Royal Jelly, Bee Brood:
Composition, Health, Medicine: A Review

Stefan Bogdanov

For so work the honey-bees

Creatures that by a rule in nature teach
The Act of order to a peopled kingdom.
They have a king and officer of sorts.

Shakespeare, King Henry V
Alas, the poet did not know that the bees had amube royal jelly being its marvellous food....

It is said that the ancient Egyptians knew royly j@RJ) and believed royal jelly will keep the pha’s body
young and beautiful even after he passes awayg usaso to prepare the mummy and that Cleopaisaused it
for her cosmetics in order to keep herself bealutifu

The ancient Chinese used royal jelly as a aphiadsi
COMPOSITION

Royal jelly is a viscous jelly substance. It istfzly soluble in water with a density of 1.1 g/mits colour is
whitish to yellow, the yellow colour increasing upstorage. Its odour is sour and pungent, the bestey sour and
sweet. The sensory characteristics are importaaditgeriteria. Old royal jelly, which has not beproperly stored
tends to be darker and a rancid taste can devetwpptimum quality it should be stored in frozéstes. The
viscosity varies according to water content and-agslowly becomes more viscous when stored atro
temperature or in a refrigerator at 50C. The ineedgiscosity appears to be related to an increasaterw
insoluble nitrogenous compounds, together withdaicgon in soluble nitrogen and free amino aciffs These
changes are apparently due to continued enzyntidtes and interaction between the lipid andtgio
fractions.

There are no royal jelly international standardswiver, some countries like Brazil, Bulgaria, Japad
Switzerland have established national standardgorking group of the International Honey Commissiobeaded
by Sabatini, is working on the elaboration of ainational standard. A first work in view of edisbment of a
standard has been publisﬁ‘éf‘d

Table 1:Composition of royal jelly afte?**

fresh lyophilized
Water % 60 - 70 <5
Lipids % 3-8 8-19
10-hydroxy-2-decenoic acid % >1.4 >35
Protein % 9-18 27 - 41
Fructose, glucose, sucrose % 7-18 -
Fructose % 3-13 -
Glucose % 4-8 -
Sucrose % 05-20 -
Ash % 0.8-3.0 2-5
pH 3.4-45 34-45
Acidity in ml 0.1N NaOH/g 3.0-6.0 -
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Humidity

The water contentvith 60-70 % is the main component of royal jellfre dry substance is composed of
carbohydrates, proteins, amino acids and fat. @mallantities of minerals and vitamins are alscgme(see
table).

Proteins and peptides

with 17 to 45 % of the RJ dry weight are the maibstance class of R¥. They are the main nitrogenous
substances, accounting for about 97-98 % of thémbout 60 % of them are water-solubté

Free amino acids represent only 0.6-1.5 % , thenitapf which belong to the L series. The mostresgntative
are proline and lysin& ?*° Upon storage at 4°C for 10 months no significarnges of amino acids were
encountered, while after room temperature storagkng and lysine content increas€dThis is due probably to
proteolytic enzyme activity.

Lipids
The lipids with 3 to 19 % of the RJ dry weight'’" are second in importance after the proteinso@Dt% of the
lipid fraction consists of free fatty acids, thetrbeing neutral lipids, sterols, hydrocarbbits'>> 157 159 180

Most of the organic acids are free with rather walistructure rarely encountered in nature, mond-dihydroxy
acids and dicarboxylic acids with 8 and 10 carbioma®>® **” The identification of this fraction — in partieulas
regards the pattern and quantitative analysisesf éirganic acids — is believed to represent therieriof choice for
defining the genuineness of B3* The main acid 10-hydroxy-2-decenoic (HDA) is asaturated acid, which is
determined for the evaluation of RJ genuinely.

The other fatty acids are all saturated mono- alnglddoxy-, mono- and dicarboxylic acids have ne¢b
quantified exactly can be roughly estimated totoeiad 0.5 to to 1 g/ 100'g°

HDA and also the other fatty acids of RJ have atiérial propertie¥?® 2°3 thus contributing to the relatively low
content of bacteria in this product.

Carbohydrates

They are third in importance, composed of mainlicfose, glucose and sucrdde®" %2 with some traces of
maltose, trehalose, melibiose, ribose and erlaselading found® ¢

Minerals
Ash content (minerals) represents 0.8 to 3 %% drésh matter.

The major elements are K, P, S, Na, Ca, Al, Mg,,Cu and Mn but there are trace amounts (0:0&/100 g)
of Ni, Cr, Sn, W, Sb, Ti and Bi. The sodium contehRJ varies between 11 and 14 mg/ 108%.

Vitamins

The concentrations of vitamins in RJ are distridudeer a broad spectrum; vitamins showing fairlifarm values
are riboflavin, thiamine, niacin and folic acidkkeivise present but with greater variations aredmxine, biotin,
pantothenic acid and inositol. Only traces ofmitae C are present, while the tat soluble vitantikesvitamine
A,D, E and K are abseft'.

Other minor components

Numerous minor compounds, belonging to diverse atedroategories, have been identified in royaljeNmong
these are two heterocyclic substances, biopteridenaopterine at 25 andug/g of fresh weight respectivelf/.
These compounds are found in the food of workerd®@e too, but at about one tenth of these cdretion.

Other substances identified include several nuiclestas free bases (adenosine, uridine, guanasdie,and
cytidine) the phosphates AMP, ADP, and AP acetylcholine (1 mg/g dry weighf,and gluconic acid (1.4 % of
fresh weight?**. Benzoic acid (8-15 mg/kg) has also been fotfhdsamall amounts of malic, lactic and citric acid
have also been fourté’.
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ROYAL JELLY AS A NUTRIENT

Table 2Nutritional components of royal jelly and nutritio nal requirements, after®** 2% 2%

gin100g RDI (g/day)
Water 60-70
Carbohydrates 11-23 320
Proteins 9-18 50
Fat 3-8 80
Vitamins mg /100g RDI*(mg/day)
Niacin (B3) 45-19 15
Pyridoxin (B6) 0.2-55 1.4
Thiamin (B1) 0.1-17 1.1
Riboflavin (B2) 05-25 1.3
Pantothenic acid 3.6-23 6
Folic acid 0.01 -0.06 0.4
Biotin (H) 0.15-0.55 0.045
Minerals mg /100g RDI*(mg/day)
Potassium (K) 200-1000 2000
Calcium (Ca) 25-85 1000
Magnesium (Mg) 20-100 350
Zink (Zn) 0.7-8 8.5
Iron (Fe) 1-11 12.5
Copper (Cu) 0.33-1.6 1.2

*- after the German Nutrition Society

The significance of royal jelly for human nutritigsmrelatively small. Assuming a daily intake off per day, the
basic nutrients proteins, lipids and carbohydrategained in RJ do not play a role for their RDhe same is true
for the minerals. From the vitamins there is a $e@itribution of pyridoxin (B6), thiamin (B1), rdflavin (B2)

and biotin (H).

Bio-active ingredients
The bioactive compounds and health-promoting ptaseof royal jelly were reviewed in 20%2

HDA and other fatty acids

Most of the organic acids are free with rather walistructure rarely encountered in nature, mond-dihydroxy
acids and dicarboxylic acids with 8 and 10 carboma®*® **’ the man acid being 10-hydroxydecenoic acid
(HDA, see chapter one). Numerous effects have bejpgrted, most of them for HDA
« antibacterial and immuno activatiny®> '8 174 188253, 305, 310, 319
« immuno-modulating, anti-canéér’® 272 278. 290, 291, 302
« anti-inflammatory®
« anti-diabete’?
« collagen promoting and skin protecttfy
« anti-ulcer®,
« facilitates differentiation of brain ceffs
« antidepressant in mice experiméffts®
» promotes endothelial health, antihypertensivahgperlipoidemi
« estrogenit?® 1%
« anti-rheumatit'’
« activation of TRPA1 and TRPV1 (induces thermogenanil energy expenditure enhanceni&ht)
« causes age prolongation®&enorhabditis elegaf®

éll, 185, 311
)

Bee Product Science, www.bee-hexagon.net, 2017 3




Proteins and peptides

82 - 90 % of the RJ proteins belong to the Majoyddelly Protein type (RRJIP) protélh This protein belongs to
the albumin protein cla¥8 and has immuno-modulating activity Different glycoproteing®®*3% 190 297. 313n g
peptides have been characterised: apisifiime with antihypertensive activity’ ***and so called jeleines with
antibacterial properti€¥: 242

Many effects have been encountered for differeotgims and peptides:

 anti-oxidativé® " immuno-modulating, monocyte-proliferation stinting'>® 2% antibacteridf” >*2 anti-

inflammatory>® *"> vitalisation and anti-fatigug® ?** 2°> anti-hypertensiv&” '#> 2% anti-allergié'®, anti-

diabete¥® collagen proliferating and skin fibroblast di#etiating®, lower the cholesterol levéfs
AMP-N1 Oxide

Adenosine monophosphate N1 oxide is a compoundifoaty in RJ. Its main effects are on the centrafiyvous
system:

e it stimulates neuronal differentiatiopromots generation of all three types of cells cosimy the central
nervous system: neurons, astrocytes and oligodeyigi®) against neuronal dam&g&

Adenosine

Adenosine is an important biomolecule with manygiblpgical effects. For example, adenosine has a
predominantly hyperpolarising effect on the membrpatential of excitable cells, producing inhibitim vascular
smooth muscle cells of coronary arteries and neirothe brain. RJ contains 5.9 to 2057.4 mg/kgasi@é'?

Acetylcholin®®
The concentratons found is 1 mg/g dry weiht

e itis a nerve transmitter, having a number of harexbke effects in the central and vegetative nasvo
system

The hormonestestosterone, progesterone, prolactine, estradiblave been found in R¥! see table 11.
« They increase of male and female fertility, and atmle power and endurance
Polyphenolshave also been identified, having:
« Antioxidant effect§® 1% 2%

Summarising the above it seems that the uniqudatidgue and the brain activating properties ofalgglly are
mediated by HDA, by a specific proteins by AMP-N{id® and by RJ hormones.

