71 ELARE )] 4: 137-150 (2002)
HlEE PP

Apis mellifera Vespa affinis
A. mellifera pH 5.5 V. affinis, pH 6.0 -6.5
Klebsiella pneumoniae, Escherichia coli, Vibrio
parahamelytics, Salmonella typhimurium, Saphylococcus aureus CCRC 15211;
CCRC 12652 Acidovorax avenae, and
Erwinia carotovora
(MIC) A. mellifera K. pneumoniae 2* S aureus
2% V. affinis E.coli 2® \. parahamelytics 216

100 15
peptide
70% Polistes
jadwigae mastoparan (polistes MP) cDNA
pET21b E. coli BL21(DE3) IPTG

V. parahamelytics
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2 Apis mellifera FVIRIZ | | (Hymenoptera) ~ #{i&%[(Apidae) /i (genus Apis)ivfLed > T
[ERLE RSt *ZF'”T*{ 1% (eusocial) FLih J — ,ﬁjifﬁf/‘ﬂtupfz pY L (Alexander, 1991;
Engel, 1998) - ¥l & - e b ERERL S R [RPIT = Flﬁ [V F 187l (Cretaceous)Hj 1 - ’5
TeAf ,315% AT T IR T A SR A (e g S ,TF[F

F ] (Oligocene) kIR Bl 9f ) REZ4L o VAEIE, & 13 Bl (Engel, 1998) - * KR
T A A SR R R O ) o 25 R PR T for S
TR~ 0k LE e R (LR R T .

B VR SRR 0 YT Ry (e 0 2 B i I A PRI pH
AIEL 5.5 ~ FEASOLSEIASEL 113~ P IR A ek 2 1#‘[15/:\ P > PRIRER > P 1(Shipolini,
1984) o U3 1 1 BB EE A VRS ) U0 7 I8 BT — BB P R
fE I%B«L‘FW?Z[ g = TRE R tim:*ﬁ;[k B H I “%* IR ~ B~ TR TE'}?? ?&
PEETE R ﬁﬁg ’?{'ﬁ/ T R > PSS = SppELl T 'ETE’IJ:E  BRE R EREgd (Lariviere
and Melzack, 1996 ; Pursley, 1973)- [ﬂ FW*%‘ [fkféﬂé@ﬂ*',’iglﬁr piETiE(Vespa affinis) £ FﬁFJ%fI(Vaspldae)
LA - BLEREDE T P - S N S £ 1 ) - R AT
A PP, B <SR+ pH 757 6.0-6.5 = FIBSI|9F Sidiest w1 ¢ 7 !
FoP @ o Sl BELLE 5 P (Schmidt et al., 1993) » S H P9I |y i ko4 s
FETFS AP b T o 7 < SIS 0 A 1 5 WA 7 P
i 5 PI9E RS 1 DNA S5 512 5 RV B

W) S P AP S 2 R (B2 (Habermann, 1971; Schumacher, et al., 1986; Schumacher, et al.,
1990; Schmidt et al., 1993; Schmidt, 1995) » ﬁ: g H TR SFELE ST ?33:1:’:%{@,&[7&'3 =a
(Konno et al.2002) - IDF5fi Vespa basalis 4k 19 [£-#ELk 1.0 TE3555 [ (Ho et .
1998) - Vespa orientalis [V &, EF "JV#*J"‘EJ serine and metaloprotease | lJiF,[it ingi“ﬁ“/'[ﬁ“
(Kornberg et al., 1988) = Li9f » Fii& s g 1 ik, ’Fi—ft'if’\” “4(Schmidt, 1995; Ho €t al., 1998) -

Fisi e 2, ,ﬁth Jlgalﬁgi,@ L - ﬂjp[ﬂur{ !F{ L] F A AR @jﬁaﬁ%“ | = el
Hf‘il%fyjﬁtiit(bee venom therapy, BVT) » A[[F{[" EFEAS ] * fiip J'ﬁ] oknb s FIEEFEE o — %g
E i @@"?ﬁrffs@ﬁ X RE i'bﬁ' ”""ENF’ FE| T‘EFI Wi ¥ (Krochmal, 1994 ; Marz, 1993 ; Wilkinson,
1995; Kang ef al., 2002); GG e A, mellifera /2 v K\ AP RHATT 5 ) 7 1) %)
SRR SO (Kwon et al., 2002) B2, ik I 2 4 B3 e o< 1
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PF' o BRI, T RL N A = BT 5 ROTRREL RIS ELRE S ) A R = T A JFI
A 'WT@&“;&WX]&U;J BEL > i) 80-88% <o) o EIBRATF l’?"TFI 75% 0 £~ &R s fﬂ ~

