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F &

HEROEYHOHTRED 150 HREL b bhdEAEIY, #14/%4600 4RI
DEERVAVLVRBICHRALLELBX N TRY, RELREEH 2 EORE
TAC I AICER LT E . Zhicet ULABEOHBE, FANREDLStREt
DHHTH Y, 50~100 FERO I & & &N T35, RIEEFROARBIZE T,
HEEDHZELEABBERIRTOIZLETHY, LEB->TRALEOHPDY HE
e L ToRAE RIS (24,1997 . ERL FORENLHIE
CHEET SRR, RERS VA7 EFEE LTREBHZ SR TV Z L AR
ENTWD. £, BHEEZHRLELERRICLAIERENTTHELZRE
2, BAEBRENR (BCT000 Z5) DAL ORBEEEICH NI L O REFA
IYRFOENCENTEATFT IV, AMICL > THOTOHKDH DHES
Lol ThAD LERIZND.

BN R, XHANRRETHIZON, A3, IVARFREOFRERL,
— B THOERR, XA, EERRARLEEZBRVWT, BABAROEZDIZ
FIA SN B ZERIFLEALRLARY, DLABRERERVROLEEYD, &
- BB L VIRKREENT B2, AMOEFBEENTHEEL LT, HEY
ORHIE BT, LEHICLIRESND LI ITRT.

A, BRIZZFOEOSEME L, B LABRENENICLY, W THE
BE&h, BEANFHBROKFIFAER THELORENREE->TEL. ELT
PARERBNT, BRF 7/ ad— Wi HLWAESELHEIN, BES
B2 DA, B % T¥ LDEZEOSFICET, £OBENA
RIENR->TWBD (87K, 2005; AR5, 2006) .
AEOEBESLEMCEELNALEMTIIY <, BY, FAREDPEE
F+ 3%, BEOARICENT, AMiCE > THLERZEME, BN TRE
BET A HeE RO R XA NF B (Vespa mandarinia, ducalis, analis,
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crabro, dybowskil, simillima and affinis) ThH 5. EOIZEEZHHET 5Kk
PR, —EDHRELLEIGE-S< L0428 TEHES TR, FORNLER
i, ELERF IV, B0 bR EOTIVE, AFF P (R AT,
wUE T hRLURLE), FURIE (RRKY A=, FuTT—¥) Y
DIBERD 5720 (Abe et al, 1982; Nakajima et al, 1985; Nakajima,
1986) , WS AOBELL>THTF745%—ay 2 %8BI,
EEFBEAOBEREFICLD L, % 30~40 AOFELRBEINTNS.

FTARANFL, BT A 30 IV NRF (Apis mellifera) ([THEK2E
EEADREE LTREFRIZBNON TV, v4 20 IV F i3, HIER
Hica—a v AhEBAIRER, FOEZEHORS, REL2WRED
FABELEORNRT END, ERETHD =K I YT (Apis cerana
Japonica) IZ X BHix & LT BEIC - T o, UL, Ik 3
FFAAXANF (Vespa mandarinia) (25t LT, BETTER A —RIZ
BROBES WHHRICL SRR TERTHTHE LD =R IVYATFLER
By, A3 IVANFIIBHRORGEITEA L D ENTET, bl
am=—{3LWT5 (Ono ef al, 1995) . ¥4 T AKX A /F (Vespa
simillima) 1%, ¥A 37 IVAFOan— % 2REIEHZ c]:. T, B
DAY OIFEL AT HRAD 7 LT, BEAIHEZ D7D OEERER L&
ELTRETZEA I IVATFORBRLEEE> T, KFIOAX AN
FROa 0 =—TEF kTR, EE0HhREEENSL, ThbEEFT
AEDILEZBOBRRENVNETHY, B3 7 IVAFERMBIIFLIZEH
TEBREIEL, RXAAFIE S THEORVEHL 20TV S,