Dietology and prophylactics

Royal jelly is a functional food and thus an idadtlitive for prophylactic purposes. Due to its idea
effects in newborn children it is an ideal additigeheir food.

Hovanska examined the influence of infant nursmapfcontaining also RJ and pollen in comparison
with infant food without these ingredients. Theaintfs fed on the food with the ingredients had &ebet
adaptation to stress situatiofs

Krilov and Sokolski prepared a tablet containingd® dry RJ, 30 mg ascorbic acid, the resting 265 mg
containing lactose, sucrose, starch and calciuarai® The authors tested the tablets, given to tes
students 3 times per day. While there was no infteeon normal students, test persons with lowered
immunity was beneficially influence, measured bymalised ratios between blood albumin and
globulins ratios and the content of A,B, G immuratmllin proteins and of other parametéts

In summary, RJ has a variety of biological progartivhich make it an ideal additive with rejuvengtianti-aging.
It can easily be combined with other compoundsymins, antioxidants and trace elements.

FUNCTIONAL PROPERTIES

The main significance of royal jelly lies in itsdi#h-promoting properties.
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Chauvin reviews the biological and pharmacologatidcts of RJ and states that results are oftetraegrsial. He
points out that RJ injection is very risky and timgestion should be used instead. Sublingual egidin by
contact of RJ in order to achieve a direct transioisof RJ into blood is also recommended in otdexvoid
eventual decomposition of proteins in the digestiant®” *®

Many East European studies are extensively reviemetie Krylov and Sokolski’'s RJ monographProf. Krylov
from the university of Nijni Novgorod has done manmiginal contributions on this topic. The origirlissian
references will be often referred to as Krylov-Sskp as they are not accessible to non-Russiattersa

The different biological effects reported in thedature are compiled in table 3. For better gldhie different
effects are summarised according to the type eteff

Antibacterial, antiviral and fungicidal effects

Many studies have shown that royal jelly has actdy@al activity. These properties have been regstwRJ
inhibits both gram-positive and gram-negative baatdut the first group is stronger inhibited: Avatcterial
activity towards different bacteria, many of theathmgenic, has been register&d: The antibacterial activity of
RJ was reviewed in 2016

A 18, 63, 253 63, 67, 269, 309

The antibacterial activity is due t&iD and todifferent proteins and peptidé

Antibiotic resistance increasingly encounteteday, e.g against Pseudomonas aerugiramsdd be overcomby
RJ 162

Bio-stimulating and antiaging activity

The role of RJ in the bee colony is to stimulatd ecrease the growth of larvae, increasing metalpobcesses.
The most evident effect is the increase of weidimany animals, reported after ingestion of RJ (aéé& 3). In an
early work it was found in an animal experiments tRJ increases oxygen metabolism of tissues arsksa
increased activity in mice, due to increased comatian and use of blood gluco$eRJ increases also tissue
oxygen consumption and thus increases performargterdurance. These effect are due to RJ induceekise of
respiration and oxidative phosphorylatidn The anti hypoxic, i.e. oxidative effect of royelly in animal
experiments can be also mentioned Hé&telt was also found that RJ increases the metbadif humans
(especially increased were breathing frequencybaisdl metabolisrif.

RJ and its related substances extend lifespan @e@ans, suggesting that RJ may contain long@viyaoting
factors. Further analysis and characterizatiomeflifespan-extending agents in RJ broaden ourrstededing of
the gene network involved in longevity regulatiordiverse species and may lead to the developnfient o
nutraceutical interventions in the aging proc¥ss

Immuno-modulating effects

Immunomodulating effects lay an important effectémcer, allergy,and inflammation. They can bevatitig and
deactivating. In the case of RJ the activatingatéf@redominate as they have been reported by markers (see
table 1).

Krylov reports on the increase of all blood celisdthea-1 anda-2 globulins fraction after RJ ingestif)‘h5 The
effect on the alpha globulin fraction is probabbnnected to the reported immunomodulating actieftir]. RJ
induces the formation T-lymphocytes, responsibialie immune response for the immune response stgain
viruses and cancer cells and play an importantinofeflammation process&é This activity seems to be due to
10-HDA. Tamura et af’® showed in experiments with rats that inhibitiorturhor growth of slow growing tumors
(Ehrlich and Sarcoma strains) is better than thé&ist growing ones (leukaemia).

Recently the effect of RJ was tested on tumour ldpweent and metastasis in murine tumour modelsliRdot
affect the formation of metastases when given jratrigoneally or subcutaneously. However, synchrgnou
application of tumour cells and royal jelly intraisly significantly (p < 0.001) inhibited the foation of
metastases®

The immuno-activating effects or RJ are due tonign protein apalbumirtf. In one case it has been reported that

RJ has also immuno-inhibitory anti-allergic effeictsnice?™°.

Anti-inflammatory effects, reported for RJ, areinone-like effects reducing inflammation. Tissudanfmation is
generally thought to be a major cause for body deggion and ultimate death.
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Effects on the nervous system

RJ has also a stimulating, activating effects encéntral nervous system, CKf%and also on the vegetative NS
15 Krylov reports on acetyl-choline like effects omtimtestine and on the innervation of the smoaspiration
muscle. These effects result in an improved muscias and activity. Intake of Apilac, a Russiaegaration
based on RJ, leads to an increased phosphorilatithhe CNS, to increase of rat brain cholinestesasiity. High
doses of 100 mg/kg to mice lead to structural charuf nerve neuroré’.

To prove the pharmacological actions of honeybgalijelly (RJ) on the nervous system, the effe¢tRdbon
CRE-mediated transcription.RJ increased CRE-matiisémscription in PC12D cells were examined. Maggp
CRE-mediated transcriptional activity by RJ wasaded by nobiletin. U0126, a MEK inhibitor, inhisit CRE-
mediated transcription by combining RJ plus notriletithout affecting transcription by RJ alone. Sheesults
suggest that RJ stimulates CRE-mediated transmnipia an ERK-independent cascade, whereas theaisiolg
CRE-mediated transcriptional effect by nobiletimiépendent on ERK phosphorylation

Alzheimer's

In Alzheimer’s Disease (AD) the hippocampus péthe brain is diminished in size and functi®J ameliorates
neuronal function by regenerating hippocampal deaoells that function in the cognition procé$s10-HDA
increases the amount of hippocampal neurons gratghand promotes the proliferation of primary axdd
hippocampal neurofs.

Royal jelly may be a promising agent for the adtoraof neural stem cells in a mature brain expktbe
differentiate into neurons or glial cells. Recentdstigations clarified a relationship betweenrtbarogenesis in
the dentate gyrus of the hippocampus and the syngptd depression, expecting efficient use of rgsiy to
activate neurogenesis. Reduction of neuronal deadhan increase of neurogenesis in Alzheimer'asésand
Parkinson's diseases may be also supported byjetlyalalthough a detailed animal experiment isassary.

RJ shows neurotrophic effects on the mature braistumulation of Glial Cell-Derived Neurotrophi@étor,
GDNF production. The enhanced expression of ndarént H mRNA is involved in events subsequentlysea
GDNF. RJ may play neurotrophic and/or neuroproteatbles in the adult brain through GDNF

Recent brain research has elucidated the mechafiantion for the RJ effects on the CNS. A unigue R
component, cCAMP-Noxide, not found in any other materials, acts diyemn neuronal differentiation and
stimulates the formation of different brain céflsRJ facilitates also the differentiation of all &gof brain cells:
neurons, astrocytes, and oligodendrocytes

AD is associated with impairments of learning arehrory. Therefore, the present study was designegamine
the effect of RJ on spatial learning and memomats after intracerebroventricular injection oegtiozotocin (icv-
STZ). Rats were infused bilaterally with an icveicion of STZ, while sham rats received vehicle/omhe rats
were feed with RJ-contained food (3% w/w) (lyoptell RJ mixed with powdered regular food) or regtdad for
10 days. Then spatial learning and memory wasdestie rats by Morris water maze test. Restitsved that in
icv-STZ group latency and path length were incrdasecompared to sham group, also icv-STZ rats less
remembered the target quadrant that previouslpldtéorm was located; however, these were protected
significantly in STZ group that received RJ-coniiainfood. Results support the potential neuroptotecole of
RJ and its helpful effects in AB.