F7 %1 3.67% ['*dﬂ‘“if? | SRETERSIG ~ T 2 POR - YRR EOE - R TR - g - Bk
e F/‘If}*ﬂy %@%Eﬁ%ﬁf&q (Dotimas and Hider, 1987 ; Ganldie et al., 1976 ; Habermann, 1972) -
[ P | S VTR S PR — R RLPRET S o Bk, ‘;??BE?QT s PYBR R
[T [T e e 2 e Sy s R LR SR B0 2 F&IHF o LS IR A
(Habermann, 1972; Dotimas and Hider, 1987) ~ }fﬂﬁjﬂ"&f] [#I(Hot et al., 2000)1"} BJTEJ%L S E R CER Y
ﬁ‘uﬁlﬁ%? o8& 1|1/ melittin o ?ﬁ'&"{lﬁf‘ TF,} ;’\Elqa]_ﬂ JE‘}fﬂJﬁfj}fﬂﬁjU * 3§ HIV-1 Vﬁ% V5] (Wachinger et
al., 1998) « Filehied P B HOAIE (91 (in vivo, in vitro)# ! EREIHIE (L [ 'ﬁé@if}ﬁ‘f%’[‘ﬂé
Ci & NG ?f?‘f /(Liu et al., 2002) = P39t » Moreira et al.(2002)F] #1&; ¥75% {7} phospholipase A,
lJﬁLP\WHE"PE’” '*JF“?%’;‘I*J I/ promotor & > " JEGEEAL Anopheles stephensi fiYp| PigaF e » ik
I E IS iR Plasmodium berghei [ ) ga’li’g(oocyte)ii? i = F%f[ gﬁfﬁj (Moreira et al., 2002) -

] l>|Elul £ r:clﬁ& ﬁr",“J'EJ* I Jﬁ[l’?jﬁ&l B S TFHIB s I },%FH %*?ﬂ‘é é{%ﬂ%?&ﬁ%'{fj%

HaeH) TfﬂEél J‘l\*ﬁ?é]‘?"‘g' I l'[E’FF Fl—ﬁwE'Eéh = lf’r*‘%‘EJ K[ 1% P4 (Gram negative) “IJ?F PHFER P
‘I\fwff FUR ﬁ% % §"‘Ee[ Vibrio parahamelytics ~ ' fif JEE%I Salmonella typhimurium ~ R AR A
Escherichia coli 0157 : H7 ~ Ju &#f 1\ 1 Klebsiella pneumoniae ; nﬁ‘@f}ﬂ[fwﬁ FURT VAR %
i\ ?}’ﬁﬁé[ Acidovorax avenae- yai = Af A {46 I& Jff Erwinia carotovora,ir*‘F%J K[ 1% frI(Gram positive)
HIELE P LY & ) #EiSRpA Saphylococeus aureus [ il CCRC 15211 5 CCRC 12652 » Adifi!
BT e b A e ) S5 PR S NI TR (- ) > 1) A avenae I E. carotovora S5
gL, B [iiﬁﬁ' » E e [E[AEE (minimun inhibitory concentration, MIC)EE 2° 3 unit/ml > ]
S typhimurium &=5 {448 {% MIC £% 27 unit/ml> iﬂ%ﬁfﬁgu&ﬁ“ | V. parahamelytics /g~ [iiﬁﬁ MIC

<2"%unit/ml > iy E. coli 0157 : H7 @[ & [ MIC=2"" unit/ml » /1= } L, 3 iR
s IiﬁE%’ﬁ’ F ﬁ“ﬁél? (ERE A SR gE =2y S M| HE Yo R gﬁ ﬁ“ﬁélﬁrﬁ li” e

