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Abstract:

Experiments were conducted in the Research Complex of
Agriculture Faculty (Microbiology Research Laboratory), Cairo
University-Giza, Egypt in 2019 season, to study the antimicrobial
activity of a mix of bee venom collected from two hybrid, Carniolian
bees Apis mellifera carnica and Italian bees Apis mellifera ligustica
(Hymenoptera: Apidae) at different concentrations using a well
diffusion assay against different bacterial and fungi strains which
causes diseases of honey bee colony and human. Also, Minimum
inhibitory concentration (MIC) of bee venom against fungal disease
"Stone brood" caused by Aspergillus flavus NRRI 1957 affect honey
bees colony. Data indicate the antimicrobial activity of the collected bee
venom against different microorganisms that infect both human and
honey bee colonies. The present study showed that antifungal effect has
a dry bee venom against "Stone brood" caused by Aspergillus flavus
that affect honey bee colonies. Moreover, the experiment detected the
minimum inhibitory concentration (MIC) of the collected bee venom
against fungus Aspergillus flavus. Moreover, the bee venom
concentration at (40 and 80 mg/ml) showed an incomplete reduction of
Aspergillus flavus growth rate while bee venom concentration at (> 320
mg/ml) recorded has the highest reduction rate. Thus, the highest
concentration of bee venom showed the highest antifungal and
antibacterial activity. Furthermore, the bacterial and antifungal activity
of bee venom on different bacterial and fungi strains affecting humans
were investigated too in the current study. Concentrations of bee venom
were chosen according to previous MIC experiments studied in the
current work (320 pg/ml). Bee venom showed a broad antibacterial
activity against different G+ve bacterial strains of (Staphylococcus
aureus ATCC 6538P, Staphylococcus aureus MRSA ATCC 43300,
Bacillus Cereus ATCC 33018),and G-ve bacteria (Salmonella
typhimureum ATCC 14028). In addition, it showed antifungal activity
against (Candida albicans ATCC 10231 and Aspergillus niger NRRL
326) indicating bee venom had broad spectrum activity against a
different variety of microorganisms. Finally, bee venom is an important
economical product of honey bees colonies in the medical field and
plant disease control. Therefore, the light should be shed on bee venom
productivity and industry.
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Introduction

The products of the honey bee
Apis mellifera L.
(Hymenoptera: Apidae) are of great
concern in (Apitherapy) fields of
medicine and pharmaceutical industry
nowadays and many researches proved
the importance of honey bee and honey
bee products. These products such as
honey, royal jelly, wax, venom, pollen
and propolis are very important due to
their nutritive value or important
pharmacological  activities, which
influence different biological and
medical aspects of human health.
Successful treatments of the central and
peripheral nervous system, such as back
pain, limb pain, neuralgia, neuritis,
articulates  polyneuritis and  ear
inflammation (Munstedt and
Bogdanov, 2009 ). According to Dong
et al. (2007), the venom also contains
mineral substances, volatile-organic
acid, formic acid and some antibiotics.
Venom is one of the products of honey
bee which is an important component in
the pharmaceutical industry of use of
naturally available substances
medicines. Bee venom has interesting
pharmacological properties and is used
in the treatment of various health
condition such as rheumatism (Kim et
al., 2003).

Bee venom therapy is a part of
apitherapy that utilizes bee venom in
the treatment of health conditions.
Apitherapy is the use of bee products,
such as: honey bee, pollen grain,
propolis, royal jelly, and wax and bee
venom. It has been used since ancient
times and in this modern age as an
alternative therapy to treat several
diseases like multiple sclerosis, Lyme
disease, and chronic fatigue syndrome.
Bee venom has a rich source of
enzymes, peptides and biogenic amines
and contains at least 18 active
components (El-Bassiouny, 2007).

Pheromones  secretion s
considered as one of the main stimuli
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for inducing an aggressive attitude
amongst defending worker bees (Gary,
1974), also the use of the bee venom for
medical purposes is known to be a very
old practice, especially for rheumatism
and thirties. Hypocrites (400 B.C.) have
mentioned about bee sting therapy used
for arthritis. Nowadays bee venom
(Epitoxen) is used for the treatment of
naturopaths. It’s also used in
immunotherapy as a means for
decreasing the sensitivity of allergic
reactions in individuals who are
hypersensitivity to bee stings.