RJ increased CRE-mediated transcription in PC12B. ddoreover, CRE-mediated transcriptional acyiviy RJ
was enhanced by nobiletin. U0126, a MEK inhibitohjbited CRE-mediated transcription by combininggus
nobiletin without affecting transcription by RJ atn These results suggest that RJ stimulates CRiated
transcription via an ERK-independent cascade, vasatfee increasing CRE-mediated transcriptionatetig
nobiletin is dependent on ERK phosphorylation. Cionnigy RJ plus nobiletin may activate effectivelyungnal
functions via enhancement of CRE-mediated transeripand thus can influence beneficially XD

Royal jelly improves spatial learning and memoryf@enance of aged rats and the contents of monaamin
neurotransmitters as well as SOD activity,and reddDA content. Therefore,royal jelly can reguldte t
metabolism of monoamine transmitters to resultsranti-aging function and improve learning and rmgm
capability?®®

RJ/eRJ supplementation delayed the 12-amyloid ¢®&i¥)city induced body paralysis in C. elegans AbDdal. The
genetic analysis indicated that the RJ/eRJ medkifetbxicity alleviation required Insulin/IGF Sigiing (11S)
pathway and DAF-16, rather than HSF-1 and SKN-ItHem research found that RJ/eRJ relied on DAFel6 t
significantly improve the protein solubility in ay@zorms, which implied that RJ/eRJ supplementagpimmoted
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proteostasis and reduced proteotoxicity in AD worAgditionally, RJ/eRJ also increased the solupiit Al2
species. In considering that RJ/eRJ supplementstioved down the Al2-induced paralysis in C. elegétnis
possible that RJ/eRJ mediated protection agairfstoiicity might be dependent on increasing theilsitity of Al2
species. These findings revealed that the antigaiminction of RJ/eRJ supplementation and underscibie
relationship between the improved proteostasistlaagrevention of neurodegenerative disorérs

Long term administration (18 months) of 50-100 mygmowder RJ /kg improves the spatial memory ig*fat
Table 3: Biological and pharmacological effects of roydhjén animal and cell culture experiments

Effect ‘ References

Antibacterial, fungicidal, antiviral, antiparasitic effects

Antibacterial 1, 10, 63, 67, 98, 99, 152, 269, 309, 318
269

Fungicide )

Antiviral A8

Active against various parasificypanosomidae 168

Bio stimulatory effects, anti-aging, good fertility

Estrogenic and gonadotropic effects in cells anchis o FEh A
Increases growth and weight of chickens, turkeysks, rabbits, guinea-fowls, | 9% 3742
pigs, calves, guinea pigs, mice and rats
Anti-fatigue, increases activity improves its rémige to stress A
Life-prolonging in mice and other organisms S 0
Prevents the progression of Sarcopenia in aged mice 207
Increases oxygen consumption in tissues in vitnGhgpoxia e
51, 52, 88, 135

Against infertility of male rabbits, improves féitly in rats, hamsters and rabbits

Increases reproduction capacity of rats and sheep RHEg 0y SR

RJ fed mice have higher sperm motility, higher epeoncentration and lesser |13 2%°

sperm abnormality, improves the quality of buffafmerm in vitro

Testis protective effects in rats 43

Immuno-modulating effects: anti-cancer, anti-allergy and anti-inflammatary

Immuno-stimulating activity in animals or in cellltures, increase of leucocytes | > 3 70 145 147, 178, 209-212, 262, 302, 305,
count 313, 314

Anti-tumor effects in cell culture and animal expegnts (ingestion or injection) | 6 #4 47204, 215, 216, 278, 289, 292

Inhibits autoimmunity in mice L

Anti-inflammatory in cell culture and animal tests ol

Increases antiapoptotic activity of hepatocytestabdlar epithelium 124

Cardiovascular effects

Anti-hypertenisive, hypotensive, vasodilatativesett in animals eSS e Sl

Anti-atherosclerosis: reduces serum cholesterok@agiycerides levels, increases | 14 14841 239, 256

HDL levels, lowers plasma fibrinogen levels andthbosis

Cardio-protective in animal experiments, prevenyecarditis 145

Increases blood levels of thyroxine, cortison allnigiobulin ratio and decreases| " %

serum proteins after oral administration in rats

Increases number of blood cells 148

Effects on the central and vegetative nervous syste

Acts on central nervous activity, activates andeuts it. EE S
Facilitates the differentiation of brain cells.

Increases phosphorilation of the CNS to increagatdfrain cholisterase activity

Acetyl-choline like effects on the intestine andtbe innervation of the respiratior
smooth muscle

Tranquillisation of rats

Diminishes secondary neuronal damage in rats

Improves the spatial memory in rats
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Anti-oxidation, hepatoprotective, radioation-protedive

Anti-oxidative 107, 112, 113, 202, 203, 237

Hepato-protective in animal experiments 145

Reduces stress and terratogenicity, pulmonary oadeepatic or renal damage i| °* **¢

rats due to intoxication with mycotoxins

Activates stimulation of hepatocyte DNA synthesis @rotects cells from o B0

apoptosis, mitogenic effect, prolongs cell probfiswn, enhances albumin
production.

Radiation-protective 112 PR R A S0

Skin protection, antidiabetic, gastroprotection, oteoprotection and others

Skin protection: promotes building of collagen &llcultures and in rat model | *37- %2

Suppresses the development of atopic dermatitissiin lesions in rats 219

Against skin itching in a mice model 315

Anti-melanogenic activity leads to skin whitenimgmelanoma cells 84

Hyperglycaemic action, prevents insulin resistaacgidiabetic SO AL

Decreases experimental colitis in rats and mice S

Gastroprotective in a rat model %8

Prevents osteoporosis in rats and stimulates bameation ez,

Osteoinductive and anti-inflammatory effects inripeontal disease model 316

RJ topical application has a healing effect on oratositis in hamsters e

Restores the function of alcoholic liver diseasea fat model 166

Against experimental oral mucositis in hamsters 307

Prebiotic properties in rat gut and in bacteridaita from human infants and in | 7" 8% 2%

isolated bacteria

Cardiovascular effects

RJ influences different blood parameters: reduatioserum cholesterol and triglycerides levelstéase of high-
density lipoprotein-cholesterol levels, loweringpddsma fibrinogen levels and thrombosis (tableéDie to these
effects RJ caused cardioprotective effects in miygical and biochemical experiments with mite

Experiments on the isolated heart showed that &é&ased the blood pressure of the heart chamb@d by, the
maximum velocity of the myocard contraction by 22| ghe maximum velocity of the myocard relaxatigr8@

%. The coronary blood stream was increased by 42d4he diastolic blood pressure was reduced % ZDhese
effects are explained by an increased syntheditoegnergy, ATP in the heart muscle. On the basibase
experiments RJ can be recommended as a cardiafaoteKrylov reports also on experiments in rdtpasitive
effects of RJ in adrenaline-induced myocarditis

Anti-hypertenisive, hypotensive, vasodilatativeeets in animals has been reported by differentaasttiable 3).
RJ peptides have been found to have an anti-hyveeactivity®

Other effects in amimal and cell experiments (seable 2)

. anti-oxidative and radiation-protective and hepettgrtive (liver-protecting

. hyperglycaemic, preventing insulin resistance

. stimulating bone formation and promoting bone mgpih rabbits, preventing osteoporosis in rats

. skin protection, promotes building of collagen @l cultures, against atopical dermatitis and dlsohing,

. suppressing the development of atopic dermathiisgkin lesions in rats

. prebiotic effect in rat gut and in bacteria isothbeom human infants: growth promotion of Lactolasiund
Biphidus bacteria

. antidiabetic

. against oral mucositis

. gastro-protective, against experimental colitistaees the function of alcoholic liver diseases
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NUTRITION

Dietology and prophylactics

Royal jelly is a functional food and thus an idadtlitive for prophylactic purposes, for health potiton
due to its functional properties:

Bio-stimulatory

Anti-Fatigue

Anti-Aging, Life-prolonging

Optimal sexual activity

Immuno-modulating, anti-cancer

For good cardiovascular health

Activates Central and Autonomous Nervous Systemi@mpdoves memory

Anti-oxidative (against chronic diseases)

Hepatoprotective

Radiation protective

Skin protection

Antidiabetic

Anti-osteoporose

Gastroprotection

Due to its ideal effects in newborn children iarsideal additive to their food. Hovanska examitied
influence of infant nursing food containing alsoahdl pollen in comparison with infant food without
these ingredients. The infants fed on the food wghingredients had a better adaptation to stress

situations®?.

AN NN N N NN NN N Y N NN

Krilov and Sokolski prepared a tablet containingd® dry RJ, 30 mg ascorbic acid, the resting 265 mg
containing lactose, sucrose, starch and calciuarai® The authors tested the tablets, given to tes
students 3 times per day. While there was no infteeon normal students, test persons with lowered
immunity was beneficially influence, measured bymalised ratios between blood albumin and
globulins ratios and the content of A,B, G immuradmllin proteins and of other parametéts

In summary, RJ has a variety of biological progartvhich make it an ideal additive with rejuvengtianti-aging.
It can easily be combined with other compoundsmins, antioxidants and trace elements.

Royal jelly as a supplement for professional sportaen for better performance

In a series of tests in Russia a Russian preparApeaton 25 was tested in highly trained sportsmen. The tests
were carried out at the beginning and after 21 digsintake of RJ was 4 pills sublingually da#gch one
containing 369 mg lactose-glucose absorbed Ratahdorresponding to about 1.2 g dry RJ dailyprtiol group
took placebo. In the tests the resilience of spmtswas tested in a treadmill, until the sportsnegected a further
load increase, the load being changed every miiiiee endurance of the sportsmen who took the Rilement
was significantly better than the controls afterab@ 21 day of the test and remained significay& after the
sportsmen stopped taking the supplement. It isvknibat in physical performance the endurance dsese
because of an increase of blood lipid hydropercxide antioxidant as RJ should theretically inhib# building
of the lipid peroxidaton. Indeed, there was a highfjnificant difference between the test and thatrol groups
regarding this parameter, on thé"®hd 2% day of training, this difference persisted 5 dafgsr stopping
supplementation. It is known that immunity decesaspon persistent physical strain. This resultsdiecrease of
immunogloblines IgA, IgG and IgM. The humoral imnityrwas tested by measuring these parameters ibldoe
of the test persons. The IgA concentration in caispa with the initial values was higher than tlatcols after
21 days, while the change of the other two parammetas not significantly changed. The number ofdeytes,
lymphocytes, T-lymphocytes, T-helpers and T-sug@esin the blood are a function of the cell imntyirdll of
these parameters were significantly higher in és¢ $portsmen after 21 days, when the values voenpared to
the initial ones, see page163-1676f This preparation is sold in Russia and is a@meps a sport supplement by
the Russian Antidoping Agency, skep://comilfo-api.com/

A 45% ethanol solution containing 2.4 g native R100 ml was tested in a sport performance of 1ye20 old
female students, who took 3 times 10 drops (apdr@8.mg RJ). Following tests were carried out: mesment of
body mass, performance of Stange’s breath holdisig measurement of the viso-motoric reaction, imangn the
bars, 30 m runs with maximal speed, measuremeamdant rate afterwards, then a 5 minute step tiélstarstep
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height of 30 cm, 30 climbs per minute followed by minute rest. There was a significant increagh@feaction
of the organism to hypoxia, as measured by thegtsast and an improvement of the viso-motorictiea@®.