fﬁb ) EW‘F‘E&? SR A I A RS Y 5 tb’iﬁ bfﬁ(hpopolysaccharlde LPS)- ’iF ’@"T A (lipid
A) H fﬁf Rl AR PO AP IR F R P (R (Ca™ Ry Mg™)
%’%F[ o A R Y AR IE[ﬂJ’ffaHﬂﬁ%L f Jﬁ“ﬁélﬁrﬁ 'F[ R PAZER L -V 'III A&
it J’F%%’?E[ﬁaﬁﬁif{%’iiﬁﬁfﬁ\ﬂ‘%(Epand and Vogel, 1999 ; Hancock, 1997 ; Hancock and Chapple, 1999 ;
Vaara and Porro, 1996) » — JEHpzi grf E23F s EFF | % ﬁ“%‘a\’:’f%ﬁ/‘ﬁ% Fo rﬁﬁu&[gﬁ L Llfml’ﬁig*
IH;;&'EIEJuJﬁ& 7 ﬁ%ﬁq IJ’@%% [ AP IP%“E%IFIJ g=d (Oren and Shai, 1998 ; Wu et
al., 1999) 5 (A gef 'T‘ﬂﬁ‘ﬁﬁ‘%{ﬁﬁl*?%liwﬂ ﬂ%"‘*ﬁ‘ﬂ SHIERRG ‘ﬂgﬁg’itvfﬂ ’ffaixﬂ’?‘/'E'EJﬂJ
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g J’ﬁe@%{Frledrlch et al., 2000) > YPGB 73 TR f(peptidoglycan) [ | #i 5 i 3 iV teichoic acid [< pb
/uﬁ*p lﬁl Elququg—ipua% Wiy, I?PUJE[ E,L%ﬂiﬂ“l'gﬁ]guﬁ—i fi J#&[ﬁyfl ?F[(Pescheretal 1999) » J;Mﬁlijgl
Fop TR ERE B R T I wWB%w?do

Foo o~ B e T SRR AR e R AR
Table 1. The m1n1ma1 inhibitory concentrations (MICs) and minimal bactericidal concentrations (MBCs)
of Apis mellifera and Veespa affinis venom*

MIC (unit/ml) MBC (unit/ml)
Bacteria Apis mellifera Vespa affinis Apismellifera Vespa affinis

Vibrio parahamelytics 2 <2t 2 2
CCRC 10806

Klebsiella pneumoniae 28 210 28 2710
CCRE 10694

Escherichiacoli 0157 : 2 2 2 2

H7 CCRC 14824

Salmonella typhimurium 2° 210 27 2°
CCRC 12947

Saphylococcus aureus 212 2B 2® 27
CCRC 15211

Saphylococcus aureus P 2113 28 2710
CCRC 12652

Acidovorax avenae subsp. 2 22 22 22

Citrulli

Erwinia carotovora subsp. 2" 210! 2! 2°

Carotovora

*Apis mellifera and Vespa affinis venom were diluted by TSB medium.

7 e S 53 S S O T 100°C R 15 38 - e PP
SR RS FIIRIS SR 5 91 VU T T VR i P ]
pi J?‘I]f%l’?/m ) HII"‘*%\?:%J,{%F[?&WJ B Y P e PO A5 53 R ] o VR
BV Al plvE | FSEIGAY [  ) BEERG T AIE R szkﬁ:j o
}H Vi H S 50 pg/ml Pt S Ampicillin YEJF | H]EE E. coli ﬁu[ﬂf]ﬂ!{—r IM-109=% BL-21 Vi
PRSI 5 PI9Y iees = 70% g 25 TR (=) - Hof et al. (2000)%[' i<
£ FFJQ%@%%WW histatin 5 ?,J\CJ[IJE? amphotericin B [[11I') 37 €1 fx % ;&ﬁﬂﬁjﬂ‘ﬁﬂqﬁ HE WP

EUEREEELE Sl



ORI PR S AT S B PR o B AR ek
T PRSI P IFOFI e St Sk i O > 2 BE 1508 T A
PR 5 WS LR R ORI AR O -

Table 2. Antibacterial activity of the venom of Apis mellifera and Vespa affinis to the bacteria after heat

treatment

The zone of inhibition (mm)

ismellifera Vespa affini
Bacteria strains Apis : IS
Heated Non-heated Heated* Non-heated
Mbrio parahamelytics 11.72 12.10 15.96 16.16
(CCRC 10806)
Klebsiella pneumoniae 8.09 9.04 ND 9.65

(CCRE 10694)

Escherichia coli O157:H7
(CCRC 14824) 7.39 9.12 8.04 9.46

Salmonella typhimurium

8.57 8.37 ND 10.33
(CCRC 12947)

Saphylococcus aureus 945 9.46 ND 11.05
(CCRC 15211)

Saphylococcus aureus 928 9.56 ND 11.24
(CCRC 12652)

