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(Rinderer and Rothenbuhler,

1969)
1 LDy, 21
LDy, 442 2
4.5x 10*
37.2% (Chen et al., 1997)
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et al.,, 2000)
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AFB
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(Ratnieks, 1992; Matheson and Reid,

1992) AFB
AFB
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(oxytetracycline OTC)
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(Delaplane and Lozano,
1994) OTC 34
2 (Gilliam and
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250 ml
BHIT (DIFCO, brain-heart infusion

supplemented with 0.1 ppm thiamine)

2 x
10° spores/ml
Tsai (1993) 2
BHIT 1 x
10° spores/ml P. I. larvae
(Sigma) 0.031-8.0 pg/ml
3 37 100 rpm
60
OTC P. 1l larvae
(minimum inhibitory
concentration MIC) MIC
10 nl
(DIFCO) BHIT
37 4 CFU (colony
forming units) 0.1%
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3 30-40
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Chen et al. (1997)
8 10
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oTC 14 2
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21 442 LDg,
LDy (Chen et al., 1997)
30
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1-1.5 AFB
AFB 500
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4
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5
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4
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1
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) 10 125 mg OTC
5 15
(P > 0.05) 125 ppm 96.7 + 2.7% (442
oTC spores) 94.1 + 5.2% (21 spores)
1 kg 125 mg OTC (98.3 = 2.0%) P >
(125 ppm) ( ) 14 0.05)
(P > 0.05) 120
15 5.8 + 2.8% 1 AFB
(442 spores) 47.5 + 6.6% (21 spores)
89.7 £ 4.2% 50 mg OTC (
93.7 £ 3.1% 46.8 £ 7.2% ) 14
Chen et al. (1997) 95% 6.7 = 2.7% (442 spores) 53.3
50% 2 9.0% (21 spores) 94.2 £ 4.2%
3-6 oTC 93.1 + 3.2%
LDy (442 spores) 455 + 10.1% Chen et al.
89.9 £ 7.2% LDg, (21 (1997) 95%  50%
spores) 95.8 + 3.2% 96.7 + 2
2.7% ( A) P > AFB ( C)
0.05) 2 ( B) LDy 30.7
( B) AFB ( 6.4% LDg, 17.3 £ 7.0%
C) 0.8 £ 1.7% LDgs
(P > 0.05) oTC 69.3 + 6.7% (
3 A) LDg, 82.7 £ 7.0%
7 2 (99.2 + 1.7%, P
91.7-99.2% AFB < 0.05) 50 mg OTC
125 mg OTC
9 ( 2 50
125 ppm
Table 1. Accumulative mortality and mean longevity of newly emerged adult workers fed on 125 ppm oxytetracycline
syrup
Treatment NY Mortality (%)
Day 15 Longevity (days)
Oxytetracycline 137 46.7a 16.3a
Control 135 40.0a 1758

1) Each assay contained 29-43 adult workers in a cage and was performed with four cages.
2) Means in the same column followed by the same letter do not significantly differ by Student’s t-test (P <

0.05)
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Fig. 1. Effects of 125 mg OTC syrup on Xday-old larvae infected with Paeniacillus larvae larvae spores. The
inoculating doses were LDgs (442 spores) and LDso (21 spores). (A) Surviving pupae at 15-day
post-inoculation; (B) Larvae removed before the capping stage; (C) AFB signs at 15 days post-inoculation.

213




OTC S0 ma

100 =
E:,.- S== ) PR e | s & = &
g S
-~ 80 - »
é{_
g 60
= A
£ 40
e
£
F 20
U [!] | T | I 1
40
&30 A
E - B o—LD95
£ 20 - " 3 —LDS50
B -
2 P « \OTCS0mg - --@--- water
£ 10 AT
- ™y -0O- ¥
| == =R
EI | l-il I I T 1
20 ;L
60 "
= C
B 40 -
; x
< 04 " \ OTC 50 mg
'D" ju]
0 & I i & & i
-14 -2 0 i 7 10
Inoculation time pre- and post-medication {days)
50 mg OTC 1 LDgs (442 spores)
LDso (21 spores) (A) 15 (B) © 15

AFB

Fig. 2. Effects of 50 mg OTC syrup on 1-day-old larvae infected with Paeniacillus larvae larvae spores. The
inoculating doses were LDgs (442 spores) and LDso (21 spores). (A) Surviving pupae at 15-day
post-inoculation; (B) Larvae removed before the capping stage; (C) AFB signs at 15-day post-inoculation.
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mg OTC 3
7
LDgs 1 (0.8%) AFB
10 LDy
(4.2 + 1.7%) 11
AFB (9.2%) (86.7 +
7.9%) (96.7 £ 2.7%, P <
0.05) LD, 1 (0.8%)
AFB 50 mg OTC
125 mg OTC
7
2
(AFB
500)
5 125 mg OTC 1
15 AFB (
P14) 50 mg OTC
5 3 AFB (
07, 2 9
orC

AFB ( Ocs) 50 mg OTC
4 2
6 0,) 7 ( 0O
3 3 AFB (
Co) 1 ( C)
AFB
5 125
mg OTC 15
AFB AFB (AFB
50)
Css 5 50 mg OTC
Oi012 15
AFB

Table 2. Time of AFB recurrence of infected colonies after comb replacement and OTC syrup treatment

Hive no. Treatment”

AFB class before treatment?

Time of AFB recurrence (weeks)

o

=

125mg OTC + R
50 mg OTC (1) +R
50 mg OTC (1) +R
50 mg OTC (1) +R
@+R
@+R

=

50 mg OTC (2

50 mg OTC (2
R
R

50 mg OTC (2) +R
R

C9-12 N

0

0000000 0.0

k-4

+H
+H
+H
+H
+H
+H
+H
+H

+

+

2

6
7

1) R, all combs were replaced with disease-free combs; 125 mg OTC, fed 125 mg of OTC on day 5 after R; 50
mg OTC (1), fed OTC at the same time of R; 50 mg OTC (2), fed OTC on day 5 after R; N, no treatment

(control).

2) Evaluation categories of AFB: +, AFB signs < 50; ++, AFB signs > 500; -, AFB free.

3) No AFB recurrence in a 15-week investigation period.
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Control Effects of Oxytetracycline on American Foulbrood,
Paeniacillus larvae larvae, of Honey Bee, Apis mellifera
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ABSTRACT

In vitro tests, oxytetracycline (OTC) showed a highly inhibitory effect on
spores of Paeniacillus larvae larvae isolated from colonies of honey bee (Apis
mellifera) in Taiwan (MIC = 0.125 nmg/ml), but showed no sporicidal effect. In
field tests, honey bee colonies were medicated with OTC syrup to determine
its effectiveness in prevention of American foulbrood (AFB) in young larvae.
Results showed that two doses of OTC syrup, 125 mg/colony and 50
mg/colony, prevented AFB signs for a period of, at least, 9 days and 3 days,
respectively. Colonies with a mild AFB infection treated with hive
replacement recovered from the disease, and no AFB recurrence was seen in
an investigation period of 15 weeks. In addition to hive replacement, colonies
with a heavy infection should also be medicated with 125 mg of OTC on the
5th day post-replacement.

Key words: oxytetracycline, American foulbrood, Paeniacillus larvae larvae,
control.
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