—F, ARAAFHITIERRCBVWTARDESFEO LIVEL, RIESE
BNELTERLIFLRY, AEBRDOAT U ARMBTIHERE LTO—E
bdd, Tk, g 2 (A 0L LT, TOREZHLIABLED
TR LN D, HICRFRPIKEERE L2 L2 ILHER E T, £0H
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B, MAEERCSEIELFERFETRIN, RBRLEERSAF I VKT
AENT, AR EEAS E LTRIASATE 2 (2, 2002) . 20
LI TIE, BARLRME LA A AAFRREMICRE98 1510812,
HODFETAXANT BEZ7 0 A X AT Vespula B) OEFELRE
TODEELORELAMILTVBEALN NS, HOIIRHEROKE SPH
S, BELTESDIETTRL, §RichbizoTD#4EEZEZ T,
ATENC T B AZXANTFORESEZBE I L2 E, MBEEOHLICLED
TS, AL AZXARF L DN Y BEOLHOE (D — & /2o
Tw5 (B, 2005) .

ARFEOFA B ARXRANF (Vespa simillima) I Eik, s BgEo=
DDA—A PO RLESERRTHY, HROERIE 2~3cm L/ABTH
DB, TORITERE 80cm FEDRESITRDHI L HLHY, HHIKBENT
H5.0F, FIZATRLTORITEML, REELAEEL 2oTHS.
¥4 RARAAFBEHALREE LT, BILOEEROEAICSI ORBOA
AARAAFPBP LT ERHITEND. AAAXAAFE, L0dRE
DHSEMICERT2ETH DN, LK ) S IESS &0
SRR, BRTIEHEMRLIC CBot. —F, 4 BAXARFE,
FAGHZER, BAIMZEMOELO L ERL, AROHTRERE, WAOFE
o, MR, KTRELEHATD. £z, B3 25 L35#LETD
HEEZFH -T2 Y, BEIGEIGTSENB L THEY (IH, 2005) .

