
• 

J. Plant Prot and Path., Mansoura Univ., Vol.6 (1): 203-217, 2015 

INHIBITION EFFECT OF SOME NEW TYPES OF LACTIC 
ACID BACTERIA (EXTRACTED FOR GUT OF THE 
HONEYBEE Apis mellifera) AGINST Paeni bacillus larvae 
larvae 
Shireen A. M. Ma'moun1

; M. I. Imam\ E. A. Nafea2
; 

Rabia A. Anan1
; M. S. Salama1

; Akila M. El ShafaP and 
A. H. Kaschef1 

10epartment of Entomology, Faculty of Science, Ain Shams 
University, Cairo, Egypt. 

2Honeybees' Research Center, Plant Protection Institute, Cairo, Egypt. 

ABSTRACT 
The probiotic lactic acid bacterium (LAB) was reported in the gut of the 

honeybee Apis mellifera. Partial 16S rRNA gene sequences of the bacterial flora 
found in the gut of the honeybee workers, revealed the presence of seven novel 
strain of LAB. Five of the anaerobic LABs are closely related to five different strains 
of the lactic acid bacteria Lactobacillus kunkeei species, one is closely related to a 
strain of Lactobacillus plantarum species and the last one is identical to a strain of 
species Fructobacillus fructosus. We used inhibition assays on agar plates to 
evaluate the antagonistic effects of the newly identified honeybee LAB on 
Paenibacillus larvae larvae (P. I. larvae), American foulbrood (AFB) bacterial 
pathogen, growth in vitro. The individual LAB phylotypes showed different inhibition 
properties against P. I. larvae growth on agar plates, whereas a combination of all 
seven LAB phylotypes resulted in a total inhibition (no visible growth) of P.J.Iarvae. 
The results demonstrate that honeybee specific LAB possess beneficial properties 
for honeybee health. Enhancing growth of LAB or applying LAB to honeybee 
colonies should be further investigated. 
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INTRODUCTION 
The honeybees Apis me/lifera is an extremely beneficial insect due 

to its role in pollination and for its products (honey, wax, propolis, pollen, 
royal jelly and venom). Hence, apicultural economic development strongly 
relies on the health status of honeybee colonies. Honeybees face many 
diseases and consequently rely on a diverse set of individual and group­
level defenses to prevent disease. One route by which honeybees and 
other insects might combat disease is through the shielding effects of their 
microbial symbiotic. ' 

Bees are constantly under threat due to combined damage from 
bacteria, parasites, viruses, pesticides, insecticides, and artificial bee food 
(Cox-Foster et al., 2007, Stokstad, 2007, Aliouaneet a/., 2008, Higeset a/., 
2008). 

The most common bacterial disease which is lethal at the 
honeybees' larval stages, is the American foulbrood (AFB) disease. It is 
caused by an endospore-forming, Gram-positive rod-shaped bacterium, P. 
/. larvae that infects young larvae through ingestion of contaminated food 
(Shimanuki, 1997) . 
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AFB is the most virulent brood disease known in honeybees (Apis 
me/litera l.). It is one of the few bee diseases capable of killing a colony 
and possess unique problems for prevention and control because the 
bacterial spores can remain viable for long periods of time (35 years or 
more) and survive adverse conditions (Matheson and Reid, 1992). 

The traditional methods of AFB disease control through killing and 
burning of affected bee colonies were in use until several years ago and 
the prophylactic treatments of the other bee samples with antibiotics and 
sulfonamides were a real hazard with regard to the accumulation of drug 
residues in honey .bee products. That is why, since 2003, the use of 
antibiotics and sulfonamides in most European apiculture is prohibited by 
the law (Law on Apiculture, 2003) (Parvanov eta/., 2006). 

