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Abstract

American foulbrood (AFB) is a severe bacterial disease in larval honeybee (Apis mellifera) caused by the spores of Paenibacillus
larvae. Because several reports have documented oxytetracycline (OTC) resistance in P. larvae in some regions, we used OTC-
tolerated spores isolated from an apiary in Taiwan as the source of inoculum to conduct a field experiment to test the efficacy of
OTC and determine the OTC residue levels in the honey extracted. The 1-day-old larvae from 8 strong honeybee colonies were
each inoculated by P. larvae spores, and the colonies were fed sugar syrup containing 50 and 125 mg OTC respectively. The results
showed that two doses of OTC could effectively control AFB. All honey of the experimental colonies was removed at 10, 20 and 30
days after medication to check for OTC residue in the honey. The results showed that there was no detectable residue left in the
honey at 30 days after the 50 mg OTC medication, but 8 and 25 ppb were detected respectively in two of the colonies that had
received a 125 mg dosage application on the same sampling date. Our results show that OTC medication still provides good
control against infection of OTC-tolerated spores. However, the contaminated honey needs to be removed twice in a row to
decrease the OTC residues in the honey to below the required 25 ppb.
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Fig. 1. Using continuous micro-injector to inject
inoculums into the body of a 1-day-old pupa.
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Fig. 2. Development of the honeybee after injecting P. larvae vegetative cells into a 1-day-old pupa. Left: the pupa
became black, sunken and did not emerge 14 days after the injection containing P. larvae vegetative cells.
Right: The negative control of a pupa injected with ddH»0 did emerge completely.
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Fig. 3. Development of the honeybee after inoculating P. larvae spores into a 1-day-old larva. The immature brood
show signs of American foulbrood (arrow point) at the 12 days post-inoculation, compared to a normal

individual at the same age (red circle).
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Fig. 4. High performance liquid chromatography chromatograms of oxytetracycline with 5.0 pyg/mL concentration
using C18 column and a mobile phase containing imidazole buffer/methanol (77:23, viv), with fluorescence
detection at 380 nm excitation and 520 nm emission. Flow rate, 1 mL/min; injection sample 100 pL. (A) OTC
standard; (B) OTC in honey.

6 AEESE=T=8%



F— BREIE 50 K 125 mg OTC Z¥E/KiRIEHA » K4%3§ 10 ~ 20 K 30 HiF®a) OTC 128

Table 1. OTC residues in honey after medicating honeybee colonies with 50 and 125 mg OTC sugar syrups
Hive no. OTC dose OTC residues post-treatment (ppb)
(mg) Day 10 Day 20 Day 30
A5 50 2,800 33 ND'
A6 50 3,100 8 ND
A7 50 1,600 95 ND
A8 50 3,000 25 ND
Mean = s.d. 2,625 = 695a** 40 = 38a -
A9 125 5,480 33 ND
A10 125 5,120 200 25
All 125 13,040 90 8
F11 125 4,290 74 ND
Mean = s.d. 6,983 = 4,096b 99 + 71a -

* ND, non-detectable (OTC < 5 ppb).

** Group means in the same column followed by different letters are significantly different (p < 0.05).
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Fig. 5. The AFB disease incidence of 1-day-old larvae infected with P. larvae spores, which the honeybee colonies
were medicated with 50 and 125 mg OTC syrup respectively.
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The Effect of Oxytetracycline to Control American Foulbrood in
Honeybee, and the OTC Residue in Honey

Chong-Yu Ko, Hao-Chun Cheng, Chun-Ting Chen, and Yue-Wen Chen*

Department of Biotechnology and Animal Science, National I-Lan University, I-Lan, Taiwan

ABSTRACT

American foulbrood (AFB) is a severe bacterial disease in larval honeybee
(Apis mellifera) caused by the spores of Paenibacillus larvae. Because several
reports have documented oxytetracycline (OTC) resistance in P. larvae in some
regions, we used OTC-tolerated spores isolated from an apiary in Taiwan as the
source of inoculum to conduct a field experiment to test the efficacy of OTC and
determine the OTC residue levels in the honey extracted. The 1-day-old larvae
from 8 strong honeybee colonies were each inoculated by P. larvae spores, and
the colonies were fed sugar syrup containing 50 and 125 mg OTC respectively.
The results showed that two doses of OTC could effectively control AFB. All
honey of the experimental colonies was removed at 10, 20 and 30 days after
medication to check for OTC residue in the honey. The results showed that
there was no detectable residue left in the honey at 30 days after the 50 mg
OTC medication, but 8 and 25 ppb were detected respectively in two of the
colonies that had received a 125 mg dosage application on the same sampling
date. Our results show that OTC medication still provides good control against
infection of OTC-tolerated spores. However, the contaminated honey needs to
be removed twice in a row to decrease the OTC residues in the honey to below
the required 25 ppb.
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