Swimmers

Royal jelly and ubiquinone-10 in honey (10 g hor®30 mg RJ and 60 mg U-10 per day, for 10 days ibites
before training) have a favorable effect on vagayssthetic balance skilled swimmers preventing isie of
developing asthenia and the failure of adaptiveharisms in conditions of intensive training actast It was also
found that the preparation modulates the neuro-hahamd metabolic levels of a regulation of a heaythm,
preventing the risk of the development of energfjetncy**®

The same mixture was tested by the swimmers redhedactate levels in blood plasma, stimulatesothaen-
transporting function of blood and improves thef@enance as verified by the anaerobic interval eigertests®

Football players

In a test with young football players the effectofintake of a RJ supplement, five times a weekwo months,
on 13 morphological characteristics in initial &l measuring, tested against a control groupirfteke). On the
basis of the research results it could be concld®idfootball players from the experimental grevm used royal
jelly had statistically significant increase of lydakight and muscle components, and also a decoédeskin the
final measurement as compared to the initial ohle.results showed statistically significant inae@n
circumference above knee and circumference of lé@gein experimental group on the end of the expenital
treatment. The examinees from experimental grodphigher average values in body height, body nragscle
and bone component, and lower average value &ffat

ROYAL JELLY IN MEDICINE

Table 4:Medicinal effects of royal jelly in humans

Use References

Pediatry: in premature babies or with nutritional deficiersiimprovement of| 4+ 145: 176. 195, 235, 238, 245, 259

general conditions, increase in weight, appetéd,iriood cells and
haemoglobin

Geriatry : improves general condition and weakness of otzblgerelief of % 0 SIS LA €LY

menopausal problems,

Improves vitality, anti-aging: improved erythropoiesis, glucose tolerance g *4* 193 2%9

mental healt; Improvement of memory, neuro- ve@atadctivation and menta
health

Against stenocardia and after heart infarct; assalerosis and atherosclerosi| °% 8% 145 223, 259, 300

hypertension, hypotension

Against respiratory diseases, asthma S PR e

Against eye diseases, e.g. blepharitis, conjuiiaind corneal burn, disturbeq *4° 23 281

eye blood circulation;

Bio-stimulatory, improves physical performance afifans and resistance to | 14> #°

hypoxia

Improvement of memory, neuro- vegatative activation et

Against diabetes 145, 197, 243

Against cancer 116, 314

Against gastric, gastric and duodenal ulcer L

Improves regeneration of skin in wounds n

Against degenerative rheumatism 69

Against warts, acne, ulcers, seborhoe, neurodermiti 150

8

Against renal disfunction

Royal jelly is especially popular in Asia, see Krél. An important part of the clinical research coraks® from
Asia. However, most of the original Chinese litarat the biggest producer of RJ of the world, isatzessible to
non-Chinese.
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Having in mind the many different biological effedf RJ it is difficult to imagine specific mediceffects. In the
Western World there are only very few clinical sasdwith RJ. In more recent Eastern European mapbgr
there are extensive descriptions of the clinicabusf RJ: Shkenderov and Ivanov, 138Budyanski, 199%4°,
Krylov and Sokolski, 2000°, Asafova et al. 2061and Krylov et al. 2007*. Many of the clinical applications
described here are taken from these monographeritfieal citations could not consulted as theyrase
accessible to the author. The majority of the céteddlies are old and do not stand the criteriarfodern clinical
tests, i.e. double blind studies or with necessantrols. However they are carried out with a coesable number
of patients and in some of the studies controtitneats have been carried out.

PEDIATRY, NURSING AND GERIATRY

RJ activates a number of physiological processddasn a stimulating effect on biological growthuglits main
medicinal use is in pediatry, nursing and geriééae tables below). It has a proven effect onrtiease of
weight of different animals supposes its use inngpmfants for the same purpose. In the refereaited in the
table, beneficial effects have been observed emitsfwith nutritional deficiencies and prematurbibsa or:
improvement of general conditions, increase in Weigppetite, red blood cells and haemoglobin.

Table 4 :Royal jelly in pediatry and nursing
Author, clinical test, disease  RJ intake, recommendation, results

Pediatry

Lebedeva, 1959, increase of weight and Intrarectal intake of 5 mg lyophylized RJ, 3 timesay
apetite of 1 year old childréfi®

Fateeva and Rochaf, Intrarectal intake of 5 mg lyophylized RJ by smadlbildren and twice 10 mg

Against hypertrophy and lacking appetite sublingual intake by the older ones. 35 childrenentesated successfully:

of 4 month to 3 years old children After 2-39 day the children began eating, after 15 days veeage weight
increase was 200 g per day

lliash'®® Vasileva® Similar results for similar symptoms as above

Magdalena, 19652 treatment of Comparing the effectivity of different RJ preparasido treat (fresh,

maldevelopment of breast infants lyophilised, RJ in honey) it was concluded that lbestilts were achieved with
fresh RJ

Gyuzikina 1993, 1998" 2 In a trial with premature born children wi@andidasinfections Apilac

(contains 10 mg dry RJ) was given for 3 weeks tfections decreased,
together with a good weight increase.

Dmitrieva et al. 1994 aftéf* Use of royal jelly in new born; positive developrhefithe bactericide
properties of the skin and elimination of bacteiridéctions

Destekina, lliash 1974, aft&#* Successful use of Apilac in new born children viithin trauma

Popova, 196672 RJ was also successfully used in the treatmenteteks intestinal infantilism
(disturbance of nutrition in infants)

Mahmoud 199%° RJ was given to premature babies in doses of 1rgtgefor 5 days. The

babies had a higher weight gain and a higher bifhacbse concentration
(within limits) than the controls. The authors pre® that RJ, and also honey,
cause an increased appetite, and thus a higherilas&in of food.

Nursing

Zweer?® 30 mg of dry RJ per day was given sublingually tosmg mothers having big
blood losses during the birth. Within 8-9 days thddod haemoglobin was
normalized.

Zweer? Similar experiments but with a control group. 2Bmature-born children, 30-

60 mg RJ was given to the nursing mothers. 76 %ethildren recovered,
while in the control group the recovery was 46%e Tdctation of the 61 % of
the nursing mothers (n=93) was improved, whiléhia ¢control group (n=100)
the success rate was 16 %.
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Table 6 : Royal jelly in geriatry
Author, clinical test, disease  RJ intake, recommendation, results

Different authors, treatment of Effective in the treatment of arteriosclerosis, kegss and menopause
different geriatric diseasé§ *"* 3%

Vitek and Janci, 1968 treatment of ~ Summary of the experience of several authors trgatith RJ

poor blood circulation in the brain, different diseases typical for aged persons: 11i@ips were

local brain damages, Parkinson, examined. 71% of the cases had an improved condithile 13 %

astenic and chronic neurosis. experienced complete healing. Best results werieaeth in treating
weakness while Parkinson was at least influenced.

Valiukiene et al. 1997 weakness Intake by 23 volunteers 45 to 89 years old of Aptblets containing
70 mg lyophilised RJ, 2 times a day for 25 daysappearance of
dizziness and weakness, improvement of sleep 4t% @f the persons
had a decreased cholesterol and triglyceride ctritemeased blood
counts of immunoreactivity factors

RJ has been successfully used to improve the derwerdition and weakness due to old age. As ssigro
weakness, menopause etc. In these treatmentsrite-protective, anti- atherosclerosis and arérasclerosis
effects of RJ should also play a role. Fujii hyjes that RJ gamma globulin and gelatine collagerresponsible
for the anti-geriatric skin activating action of°RJ

Menopause

A total of 36 postmenopausal healthy women werdistlin a prospective follow-up study. Participarseived
150 mg of RJ daily for three months. Circulatingdiavascular risk markers [lipid profile, antithrbm-111
(ATIIN), Protein C, Protein S, Plasminogen Activatohibitor-1 (PAI-1)] and bone turnover paramet@rstal
calcium, phosphate (P), parathormone (PTH), tyta-41 Procollagen N-terminal (P1NP), Osteocalcith serum
collagen type 1 cross-linked C-telopeptide (CTX#revcompared between the baseline and the thretkmon
visit.Results: The RJ used in this study was palgity rich in medium chain fatty acids, compoumdth
hypolipidemic properties, which comprised 63% & thy weight fatty content. RJ treatment resulted i
significant increase in high density lipoproteicholesterol (HDL-C 60.2mg/dL+12.3 versus 64.7 mg/tiB.9,
7.7% increase, p=0.0003), as well as in a signifidecrease in low density lipoprotein - choledtérBL-C,
143.9437.5 versus 136.2+32, 4.1% decrease, p=0a0idl)n total cholesterol (224.4+38.6 to 216.1+38.89%
decrease, p=0.018). No statistical significant geanwere found in the remaining cardiovasculaherione
turnover parameters. The intake of RJ 150 mg faetimonths is associated with significant improvetsef the
lipid profile of postmenopausal women. RJ suppldiatgon may offer an alternative method of contrajlthe
menopause - associated dyslipideria