Bacteria belonging to lactic acid bacteria (LAB) are functionally 
related by their ability to produce lactic acid during their fermentative 
metabolism (Kiaenhammer et a/., 2002). A novel flora of LAB composed of 
Lactobacillus and Bifidobacterium has recently been identified in the honey 
stomach of honeybees, A. me/litera (Oiofsson and Vasquez, 2008; 
Vasquez eta/., 2009). Furthermore, the findings revealed that honeybees 
and the novel LAB flora evolved in mutual dependence of one another; the 
LAB obtaining a niche in which nutrients are available, the honeybees and 
the honey in turn being protected by the LAB from harmful microorganisms 
(Oiofsson and Vasquez, 2008). LABs are known to be good producers of 
antimicrobial substances such as organic acids, hydrogen peroxide and 
antimicrobial peptides {de Vuyst and Vandamme, 1994). 

Forsgren et a/. (2010) suggested that the newly identified LAB 
genera Lactobacillus and Bifidobacterium, exhibit strong inhibitory effects 
on P./. larvae growth, and can to some extent prevent symptom 
development of AFB in honeybee larvae infected by P.l. larvae. 

It will be very useful to find a natural, safe and cheap method for 
AFB control in Egypt in its early stages. The purpose of the present study 
was to assess the prevalence of the probiotic bacterium Lactobacillus in the 
honeybee's gut and evaluate the newly identified lactic acid bacteria as a 
control agent of P. /.larvae larvae and its effect on American foulbrood 
disease. 

MATERIALS AND METHODS 

Bees were obtained in an apiary yard of the Apiculture Research 
Department, Plant Protection Research Institute, Agricultural Research 
Center, Dokki, Egypt, during the summer 2011. 
Lactic acid bacteria isolation procedure 

Worker honeybees were obtained in an apiary from colonies 
maintained using standard beekeeping practices. Collected worker bees 
were freshly manipulated. Whole guts were dissected out by separating the 
abdomen from the thorax, cutting open the abdomen with a scissor along 
both sides, removing the ventral cuticle and transferring the gut to a sterile 
1.5 ml Eppendorf tube containing 0.9 ml physiologic saline {0.9% NaCI, 
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0.1% Tween 80, and 0.1% peptone}. All instruments used in the dissection 
process were flame-sterilized between each individual. 

Each tube was shaken vigorously and cultured immediately on 
MRS agar (oxoid}. The isolates· were cultivated both aerobically and 
anaerobically (using a gas pack system and a gas pack kit, oxoid} at 37 oc 
for 2 to 3 days. White, small, round colonies were picked randomly from the 
media involved and were sub cultured to obtain pure isolates (Oiofsson and 
Vasquez, 2008). 

Identification of different LAB were carried out by DNA isolation, 
16S rRNA gene partial amplification and sequencing. 
Lactic acid bacteria DNA extraction 

For bacterial DNA preparation from cultured colony, a part of the 
colony was resuspended in 50 IJI TE buffer (10 mMtris-HCI and 1 mM 
EDTA, pHS} and subsequently incubated at 90 oc for 15 min. Probes were 
centrifuged at 5000 g for 10 min (Kilwinski et at., 2004}. The supernatant 
containing the DNA was transferred to a new tube and directly used for 
PCR analysis. 
PCR amplification of 165-rRNA gene: 
A pair of flanking universal sequences was used for primer binding sites to 
partially amplify target 16S-rRNA genes from the bacterial isolates: 
16S-1F : 5'-AGAGTTTGATCCTGGCTCAG-3' 
16S-517R: 5'- ATTACCGCGGCTGCTGG -3' 

The reaction mixture (25 J,JI} contained 2xPremix Taq (Ex Taq 
Version, Takara, Japan}, 10 J,JM of each forward and reverse primers; 1U 
Taq DNA polymerase and 50 ng of bacterial DNA obtained as described 
above. DEPC water was added to a final volume of 25 J,JI. 

The optimal temperature cycling conditions were adjusted 
according to Arturo et at., (1995). The cycling program consisted of a 94 oc 
(Smin) step, 30 cycles of 94 oc (1min), 54 oc for annealing (1min), 72 oc 
(1min), and a final step of 72 oc (Smin). Amplifications were performed in 
a thermal cycler Techne (TC 312). The PCR products were separated 
electrophoretically in a 1% agarose gel at 100 V for 30 min, stained with 
ethidium bromide and photographed on an u. v. transilluminator using an 
Olympus D-760 16 megapixels digital camera. 
Sequence analysis: 

The amplified lactic acid bacterial DNA (16S rRNA partial 
sequence) was purified and sequenced in Macrogen lab (Macrogen Inc., 
Korea}. Sequencing was performed by using Big Dye terminator cycle 
sequencing kit (Applied BioSystems, USA). Sequencing products were 
resolved on an Applied Biosystems model 3730XL automated DNA 
sequencing system (Applied BioSystems, USA). 