IOXIRERICEBVWT, BEESE (SFR EMT) 13, £ 25 Fan
5 TRFTCIRETT, BAEN LREER T TAXAAFORREIT> TEE.
RO B LR AARAZXANRFOIZEA LR, ARICETLIHRICERENL
FARARXANFORTHD. BRYOEHIT, FHTHER LS L TWER,
KRECFORESRIBEEL, ATV IC TR, B UL ER) |, 514,
i, W, AT, BREREERATE L. TOHKE, BEFPGHRNICT
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D TELRBRENT IVICETAALRR, ~FIVICL-TERBE S
TRBOTX 2B E LERRY A TOREE, Sk - - iE2ESL
TR U7, BAEMELERO 48585, BELTWA, 5EsH
WOWTH, B MIA L TEBEBRENEANLORIER 2SN, FO/
R, EENCIDBENRB LBEABEEYD, HHAOCEECRBEE &R
SELLEBI, PEABRRICESTAFEERET I/ BICEEEE 25T
HHRRENTZERG, 2008). ZOREANL, SxEsFoEDEE4S
FLIZEASHL T2 BFMBR, 1994). 72, AXAAFHIIE & R
L, IENCEE~DERERPITE VA EOREZHEWTHEELN, ZOES v
N7BEERBHERL, HRROBRF—Fy b7 2B (MSITEIEA
BREAMEIRAR &L OERFE) . i e S eEBERICAIETS
BIEERRHL, 74 0A0, ARV, R PoBRICRET 5
EEREN LT, MOT I JBERERL A, BOBF /o E LA
TV AT AR, PAX¥=y, A=y, S IVEM B
BIEEELBENBERTHH L, &I NMRICL BEFNORER, o~V
v I AL B I MEENIEFL TS Z & DRI I L7 (Kameda et al., 2005) .
ARXANRFOBEARAEBREME LTRRALLED L T2RAITHDTTHD
(4537 HIREABRE 5 2006-45076) .
ARXANRFBEFEOH R & LTIEOMIZ, B &S REOERRRH & FT
NBTBOREN LEFTNI-EREEAEN, KELENLRFEENLTNS.
DT, SIRPERRENOSWT IRBIROT I/ BOTHRR SR,
Faly, Nd=y, FVvy, TI=y, Fuirnkd RT3 8§
NDARBRICEETHIE, LOLRAFCETOLET I VBRI EFHAL
ANz Xhi- (Abe et al, 1991; L, 1995) . ZORRENLT I/ BESKY
BRL, BMERETo72 LA, EBHROLBRENIBD T 572 L OERRK
BEOWBENRETINT (Abe of al, 1995) . BERTREREINH LNAERR
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REERFNICRIEL, ABMBEICHRITEI LT3RV Z-TINA,
FETHRTORDEL SN TOERERRO (HEARER, 2, ERLO
(BHEAREL, FERO MFEEAL) | B0 TRSEE] 10, XX AAF
BT T ANTRHORTHS (BHE] ORDBRNH Y, Bk, HER, #HE,
BPMER LB O B BR B, RMOEE, IRk, MERIEE2 Y, 3%
SERQERICERENTE. £, AXANFOSEIE, BT, AOBR
EICELTEBMLLY, A e LTER & h, REBREThd oEngic
Aubhn Tl e Ts (Namuba et al, 1988) . BEIZRWTYH
ARANTRRST VT HAAFHORBEHRELE LTHAIRLTRY
(Pemberton, 1999) , ©HBETHEFEO—2DAEEKE LT, RN,
BILFREDHFRAL LTHAELVAVLNTHS., LirL, Zh b ORI AR
BRANCESWE b DT, BERS R EOHRITIT L A ERE STV,
BELIEED, #AENVNORFETH D2, mlkic & bRVWEREE
RRAE, ABHERBOBERIHENL, —EBAKE>Th, TLFESLHS
EELLTCHRERMBALR->TWA. ZThbOREE, REFEFLET
AEHMOREDREFEEIZLVBEREIENDS ZLHBEV. BHEERER
BYSEIC K E R END TELEEESRL, REOL IALEFEBERER
FREBICII V2o TWRWL, ZOX3RHT, BEEFUADEEIERE
FEITORBERMBEE SN TS, EFECEFERERLEOHMIEEN,
SHERT L HFHLRMNLAETEERREZER, THTLENZL-T
VBB, BHERABISRER TV bOREREES RV ORERTHD.
AT, BB L% A B AR ANFOEHRMAL, *4 2 RXRAAF
SEOER SRR RIMBEEM TSI L, EHIEFABAXANSTFO
g L LTOREREZRHTIEZ2EMNE L, E—ETIRRREORHE
Wyhs b, S0 - T ESHEE & IR AR OBRE Y, BEETIIRMmHY 6
DHSEEMERR 5y D BLBE L 7 ORBERRT 2 AT,
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o

ABREERTTHICHY, HILBER L HEEN L HRE LB a2 F X
FRELMAFISHEAFHRERET - oML, #Hef- & Bigt
2L NCHBNE L ERM 208 o B FRERFWEE - &) ESELE, LW
RERFHBUT - RE-TRHEL, FEEEAEEEEEERS - ARBA
Bt, RIRFILAREREREEFER AR - L AT L, RS2
HHER - NERARBLCEERZ2BHOBLRLET. SLITERICBW
TERIRD TIRBE G - 1WA FRERFMRE 2R 4 %508 - B EL,
EFERKEELHNEN - REBFEL, EFRESARRENEREL
g - % FTHEETICERRIBHOBELZRLET. A1 LT,
BHEEHIZ RIS RB R EREEERIL» OSSR L T ET.

BB, BCREX AT NEFREBICBH W LET.



FE KBREEE S B ORISR BB OBER

BEEIER VB L bR EIC BT 55 2 REERFLEICL S &, 60 FL
LEOFLEBRERERIUZ LTV D EROE—(LIL, BTV TTHS L),
bLERAD “BRD” TLeMLEE - #EH M SRS, HREDED
HOHTEERTENEL, BEHECEVHMOBEOTER, MgiEDIEHEL
RIS EHFENDS. LAL, Bl i@ meREreE A3 727E L i S48 o0 Bk P9
BATZHIRLTEY, KRENICHBECIRVEEDAL TV IR LERIC
WiRTE 742\ (Egleton and Davis, 2005).

