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ABSTRACT

American foulbrood (AFB) is one of the most destructive diseases of the
honey bee. This infectious disease causes a great economic loss in beekeeping
industry worldwide. This severe brood infection is caused by the spore forming
bacterium, Paenibacillus larvae subspecies larvae White (formerly: Bacillus
larvae subsp. larvae). AFB was not detected in Egypt till about two years,
however the discase was suspected in certain Egyptian governorates (Giza,
Gharbia and Beni-suef), but no legitimated information or authorized reports were
published. Recent inspection of suspect brood samples obtainec from apiaries
situated in Tameia and Ibshawai districts (Fayoum governorate) showed typical
symptoms of AFB. Subsequent diagnostic chemical, microbiological and
biological assays ascertained the incidence of AFB in the tested samples. This
may be the 1* time authenticated AFB infection in Fayoum :ov. Migratory
beckeeping, importing of bee products and unauthorized bee queer s from infected
countries are possible vectors of the disease. So, proper precautions and
restrictions must be followed to determine the level of infection and epidemiology
of the disease. Also, extension programs must be carried out fo - beekeepers in
order to apply the suitable treatments and control procedures 10 protect their
colonies from collapse and to minimize the expected losses. Mor:: research must
be conducted to contribute saving beeckeeping industry from this destructive
disease.

- Key words: American foulbrood disease — Honey bees ~ Fayoum Governorate —
Egypt.

INTRODUCTION

American foulbrood (AFB) disease, caused by the microaerophilic,
gram-positive, spore forming bacterium Paenibacillus larvae (formerly: Bacillus
larvae) (Heyndrickx et al., 1996) is the most virulent brood disease infecting
honeybees (Apis mellifera) (Bailey, 1985 and Shimanuki et a/., 1992). The
disease causes severe damage to the beckeeping industry worldwide by
decimating the infected bee colonies. Only the spore stage pf P. larvae can
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initiate infection. Larvae, less than 3 days old, are susceptible to the disease.
Spores are ingested in contaminated food and then germinate in the midgut. The
resulting vegetative rods further multiply in the gut lumen, then penetrate the gut
epithelium, and enter the hemocoel, where they circulate with the hemolymph.
Endosopres are formed and released from the vegetative rods. As the disease
progresses, the white larvae change color and die from septicemia. The remains
eventually dry up to become "scales", which may be adhered to the wax cells.
The spores can survive on the combs and on contaminated equipments and tools
almost indefinitely. By resulting the contaminated equipment or tools, beekeepers
can easily spread the disease (Williams et al,, 1998). The longest survival test
conducted showed that the spores are capable of germinating after 35 years in
scales. It is, however, expected that the spores can survive much longer (Hansen
and Brddsgaard, 1999).

Recently, in Egypt, there are some indications about the occurence of
AFB in some regions without formal authentication, but with some exceptions
e.g. Zakaria (2007), in Giza, Egypt, mentioned that during summer season of
2006, 10 honey bee colonies (hybrid Carniolan) of 75 ones were infected with
AFB. The present work aimed to ascertain the presence of AFB in Fayoum gov.

MATERIAL AND METHODS

1-Samples of suspected brood

Two apiaries (150 & 100 colonies) of Apis mellifera carnica, hybrid
honey bees situated in Ibshawai district, and three other apiaries (80, 90 & 100
colonies) situated in Tameia district, Fayoum gov., Egypt, were inspected for
AFB infection. The suspect infection ranged between 30-50% in these apiaries.
Brood combs from infected colonies were carefully wrapped and obtained to the
Fac. Agric., Fayoum Univ. These combs were kept at — 5°C till required
diagnosis tests.

2-Diagneosis of the disease
2-1- Symptoms:

To diagnose symptoms of AFB, the steps given by Shimanuki and Knox
(1991) were followed concerning appearance of brood, age of dead brood, color,
consistency and scale characters.

2-2- The milk test:

According to Holst (1949), this test based on the fact that a high level of
proteolytic enzymes is produced by sporulating bacteria. The test was conducted
by suspending a suspect scale or smear of a diseased larva in a test tube
containing 3-4 ml of 1% powdered skim milk in water. The tube was then
incubated at 37°C. If the causative bacteria is present, the suspension should clear
in 10-20 min. A blank test tube should be carried out.