Acidovorax avenae subsp. 919 9.15 ND 14.10
Citrulli

Erwinia carotovora subsp. 8.39 .83 ND 10.73

Carotovora

*Heated: Apis mellifera and Veespa affinis venom were heated at 100°C  for 15 mins; ND, non detected

e
I
35S
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*

Table 3. Synergistic effects of honeybee venom* and ethanol to the bacteria

The zone of inhibition (mm)

Bacteria 30% alcohol 50% alcohol 70% alcohol 99.5% alcohol Bee
Alct+  Alc. Alc.+ Alc. Alc.+ Alc. Alc.t+ Alc.. venom
venom venom venom venom (MIC)
\ibrio 10.38 - 10.82 10.25 14.91 12.01 15.69 15.31 7.66
parahamelytics
Klebsiella 7.14 - 7.59 6.99 8.24 6.93 15.69 14.79 7.58
pneumoniae
Escherichia coli 9.37 - 11.71 - 15.65 11.54 14.92 15.63 7.85
0157 : H7
Salmonella 8.67 - 12.00 - 15.40 10.77 15.52 15.22 6.92
typhimurium
Saphylococcus 8.27 - 8.20 - 12.38 8.52 12.63 10.59 8.69
aureus CCRC 15211
Sa. aureus CCRC 10.26 - 11.90 - 16.46 11.08 13.30 14.75 7.91
12652
Acidovorax avenae 8.82 - 13.79 - 15.57 14.70 12.73 14.32 7.64
subsp. citrulli
Erwinia carotovora 8.06 - 8.84 8.22 14.72 13.64 14.81 10.45 7.92

subsp. carotovora

*Bee venom was diluted 1/50 by ethanol; -,no antibacterial activity.

E3

Table 4. Hemolytic activity of Apis mellifera and Vespa affinis venom* to the RBCs

The zone of hemolysis (mm)

RBC

Apis mellifera Vespa affinis
Horse 13.58 13.46
Sheep 9.45 5.83

*Apis mellifera and Vespa affinis venom were diluted 10" unit/ml by PBS.
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P B SRR e (5] ST O S T B GAD)  BER
R s H‘Jkﬁﬂf 1 USSR J?Ej &) AU [iﬁ » 5 UEE Berneimer et al. (1980) HISE [/llif%ﬂ
i3, 72 Orivel et al. (001340 s, ffﬁ'n PR RS, o w%@s %
Frhghkd,) 1 g [ﬂ:ﬁ q%[rfﬁgu & £,

ﬁ; T H ui_ﬂjazjszﬁ HI Hﬁ! ] Ji?w Ry 7y 5
i* R T [ 1 A L el i e osphatldychohne S fxl FIv AP RO M TE‘Jm
AT [l PR oz Bl o (6 R o PR WV SR RO 03 1 melittin £R o 5

phospholipase A2 t] = %13 ]7 [ |(Dotimas and Hider, 1987) -

* C6/36 BHK-21 S
Table5. The cytotoxicity of honeybee venom* to the cells of C6/36, BHK-21 and Sf9

Lysate rate (%)

Cell
lines 102 10° 10" 107 10°¢ 107 10
C6/36 ND 90.85+1.31 75.87+1.80 55.74+£2.55 55.29+4.07 34.38+3.44 16.72+4.37
BHK-21 ND 92.33+3.07 86.65+2.54 0 0 0 0
Sf9 15.0743.02  5.47+0.52  3.53+1.15 0 0 0 0

*Honeybee venom was diluted by culture mediums; ND, non detected.

IR R BT 27 AP a wFf BHK-21(hamster, Mesocricetus auratus) ~ | 1368 G Hafsk
C6/36(mosquito, Aedes albopictus) » 7 = Fi il etk SfO(armyworm, Spoderptera frugiperda).Af!
Jardy 1 ') BHK-21 % C6/36 AV BVges (R (ke 7)o (SRl Eiliehiest fr o | Eap arid
(apoptosis)(Liu et al., 2002) ; ﬁjfﬁ“ B Eraed; T %tﬁflqwg (B o AP T ) e
HEWRIR i madlpspiay-d o 2 R ijt[ F* 36 ’?‘/ﬂb‘ 90%[1At M ke lysis) > [fiy SIO A1
AR (S - Ffl'ﬁ ’ff%?%”%@ﬁ’glﬂ“lg%a 15%f e » = AT Pag = 1 PHEE > Tosteson and
Tosteson (1981)§JtZ{EI§EJF§: 4R - FRE ETYRIUITRLLE A WSS fY jmya;\ AR N
S s Equjqw URHIR ST TR e ] R i BT S RO
FVAE R, T~ ’T'%?E[E FEf T [ f f’*ﬁ‘*ﬁ[]fl‘/’?‘/n FrR== B B T A R PRl 5 0 7
B WV R0 1% T [fil © Shaposhnikova et al. (1997)#’“' melittin SRS Ha(thymocytes) 5!