B[IE, HRMABICRY D0HBETAY N, < —BIERE T, B2 HEIHE
ED TN a— ZRBME T A PET ( positron emission tomography) 2 & 9 3R
HHN TS (Ishil ef al, 1997) . F7o, IRICELS BERTHHEE, HE,
B, LRRLEOBZERBEZFALIAMREOHEERRE, 21 THLTEF L=
U o ERREEDE E L THRREENOHET 2= ) VBB =2 —a T
FDENE, BENRBEETHIN (Zeisel et al, 1981; Coyle et al, 1983) , B
TE, RAM R IRERIEITR .

—7%, B -FEOA N =XAE, BRIZBWTI A I VEREEE S T
AEEOE#MR (LTP. long term potentiation) 5| & B XN HZ &

(Bliss and Lemo, 1973) BEATHH LEZ LN TVD. FEIZ L > THE
ANTERIIEERRLLRY, 27 BERICKE L 2WERTEN D,
BRI ERREPETARYEE~LEELSh, EROICEXERECRE
MENSZER, SEXETARHEHLLFE EN TV 5 (Bontempi et al,
1999).

CHETICHEZESR CORSREOR EERERTRBB E LT, SRR

# (Hiramatsu et al, 1999; Ueda et al, 1996) , ¥ a 7 (Stackman et al,

2003; Das et al, 2002) , ¥ a3 7t = (Yamaguchi ef al, 1996; Jin
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etal,1999) , 777+ (Espinola et al, 1997) 72 ¥ NWEXhTWA. Zh
OOMBEER EIEROA D= A8 LTI, BRTZZECE-TTEFA
) CERBREOFEENS LR L, 2V U EBMERRRANRET A ERC, 8
BoFICFET IRz, 2o=y, 758 )4 R EORBILERICE
DINRBIERBR R IR TN A,

BAREENHTIE, 14303V s Ay F—k=y 2R OKBE LITHHE
RETILRKR, —EOHBEEBRSRBD LA TS, TOEFRL LTI
JRGE =LK 0% EENTWEFa LU i, 35 a—L7 I o OMNEBE
ZEROTVD EHERINTWS (KRS, 2001) . £/, A @07 47
BAVHRIZFETDRHEDT I/ BRTF FICRBENEDRNH B L
> HER (Lee and Kim, 2005) , AfH7 o R ) R&#BELET v FOEBE
DERET, TEFA Y V2SR THIEEETHIAY U TEFAL TR
727 —-EOBMEENREBED BAD, 2002) LWOIBMENSHD.

Flo, AXANRFLRAUVEHBEICBRTDEA IV IVARFORERTOHIZ,
T I /22 RED MCD X7F K (mast cell destroying) BH Y, 7
> MERO LTP OFFICEE L THD Z & XMEI N TS (Cherubini et
al,1987) . RAZXANRF LI, EEELRET SAEEEN T TICRES
NTWBH (BT, 1995) , ELIH LVBERZERT 20, FAMrAX
ANFRBEOHHY L~ ACRORE L, (DK - FERLERL, @
FEREER OREZ RS-



L& J5 ik

1. HeREE

A BAXANFHRAOEE (Fig. 1) 1, 2001 4E 8 f L 2002 4 9 AI1CH
MR FHIK, BEFRZEFEHHBEDENT, BEEABK (BRAED
LR o THEBSNTREV AT L. Bkt —20CTARES, MEERY

EDFBR @52 &R L, S50 500 B4 —80°C TIETE LU O ERICEA
L7=.

2. TEEET I O

BB OWRET I/ BE S OMHE (Suzuki ef al, 1984) ZH#E- T,
XA RAXANFHRE (@) % 3%ANVEY Y FABRTER BOL, bE
FREFELCT I VBT T4 F—JLC-500/V BABFHENIZTRIEL
7 BET I BRBREOMITRR L OERL LY, BEXREH L.