2-3-Culturing of microorganism:
Ten smears of infected honey bee larvae were homogenized in 1ml
sterilized water and pipetted to 1.5 ml Eppendorf tube. To culture the causative
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agent of AFB (P. /. subsp. /arave), this suspension was spread over petri-dishes
containing brain heart infusion (Difco) fortified with 0.1 mg thiamine
hydrochloride per liter of sterilized medium (BHIT) and adjusted to pH 6.6 with
HCL Then, the plates were incubated at 34°C for 72 hours (Shimanuki and Knox,
1991).

To obtain good vegetative growth and sporulation, the medium (1g yeast
extract, 1g glucose, 1.35g K,PO,, lg soluble starch and 2g agar in 100 ml)
recommended by Bailey and Lee (1962) was also compared. After pH was
adjusted to 6.6, the medium was autoclaved at 10 Ib/sq.in. at 116 °C for 20 min.
After inoculation of the plates with larval suspension, they were incubated 34°C
for 72 hours. Characters of bacterial colonies including form, elevation, color,
margin, optical of color, diameter and texture were recorded.

3- Isolation of the causative pathogen

The bacterial colonies grown on culturing media were recultured,
separately in new plates and incubated at the same conditions. Pure bacterial
colonies were inoculated in a liquid medium (agar-free) and prepared for about
5% inoculum. Slants for different isolates were also prepared for subsequent
identification

4- Pathogenicity test: :

To ascertain the infection with the isolated causative agent,
pathogenicity test was carried out. According to Hornitzky (1998), with some
modifications, 5% bacterial inoculum was sprayed on honey bee (4. m. carnica)
larvae (2-3 day-old) reared in small nuclei. Later, developed symptoms were
recorded. Inoculum-free suspension was also applied as control.

5- Identification of the causative pathogen

The bacterial isolate responsible for AFB symptoms which occurred in
pathogenicity test was identified with the microbiological assays. The steps to
ascertain the infection and the pathogen given by Hornitzky (1998) was followed.

RESULTS AND DISCUSSION

1-Diagnosis of the disease

Inspection of sealed worker brood showed the discoloration sunken and
punctured cappings (plate, 1). Larvae under their cappings were upright in cells.
The consistency of dead brood was soft and sticky (plate, 2).The color of dead
larvae was dull white (plate, 3), coffee brown to dark (plate, 4), larval content was
watery when burst (plate, 5) and with pronounced glue odor to rotten fish odor.
Scale of dead brood were flat on lower sides of cells, adhere tightly to cell wall.
The Holst' milk test was also positive. These findings are the most typical
symptoms of AFB (Shimanuki, 1990; Shimanuki and Knox, 1991 and Hansen
and Brddsgaard, 1999).
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2- Identification of the causative pathogen

Two specific media were used to isolate the responsible bacterium for
AFB in the tested samples. Bacterial colonies (plates, 7 - 10) were purified on the
media (plates 11 & 12). Identification steps including colony characters, and
microscopical examination were carried out.. The AFB causative bacteria (P. /.
larvae) is a slender rod with slightly rounded ends and a tendency to grow in
chains. The rod varies greatly in length (2.5-5.0 um) and is about 0.5 pm wide.
The spore is oval and approximately twice as long as wide (0.6x1.3um). When
stained with carbol fuchsin, the spore walls appear reddish purple and quite clear
in center (Bailey and Lee, 1962; Alppi, 1991; Shimanuki and Knox, 1991, and
Peters et al., 2006).

In a conclusion, this preliminary investigation carried out on suspect
brood combs obtained from apiaries situated at Fayoum gov. verified the
infection with AFB. Subsequent research must be done for identification other
associated microorganisms, PCR detection methods for genotypic classification.
Epidemiological and control studies strategy must be achieved on short and long
term to protect beekeeping industry from this dangerous disease.

Acknowledgement: I'm indebted to Dr. Khaled A. El-Banna, Lecturer of
Agric. Microbiology at the same Faculty, for his generous help and guidance
through identification steps..

Plat 1). ctud aled Plate (2). Sticky consistency (thread)
brood of tested comb. - of dead larva.
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Plate (6). Milk test: A=blank and B =
positive

Plate (5). Destructive content of

LS

(7). Bacterial growth Plate (). Different bacterial isolates
compared to comb. from cadavers.

\

Plate
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Plate (9). Pure culture of a Plate (10). Dominant growth of a
bacterial bacteriai isolate

Plate (11). Growth on Bailey and Plate (12). Growth on BHIT medium.
Lee medium.
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