TR o B TS 5T 1 melittin i FI [ (L lFﬁ‘y AP R g RS ST IR A TR
= RREPVTAY o i P PRY S R BLE T AR lﬁﬁ‘/ A @ H i (Dawson et al., 1978; Dotimas
and Hider, 1987; Habermann, 1972) » |fi| phospholipase A, FI[|i* “f< (g s e [P (22 5F a4 Uﬁ?ﬁ
B phospholipid =7 55 Af MR IOERIL SHEHL > flAEMWRH LT R b A ey TARE A&
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g%gqapaﬂqﬁﬂ (Lo et al., 1997 ; Shaposhnikova et al., 1997, Owen and Pfaff,1995) > hyaluronidase
P s iap Vi 5 IR hyaluronic acid(Dotimas and Hider, 1987; Kemeny et al., 1981) > 1
P} -5 N I 5 Y 55 Hleﬁif ALV TR %‘E‘:)ﬁ“‘ﬁrﬂf TIPSt fg 0 [BH ] o i) ke pl1py
melittin %“ PUff =" £ H '*@’E[ﬁtﬂﬁﬁﬁ )PH%XE“WA“J o SRR VI E (Levin, 1984)|E|5J'[‘FF
o R USRS Y B il RS E R OBy H ‘ﬁ | AP 9 Y T
L e (R @n+-wﬂr9“wnq%ﬁ:¢§aw%¢ﬂi frl ) e, g
LA 2 EPRE e (U BHK-21) 2] ﬂ*lf’ﬁ [ERIIEa) SfﬁE[qqfﬁalﬁr] [ ] o [hy SI9 A BRI e Y
TR P o ) WL AR R A

polistes mastoparan cDNA

) vy R~ BESR R SRRV R SR TR EIP f: ﬁ Fi= SV H ol Eg Rl T
s & Bl - %’*ﬂy’ B P R PO BT 5 P E“fp?“fwﬂ HERE > T
Vg E{F{f'ﬁfé" ik B SR - PRI I Jisﬂw\grav (6 PR O L e WS
[ ER ) TR | IR o T e o RS PRI D ST > T SRR ARV B P S 1S
Do R PUATE N BN R PV S A VETEVEER [ E- AR B SR AR A IIpv ]
SR U1 R AT SRR EPTICH [ I » FH P IR AR e
F RGP RSB S A TR 1% - Monsalve et al. (1999)¢ '}HFL'F% Vespula wulgaris #1
Polistes annularis jfkf[ 1/ Antigen 5 5Lf “Fﬁﬁf‘ Bacteria » Yeast Hlkﬁ?&ﬂiﬂ HET %FFIJF‘}F,J
FIIP R PR (Rl 4 Sty 55 53 1 FIPEER DR A TR b el dl B fE | 4 R R P R
(Vaspidae) ~ [58&[%|(Polistinae) ~ i gf(Polistes).V % [ 4(Polistes jadwigae)iis ) ([ 15! f%lij‘l\fk
D HET L1 polistes mastoparan I cDNA 3 % SLPRIHGEE AL VP4 o [XE] mastoparan F'rFLf hER|
Al ﬁ PLV R R 5y » 2 AR S ORI T B PR D%W%FIFJ’L— NS
~"(cationic amphiphilic character) ~ FL Efﬁiﬁi’ij ,1‘“ sy ﬁ%&}{%ﬂ T F,(Higashimjima et al., 1983;
Chuang et al., 1996; Ho et al., 1998) ~ Z'7A ™ % (hemolytic activity)(Ho et al., 1996) & {5 -1
G-protein(Chahdi et al., 1998; Klinker et al., 1996)%" o Ht ¥ [FHEHFITETE S 1 Bl PiEGH AL
057 F | SRR P e 158 (77 N BEVRRL S R AR R, BT
P4 Polistes jadwigae . mastoparan 195 5% 5[] VDWKKIGQHILSVL - §inb i £ i
i E. coli *Fopv EH O @ F cDNA . /[J Kb
5’GTGGACTGGAAGAAAATCGGCCAACATATCCTCAGCGTGACT3’ fﬁ' Sk S’ffl%""J[l '—[Hﬁfﬂﬁf
= Ndel =Jfb » FJH [T 6E FFFrﬁJ/ ATG %ﬁ?a Iﬁt',ﬁiﬁflifﬁfﬁa » T 3’,[”1[[ 5 SLLMM}Ea %p[HﬁfU
[#5k ECcoRI Vit » jf = cDNA H%%ﬁﬁﬁ/‘ pET21b SGHEE (1 - #HZ[ £ #V pETMP - F“ﬂ‘—”j’ﬂ
fE5F(transformation) = BL21 {ﬁﬁ,ﬁ%l#,—rﬂl ) IHE Uﬁféﬁ“ 'E&*’?E‘J/J\qgiﬁ,irﬁfk%l Fl_ I 3 Ea