Attention has been made to bee
venom collection in abundance from
two hybrid from honey bee colonies. In
this working bee venom collecting
device (VC-4FK) was used under local
conditions of North Sinai in Egyptian
apiaries ,to determine some factors
affecting the bee venom collection from
two hybrid honey bee colonies such as:
Study the effect of bee venom
collection from two hybrid against
fungal diseases that affect honey bees
colony. Stone brood caused by
Aspergillus flavus (NRRL 1957) and
different strains of fungal and bacterial
microorganisms affecting human been.
Materials and methods

Experiments were conducted in
the research complex of Agriculture
Faculty  (Microbiology  Research
Laboratory), Cairo  University-Giza,
Egypt in 2019 season, to detect the
antimicrobial activity of a mix of bee
venom collected from two hybrid,
Carniolian bees Apis mellifera carnica
and Italian bees Apis mellifera ligustica
(Hymenoptera: Apidae) against
different bacterial and fungi strains that
causes diseases of honey bee colony
and human been.

Venom preparation:

Bee venom was dissolved in
sterile water as it must be freshly
prepared to avoid protein denaturation.
This experiment included:
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1. Effect of bee venom against fungal
diseases "'Stone brood™ that affect
honey bees colony:

The current experiment was carried
out at Microbiology Research
Lab,(Faculty of Agriculture
Laboratory), Cairo University and it is
considered as the principle experiment
in the present study where it detecting
both minimum inhibitory concentration
(MIC) of antifungal activity of bee
venom against fungal diseases that
affect honey bees colony such as: stone
brood caused by A. flavus.

Briefly, the method follows well
diffusion assay, where the well which is
used in the experiment was 8mm and
saturated with 100ul of bee venom at
different concentrations(40,80,160, 320
mg/ml). A. flavus NRRI 1957 ,which
was obtained from (Biofertilizers Unit
"Cairo Mircen", was inoculated in
Sabaroud Dextrose Agar (TSB, Oxoid
,Basingstoke, UK) at 25 °C for 24-
48hr.The MIC was defined as the
lowest concentration of each bee venom
sample at which visible inhibition of
bacterial growth was induced and the
diameter of each inhibition zone was
measured by a regular ruler and
presented in cm.

2. Antimicrobial and antifungal
activity of bee venom on different
bacterial and fungi strains affecting
human been:

The current experiment was
carried out at Microbiology Research

Lab, Faculty of  Agriculture
Laboratory, Cairo  University. Each
bacterial strain of Staphylococcus

aureus (ATCC 6538P), S. aureus
MRSA (ATCC 43300), Salmonella
typhimureum (ATCC 14028) were
grown overnight in Mueller-Hinton
Agar  medium  (TSB,  Oxoid,
Basingstoke, UK) at 37°C/24-48 hr.,
while Bacillus Cereus (ATCC 33018)
was incubated at 300c/24-48 hr. The
Candida albicans (ATCC 10231) and
Aspergillus niger (NRRL 326) were
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inoculated in Sabaroud Dextrose Agar
at 250c/24-48 hr. The method follows
well diffusion assay, where the well
which is used in the experiment was
8mm and saturated with 100ul of bee
venom sample at 320 mg/ml
concentration. Concentrations of bee
venom chosen according to previous
MIC experiment studied in the current
work (320 pg/ml). The inhibition zone
of bacterial growth was observed, and
the diameter of each inhibition zone
was measured by a regular ruler and
presented in cm.

Results and discussion

Effect of the collected bee venom on
different microorganism:

The experiment detected the

antimicrobial activity of the collected
bee venom from the two bee hybrids
against different microorganism of
bacterial and fungi strains that affect
diseases of both honey bee colony and
human been to evaluate the effect of
different concentrations of bee venom
on their growth.
1. Effect of bee venom against fungal
diseases affect honey bee colony
"*Stone brood" caused by Aspergillus
flavus:

Data in Table (1) and Figures (1
and 2) showed minimum inhibitory
concentration (MIC) of collecting bee
venom against fungus A flavus as well
as its antifungal activity against stone
brood caused by A. flavus NRRL 1957
that affect honey bees’ colony. The
results showed that the collected bee
venom at high concentrations (> 320
pg/ml) recorded the highest reduction
rate against fungal cells of Stone brood
caused by A. flavus NRRL 1957. On the
other hand, the low bee venom
concentration (40 and 80 pg/ml)
showed the lowest inhibition of A.
flavus NRRL1957 growth rate. Thus,
indicated that the higher concentration
of bee venom recorded the highest
antifungal activity.
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Table(1): The minimum inhibitory concentration (MIC) of tested honey bee venom against honey
bee’s colony fungal disease " Stone brood" caused by Aspergillus flavus NRRI 1957.