3. EREE»LORH

(1) @A %/ —/ i

Fig. 2 \TB A # /) — %% R L7 (Tanaka et al, 2003). —80°C Tk
FLTWH 180 IED XA B AXA/NFRE (BikE) , ¥ 70g 2 FH@MEIL
THEWEHSIIR L, BBEAFY /—VREK (A% —N K EiBE=90:9:
1) ZRUEO 5~10 fEFM 2 B L. B % 0°C, 10,0002 T 30 4 FHmH!
EOETELOBEL, EEE T RAaB LTI i A & ) — LS %
ik, XSICERL, fnke REORES SEREVELE. Bohi- BEE
DT AR L — & —TEHE L, 10 SE OB EIT o 1o, B OB L Tz (0°C,
10,000g, 20 %) . LBEHELAZRLEZD 4EROBTE P 2ME, —
BpR & — 35— G L7 ELSBE (0°C, 10,0008 30 9F) %, EH/ZEY
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Fig. 1. Photograph of Vespa simillima adult worker. Scale bar=3mm.
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Whole body

{

Homogenized in acidified 90%MeOH
(MeOH:H:0:Acetic acid=90:9:1)

| «Centrifugation
Centrifugal evaporation
!

Heat treatment (100°C, 10min)

{ «Centrifugation
Precipitation with 80% acetone
| «<Centrifugation
Lyophilization
)
Crude extréct

Fig. 2. Preparation of acid-methanol extract from Vespa simillima (whole body)
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%%,%%%%@*m@#br@m,ﬁ%%ﬁb,%%%m%ZAgmﬁf&
J VR (BLF, AE) % 187-. IO T R R 0E LT, &
PNy ARECBRRIEIC LY, AR TEICHET I ) B bR Y AT by
BLEEXLND,

(2) 2%NaClHiHiE

Fig. 312 2%NaCl filit#5% = L7z (Naya et al, 1994). —80°C TIEAE L C
WTERT 100 IEDF A B AXAAF R E (ite) 2 HEEE L% FHAH
LTRBWIZASKIANERL, &7 % b2 A 30 S8 L, ki 0T,
10,000 T 20 77, HHBE LB TROSEEL, LEZ2R0 B2 LB 950
THRELTTE BEREHBE. 200ml OBTH ) —A%2TE b Bk
A, FERICELSBLCEEERORE, B A RS LA, By
100ml D#y 2%NaCl 2%, RBET—BREBR L%, BOHE (0C,
10,000¢; 20 53/) L, thBk&BREL T EELEB2. 20 LiE% Toyo ik No.2
THIE L, EOWBEBITE (227 F5/#7 CE, MWCO0:500, X< k
7 LHER) ICEAL, BEAPTBBET L CEREELRE L, BEEEL
THY 650mg D 2%NaCl #iH# (UL T, NE) 2487, = 0% ERHM S, &
VIR LAT o7z, HBRIZSWCENK L, BHE (< h5/H7 CE,
MWCO : 500, A7 7 Lhx8) OERIC L 545F 8 500 LF27F K
ERETDHILICL Y, NEFERNTF FhLEBMES T XL 0B S
e EIDND.

4. NFIVOHB

AHETIIFA R AAF B OMIZ, RILSERARREICET S
AITIVAFIZIV=ETHTOENLRESN AT IY (ERES
GRUELUT THLTONFIY) 28 L RodRIE, FLa—2#
31%, 77 b—2RK) 43%, K55K 21% (BRSBREFTRRT, 1973) T, FOft
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Whole body
l

Homogenizing with acetone
| «—Centrifugation
Precipitate
} < Draft
Washing with 80%Et-OH
| < Centrifugation
Precipitate
| «<Draft
Extraction with 2%NaCl
| «Centrifugation
Supernatant
| «Filter
Dialyzing (MWCO0:500)
l
Lyophilization
l
Crude extract

Fig. 3. Preparation of 2%NaCl extract from Vespa simillima (whole body)
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CHREOES I, IRXT0V, HREREREENDETHLTOAFIVO
0.5%%& (LLF, HO) #/ERIL, EBRIZH -

