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Antimicrobial activity of honeybee venom against fish pathogenic bacteria
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In this study, we examined antimicrobial activity of the bee venom isolated from honeybee (dpis mellifera L.)
against fish pathogenic bacteria, Edwardsiella tarda, Vibrio ichthyoenteri and Streptococcus iniae of cultured olive
flounder, Paralichthys olvaceus. The bee venom exhibited significant antimicrobial activity against the both
Gram-negative bacteria, E. farda and V. ichthyoenteri and Gram-positive bacteria, S. inige. Minimum inhibitory
concentration (MIC) and minimun bactericidal concentration (MBC) of the bee venom were 17.6 ug/ml, 34.6 ug/ml
against E. tarda., and 1.76 pg/ul, 6.8 pg/ml against V. ichthyoenteri, respectively. MIC and MBC of the bee venom
were 3.49 pg/ml, 11 pg/ml, respectively against S. inige The postantibiotic effect (PAE) of the bee venom was 5 hr,
6 hr, and 7 hr against E. tarda, V. ichthyoenteri, and S. iniae, respectively. In addition, its antimicrobial activity was

stable under various pH conditions. According to these results, the bee venom showed the excellent antimicrobial

activity against the tested pathogenic bacteria.

Key words : Honeybee venom, Antimicrobial activity, Fish pathogenic bacteria, Edwardsiella tarda, Vibrio

ichthyoenteri, Streptococcus inige
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Table 1. Antimicrobial activity of honeybee venom on the
fish pathogenic bacteria (Diameter of inhibitionzone (mm))

Bee venom(ug/disc)y AM OT

Bacteria 50 25 1025 1 10 10
gg’g}gggsiella tarda 2 201910 - - 15
ig;;zytzo;occus iniae 31 2722 13 10 16 -
%ichthyoenteri 229 24 14 10 14 13

AM: ampicillin; OT: oxytetracycline.-: no inhibition

HAUSAAFE D H2AF5E

=9 oAl et AL 5=
5 A2 EE=E Table 20 UERRSITE 559 8.
iniae2Y} V. ichthyoenteri= 717} 349 pgml9} 1.76 pg/ml
o|0u], E. tardaol] 3t HAWEAA|F = 176
pgml2 BRI}, AT S = E fardat= 349
vgnl, V. ichthyoenteri=6.8 pg/mlo]™ S inige= 11
pgml 2 735t Atah8-g Vehigic

Table 2. Minimun inhibitory concentration (MIC) and
minimum bactericidal concentratiom (MBC) of honeybee
venom against fish pathogenic bacteria

Bacteria MIC (ug/ml) MBC (ug/ml)
Edwardsiella tarda FP5060 17.6 349
Streptococcus iniae FP5228 349 11
Vibrio ichthyoenteri FPA04 1.76 6.8

A “(ng and Kim, 2000/2] 015 230f] 448571
A 28 o F YAl didt H AR AR
=5 23t AT, V. ichthyoenteri®} E. tarda, S. iniae®))

At FHaSAA R ol HUARA
ampicillin, amoxicillin $-& >100 pgml2}al B3}k
B2 table 2004 X= 1} 0| E. tarda, S. iniaeSk
V. ichthyoenteriol) thgt HATRA X1 =7} 1.76~17.6
gl o5 FAAEC} 75t It 7L S
= & Uk E. tarda®} S. iniaeo ] i) S|
UER = F=A|(quinolones) YA flumequine(>50
pg/ml, >100 pg/ml Z+zZH 3} pefloxacin(>50 pg/ml, >100
pgnl ZJZ)]1 B} o] Z3jt Yt aE ERNGIT:
(Table 2). 3L macrolide- lincosamide-streptogramin 7|
HABA)Q] erythromycin} spiramycin 52 E. tarda}
V. ichthyoenteriol] T3t SrA-AT= W Om(>100 yg/ml
21z}, &3 linomycino A - W& tANE
UEHASITE o]e} ol 71 A 23 d«t
wte] FR0ll wiet Fetaapt 24 Wgsk 34
Al Wz Qs Ao Aret a2 offA sk
QICKChoi ef al., 1996). 121}, WA A 079
AR S T Alto] ozt AR 235 o
Alatol ozt 852l A7} got APl 2 uis)
£ YaL glom, o= A= o ot B4 7
W At diioll 9 oARte 2= SRS oY
U A2 ANE AE = okl A Slck(Jung and
Kim, 2000, Chang et al., 2010).
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Table 3. Postantibiotic effect(PAE) of honeybee venom
against fish pathogenic bacteria

Bacteria PAE (hr)
Edwardsiella tarda FP5060 5
Streptococcus iniae FP5228 7
Vibrio ichthyoenteri FP4004 6

* was exposed to 2 x MIC of honeybee venom for 1 hr

pHo| T2 FFAAY W

pH 20004138} pH 1107}4] 288 B50ll4 pH
of T BEO| erEo) WskE slopuiat 5]
o}, 7L 3} Table 4of4] M= H12} o] pHI
T $EO| FRBA Aolh A8 WA s
ufeht] BEL A4 o} AlojZ 2lste] ojael
A7 Rolg ASo)E GREel 2 uiE gl it
2 7 4 Qs APHOR A & o= ARt

Table 4. The effects of pH on antimicrobial activity of
honeybee venom

pH
2 4 7 9 1
Edwardsiella tarda FPO60 +++ +H+ 4+ 4+ ++4
Streptococcus iniae FPS228 +++ +4++ +H 4+ 4+
Vibrio ichthyoenteri FPA04 +++ +++ 4+ +H+ 4+

Bacteria

? The concentration of honeybee venom loaded on disc
was 10 pgdisc, respectively.
Diameter of inhibition zone: 10~15 mm; +, 16~20;
++, 21~25; +++
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