Obtained sequences were identified and compared directly to all 
16S rRNA sequences deposited in GenBank using Basic Local Alignment 
Search Toolprograms for nucleotide databases search using a nucleotide 
query (BLASTN search program}, National Center for Biotechnology 
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Information {NCBI), National Library of Medicine, USA {Altschul et a/., 
1997). 
The NCBI, BLASTN, homepage is:{http://www.ncbi.nlm.nih.gov/BLAST/) 

Sequence alignments were performed by ClustaiW 2.1 XP 
software and phylogenetic tree was constructed using neighbor-joining 
method {Saitou and Nei, 1987) using ClustaiX 2.1 XP software. 
Isolation and preparation of the, P. I. larvae, AFB bacterial pathogen: 

The bacterium, P. I. larvae was isolated from ropy larval remains 
collected from AFB infected honeybee colonies present in Agriculture 
Research Center; Plant protection institute; Department of Apiculture 
Research. The collection took place during summer 2011 from highly 
infected colonies. 

Ropy larval remains of died honeybee larvae were suspended in 
10 ml sterile distilled water and kept at room temperature for 10 min, then 
the suspension is heat-shocked at 80 oc for 10-15 min {effective time to kill 
non-spore-forming bacteria). 

For the isolation of P. /. larvae, after vortex mixing, 1 ml of the 
bacterial stock suspension is directly inoculated onto J-agar {5.0 
gmtryptone, 15.0 gm. yeast extract, 3.0 gm. K2HP04, 2.0 gm. glucose, 20.0 
gm. agar, 1000 ml of distilled water "Adjust pH to 7.3-7.5" {Shimanuki and 
Knox 1988) by using the pour-plate technique. The plates were incubated 
in an inverted position at 35 ± 2 oc for 48 hours. 

A number of individual colonies were randomly selected from the 
inoculated plates, depending on the individual colonies characteristics. The 
selected colonies then inoculated onto J-::1gar plates by using the streak­
plate technique, following the same incuoation conditions {Piccini and 
Zunino, 2001 ). Initial identification assessing colony characteristics, 
microscopic characterization and standard biochemical tests {Aiippi, 1992). 
For accurate identification,Bacterial DNA from P.l.larvae sub-cultured 
colonies was extracted and purified. Then, polymerasechain reaction 
{PCR) of 16S rRNA gene was carried out, using KAT-PCR described 
byAiippi eta/. {2002). 
Inhibition bioassays against P. I. larvae bacterial spores 

Antibacterial activity of the isolated honeybee lactic acid bacteria, 
Oxytetracycline {Terramycine) antibiotic and royal jelly were tested and 
compared on the AFB bacterial pathogen, P. /. larvae, by inhibition zone 
assay. 
Lactic acid bacteria (LAB) inhibition bioassay 

Accordiflg to Forsgren et a/. {201 0), agar media was prepared for 
LAB {MRS agar pH 6.2, supplemented with 0.5% L-cysteine) and poured in 
petri-dishes. LAB phylotypes were impregnated in the center of the 
prepared agar individually at a final concentration of 107

. In addition
7 

a 
suspension containing mixture of all LAB types at a concentration of 10 of 
each was also impregnated. The agar media were incubated anaerobically 
at 35 oc for 12 hours. Agar media of J-agar was prepared as previously 
described. The temperature of the agar was adjusted to 42 oc. P. 
/arvaespores were mixed with the J- agar, poured into the agar media 
containing the grown LAB and incubated at 35 oC for 3 days. Inhibition of P. 
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I. Jarvaestrain by LAB was defined as the diameter of the inhibition zone 
(zone around LAB without P. larvae growth). 
Oxytetracycline (Terramycine) antibiotic inhibition bioassay 

