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Abstract

For this study, we constructed methods to detect the number of Paenibacillus larvae larvae spores in honey, and found that the
detection limit was 181 spores/g of honey. Honey samples were examined using this method, and we found detectable levels of P.
. larvae in 31 of 124 samples from Taiwan. This method was also used to investigate the control effects of oxytetracycline (OTC) on
American foulbrood (AFB). The results showed that in bee colonies with a heavy AFB infection (AFB signs > 500), the larval
mortality might reach 62%, and the spore density might reach 1.2 x 106 spores/g of honey. All combs of these infected colonies
were replaced with healthy ones and divided into three groups: one group was just fed syrup; one was medicated with 125 mg
OTC; and the other one was given 50 mg OTC syrup. Their AFB signs, larval mortality, and spore density in honey were counted
weekly. The results showed that 125 mg of OTC syrup eventually prevented AFB recurrence; i.e. no detectable levels of AFB signs or
spores and normal larval mortality were found in the investigating period. However, good AFB prevention could not be achieved
with treatment using syrup only or with 50 mg OTC medication. The larval mortality of these groups decreased with treatments but
then increased again, and detectable spores and AFB signs were found in most samples in 3-6 weeks post-treatment.
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foulbrood, AFB) % /& 8 —%h & F 84+ 8 (Paenibacillus larvae larvae) #5875
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HIEP S ERm A 2D 9 H - MFSPYIRR
50 mg A|A] e AR DE 3 H -

SRIM » AFB RUE TR > Hw R A1
Al TR 35 A o [KIHAA R Bk
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EHIG R R HL S BRI R S ek 2 £
PR (E R R I SR 5 2 B e+ R
g 2 R [ A AR )% (Shimanuki and
Knox, 1988; Hornitzky and Clark, 1991;
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B b RR i 2 B R R R i = B
A EMRAI A S AFB R EiL 2R -
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1. #1562 H IR AREJERTE 1 kg % OTC 125
mg [IRESE - HERR 4 7
2. #156 2 HiRERES OTC 50 mg HHE
o JRERER 3 R
3. HUREIR (EERBIRENESE - ARG 3 7

m ~ SEREERFRYESA
LA BAL » HIERHERE AFB B -
FrEE EE BRI 51T H -

1. R S Be e i LU B i sa b
RHIGEETY 60 g - FIIATAIML < SR
anbeillis (MR 2 %) » DUEHIE
BRI iR T T LR -

2. AFB {308« i aABRIE R LA —
H 25 i » 51 AP IRl 2 SR
b R A e 8 i L 2 RS RIR 7 T

R AFB Ji{#8s - O DU 2 Pk
100 &t 7 - i 2 WHy AFB 5
B mE DA R I AFB JRfEd -
3. eI AR R E R LUEI
T LHEPR 100 36 - 2 ERE A HIET

=

R

— ~ BEAENEST

RCARILL 7 X 10* & 2.1 X 10° {1
FER 15 g HEF > FEABRESS 5 ml
I RRIFIR » AL 0.2 ml BREIR (W&
FE7RE 2.8 X 10° spores fz 8.4 X 10°
spores) K> BHITN “FHy » 36v& Byl
£ 27.0 = 59 Bl 79.0 + 185 (F£—) &
FHEEEZR 4T RIS 0.90% £ 0.21% Bi 0.94% +
0.15% » L5 MA AR it o2 A AR HE 728 152 59 il
% 185 Bil 177 spores/g’ i =BT EHE P>
0.05) » WU 7RI 815 (K fm HH & £ 181
spores/g o £ RAAIFE 15 g MR K »
S AR BRI AL » (50 1 I 58251 1.90% -
1.93% > #J LI RRA G H 1% o

FIUERF R EEEF A AFB ry%E
Hil > Rt AN i R T RE & OTC Tsg
BRI - ASCLLZ R ORY T 2R
OTC HyZE - WIEARE R KL o #REURIE
R DART A RS 1 2RO R4
LR 5 2 REERL ORI NGRS 201
B4R 0.71% £ 0.19% > 3 XKLL bz Sk L
Il 5 2emE R - AR O R B8 % &
SRS ERAFIRR TR EA E HI s Rl
P> RBLA T EH OTC 2R ARRE » LL
HE 2 KEEORERE  Hgla it ER
235 spores/g °
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Table 1. Germination of Paenibacillus larvae larvae spore suspensions on BHITN plates
Suspended No. of spores Bacterial colonies Spore gerr?ination Detection lirznit
samples inoculated (%) (spores/g)
Honey 2.8 x 10° 270 £ 59 090 + 0.21 185
Honey 8.4 x 10° 79.0 + 185 094 + 0.15 177
Water 2.8 x 103 53.0 £ 9.8 1.90 £ 0.34 87
Water 8.4 x 10° 164.0 £ 29.7 1.93 + 0.34 86

! (Bacterial colonies/ no. of spores inoculated) X100%.
2 1/[15 g X(0.2 ml/5 ml) Xgermination rate].

