to 
generate the observed effects in this model[226].
    A study investigating oral administration of honey combined with 
Aloe vera found an increase in apoptosis in Wistar rats implanted 
subcutaneously with a Walker 256 carcinoma cell suspension[225]. The 



rats received daily dose of 670 mL/kg solution containing honey and 
Aloe vera. The tumour cells were examined at 7, 14 and 20 days. The 
study that the Aloe vera and honey mixture increased the expression 
of the proapototic protein Bax, especially on day 20, while inhibiting 
expression of the antiapoptotic protein Bcl-2, especially in the early 
stages of the tumour development (day 7 and day 14). This study 
showed that honey and Aloe vera can modulate tumour growth by 
increasing the susceptibility to apoptosis[225].

RESPONSE OF CHRONIC FATIGUE SUBJECTS 
TO THE INGESTION OF ALOE VERA JUICE 
WITH OR WITHOUT BEE-PRODUCTS (PROPOLIS 
AND POLLEN), AND CASE REPORTS
The questionnaire included 10 points regarding the health conditions 
and the scoring was recorded from top six conditions in Table 1 and 2. 
Table 1 and 2 demonstrated the personal experiences on administration 
of Aloe vera juice with or without bee-products supplement under 
the agreement of the principal of the Helsinki declaration. Specially, 
the results in Table 2 having an available recovery ratio showed 
high responses in plural answer. The results are shown in Figure 1. 
Ingestion of Aloe vera juice with bee-product supplement provided 
the noteworthy information for putative prophylaxes to improve 
chronic fatigue and languid syndrome. Furthermore, case reports on 
obesity and ulcerative colitis: daily ingestion of Aloe vera juice and 
bee-products, were demonstrated in Table 3. 