T erramycine was tested against P. /. /arvaeby standarp disk 
diffusion method {Shimanuki and Knox, 1991). Terramycine antibiotic was 
purchased from Sigma and a stock solution {200 mg/L in 50% methanol) 
was prepared. Successive dilutions were prepared to yield 20, 6 and 0.6 
mgll. A layer of the J- agar mixed with P. larvae spores was poured in a 
large Petri-dish (15cm in diameter). Three antibiotic test disks (6.35 mm) 
were .done apart within the agar layer, using sterile large blue tips. Those 
test disks had been shown to absorb 20 ~L of water. 20 ~L of each 
antibiotic solution was poured to saturation and allowed to dry. This 
resulted in a series of disks containing 4, 1.2 and 0.12 ~g of each 
antibiotic/disk {Kochansky et a/., 2001 ). Petri-dish was incubated at 35 oC 
for 3 days. 
Royal jelly inhibition bioassay 

A layer of the J- agar mixed with P. larvae spores was poured in a 
large Petri-dish {15cm in diameter). 3 small susceptibility test discs were 
done apart on the agar plate for different concentrations of royal jelly. 20 ~I 
of each concentration {1000, 333, and 200 mg/ml) of royal jelly which 
corresponded with 20, 6.66 and 4 mgper 20 ~I of royal jelly respectively { 
Eshraghil and Seifollahi, 2003) were added in themiddle of every marked 
small discs and were incubated at 35 oC for 3 days. 

Following incubation, the plates were examined andthe clear zones 
of inhibition surrounding the discswere measured and compared with 
establishedzone size ranges for royal jelly, Terramycin and LAB 
antimicrobial inhibitory zones. 

RESULTS 

Isolation of lactic acid bacteria 
16 White, small, round colonies were picked randomly from the 

MRS agar media involved and were sub cultured to obtain pure isolates. 
Only 3 colonies were selected from MRS agar incubated aerobically {Fig. 
1a) while 13 colonies from aerobic incubation of cultured media (Fig. 1b). 
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Figure (1): (a) 3 Aerobic subcultures of Lactic acid bacteria isolated 
on MRS agar media. 

(b): 13 Anaerobic subcultures of Lactic acid bacteria isolated 
on MRS agar media. 

PCR amplification of 16S-rRNA gene 
The PCR product was found to be about 560 bp long (Fig. 2}, 

which was the same size as the region on the LAB 16S rRNA gene 
between the two primers . 
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Figure (2): 16S rRNA amplified region (560 bp) from the 16 LAB sub 
culltured colonies. Lanes (from L 1 to L 13): 16S rRNA PCR 
products from anaerobic sub cultured LAB. Lanes (L 14 to 
L 16): 16S rRNA PCR products from aerobic sub cultured 
LAB. Lanes C1 and C2 are positive controls for PCR. 

Sequencing results 
Alignments of the LAB16S rRNA gene partial sequence showed 

that sequences are closely identical to seven lactic acid bacteria. Five of 
the anaerobic LABs results are closely related to 5 different strains of lactic · 
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acid bacteria of Lactobacillus kunkeei species (Bacteria; Firmicutes; Bacilli; 
Lactobacillales; Lactobacillaceae; Lactobacillus), a Fructophilic bacteria 
isolated from fresh flowers, bees and bee-hives. One aerobic lactic acid 
bacterial sequence is closely related to a strain of Lactobacillus plantarum 
species (Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; 
Lactobacillus) extracted from fresh fruits and vegetables and the last one is 
anaerobic, it is identical to a strain of species Fructo bacillus fructosus 
lactic acid bacteria (Bacteria; Firmicutes; Bacilli; Lactobacillales; 
Fructobacil/us) found in honeybees and beehives, they are rich sources for 
fructophilic lactic acid bacteria. 