==

BD XS 20 ppm OTC BB RPN BF RITRA THENRE

Table 2. Effects of different number of times centrifuged on the germination of Paenibacillus larvae larvae spores in

honey containing 20 ppm OTC

No. of times centrifuged

Spore germination (%)

Detection limit (spores/g)

1

2 0.71
3 0.57
4 0.52

0
*
*

+

0.19 235
0.10 292
0.11 320

! There were 2.8x10° spores inoculated on each BHITN plate, with four replicates in each assay.
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Table 3. Culture results of Paenibacillus larvae larvae spores in hive honeys sampled from Taiwan (units: no. of

colonies)
Sampled n Negative Positive for spores
area for spores <10 spores/g 10%-10* spores/g >10* spores/g
Taipei 16 12 1 3 0
Toufen 17 14 0 2 1
Yuanshan 19 13 2 3 1
Yuching 19 15 1 3 0
Total 71 54 4 11 2

FN AEtEEFSEERESPASFREERTIIRR (B 8185)
Table 4. Culture results of Paenibacillus larvae larvae spores in apiary honeys sampled from Taiwan (units: no. of
apiaries)
Sampled n Negative Positive for spores
Area for spores <10 spores/g 10%-10* spores/g >10* spores/g
Ilan 8 6 0 1 1
Toufen 18 14 0 3 1
Yuanlin 9 5 1 3 0
Yuching 10 7 0 3 0
Paiho 8 7 1 0 0
Total 53 39 2 10 2

Hiff - (BFAER 2 D - 72 R B2
Ft#E 1 X 10" spores/g L | » CIEI{EFE#
FERTAIKHE (& —)  HF R —K 125
mg OTC ZEEIERE (B AHIERD) - S
Fa1LBERE 2 Bt D Err o HRE
2 RS AR AABRAS R > HURRIE B o Ak 1
(I8 =) » aU HEE 125 mg OTC I
B AFB > (IS8 FHE HA TR > %
ZE AR - B R 50 mg OTC & (C fHiE
B 0 3 BRI 1k D BT I
%A 1 FHEEATHE —EER 1 X
10° spores/g )7k #€ : {HA 2 FEHI 2 BT
RIS - 48 [0 E HFERT 1%
(& =) » Z1BLEER 50 mg OTC fYFH| &k
NGl AFB » {15 50 58 b i 75 R 58 4
AFB o
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AR RE S BRI 4-5 JHET TG
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Bl AFB FEIRaS - AR RIHR S Bl
i 500 - BRI LRSS AFB - ]
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Fig. 1. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased

colonies treated with hive replacement only.
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Fig. 2. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased

colonies treated with hive replacement and 125 mg OTC syrup medication.
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Mortality —IColony C1
Spores in honey - - % - -Colony C1

60 r
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Spores / g honey
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1 1.E+01

1.E+00

inoculation hive replacement and 50 mg OTC

Time (weeks)

B= RUmIEAHTIRIEE00 mg OTCRRIE » RE IS RFRRTRERMBIETRAOEL -
Fig. 3. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased
colonies treated with hive replacement and 50 mg OTC syrup medication.
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Detection and Application of Paenibacillus larvae larvae Spores
in Honey

Yue-Wen Chen Department of Applied Animal Science, National Ilan Institute of Technology, Ilan, Taiwan 260, R.0.C.

Guan-Ying Hwang and Kai-Kuang Ho* Department of Entomology, National Taiwan University, Taipei, Taiwan 106, R.0.C.

ABSTRACT

For this study, we constructed methods to detect the number of
Paenibacillus larvae larvae spores in honey, and found that the detection
limit was 181 spores/g of honey. Honey samples were examined using this
method, and we found detectable levels of P. [. larvae in 31 of 124 samples
from Taiwan. This method was also used to investigate the control effects of
oxytetracycline (OTC) on American foulbrood (AFB). The results showed that
in bee colonies with a heavy AFB infection (AFB signs > 500), the larval
mortality might reach 62%, and the spore density might reach 1.2 x 10°
spores/g of honey. All combs of these infected colonies were replaced with
healthy ones and divided into three groups: one group was just fed syrup; one
was medicated with 125 mg OTC; and the other one was given 50 mg OTC
syrup. Their AFB signs, larval mortality, and spore density in honey were
counted weekly. The results showed that 125 mg of OTC syrup eventually
prevented AFB recurrence; i.e. no detectable levels of AFB signs or spores
and normal larval mortality were found in the investigating period. However,
good AFB prevention could not be achieved with treatment using syrup only
or with 50 mg OTC medication. The larval mortality of these groups
decreased with treatments but then increased again, and detectable spores
and AFB signs were found in most samples in 3-6 weeks post-treatment.

Key words: Paenibacillus larvae larvae, American foulbrood, Apis mellifera,
honey, oxytetracycline
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