5. EREY

ICRR=U X (MtE 58iR) 2 AARSLCHIOEAL, 15— 6~7
ETEHFELT-. HRERAR MEQ, 4V T 2 VERHE) 5%,
FIRIL 23~25CC, 12 RERIBAGM:, 12 BRI A HOBE T CHE L.
RBOATVa—)V% Fig. 4 TR LK. =97 A% 4 B4y, 2%NaCl Hik
# (NE) 1218 1IE%7=082mg, k-8A¥ ) —LAH#HY (AR) 121 A
1IESH7Z 08 8meg iZ2 5 K W/KBROBLFA L, ERRTE THHBER
SE, MO 2BIT AT OAFIY 05%EK (HO) &, & (HBX
CO) ZEBKRTETEHBRIEE., HHLHOBREIATHENLE
BERTET2HIRIERNE LE. <V AOKERFEERER S 2 @0
FRRIC1IEFSREL, SLIC2 AR IEF— VT LRBIELE. <Y ADE
ERANIIE 7 ) VEBEIRE S PICBA L CiTo. EEWEMND 24 B
IZAT » FANV—BISEHERERS 2 BTV, 20 7 BEHLEY Rk
HIEERE 9 AT o7. TV AAEKROFBRITEBD S 2 B, <
ADEHREFEZTROEBRO TEILRD, BREFTAET AL AT TRHET
EHEIIC LT

6. RERMOFTHH
—RHRER AR SESEME LT, AT v 7 A\ —HERNERER
Wik, 62D ) AMETEFAZY UREEOBRERTHS scopolamine-HCI
(SIGMA #8!) #&E 1keg 7= 9 0.5mg (Hiramashu et al, 1998) &
UAKEBEERIZIZ, V4 I B NMDA RHZAEEEARTH 3
MK-801((+)-5-Methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-
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Daily administration »
Passive . . :
: <«— Morris water maze —p Passive Morris
avoidance avoidance  Water maze
——+— — |
Day -21 1 2 9 16 17 32 . 47
1) Acquisition trial (1) Post-shock trial . . .
52) El‘:ltrical shock §2; Injection of scopolamine Training session (1) Pre- MK 801 trial | month after 1 month after
‘ (3) Retention trial (2) Injection of MK-801 trial trial
(3) Post- MK 80! trial

Fig. 4. Experimental schedules for memory registration in a passive avoidance task and
a Morris water maze in mice.
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imine (Tocris Cookson #4)) #*F{EERI- LY xS 1kg 7D 0.25mg
AL, ThEh24AEAEATREREL, 27 v 72 —RSHEE:SR
KR TIHRETEN, U RAEKRER CIIEERNES L.

7. ATy T AN—RIZERERER

(1) %8

Fig. 5 ICRAT7 v 72N —BIZ B0 EBEEREB %R L7~ (Mcgaugh and
Landfield, 1970) . X7 v FAN—BIZBMEREEREIT, w7225 k
REBEVEREZFOESEERALLZLOT, BE~EATLIZ LickoT
BRAONTCBIABIC L 2HBEFREZEE L8R, ECRUBETICE
PNDERERIZAALD E LRV L 2FIFT 3.

FREIEGE (16W) TREALZEZE (I 19cm, BITE 19.5cm, B&
17.5cm) &, RICBERKO#EZ 7Y v hERVAFITEE BZLEL) b
2%, 2EORIFINBHROX oS F7 CHEEILNATEY, BRICEBTE
5.

(2) Fg

KRETIANS, ¥aoFr F72BITHRETHSEIC Y 2% Ah, BE
WADETORIGERZEE Lz, ZOEEN 0L L= RZEH TIX
TRVWEIREMED B U EBRIZIIFER CE RV, FO L H =T R IV eho T,

ER1HBBIR, ¥uFrR72ADTWAEEICYTRAEZAN, 30 HEC
FT7 2B, BELASZETORLERZAIEL (LT, BERT
acquisition trial £33) , Aol d K7 #HEDELHB (0.5mA, dsec) ¥
Rl BBV ADBRALERTEIZASTERATHRICEALEZLOE L
TRELE. |