The BLAST result of the sequence of LAB 1 showed 99% identity with 
Lactobacillus kunkeei strain 100-20 16S ribosomal RNA gene, partial 
sequence (Accession number: JQ009337.1). LAB 2 gave 99% identity with 
Lactobacillus kunkeei strain 103-20 (Accession number: JQ009348.1 ). LAB 
3 was closely related toLactobacillus kunkeei strain B 11-1 (Accession 
number: JQ009352.1) with also 99% identity. LAB 4 gave 99% identity to 
the strain Lactobacillus kunkeei strain C1-20 (Accession number: 
JQ009351.1). LAB 6 was 99% related to Lactobacillus kunkeei strain 53-1 
16S (Accession number: JQ009342.1 ). For LAB 11, it gave a 99% identity 
to the strain: FF30-3 of genus Fructobacillus fructosus 16S ribosomal RNA, 
partial sequence, (Accession number: AB793268.1 ). And finally LAB 16 
(LAB 3a aerobic cultured bacteria) has a closely related sequence, 99% 
identity, to Lactobacillus plantarum species, strain AU5-800R (Accession 
number: KF023220.1 ). All the sequences found were of total query 
coverage of 100% and E-Value of 0.0. 
Inhibition bioassay results: 
Lactic acid bacteria (LAB) inhibition bioassay 

The combination of all seven Lactic acid bacteria (Lab) phylotypes 
resulted in total inhibition (no visible growth) of the investigated P. I. larvae 
strain. Four Lab phylotypes (Lab 2, Lab 3, Lab 4 and Lab 11) individually 
completely inhibited the represented P. I. larvae genotype. Lab 1 and Lab 6 
showed only partial inhibition by giving 1.9 and 1.5 em inhibition zones, 
respectively whereas there was no growth inhibition detected by the isolate 
Lab 16 (Fig. 3). Results were compared and verified by +ve and -ve 
control plates. 
Oxytetracycline (terramycine) and Royal jelly inhibition bioassays 

P. I. larvae was highly susceptible to terramycine with values 
ranging from 4, 1.2 and 0.12 IJ9 giving inhibition zones 1.3, 1.1 and 1 em, 
respectively (Fig. 4a). The royal jelly showed different inhibitory effects 
against P. I. l<;~rvae, Its 20, 6.66 and 4 mg concentrations tested have 
inhibitory zones 1, 0.5 and 0.3 em, respectively (Fig. 4b). 

The antibacterial activity of the extracted honeybee LAB, 
Oxytetracycline (terramycine) and royal jelly were compared and 
summarized in Table 1. 
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Figure (3): Inhibition activity of honey bee LAB phylotypes (Lab 1, Lab 
2, Lab 3, Lab 4, Lab 6, Lab 11, Lab 16 and their combination) 
on P. I. larvae. 

(a) !!)~ 

Figure (4): The inhibitory effects of the (a) Oxytetracycline 
(terramycine) in different concentrations (4, 1.2 and 0.12 IJg) 
against P. I. larvae. (b) Royal jelly in different concentrations 
(20, 6.66 and 4 mg) against P. I. larvae. 
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Table (1): Inhibition of P. I. larvae bacterial spores, American 
Foulbrood (AFB) bacterial pathogen,by seven honeybee 
lactic acid bacteria (LAB) phylotypes and their 
combination, oxytetracycline (Terramycine) antibiotic and 

I • II roya Je 1y. 

Inhibition substances Inhibition zone 
(em) 

Lab 1 1.9 
Lab 2 Total inhibition 
Lab 3 Total inhibition 

Honeybee Lactic Acid Lab4 Total inhibition 
Lab6 1.5 Bacteria (LAB) Phylotypes 
Lab 11 Total inhibition 
Lab 16 No inhibition zone 

Combination of all 
Total inhibition 

ohvlotvoes 
Oxytetracycline 4 1-19 1.3 
(Terramycine) 1.2 IJQ 1.1 
Concentrations 0.12j.lg 1 

20mg 1 
Royal Jelly Concentrations 6.66 mg 0.5 

4mg 0.3 

DISCUSSION 

Our study aimed to assess the gut of honeybee adults, PCR results 
and direct sequencing revealed the presence of seven lactic acid bacteria. 
Five anaerobic lactic acid bacterial strains belong to Lactobacillus kunkeei 
species, one aerobic LAB is closely related to Lactobacillus plantarum 
species and the last one is anaerobic, it is close to a strain of species 
Fructobacil/us fructosus. Lactic acid bacteria inhibition assays on agar 
plates were investigated, to evaluate the effects of the extracted honeybee 
LAB on P. I. larvae growth in vitro. 