Several causes can disturb the quality of lifeastmenopausal women. Stress, urinary incontinenoae of the
factors that can influence the quality of life odmen, since they evade social activities and lihgtr behavior.
Vulvovaginal disorders adversely impacts sexuabacpsychosocial health, and partner relationships
therapeutic properties of vaginal cream of royly jend estrogen on quality of life, sexual anchary problems in
postmenopausal women were tested in a randomizedblled clinical trial on 90 married postmenopdwsamen
50 to 65-year-old. A total of 90 women were randpdibtributed to three groups and were treated vatjinal
cream of royal jelly 15%, lubricant, and conjuga¢stiogens for three months. Before and aftervateion,
quality of life and vaginal cytology were evaluat@hta was analysed by SPSS 16 using ANOVA and ytdats.
Vaginal royal jelly is considerably more effectittean conjugated estrogens and lubricant in thedrgment of
quality of life, sexual and urinary function in pgnopausal women (p<0.05). Results of Pap smesirf@r early
detection of cancer in the cervix of the womb) sedwhat improvement of vaginal atrophy in conjudate
estrogens group was better than other groups (p£)).and there was no significant difference betwabricant
and royal jelly groups (p=0.89). The effectivenefgaginal royal jelly in treatment of sexual anthary problems
of postmenopausal women is related to its estragaoiperties and could be suitable in promotiohifefquality in
postmenopausal womgh

In Russian apitherapy RJ has been successfullyinsgdmen with climacterium and sexual disfunction,
as mentioned by Ludyanski (see table below).
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Men-related problems

The benefit of royal jelly (RJ) on prostatic-spacintigen (PSA), post-void residual (PVR) volunme a
International Prostate Symptom Score (IPSS) indreprostatic hyperplasia was tested. For the sadyoup of
40 men were administered B®) of RJ over a period of three months, their P8es, prostate volumes and the
volumes of their transitory prostate zones, PVRI&RES values were measured at the end of thariwsth, and at
the end of the third month. RJ reduced PSA samdsmproved IPSS values. Since the use of RJdatitead to
any significant reduction in PVR, prostate volumeto any involution of the transitory zone, it &aps that it may
only affect the blood marker of prostatic hyperjdamnd to improve quality-of-life (QoL) in thosetjzants.

Overall, in comparison to phytotherapy and conwaai therapy, RJ had similar positive effects o @o
patients with BPH, however it exhibited markedlytbeeffects on reducing PSA levels in blood. Therapeutical
use of RJ exhibited no side effetts

A randomized placebo-controlled, double-blind tviéth 61 healthy volunteers aged 42-83 years, alijgjly
group (n = 31) and a control group (n = 30) wasiedrout. Three thousand mg of royal jelly (RJpgylacebo in
100 ml liquid/day were ingested for 6 months. Thenpry outcomes were changes in anthropometric
measurements and biochemical indexes from badeli@enonths after intervention. Thirty subjectghia RJ
group and 26 in the control group were includethamanalysis of endpoints. In an adjusted meangghahthe
variables from the baseline, significant differenbetween the two groups could be found in reddbtml counts
(+0.16x106 /uL for the RJ group vs. -0.01x106 /ptthe control group, P = 0.0134), hematocrit (40s. -
0.8%, P = 0.0251), log (fasting plasma glucose)q#@ 0.01 log mg/dL vs. +0.05 £ 0.01 log mg/dL5 B.0297),
log (insulinogenic index) (+0.25 vs. -0.13, P =310), log dehydroepiandrosterone sulfate (DHEA+®)@8 log
pg/dL vs. +0.20 log pg/dL, P = 0.0483), log testomte (T) (+0.12 + 0.04 log ng/mL vs. -0.02 £ 0l6& ng/mL, P
=0.0416), log T/DHEA-S ratio (+0.05 + 0.05 vs.2B+ 0.59, P = 0.0015), and in one of the SF-3&calle
scores, mental health (MH) (+4 vs. -7, P = 0.02%8)-month ingestion of RJ in humans improved agploiesis,
glucose tolerance and mental health. Accelerati@mooversion from DHEA-S to T by RJ may have bebsevved
among these favorable effetfs

ROYAL JELLY FOR SEXUAL DISFUNCTIONS AND GOOD FERTIL ITY
RJ makes fertile queens out of infertile workerdogge there similar effects in vertebrates?
Women

Premenstrual syndrome (PMS) may have negativetefigacwomen's health and sometimes need
therapeutic non-pharmacological management. A nakd, triple-blind, placebo-controlled clinical
trial, which was conducted in Tehran UniversityMedical Sciences female dormitories between
December 2011 and October 2012. The study popuolatmprised 110 medical sciences student with
PMS, whom were randomly assigned to an interverdiaa control group. Each participant in the
intervention group took one 1000 mg Royal jellysap orally per day, starting on the first day of
menstruation and continued the same treatment thadyghout two consecutive menstrual cycles, while
participants in the intervention group took placebpsules as same method. The outcome measure in
this study was PMS score as obtained through then&ustrual Profile 2005.The mean of personal
characteristics and baseline level of the premeaksicore before intervention did not differ betwee
groups. After two consecutive months consumptioRayal Jelly, PMS score had decreased from 23.17
+17.43t0 11.42 + 14.58 (mean change: 11.75; 98/fidence interval [CI]: 8.31-15.19) and in Placegbo
PMS score changed from 21.48 + 16.39 to 20.27 #6Ll6nean change: 1.20; 95% CI: -1.69 to 4.10).
Also difference between mean changes was signtficaean difference: 10.54; 95% CI: 6.10-14.98).
The results of the study demonstrated that 2 nsotehsumption of Royal Jelly was effective in
reducing PM&™

Infertility

As RJ has estrogenic and proven effects to incraaiseal fertility (see table 2) it could also unince
positively human fertility. In a study on the udeRd against sheep infertility? a study was cited, that
RJ is used to increase the fertility of men and wdinn a book about infertility by R. Lewis, it is
claimed that RJ improvea fertility in both men amaimen, in men by increasing the quality of their
sperm, and in women by increasing the quality efrtaggs®®.
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An intravaginal application of mixture of honey amyal jelly was successful for treating male facto
infertility (asthenozoospermig)and also of treating female infertility by a @mjen-like promoting action
on fetal membranés

An Ukrainian study in 2013 the preparation Endufarte, based on RJ was successfully used to treat
human male infertility due to inflammation of treproduction organs. 500 mg RJ daily for 3 months.
Spermatogenesis was significantly increased, aadrsgolume, spermatodoid mobility and
concentration was improvéd

HEART AND BLOOD CIRCULATION DISEASES

Arteriosclerosis
According to Krylov and Sokolskyd Krylov et af** 143

Kadiseva (1962) report on a successful treatmeattefiosclerosis by treatments of 20-30 mg Ry dail 40
days.

Zaitzeva and Poryadina (1962) report on the uggpoac (10 mg dry RJ) twice a day for one month in
arteriosclerosis patients. Best results were aeki@v patients with initial forms of the diseasadiseva (1962)
treated successfully arteriosclerosis patientsdirygul0 day Apilac treatments: initially increasifingm 10-20mg,
then from 20 to 30 mg, the final two periods desimg 30-20 and 20-10.

According to Asafova et &.

Dudaev, Ljusov (1988) used RJ against the samashs@®.5 g RJ per day sublingually), resulted orekese of
cholesterol.

Other reseach

Positive results on the blood arteriosclerosisaherosclerosis parameters , cholesterol and ¢tegiges, were
found by Kaczor et al. (1962 and Vittek (19957%, in the latter studies cholesterol was lowered 46 in
people with moderately high cholesterol levels.

RJ 6 g per day was taken by humans for 4 weekansetal cholesterol (TC) and serum low-densitpfiptein
(LDL) decreased significantly compared with thos¢éhe control group (p<0.05). There were no sigaifit
differences in serum high-density lipoprotein (HRI)triglyceride concentrations. Moreover, the tietaship
between the serum cholesterol and lipoprotein sewels investigated. Among the lipoprotein fractjesmall very-
low-density lipoprotein (VLDL) was decreased (p<).@fter RJ intake. The results suggest that did®dr
decreases TC and LDL by lowering small VLDL led&ls

A trial by Muenstedt et al. in 2009 failed to deteemediatechanges of blood lipids after RJ int&ke another
trial by the same authors fouttéit RJ increases HDL, not in all but only in older patients"®

Other heart diseases

Stenocardia (Angina pectoris)

According to Krylov and Sokolskyd Krylov et af** 143

Nemanov (1959) and Mistenko (1960) used RJ forcaessfull treatment of stenocardia by sublingugéstion of
10 mg dry RJ, 3 times a day for 2-4 weeks. ThecefiéRJ was gradual, complete healing was afteedk, the
effects are not immediate like that of nitroglyoexi

Nisov and Lupachev (1962) treat successfully stertba by treatment with Apilac, the effects ar¢ imamediate
like nitroglycerine, they are explained the effiegtthe normalisation of the blood protein pattern.

Okorokova and Fomina (1993) was used sublingud@/rag dry RJ for 20 days, alone or in combinatiatt w
anti-stenocardia agents like nitroglycerine. ARe3 weeks the intake of nitroglycerine could beilinipted or the
dose decreased by a factor of 2. The heart dynfamiiors as arterial blood pressure and normalisatfdEaKG
improved too.

Okorkov et al. (1993) report in two clinical stusti@) on stenocardia patients and b) of 42-55 yadra/romen
with neuro-vegetative-hormonal based myocardiatrdpdly using RJ in combination with bee venom. &hthors
from the cardiology department of the universityRyfazan, Russia, explain the positive effects leypbsitive
hormone-like effects and by the improved nutriticarad functional supply of the myocard.
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Lyusov and Meshteryakov (1994) compared the effERJ with other anti-stenocardia agents. 300 mgé&day
was given to all patients with ischemic heart digefdirst group) and stenocardia (second groupwlale 76 %
of the RJ treated patients had an improvementeo$yimptoms, best results with 86% success ratéervihe group
with stenocardia of the second functional class.

Myacard-infarct, hypertonia
According to Krylov and Sokolskyd Krylov et af** 143

Lupachev (1965) used 3 to 6 pills of Apilac per tlayreat 80 persons more than 40 year old mydedardarct
patients, some of them with hypertension. Cowtrathe action of nitroglycerine the heart pairswat
extinguished, but its duration and intensity desegla The author presumes an anti-spasmolyticracticrease of
coronary blood flow and the positive neuro-vegetatffects of RJ to be the cause of the RJ aciibe.blood
tension normalized and the blood parameters impféve

Fomina et al. (1998) report on a positive effedRdfin the treatment of hypotony. 60 patients Withod pressures
of 100/60 or less almproved their readings to values of 110/70 to/120

According to Asafova et &l.