FUTURE PROSPECTIVES 
Propolis 
Scientific opinion on the substantiation of health claims related 
to propolis and flavonoids in propolis pursuant to Article 13(1) 
of regulation (EC) No 1924/2006, addressed as following: The 
references provided reported on differences in biological activity 
between propolis preparations from different sources. Levels of what 
are assumed to be biologically active constituents in some propolis 
preparations are low or undetectable in other propolis preparations. 
Further, the papers provided for the scientific substantiation of the 
claims reported on a wide range of different propolis preparations, 
extracts and isolated components, and it is not clear for which type 
of propolis preparation/constituent the claims are made. On the basis 
of the data presented, European Food Safety Authority (EFSA) Panel 
concluded that a cause and effect relationship cannot be established 
between the consumption of propolis or of flavonoids in propolis 
and the claimed effects considered in this opinion such as respiratory 
health, antibacterial and antifungal activities, and so on[227]. The 
regulation 1924/2006 is put into practise and an evaluation from the 
EFSA is still in progress. 
    Propolis is one of the few natural products that have maintained 
its popularity over a long period of time. Propolis contains broad 
in vitro and in vivo biological properties, which provide new 
possibilities for incorporation of propolis components in cosmetic 
products, foodstuffs and medicines. Despite the in vitro and in 
vivo assays, which provide new valuable information on propolis 
biological properties and mechanisms of action, it will be necessary 
to analyse the effectiveness of propolis clinically, to complement 
the basic research available, and to evaluate the potential of propolis 
in human health promotion[228]. On recent report, propolis was 
clinically applied for oral mucositis in Memorial Sloan Kettering 
Cancer Center[229].
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Pollen 
The German Federal of Health had officially recognized bee-pollen 
as a medicine[230]. As Nechaeva N., reported in “change of functional 
and sports medicine after intake of bee-products”, the adaptogenic 
properties of pollen, which are based on increasing the resistance to 
harmful physical, chemical, and biological factors, were indicated: it 
is both (i) increasing the physical fitness of the organism in excessive 
physical burden, affecting the central nervous system by improving 
brain functions, such as memory, learning, comprehending, thinking 
and ability to concentration, and (ii) increasing the immune system 
strengths against infection en route boosting the immunological 
system[231]. Some papers related to nutritional and therapeutic 
claims supported by scientific based evidence have been published 
on bee-pollen. Once bee-pollen was defined in legislation as food, 
the nutritional value of this product became important. The quality 
of bee-pollen products originally starts to be influenced by bees at 
pollen collection. The technologies harvesting mono-floral pollen 
and the bee-pollen storage by beekeepers are necessary to obtain a 
more standardized bee-pollen. Future research on bee-pollen needs 
to develop legislation in order to have “Harmonized standard quality 
control” and summarized the knowledge on bee-pollen in regard to 
nutrition and possible health enhancing and therapeutic applications 
for a future possible market. Monofloral or standard bee-pollen 
should be determined and identified, and in a final step pollen types 
with optional pharmacological properties can be tested in human 
therapy and clinical studies[232]. 
    European parliament and council (2007) regulation (EU) No 
1924/2006 of the European Parliament and of the council of 20 
December 2006 on nutrition and health claims made on food. Official 
J.of the EU.L 404: L 12-3-L12/17. Two health claims according to 
the EU regulation 1924/2006; (i) Physical performance and fitness: 
Long-term ingestion of pollen and special pollen preparations can 
improve the physical performance and fitness of sportsmen and 
elderly people. (ii) Gut, digestion and liver health: Pollen intake can 
improve gut, gastroenterological and health[233]. 
    Review article, Nature treasure: Aloe vera and Bee-products, 
presents information available for bee-products as functional foods. 
The demonstrated efficacies of Aloe vera juice ingestion with bee 
products (bee-propolis and bee-pollen) supplement shown in Table 
2 compared with to the single respondent in Table 1, may promise 
greater possibility for promoting muscle performance and blood 
circulation, and enhancing quality of life in menopausal women and 
benign prostatic hyperplasia in men. The results of questionnaire: 
Response of chronic fatigue and languid subjects to the ingestion of 
Aloe vera juice with bee-product, provided noteworthy improvement 
as one of natural treasure. Furthermore, case reports in Table 3 
demonstrated that daily ingestion of AVJ with bee products potently 
improved metabolic syndrome and remitted inflammation around the 
under-rectum in ulcerative colitis. Daily ingestion of AVJ with bee-
products may complement the basic quality of life available. 
    Questionnaire assessment of volunteer 507 subjects of male: 66, 
female: 423, unknown, 18; ranging from 20 to 70 years old; recovery 
ratio: 13.8% in single respondent from the total 3681, was carried 
out during September 1 to November 27, 2014. One hundred ml of 
International Aloe Science Council (IASC)-certificated Aloe vera 
juice (Forever Living Product, Japan) was orally ingested once a 
day for three months. Questionnaire evaluation was based on the 
following:
    Scheme: 1. No change, 2. Slight better, 3.Very much better, 4. 
Slight worse, 5. Very worse. In order to fairly evaluate the juice, only 
response to question No.3 was adopted as positive in each health 
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condition. There was no adverse effect throughout three months of 
the trial period. 
    Questionnaire assessment of volunteer: 2525 (propolis), 2622 
(pollen), 2679 (bee-products) subjects; age-range from 20 to 70 years 
old; recovery ratio: 68.6% (propolis); 71.2% (pollen); 72.8% (bee-
products) in plural respondent in the total 3681 (male: 315, female 
3286, unknown 80), was carried out during September 27, 2014 to 
November 27, 2014. Two hundred ml of IASC-certified Aloe vera 
juice with bee-pollen and/or propolis (Forever Living Product, Japan) 
was orally ingested once a day for three months. Questionnaire 
evaluation was based on the following Scheme: 1. No changed, 2. 
Slight better, 3. Very much better, 4. Slight worth, 5. Very worse. In 
order to fairly evaluate the juice, only response to question No.3 was 
adopted as positive in each health condition. There was no adverse 
effect throughout three months of trial period.

SUMMARY
The efficacies of AVJ ingestion with bee-products supplement were 
demonstrated to the subjects of health troubles by questionnaire 
assessment and improved health conditioning to respondents 
shown in Figure 1. A possible contribution of bee-products with 
AVJ ingestion to health and QOL was estimated as a beneficial 
nutraceutical.
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