Bacteria belonging to lactic acid bacteria (LAB) are functionally 
related by their ability to produce lactic acid during homo- or 
heterofermentative metabolism (Kiaenhammer eta/., 2002). Lacto bacillus 
and Bifido bacterium, two of the most important genera within LAB, are 
commonly found as commensals and are used as probiotics for humans 
and animals (Ouwehand et a/., 2002). A novel flora composed of 
Lactobacillus and Bifidobacterium has recently been identified in the honey 
stomach of honey bees, A. me/Jifera (Oiofsson and Vasquez, 2008; 
Vasquez eta/., 2009). The phylogenetic analyses performed in both studies 
showed the LAB flora in the honey stomach to be composed of twelve 
different phylotypes. Furthermore, the findings revealed that honeybees 
and the novel LAB flora evolved in mutual dependence of one another; the 
LAB obtaining a niche in which nutrients are available, the honeybees and 
the honey in turn being protected by the LAB from harmful microorganisms 
(Oiofsson and Vasquez, 2008). 
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Forsgren et a/. (2010) suggested that the newly identified LAB 
genera Lactobacillus and Bifidobacterium, exhibit strong inhibitory effects 
on P. larvae growth, 

American Foulbrood (AFB) bacterial pathogen, Paenibacil/us 
larvae ssp. /arvaespores are highly resistant to desiccation, high 
temperatures (100°C for more than 10 min), exposure to UV light and also 
survive contact with classical disinfectants like 10% formaldehyde solutions 
for longer than 5hours. 

The first medications tested were synthetic antibacterials: the sulfa 
drugs, particularly sulfathiazole (Haseman and Childers, 1944; Eckert, 
1947; Reinhardt, 1947; Johnson, 1948; Katznelson and Gooderham, 1949; 
Katznelson, 1950). They were effective against AFB, but their stability and 
consequent residues in honey caused problems, and the registration was 
allowed to lapse in the 1970s (Shimanuki and Knox, 1994). 

Oxytetracycline (OTC, Terramycin1), usually as its hydrochloride, 
has been used since the early 1950s for the prevention and control of AFB 
and EFB (Gochnauer, 1951; Katznelson eta/., 1952). It remains after many 
years the only approved drug treatment for the foulbrood diseases in the 
United States. 

Although Oxytetracycline hydrochloride (OTC) and sodium 
sulfathiazole have been used in many countries for the control of AFB 
(Hitchcock et a/., 1970; Peng et a/., 1996; Alippi et a/., 1999), strains of P. 
/.larvae resistant to oxytetracycline (OTC) and to sodium sulfathiazole 
antibiotics have been reported in Poland (Glinski and Rzedzicki, 1977a,b), 
Germany (Piagemann, 1991) and Argentina (Aiippi, 1996). In addition, OTC 
has been reported to be toxic for larvae (Penget a/., 1992) and for adult 
bees (Aiippi, 1996). 

Lactic acid bacteria is known to be good producers of antimicrobial 
substances such as organic acids, hydrogen peroxide and antimicrobial 
peptides (de Vuyst and Vandamme, 1994). However, there is a clear 
variation in the production of antimicrobial substances and other beneficial 
qualities between the different species and genera within LAB (Ouwehand 
et a/., 2002; Pfeiler and Klaenhammer, 2007). Our results strongly suggest 
that the probiotic LAB bacteria linked to the honeybee stomach have 
important implications for honeybee pathology in general and for AFB 
tolerance in particular. 