Margavichene et al. 1988 tested the use of RI4&p0.07 g RJ)) against ischemic heart diseastu@img angina
pectoris) in 25 men, decrease of cholesterol wakaed only after 5 months.

Ohotskyi and Kovrigonoi (1984) tested RJ (1-2 tebtd Apilac) in 2141 patients, 412 p. with coronaclerosis
243 p with stenocardia, 49 p. after myocardialrictfa384 p. with vegetative vascular dystonia agd 8. with
hypertension climacterium syndrome (men and woniEm.conclusion of the authors: the general coomtiof
patients with athero- and coronary cardial scleresih tendency towards vascular spasms improvedpsardia
attacks disappeared, the blood circulation initnéd improved.

Ogorkov and Fomina (1994) used 10 g honey-royBl {8P6) for 25 days to treat 20 women with vegeti
myocardial distrophy of women in climacterium. Résumprovement of general condition, blood pressu
stabilized.

Respiration diseases

According to Shkenderov and IlvaAty

Vitek and Janci (1968) have reviewed 10 publication the use of RJ against bronchial asthma: Rlisexs
sublingually in doses of 50 to 500 mg per day. @fl811 patients 75 % showed improvement and thgsyms
stopped for a longer time.

Matushevski et al. (1972) treated patients witmbhial asthma with 3 times a day 100-150 mg diy R
sublingually, for one month. The condition of fhetients improved, the eosinophil cell values wexek to
normal.

Petrov (1971) treated successfully 170 childremsgastic bronchitis by aerosol inhalations withdéyand RJ.
Diabetes

In 1956 a work on the antidiabetic effect of RJ wablished*

Diabetes 2

RJ contains substances with anti-diabetes aclii®yl0 HDA and other fatty acié'S and improves insulin
resistence in fructose drinking rifs

In a 2014 first Iranian study the effect of a daltyse of 1 g RJ for 8 weeks diabetic women was studied (20
test, 20 controls). RJ supplementation, decreassghificantly mean fasting blood glucose (1634551 mg/dL
vs. 149.68+42.7 mg/dL) while fasting serum inswlias increased significantfy.

In a follow up 2015 a randomized clinical trial, gétients with type 2 diabetes were assigned medJ (n = 20)
and placebo (n = 20) groups and received eithgy ft@sh RJ or placebo after overnight fasting margtudy,
blood sampling was carried out 1 and 2 hours &ffeingestion. There was no immediate RJ effectiasnmpa

glucose, while the C-peptide concentration increasgnificantly™".

In another Iranian study it was shown that RJ iataday have favourable effects on serum total aiak@on
capacity and on the homeostasis model assessanenstilin resistance in diabetes type 2 patféhts
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Fifty patients with type 2 diabetes participatecidouble-blind, placebo-controlled study. Theipgrants were
randomly divided into RJ and placebo groups andeweren doses of 1000 mg royal jelly or placeboriz$ a day
for 8 weeks, respectively. Weight, height, fastahgpd glucose, ApoA-I and ApoB were measured a¢loas and
endpoint. There were no significant differencebaseline characteristics and dietary intakes betwesups. The
mean difference in glucose concentrations decreasbe RJ group (9.4 mg/dL vs. 4 mg/dL; p=0.0THe mean
difference in ApoA-I concentrations increased ia B group (34.4 mg/dL vs. 1.08?mg/dL; p=0.013krélwas a
significant decrease in mean difference of ApoB/Agon the RJ group compared with the placebo gr(fup08
vs. 0.13; p<0.044), respectiv&ly

Muenstedt et al. (2009) confirmed the RJ antidialeftects: twenty healthy volunteers underwent the
standardized oral glucose tolerance test (OGTT aftetwards a second OGTT after ingestion of 20 mative
royal jelly. Serum glucose levels after 2 hours tredarea under the curve for glucose were sigmiflg lower (P
=.041) after royal jelly administration. Substamogiginating from the pharyngeal glands of thedyobee with
insulin-like activity are likely to have causedgtaffect and may thus be, at least partially, resjote for the
lowering impact of honey on blood glucose levéls

In another study 6 month ingestion of 3 g RJ diaiid to a significant decrease of fasting glucaseontrot®
Diabetes 1

A daily dose of 200 mg freeze dried RJ for 3 momsliabetes 1 patients failed to influence theghe level$®
Cancer

The anti-tumor effect being tested in children védttute leukaemia, lypmpoma and hepablastoma.tiogexf 1
gr fresh RJ daily showed some positive results1 ghiveight and improvement of the general conditbthe
children, together with increase of white bloods;eleutrophils and leukocytes. The authors cormdutat
although RJ can influence positively cancer grovttis, not a drug and patients should not rely droRly for
treatment of cancers®

In another test RJ stimulated the immunoglobulirapction by human lymphocytes and increased thiecancer
factors IgM and 1gG in lymphocytes of patients witieast cancer”.

A Russian study by Oveckin in 2004 reported onstinecessful palliative use of the preparation Apig(8 times
a 100 mg RJ dose), alone or in combination withmattberapy and radiation in patients with maligrduddenal
ulcers, kidney and glandular cancers. RJ imprakedife quality of the patients: their appetitepimoved and the
pains decreased, reported‘fn

Gastroentorology

Mishtenko (1974) treated patients with gastric daddenal ulcers and gastritis by 20-25 mg dry R8s per
day for one month, patients being on a diet, aftrol group on diet only 2. group with a diet d&dl 3. traditional
medication and RJ. In group 1 (diet only) 41 % jpafients) improved, 66 % of the group 2 patientgi(®)
improved while in group three 88 % (130 patientsprioved, cited by,

Autoimmune diseases

The immunomodulatory effects of fresh royal jeRdj administration on systemic lupus erythemat¢Sug) in
humans was studies effect by fresh RJ administratiothe disease course in children with SLE witima
immunological markers (CDdand CDS regulatory T cells and T lymphocytes apoptosisjn open-label study in
which 20 SLE children received 2 g of freshly pmegbRJ daily, for 12 weeks. The percentages of

CD4' CD25"9" FOXP3cells (CD4 regulatory T cells) and CD8D25""FOXP3cells (CD8 regulatory T cells)
were significantly increased after RJ treatmentwbt@mpared with baseline values. Apoptotic CD4 T
lymphocytes were significantly decreased afteriedapy when compared with baseline values andahtat
group. This is the first human study on the eftéddRJ supplementation in children with SLE. Oumtesshowed
improvements with 3-month RJ treatment with redarthe clinical severity score and laboratory mesKer the
disease. At this stage, it is a single study wiimall number of patients, and a great deal oftexhdil wide-scale
randomized controlled studies are needed to diitivalidate the efficacy of RJ in SI’E

The experience in Ludyanski's hospital:

The table belowable summarises the different medical uses of Rlgivhtable the results of treatments with RJ
against different diseases in Ludyanski’'s hospftal

Table 7:Uses of royal jelly in a Russian hospital
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Treated disease Cases Cases with

Very good and good improvement no improvement
Arteriosclerosis 27 6
Cerebral insufficiency 46 12
Climacterium 39 5
Hypertonia 21 8
Hypotony 16 5
Pediatric diseases 12 3
Poor blood circulation 35 11
Sexual disfunction (men) 26 5

External Applications
Wounds and cosmetics

RJ has wound healing properties. Its major praetivates keratinocytes, involved in wound hedfingt inhibits
the production of proinflammatory cytokinines, tightito play a role in skin inflammatibi promotes the wound
healing in diabetic mic&’ and heals foot ulcers of diabetic patiéiitsThe healing effects of foot ulcers of diabetic
patients could not be confirmed in another stéfdy

The antimicrobial properties, together with thetpites and fatty acids makes it appropriate for sigplications. In
cosmetic preparations RJ prevents spots and wsirskid moisturises the sifhA RJ extract increases the natural
moisturizing factor (NMF) by promoting the expriessof profilaggrin in the skin, as well as by hayia
moisturizing effect on the stratum corn€tnRJ reduces melanine synthesis and is a gooddztador skin-
whitening in cosmetiés

To determine whether dietary supplementation offdy improve epidermal level of hydration and tatdamides
(Cer), a major lipid maintaining epidermal barfi@r dry skin protection, mid- aged 47 subjects (mage 41.3 £
6.2), who have dry skin, were randomly assigned tintee groups: groups RJ1 (n = 17) and RJ2 (n) +ebg&ived
capsules contained 520 mg/day of either freezeddik(RJ1) or RJ2 which was pretreated with prgtaol
enzymes, thereby the removal of allergy inducedemmdn RJ. The dietary royal jelly improved epiched
hydration after 10 weeks, more after RJ2 than'RJ1

According to Krylov et af***:

Somov and Abramova (1962) used a 5 % RJ aerosotir@es a day, against seborrhoea and other ecliegna-
skin inflammations. Many skin creams and lotionstam RJ. Malay et al. (1965) have used of GR agaiwarts
(cream containing 1 % RJ). Smirnova (1960) has 0@ RJ emulsion to counteract face drynessnpoave
elasticity of the skin and to diminish pigmentaticmdiminish fatty seborrhoea, to clean the ailngls. Omarov
(1990) uses creams with RJ to tonify the face gkimyoisture its dry skin and to make it fresher.

Ophthalmology

According to Krylov et af***

RJ has been applied also: in ophthalmology: Maxkodga975) has used a RJ preparation for the tradtofe
retina diseases connected with the disturbandeeagye microcirculation.