L

L
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AR PP #’U(IPTG)F%}ZI;’I'—‘*%#&%L N3 IPTG #5 1L%ﬁi’%<$[§9?§fﬁ@ lac operon I'] I%féﬁ
polistes mastoparan V%l o 3# 5] lac operon [ IPTG & ?ﬁl%%&?? 27 5[ mastoparan 2! £J[# =]
j['lf lﬁig&ﬁfﬂglﬂ ELFL 2 HEL AL [/::&IEI 7@ F"l E[q:drf:}j ;u%#’h ﬁ’?”fq[{lﬁl—[}&i{%%rﬁ; lj%[
F%Hg]“ Il Eﬂfﬂﬁﬁljﬂfﬂiﬁyﬁﬁﬁ SR |3 VPR S T e

2.0
—e— BL21
- «e+O-e+ BL21 (DETMP w/ IPTG)
= —-y— BL21 (PETMP w/o IPTG) -
B 1.5 -
o
o
o
o
o Add 1 mM IPTG
= o SO Oreeeee @)
= N L o
g 10 -0
i
©
€
3 05 -
€
<
0.0 . T y ' ‘
0 50 100 150 200 250

Time (mins)

pETMP BL21

Fig. 1. The influence of expression inducer (IPTG) on BL21 strain of E. coli containing pETMP

-A'E%TE'%B??E‘*[/*?ETEE%I%%[ = A2 IPTG ?‘ﬁi%%m‘ =R ! RN S 2 %ﬁ%ﬁﬁ;l
NIRRT IR ) o SRR ALY RIS S S P T AR
IR RTRNE R RS ALY VIR GBI R G R S SRR R B
vr'wﬁayiq%g%,{ bl e o R AR ﬂ SRASITRH T 1 o

[ 1f§§ﬂ%$' R R ”,TUﬂJﬁ”U’ 120372 3 ﬁ'*qgﬁfﬁ% R &= ARG
VF}%T :QZE'UJ?“&J”@WF\% ik - bt [Hﬁfﬁ*,“%4 ,«,Elf%]w@@? SRS AR
[l :ﬁfﬁ‘ﬁs?ﬂﬁﬁﬁ?ﬁ Lﬂ[{p{‘/ﬂf G [ ,TE,%UJ‘T‘IQF TARED RS ’i I"{“I‘gﬁ‘/ﬁf “SiEkL polistes
mastoparan V [EH | ['Y'J,F\J']: - WENE - B Lietal (2000)??[ '.mastoparan M ‘F’Tzﬂ'?f&u.i' AR
VA RS AR T G JE[?"?”I}** BRI | SpL PR RN
LT