Our results demonstrated a strong inhibitory effect of the combined 
honeybee stomach LAB flora. The combination of all seven Lactic acid 
bacteria (Lab) phylotypes resulted in total inhibition (no visible growth) of 
the investigated R. I. larvae strain. Four Lab phylotypes (Lab 2, Lab 3, Lab 
4 and Lab 11) individually, completely inhibited the represented P. /. larvae 
genotype. Evans and Armstrong (2005, 2006) have previously shown 
antagonistic interactions between honeybee symbionts such as Bacillus 
spp. against P. larvae. However, in their studies no interaction was shown 
for any of the honey stomach LAB flora. 

Our results also demonstrate that not all LAB inhibit P. larvae, as 
the Lab 1 and Lab 6 strains showed only partial inhibition of the P. I. larvae 
by giving 1.9 and 1.5 em inhibition zones, respectively. LAB possess 
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different qualities at the species and strain level and some of these 
antagonistic qualities may be situated on unused genes or plasmids. It is 
well known that Lactobaci//usspp., produce antimicrobial substances (Kim 
et at., 1997). These facultative anaerobes tolerate the acidic environments 
and ferment sugars to produce lactic or acetic acid. The production of lactic 
acid makes the environment acidic which inhibits the growth of some 
harmful bacteria. These bacteria could be cultured as microbial food 
supplement, which benefits the host by improving its intestinal microbial 
balance (Fuller, 1989). 

We additionally evaluated the results by comparing the 
antibacterial activity of the extracted honeybee LAB, Oxytetracycline 
(terramycine) and royal jelly, it was found that inhibitory effect of honeybee 
LAB against the P. I. larvae bacteria is clearly stronger than the 
Oxytetracycline (terramycine) and royal jelly by giving either total inhibition 
activity or clearly larger inhibitory zones. 

The bacteria belonging to the genus Lactobacillus, are normal 
inhabitants of the gut of honeybees and are GRAS (Generally Regarded As 
Safe).Strains of this genus have been shown to have important metabolic 
and protective functions in the gastrointestinal tract, interfering with enteric 
pathogens and maintaining a healthy intestinal microflora. These bacteria 
are considered beneficial gut inhabitants of humans and other animals and 
are involved in immunomodulation, interference with enteric pathogens and 
the maintenance of a healthy microbiota (Mitsuoka, 1992). 

In addition, there is evidence that probiotics induce an immune 
response in honeybees (Evans and Lopez, 2004). Bacteria inhabit the 
intestines and protect against some unhealthy organisms. Thus Lacto 
bacillus are also known to inhibit the growth of major honeybee pathogens 
(Promnuan et at., 2009; Forsgren eta/., 2010). Treatment by formic, lactic, 
and acetic acid is widely employed by beekeepers to guard against such 
honeybee pathogens as Varroa destructor and Nosema apis. Organic acids 
such as formic acid, which is produced by bifidobacteria(Van der Meulen et 
a/., 2006), and both lactic and acetic acid, which are produced by LAB 
discovered in the honey stomach are antimicrobial substances, meaning 
that these bacteria may be of considerable importance in protecting 
honeybees against pathogens. 

CONCLUSIONS 

We have provided the first information about a novel nonpathogenic 
LAB bacteria in the honeybee gut of Apis mellifera found in Egypt. 

LAB are beneficial bacteria have a role to play in disease 
control/prevention, enhancement of growth rates, and nutrition. 

These right microbes could be used to inoculate the hive and the bee 
gut to aid colony health and diet. The colonization of bee intestine by 
bacteria such as Lactobacillus sp. is a very important process; the micro­
organisms participate not only in food digestion but also in the production of 
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vitamins and antibiotic substances which eliminate pathogenic micro­
organisms. 
Recommendations: 

Thus, the preliminary studies showed that Lacto bacillus 
endosymbiont were invariably present in populations of Apis me/litera. The 
frequent presence of native Lactobacillus strains associated with Egyptian 
honeybees confirmed in this research study could encourage research 
related to the development of probiotic treatments for bee colonies. 

Information about the interactions that occur between different 
bacterial species inside the hive and the dynamics of the bacterial 
community could be important in order to develop new approaches for 
disease control, avoiding the use of commercial antimicrobial substances 
such as antibiotics. 
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