Nedelka et al. (1987-1990) used RJ, 1 % in me#iyllose glycerol) successfully against traumaécakitis and
lesions of the conjunctiva and the cornea. Nedellad. developed different preparations: dropsaers and
soluble films. These results were confirmed by dakki (1974) and Tanev and Peitshev (1974).

TOXICITY, COUNTER-INDICATIONS AND PRECAUTIONS
Chronic toxicity

Krylov et al.*** describes experiments of Vassiliva (1962) and Lbpa¢1962, 1976) with animals: doses from 1
to 10 mg/kg per day cause a progressive weighéaser stimulation, in a dose of 100 mg/kg the wéigirease
begins to become smaller and at doses of 1000 ntigékg is a weight decrease in comparison to clsnffte
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toxic effect at higher dose is abnormal morpholofjthe brain tissue of the animals. Spiridonovletaund no
cytotoxic effects for RJ on rat lymphoblast c&lls

An injection of 1ml RJ per mice (about 50 g/kg)ree® be toxic, while a dose of 5 g/kg was not taid induced
an increase of the weight of the lymphatic ti&ue

The chronic toxicity of RJ upon ingestion shouldfineher studied, while it seems that RJ ingestioght be toxic
in relatively low doses

A good therapeutic index means that the safetpfdmttween the therapeutical and the toxic doaelesast 500
(for most synthetic drugs the TD lies between 3 Hd@). In humans a safe dose with a therapeutixiof 500
corresponds to 2 mg RJ per kg, and a therapewtixifor a 75 kg individual this being 150 mg RJ gay.
Increasing of this dose to 750 mg per day, RJstilllhave an acceptable therapeutical index of 100

Allergy

During the last 10 years there are several puiicat reporting cases of allergy following the aggtions of RJ.
Asthma and anaphylaxis have been reported in emest ™ 224%2% 2455 well as one case of skin contact
dermatitis’’®. These reports are mostly from East Asia, wheris Rdnsumed more often, while allergy cases in
Europe are much less frequently reported. Accgrtiiran epidemiological study in Hong Kong with714
normal persons the allergy prevalence is 6.1 p@0'fd Patients with a risk of RJ allergy have ofterafiergy
towards bee venom and are atopic (show immedikigyglreactions§”. On the other hand, an epidemiological

study in Russia with 640 no cases of RJ were erecenf’®.

RJ should be used as a food-ingredient or medanheafter an allergy test. In persons with a higtf allergies
or with asthma, taking royal jelly has caused bhimicspasms, acute asthma and anaphylactic sitaskhkrefore
imperative that anyone who is considering supplaimgnvith royal jelly consults with a physician loeé¢ its use,
especially those who are allergic to bee stingaefipor who have asthma. People with bee venonggllasthma
and with a high incidence of allergy should avoiliitake. A special caution should be noted fogpaat and/or
lactating women as well as for pregnant and/oatawg women as well as for small children.

The major royal jelly proteins 8 and 9 are glycasgtl components of Apis mellifera venom with akarig
potential beyond carbohydrate-based reactivity yTieve IgE-sensitizing potential in BV-allergic igaits beyond
are allergens, which might be potentially importmta fraction of venom allergic patiehts

The hypoallergenicity of alkaline protease-tred®ddn vitro and in vivo was tested: the treatedc&Xtained the
same levels of vitamins, minerals and specifig/fattid as in untreated RJ. Also the IgE-bindingacéy of the
treated RJ was very significantly reduced by cotidgdn vitro assays of the blood from RI-sensitpadients. An
in vivo skin-prick test on the RJ-sensitive patsealso showed that, in the majority of the patiédtsut of 4
tested), the treated RJ did not evoke any allecg@siponse. It is thus advantageous to preparealigpgenic RJ
by a protease enzyme treatment for its safe consomi}

HEALTH CLAIMS FOR ROYAL JELLY
According to the EU Regulation 1924/200@lifferent health claims can be made.

1. Diet-related cardiovascular disease

Long term ingestion of royal jelly can improve dandiscular health, concerning the drop of the lloo
cardiovasuclar disease risk factors blood lipidslaiolesterol

2. Physical performance and fitness

Intake of royal jelly can improve the performancel dithess, especially of elderly people (anti-ggin
3. Diet-related cancer

Intake of royal jelly can reduce the risk for cance

4. Mental state and performance

Intake of royal jelly can improve the mental statel physical performance. These effects are esheci
significant in older people (anti-aging effect).
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APPLICATION FORMS AND INTAKE

Storage and shelf life of the product

Freshness has been attributed a great importané&lfquality. Royal jelly can be spoiled easilndt properly
stored. Immediately after harvest it should be i dark vessel and stored 0 - 5°C. Stored uthdse
conditions its quality remains OK for half an yeReterioration of royal jelly can be prevented byrieg RJ in
Argon after harvesting After longer storage it will turn rancid. Frozesyal jelly can be lyophilised as it can be
transported more easily in the dry state. If froazeoan be stored for 2-3 years without loosingt®fjuality.
Chauvin states that the physical properties ofliahge after 20 hours after harvest, if left at ambiemperature
¥ That means that RJ should be stored in the cmiaeidiately after harvest. According to Chauvin R t
biological properties of RJ in what regards itsatality to induce hyperglycaemia, remain intactyoidr 1 month,
if stored at about 4°C. On the other hand Krylstad whole RJ, stored for one year at 5 °C andda@ur that its
antimyocard activity, measure was not differemigomparison to fresh B3 Recently it was also shown that only
storage of RJ in frozen state prevents decompagifidiologically active RJ proteitf.

On the other hand, storage experiments of freshnidJFTIR measurements of protein degradation shdiwetd
after 21 months of storage at -20°C the proteinrzep decompose. When RJ is stored at 4 °C Rildhe
stored for a maximum of 7 weéR%

Experiments have shown that the enzyme glucosese&idnzyme contained in RJ is influenced bothdrage
temperature and time? At 4°C there was small reduction of enzyme agtiwhile at 20°C it decreases
significantly after one month and degrades comfyletiter one yedr. At 37 and 50°C this decrease is fastéfhe
determination of glucose oxidase is analyticallgv@&@mple and thus within the capabilities of albbratories. This
method could be used to evaluate the product' sifiess; however, further investigation must firstbeducted
into the natural variability of this component iretfresh product.

Recently it was proposed that furosine contentoeansed as a marker for RJ freshif8sEhe initial content of
this compound is very low in fresh royal jelly. $gieally, the content rose to as high as 500 m@gLof protein
after 18 months’ storage at room temperature anud@00g at 4°C. Samples taken from store shehvewsed
values ranging from 40 to 100 mg/100g protein. Véee of furosine, a product of Maillard’s reacti@noved
very low (from O to 10 mg/100g of protein) in frésproduced RJ samples but increases over timeraredation
to temperature. A limit of 50 mg furosine / 100@tein could be used for fresh RIspecific RJ protein,
decomposing upon storage can also be used ashadsssmarkét®. A cheap and fast method based on a
chromogenic reaction of RJ and HCI has been praf@se

Improvement of storability

From the above findings it is clear that RJ is astable product. Freeze drying is the most impoteshnological
method in order to improve the storability of Rbwéver, there is a loss of volatile substancesepsrted by
Vahonina, 1995 i, Stabilisation can be achieved by mixing 1 to 284RJ into honey, where all enzymatic
activity is stopped.

As reported iff the Russian Braines found out in 1968, that RJbeahound to a mixture of lactose and glucose,
which improves its durability. In Russia RJ is of@fered in such lactose-glucose pills under thea of Apilac.
The method of Braines was improved as follows: [@xt of frozen RJ are added to one part of driedage-
lactose (1:1), then the mixture containing 50 md/kascorbic acid as an antixodant is dried untoumidity.
This product is stable at 4 td8 for 2 years *

Shelf life

Fresh royal jelly:
* 6 months, if stored in the refrigerator (3 to 5 °C)
» 2years if stored in the freezer (< - 18 °C)

Lyophylised royal jelly
e One year if stored in the refrigerator (3 to 5 °C)
e At least 2 years if stored in the freezer (< - T3 ©
Fresh or lyophylised royal jelly in honey
* Two years at room temperature, if honey-RJ totahidity is less than 18 %.

Bee Product Science, www.bee-hexagon.net, 2017 19




Application forms

Royal jelly is used in different forms: as raw rbjaly (alone or in combination with honey and etlbee
products, as alcohol extracts in ampules), in Iytipad form or as pills. Most of the natural R&isred in frozen
state before selling. Whole fresh royal jelly logesiological activity upon storage at 4D for seven day$’ It is
packed often in small, closed, dark coloured bsttt@ntaining 10, 15 or 20 g. Spoilage due toligim and
oxidation is thus prevented. Royal jelly is consdrtegether with honey or as pills. RJ can begtepk
sublingually or directly ingested. Injections aelonger used because of allergy problems.

The daily ingestions dose for adults used in tfferdint studies varies between 10 and 500 mg shfreyal jelly
per day, most human studies are carried out wigleslof 20 to 200 mqg daily

For apitherapy higher doses are recommended: ehil@2®-100 mg/day; adults: 200-500 mg/day

All apitherapy applications of royal jelly should be carried only after consulting a doctor and testing for an
eventual allergy People with bee venom allergy, asthma or with a high incidence of allergy should avoid RJ
intake. A special caution should be noted for pregnant and/or lactating women as well asfor pregnant and/or
lactating women aswell asfor small children.

Royal jelly in honey

For mixing fresh RJ consider honey with a low hutgidower than 16 % water, in order to preventiEge by
fermentation. If freeze-dried RJ is added to hawegchieve a higher RJ concentration, crystalllsaaey with low
water content should be used, in order to prevsimgy of RJ to the surface. The RJ honey shoulstded at

lower temperature. One table spoon of about 204RJ in honey of it will contain 200 mg fresh Rdich

equals the recommended dosage per day. It hagdeened that HDA content of RJ-honey products elzees
upon storagé®. Thus these products should be stored also atewmeratures or frozen for optimum activity. In
Asia RJ is often an ingredient of beverages.

