The distribution of Paenibacillus larvae larvae spores in the honey bee colony and in the apiary.
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Abstract

During the summer of 2002, 93 individual honey bee colonies and 21 apiaries in a large beekeeping operation with a previous record of American foulbrood were inspected outside Uppsala, in central Sweden. In each colony a visual inspection of the clinical status were made, and all brood cells clinically diseased by AFB were estimated. During the visual inspections individual samples of >100 live honey bees from both the brood rooms and the supers in each inspected colony were also collected. Two composite samples consisting of adult bees from each individual colony in an apiary, from 1) all brood boxes and 2) all supers respectively were also taken in each inspected apiary. The samples were cultured in the lab for presence of Paenibacillus larvae subsp. larvae. Spores were found in all bee samples from clinically diseased colonies and often also in colonies without clinical symptoms, in particular in apiaries with one or more clinically diseased colony. Comparisons of spore load between bees in brood boxes and in supers both at colony and at apiary level were also made. The slight differences in spore load between bees in brood boxes and in supers indicate that from a practical point of view, the quicker sampling of adult honey bees in supers can be used when screening apiaries for AFB. No clinically diseased colonies were negative when adult bees were investigated for the bacteria, nor were any apiary negative in composite bee samples, where at least one clinically diseased colony was present.

Introduction

American foulbrood (AFB), caused by the bacteria Paenibacillus larvae subsp. larvae, is a sever disease of the honey bee larvae. Because of its severity it is necessary to have good methods of diagnosis. Visual inspection of brood combs will reveal clinical symptoms of the disease, but in larger beekeeping operations visual inspection will be cumbersome. Taking honey samples for culturing of P. larvae is a method, though widely used, has its drawbacks. It does not show the disease status of the colony at the sampling moment, but rather the status when the nectar was collected. Therefore it will potentially give false negative answers if the colony has been infected after the nectar was stored. Sampling of live honey bees should be a method that more closely reflects the disease status of the colony at the sampling moment. We wanted to study the distribution of P. larvae spores in the colony and in the apiary to determine the optimal sampling strategy. Both the individual colonies and the composite samples from the apiary were taken from both the brood box and the honey supers. This was to determine if there were any differences in spore density between the brood box and the honey supers. 

Material and methods

Honey bees where collected from 98 individual honey bee colonies in a beekeeping operation outside Uppsala in central Sweden. A visual inspection was conducted in all colonies in the apiary at the same time as the samples where taken. Each sample consisted of more than 100 live, adult honey bees. The bees where shaken or brushed into a new plastic bag which was marked and sealed. We took two individual samples in each colony, one from the brood room and one from the honey super. In each of 21 apiaries a composite sample was taken at the same time. Two composite samples were taken in each apiary. One was taken from all brood rooms in all colonies and one was taken from all honey supers in all colonies in the apiary. Each composite sample consisted of >100 live adult honey bees. The bees was collected in the same manner as with samples from individual colonies. A visual inspection was conducted in all colonies in the apiary at the same time as the samples where taken. Any clinical symptoms were noted and an estimation of the number of cells with symptoms was made. 

All samples were put in a refridgerator as soon as possible after sampling. From each sample, 100 bees were counted and put in a fine mesh bag inside a plastic bag. To this bag 20 ml of sterile water was added and the bees were crushed. The water was poured out into a centrifugal tube and put in a centrifuge (15050 rpm, 10 min.). The water was discarded and the remaining pellet was dissolved in 2 ml of sterile water. To reduce contamination the pellet was put in a water bath for 10 minutes at 91(C. A dilution series (1/1000, 1/10.000 and 1/100.000) of each sample was made to get a sufficiently low number of bacterial colonies per plate to be able to count them. The agar plates used were MYPGP agar with 3(g nalidixic acid/ml. Plates were incubated for 7 days in 36(C with 5% CO2.

To test for potential differences between brood box and supers a paired t-test was made.

Results

There where no differences in spore load between brood box and supers in the samples from the individual colonies when all colonies, both clinically diseased and not clinically diseased where tested together (N=93, p=0,41). Neither where any differences between brood box and supers found when only the samples from clinically diseased colonies were tested against each other (N=21, p=0,70), or when samples from clinically healthy colonies where tested against each other (N=72, p=0,31).

When all composite samples where analyzed together there we found no significant differences between brood box and supers (N=21, p=0,99). Likewise, when the brood boxes and supers of the clinically diseased apiaries where tested against each other, no significant differences where found (N=14, p=0,98), which was also the case for the clinically healthy apiaries (N=7, p=0,36).

We had no false negative results. We did however have a problem with contamination, 8,25% of individual samples and 12,76% of composite samples were contaminated.

Discussion

The problem with contamination is partly overcome by using dilution series. A further test with modified media and added antibiotics will hopefully solve this problem and keep contamination on a satisfying low level. Goodwin et al (1996) found significant differences between bees from the brood box and bees from the super. However, they collected individual bees and cultured them individually. It is reasonable to think that if you sample 100 bees the differences will be smaller. We have sampled individual bees from brood boxes and supers and will report the results when the samples are cultured. 

Our results suggest that there is no significant difference in spore load between the brood boxes and the supers when you analyse adult honey bees. This indicates that from a practical point of view, the quicker sampling of bees in supers can be used when screening apiaries for AFB. 

We found no false negatives, which is encouraging. Several other authors report false negatives, both from samples of bees and from samples of honey (Goodwin et al 1996, Kabay 1995). Goodwin et al (1996) had 2,5% false negative test results. But they did not do a visual inspection of brood combs in all the colonies at the same time as samples were taken. In fact 71% of the colonies did not have their brood combs checked until between 12 and 16 weeks after sampling was made. It is perfectly possible that these colonies have been infected in the period between sampling and visual inspection.

References

Goodwin, R.M., Perry, J.H. and Haine, H.M. (1996). A study on the presence of Bacillus larvae spores carried by adult honey bees to identify colonies with clinical symptoms of American foulbrood disease. J. of Apicult. Res. 35:118-120.

Kabay, M.J. 1995. Evaluation of the culture of honey to detect American foul brood. Australian veterinary Journal. 72:33-34.







2