Bee venom (MIC)

Disease Microbial Causative Conc. Inhibition | Medium | Incubation
affects Type Microorganism | (mg/ml) Zone Conditions
honey bee (cm)
colony
Aspergillus 40 9
stone brood Fungi flavus 80 13 Sabaroud
(nrrl 1957) 160 20 Dextrose | 250 C /24 -
320 25 Agar 48h.

The minimum inhibitory concentration (MIC) of tested honey bee venom against honey bee’s
colony fungal diseases ** Stone brood™ caused by Aspergillus flavus NRRI 1957
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Figure (1): The minimum inhibitory concentration (MIC) of tested honey bee venom against
honey bees colony fungal diseases **Stone brood'* caused by Aspergillus flavus NRRI 1957.

Figure (2): Show effect of bee venom against fungal diseases **Stone brood" caused by
Aspergillus flavus (MIC).

2. Antimicrobial
venom against

activity of bee
different bacterial

and fungi strains affecting human

been:

Results in Table (2) and Figures
(3 and 4) showed the antimicrobial
activity of bee venom against different
bacterial and fungi strains affecting

humans

been

using

the

highest

concentrations of bee venom (320
pg/ml) chosen according to previous
MIC experiment studied in the current
work. In the current study, bee venom
showed a broad antibacterial activity
against different G+ve bacterial strains
of (Staphylococcus aureus ATCC
6538P, S. aureus MRSA ATCC 43300,
Bacillus Cereus ATCC 33018), and G-
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ve bacteria (S. typhimureum ATCC
it showed
antifungal activity against (Candida

14028). In

addition,

albicans ATCC 10231 and A. niger
Table (2): Effect of antimicrobial activity of bee venom Extracted from Italian hybrid on different
bacterial and fungi strains affecting human been.

broad

activity

NRRL 326) indicating bee venom
spectrum
different variety of microorganisms.

against

Bee venom Extracted
Different Pathogenic Microbial Medium Incubation
Microorganisms Name Type Concentration | Inhibition Conditions
(mg/ml) Zone(cm)
Staphylococcus aureus Bacteria 320 15 Mueller - | 370 C /24 —
(ATCC 6538P)+ Hinton 48 hrs.
Agar
Staphylococcus aureus Bacteria 320 17 Mueller - | 370 C /24 -
MRSA+ (ATCC 43300) Hinton 48 hrs.
Agar
Bacillus Cereus+ Bacteria 320 20 Mueller - | 370 C /24 -
(ATCC 33018) Hinton 48 hrs..
Agar
Salmonella - Bacteria 320 23 Mueller - | 300 C /24 -
typhimureum (ATCC Hinton 48 hrs.
14028) Agar
Candida albicans Fungi 320 25 Sabaroud | 250 C /24 -
(ATCC 10231) Dextrose 48 hrs.
Agar
Aspergillus niger Fungi 320 20 Sabaroud | 250 C /24 -
(nrrl 326) Dextrose 48 hrs.
Agar

Effect of antimicrobial and antifungal activity of bee venom Extracted from
Italian hybrid on different bacterial and fungi strains affecting human been

17
15

with (Conc. 320 mg/ml)

20

23

25

St.aureus MIRSA B.Cereus Sal.typ Can.albicans

Different pathogenic Microorganisms Name

St.aureus

Figure (3): Effect of antimicrobial and antifungal activity of bee venom on different bacterial and
fungi strains affecting human.
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Figure (4): Antibacterial and antifungal activity of bee venom on different bacterial and fungi
strains affecting human been such as:

A.B.V against Staphylococcus aureus MRSA (ATCC 43300).

B. B.V against Staphylococcus aureus (ATCC 6538P).

C.B.V against Salmonella typhimureum (ATCC 14028).

D.B.V against Bacillus Cereus (ATCC 33018).

E.B.V against Candida albicans (ATCC 10231).
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