Higher doses can be achieved my mixing directlgZeedried RJ in honey. Until 5 % of FDRJ in honag be
achieved with an acceptable sour taste of the m@xtu

Royal jelly bound in lactose-glucose pills

According to Burimistrova, the storability of fre®J can be improved, similarly to the one of FDBbioyding RJ
to a glucose-lactose adsorbent according to thewimlg manner: 6 parts of FRJ are added to onegbathtied
glucose-lactose (1:1), the mixture containing 5@kmd.-ascorbic acid as an antixodant, the mixtsrdried until 4
% humidity. This product is stable at 4 t8@Bfor 2 year¥ *

Cosmetics

RJ is often used as an ingredient of cosmeticeraskin application for treatment of burns and oteunds. It is
usually included in small dosages (up to 1 %) bdeteriorates quickly. The freeze-dried form skdee used
because it is easier to handle and is more stable.

Facelifting cream with RJ (found imww.royalbeejelly.ne):

» 80 grams of blended oil; 45 grams of cocoa buitdrgrams of beeswax; 1,5 dcl of water; 10 granfsesh
royal jelly

« Melt the oils and wax at low heat, stir for 12 ntes; remove the melted liquid from the stove and
add water, mix with a mixer (handy one) until itgereamy like — smooth, poar into a glass, cover
and store on a dark place. See recipes for otheoBmetic products irell**

BEE BROOD FOR NUTRITION AND HEALTH
Composition and nutritional requirements

The composition of fresh bee larvae has been stunity by Finké®, while the composition of powedered bee
larvae is studied by Naruffii. There is quite a good agreement for the beedarwanposition between these two
studies excepting for biotin content. Bee larvagidde used in bigger quantities as a part of tloel diet,
especially as a protein source, especially riokssential amino acids (tables 7 and 8). The faitysaare mostly
saturated (52 %), monoansatturated acids being d6d/foly-unsatturated acids only 2 % three prinfizity
acids are oleic, palmitic and stearic acids. Ingdéseigreater part of the protein is composed aharacids. Of all
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amino acids only sulphur amino acids methionine@rsteine are lacking. If consumed in a quantifig@to 100
g daily, it can be a good source of vitamine C licleginositol, and most of the B vitamins, whiteedntains no
detectable levels of fat-soluble vitamins. It iscah good source of minerals, from all trace elésdre content of
Selenium being most noteworthy.

Budnikova (2009) found that fresh drone brood cioist2.73 % 10-HDA 8 nMoles/| testosterone and274
nMoles/| estradidf.

Table 8:Composition of bee brood compare to that of beefral soybean after**

Component larvae pupae beef soybean
Water 77 70.2 74.1 70.0
Protein 154 18.2 17.7 12.9
Fat 3.7 2.4 2.8 5.9
Glycogen* 0.4 0.8 0.1-0.7 2.4

*- glycogen (a carbohydrate polymer) was determinstead of sugar, contained as 9 % of total, wbidginates
from honey rests.

Besides a possibility to be used as food for itdgdn content, it could also have similar effecdd. However,
there are very few published works. Italian psytlses observed improvements in respect to thetéppbody
weight, hepatic activity, digestion and haemopholeinctions of 15 female psychiatric patients wiere
suffering from loss of weight and appetité

Drone brood, after addition of a little propolisasvdesiccated under vacuum until 99 % dry mattecextration.
The product kept the original biological propertiggasured by its immunomodulating, spleen andlT-ce
stimulating properties*,

Table 9 Main components offresh ** *°and powederedbee brood®

Component Fresh Powedered RDI
/100 g g/100 g g

Water 76.8 4.5

Proteins total 9.4 52.3 48-56

(Amino acids) 7.9 57.7

Lipids 4.7 21.9

Fatty acids 4.0

10-HDA 3.3

Carbohydrates 8 17.8 300-340

Fiber content 0.5

Ash content 0.8 3.5

Table 10:Secondary components of fresf **and powederedbee brood®®

Component Fresh Powedered RDI

Vitamins mg/kg mg/kg mg

Vitamin A (IU/kg) <1000

[-Carotene <0.2

Vitamine E (1U/kg) <5

Vitamine C 38

Vitamine B, Thiamine 4.1 16.9 14

B,; Riboflavin 9.1 31.2 1.6

Bs; Niacin 36.7 18

Folic acid 0.93 0.4

Bs; Pantothenic acid 11.9 51.5 6

Bs; Pyridoxin 1.2 1.8 2

B.>Cobalamine <1.2 0.31 6 ug

H; Biotin (ng/kg) 0.23 776 30 pg

Choline (g/kg) 1.68 6.9 0.5

Inositol (g/kg) 10.5 30 mg
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Minerals mg/kg mg/kg RDI

Sodium 128 423 2400
Potassium 2690 10400 3500
Magnesium 211 816 350
Calcium 138 446 1000
Phosphorus 1790 8040 1000
Iron 16 63.2 15
Manganese 0.6 3.3 5
Copper 4 16.9 2
Selenium 0.06 0.12 35 ug

Table 11:Hormonesin fresh royal jelly and fresh drone brood®®

Fresh royal jelly Fresh drone brood
nmoles /100 g nmoles /100 g
Testosterone 0.20 £0.03 0.31 +0,015
Progesterone 4.61 £0.26 51.32 + 8.69
Prolactine 70.8 +£20,0 410.0 £ 65,4
Estradiol 52.0+6,0 677.6 +£170,3

Besides these hormones Burismistrova reports oneShistudies by Li et al. (1982) and Pan Jian-G885) that
DB contains also the typical bee hormones protlico&ropic hormone (PTTH), juvenile hormone and ety

Osintzeva et al. (2009) tested a drone brood (B)dgenate by feeding 15 mg per kg to 2 years ofs @0 min.
before the regular feeding. The dogs ate voluptéing DB. Blood was tested before and 30 days aftake. :
Thyroxin and Tri-iodothyronine concentrationsrigased by 40 %, while thyreotropic hormone (Th)
concentration decreased by 37 %, increase was negkisutotal blood proteins increased by 12 %)ydgrides by
99 %, high density lipoproteins by 12 % and lowsignlipoproteins by 94 %. The weight increase @a%6
higher than that of the contr6ts

Bee brood for human consumptiorafter Krell**®

Gather larvae by cutting them out from the comledriGerate or freeze or eat immediately. If lanae
refrigerated immediately, freezing, drying, boiliogfrying should be completed less than 24 hotter &ollection
of larvae to avoid any spoilage since insect prdalecay much faster than those of beef, chic&erh br pork.
Where no refrigeration is available, processing Wwive to be started immediately after collectidrthere is no
freezer or refrigerator, the boiled larvae shoulel tonsumed within a day. Fried larvae will keejittiellonger.

See more information on bee broodirell**°

Bee brood in lactose-glucose pills

According to Burimistrova, the storability of freblee brood can be improved, by binding fresh BB ghucose-
lactose adsorbent according to the following man@garts of BB are added to one part of dried ggeclactose
(1:1), the mixture containing 50 mg/kg L-ascorhiideas an antixodant, the mixture is dried unfibdhumidity.
This product is stable at 4 td’8 for 2 year¥’

Biological action

Burimistrova carried a series of biological expernts. DB shows antibacterial activity, but it isaker than that
of RJ. Mice were fed with: normal feeding withodd#ives (control), with and 10 and 20 mg/kg DBRar and
were subjected to daily swimming. The animal sizthe DB fed mice and the swimming capabilities evierss
pronounced than after the feeding of the same digsnof RJ, but bigger than the controls. The auttoncludes
that DB has a less pronounced activating and aotegtive activity than RJ, but these activities rae
pronounced than the control non treated animalgh®wther DB has a more pronounced gonadotrofiigtsic
than RJ, allowing the rehabilitation of blood comication of testosterone and fructdse
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DB caused androgenic effects in mail broitétdn castrated male rats it has a androgenic &ctivile in female
rats it has an estrogenic effégt

Belyaev and Sofonkaya (2009) tested a liquid dimoed by feeding rabbits by intraoral intake of kg every
48 hours (controls treated with gelatine). Thelihitituric reactive substances ( a mass for ligidbyidation and
oxidative stress) decreased by 26 %, while th#tt@tontrols increased by 25 %, serum sialic agittentration (a
mass of the cardiovascular mortality risk) decrddsdhe treated groups decreased by 20 % whiledh&ols it
increased by 24 %. The experiments showed a decoéaxidated reaction products in blood and ineesaf the
cell resistance of the DB treated rabbits. In asddseries of experience the endurance of the &imaler stress
condition was tested by giving 0.015 ml per mousm{rols fed with gelatine) and testing the aninfiatsactive
swimming after 10 days intake. The endurance ottmtrols increased by 9 %, that of the DB treapexip by 35
% in comparison with the beginning of the t&st

Apitherapy

In Romania a drone brood preparation Apilarnil lbase drone brood has been developed and useddsed on
freeze dried drone brood. A Romanian book by idsll: “Apilarnil — health, power and long life” wasblished
in 1990. Apilarnil is used as a biostimulator fangar conditions as royal jelly: for rehabilitaticand activation of
the aged people, against neuro-vegetative and lsgraldems.

In the Russian book “Theory and agents in apithgragritten by a group of Russian scientists, apgiions
against chronic gastric ulcers and liver insufficg are mentioned, mainly Apilarnil use in Romariso
Romanian studies of the use of Apilarnil are citdielianu et al. 1983, reporting on successfulinsgderly
people with psycho-neurotic sympoms and climactenielated symptoms**.

Allergy
In a study in Russia the incidence of allergy tagabB application was 2.4 % (n=4%)

You can find more information on the productionljextion and quality and applications forms of Rilie Royal
Jelly Chapter One onww.bee-hexagon.net
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