i & P 145



f]JE‘JﬁﬁE'EJEJE#ﬁfE%(ceH disruption system)!] fiiﬁ'.ﬁq’ﬁ#ﬂ ?“}{ﬁ’ Eél‘ﬁ%‘frﬁé 53 H[I}{?]’ iﬁ%‘]fﬁ“%’ﬁ%ﬁ"\
PR E AR D B £ I (Mbrio parahamelytics) 3% i 1RS> N @?2‘5&34;{/ A
AR JV P> S S 9 IR Fjj’m#T%*??éE%fﬁlﬂ/ﬁﬂEé[W[}J T f{ VAR RS e
9t o mastoparan TES [JE'{}{J\# i Elff:[ﬁ 1% (Higashimjima et al., 1983; Chuang et al., 1996; Ho et al.,
1998) > BAffli%: f}ﬂ"ﬁfﬁmﬁ%’{ﬁfl - o iﬁﬁ*)%&iﬁﬁi?\’ﬁﬂﬁ?#ﬁlElfJ'[“FtJW o Gerhard et al. (1996)#Z]
amphipathic ’ﬁﬂf‘ﬁ‘/gyf [T Fg*ﬁ%'@ﬂ S EIpAE fER ] f[r f’%‘a”rﬁpﬁ/i{, [=E 54 AL I pore
formation(gating) ﬁiElF R P EL RS o AU Lee et aJ.(2000)|Elfﬁr"3él?;H [fF',LI’, » mastoparan M E & [
'{[%Iitf%lb[h [ESNE }fﬂﬁ”ﬂ[‘eg' o Higashimjima et al. (1983)31’??[6[ ! mastoparan S 1E T L

UﬁEl;{J"fﬁlﬁi'ﬂ‘ SERENIE %A B AL ﬁjﬁfﬁ'f*?ff’ KEJ SRR U E Sl e

@ﬁ%i%ﬂ%’ﬂ“*%ﬁﬁi$V@%%Eﬂ%*%ﬁﬁwwﬁﬁ%mmﬁﬁ%’

ET Elm BEWT[™ 5 HEIR Lee et al. (2000)?,',[ ﬁﬂ[ﬁﬁ?fl(fusion protein) i ¢ A R R
[T 3 THIRE > B e P e SRS s SRR e YR 2l I AR PO P A
ﬁ%aﬁﬁf"ﬁ Fh A o FL RIS O (5 K PR FIEIRE IS T A 55K (yeast protein secretion
system)f| I Pichia pastoris = Saccharomyces cerevisiae iﬁ” [ E 57+ mastoparan fUEYE 5 19t
¥ %EL"J‘EE'V?J% (bauclovirus) T 5! ﬁ%’{}{%ﬁlﬁﬂﬂ[ﬂf’ﬁ  EE R s T A

P 7 % 5 ST PR ¥ R - PR K R 10

RRIGREEG > H‘F‘.‘JLF A = Pt L R R i
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The Bioactivity and cDNA Expression of Hymenopteran
Venom

Tu, Wu-Chun*, Cheng- Peng Chang, and Mars J. Yang
Department of Entomology, National Chung-Hsing University, Taichung, Taiwan, R.O.C.

ABSTRACT

The hemolytic and antibacterial activity of the venoms of honey bee, Apis mellifera, and
wasp, Vespa affinis, were recorded. The color of venoms of both species are clear yellow, and
their pH are 5.5 and 6.0 to 6.5 for A. mellifera and V. affinis, respectively.

Antibacterial activities of A. mellifera crude venom were tested against 7 species of
animal or plant pathogenic bacteria, which include Klebsiella pneumoniae, Escherichia coali,
Vibrio parahamelytics, Salmonella typhimurium, Saphylococcus aureus CCRC 15211,
Saphylococcus aureus CCRC 12652, Acidovorax avenae, and Erwinia carotovora. The
results indicated that all bacteria are sensitive to the crude venom, and the minimum
inhibition concentration (MIC) ranged from 2®to 2> unit/ml. Heat treatment at 100°C for 15
min did not affect the antibacterial activity of venom suggested that the effective components
of the venom may be peptides. Synergistic effects of the low dose of bee venom occurred with
70% alcohol or antibiotics.

The recombinant DNA expression system of Escherichia coli was established in the
wasp venom expression. cDNA of polistes mastoparan (polistes MP),. a venom component of
Polistes jadwigae wasp was constructed into pET21b vector as pETMP plasmid, and then
transformed the pETMP plasmid into the BL21(DE3) strain of E. coli. The polistes MP
expression was regulated by isopropyl-1-thio- 5 -D-galactoside (IPTG). After IPTG treatment,
the growth of host E. coli was inhibited and the surface of E. coli showed abnormal dents or
perforation, but the growth inhibition was discontinued after 4 hours. The induced product of
pETMP showed antibacterial activity to the bacteria, Vibrio parahamelytics.

The use of bee or wasp venom is very common in traditional medicinal practices,
especially for rheumatism and arthritis. Our primitive observation has clearly demonstrated
the antimicrobial properties do exist in the venom, but the impacts and potential of these

venoms in future application need to be further studied.
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