ER2AE (24 M%) I, FTE2ADTWHIHEICY A% AR, 30
PRI 728, BEICADECTOMGER (R 180HET LUTEER

16



<== guillotine door

bright

dark chamber |
chamber

orid floor s

Fig. 5. Step-through passive avoidance apparatus. It consists of a bright compartment
(19X19.5X17.5 c¢m) illuminated by fluorescent light (15 W) and a dark compartment
(the same size as the bright one) with electrified grid floor. The two compartments are
divided by a movable guillotine door, which could be opened and closed freely.
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%Mﬁbt(QT\E$%%ﬁ¢mwmmkum1&#6).&K,ﬁ%l@
721 0.5mg  scopolamine K TN L, 15 H#IC F7 2 BH T A
IZv U A% AN B0 BEICFTABRIRERICASE CORISERLRIE L
(LUF, 5% B4ERIT retention trial £35) .
17 A%, BT post-shock trial & R URITEITV, RIGHEBEZAIE LE
(LIF, 147 B#B4A3T 1 month after trial ¥4 3) .

8. FEVUAKKKER
(1) %@

Fig. 6 (CEREBE AR L7 Morris, 1981) . BEIC L AL BEH 2T
ROREBHRERETH Y, v VRIS =L ONTH D8ES, iz ¥ Ol
BHOMEBEEZEVICT 7y bAR— L2 BL, ZETEEEBRL VDI LEX
LBRTWS., /Y I TURNTURR NI VAV zny /v U AQRE - 28
BEAEZRARLTDIEBIERA I LTV 3,

HERFRFEITIHE 7 — (ER 100cm, & 30cm) AWV, AFES—L%
BENZ4REIL, ~VAZLILEDEEEDASE (BT, 29 FF» R &
T5) OFREIZEART 7 VAVBBEOTS v br—5 (EE 10cm, &
19cm) ZKE T lom (CFRE L7z, =ik - KB & bICFIZ 25+ 1 Clafibd, &
WTWLEFTANLAKEBTOTZ v FAR—ABRZRVWE IS, BAOKRR
F—HT7—TREBOEE. LIRSV ANLERENRABZ VLI,
S B S 80em DEDLICRE L. ERHMD, EREOTIHEY
FELENODMNBEREEICRCREBIZFR 2. F—nodiE, KEHD
100cm OEIWCHAZERYMHT, 1PHC2 7 L—aFBERERVAA
7. ZORBROMENTIZIL, NIH Image (([E National Institutes of Health
THEMINEZ )V —Y27) b & IZ{ELB N Image XX2.xx(O'Hara & Co.,
Ltd) ZEALE.
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camera->

430 6M water

Fig. 6. Morris water maze. It consists of a circular pool (100 cm in diameter, 30 cm in depth)
set on a stand 80 cm in height. A clear acryl resin platform (10 cm in diameter, 19 cm in
height) is situated 1 cm below the water surface at the center of a quadrant prepared by
dividing the pool conceptually into four equal parts. The room and water temperatures were
maintained at 25+1°C, and the pool was made opaque by the addition of white poster color.
Objects in the laboratory and their mutual locations were always maintained during the
experiment. A camera was installed above the center of the pool at a height of 100 cm from
the water surface.
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(2) FIg

AMBRRITILE BIIERABN O L, 10~ Y Ri2o% 1 A 4 R4,
8 BTN 3 2RTET o/, F— IR O 412, B % b1 e
LTHT-7. 4BBEL5REOMICI BRAE AN, = TR T2 IzEHTE
NEBIZT Ty FR—LE2REL, 7 AAEC4SDRF— M ED > BT
7y MER—ABFELRNI TR bORY— MNEM S, BERICETT
TURAEKEICHT Z LIZE s THITEZRM L. R ¥ — M AIIRIF L
CEEEETZ. = UART T v bR —AICBET 3 TORE Y RIGHER L
L, BATRRITRK 60 L L, =7 2MRITRBINICZ S v FR—AicE|
BLIEBAITE, T0FEF 58T Ty FAR—AICE VBEET, ¥4LAT
EEEr LIROBITICBIT L. 60 HLRIZ TS v MR—AKEETE 2
STEHEEIE, RITERIL 60 L L, ERENIRE T T v hF—Ah iz
BEHSE, I5HEE EDERITH I L THELZENL, KORITIZBIT L.

8 HMDINEAATR TH, EBROBAR e —TF A M &fTolk. Fu—
TTFAMNTCHET Ty bE—LE27—ANERVERE, &< 7 2% 60 EHKRN
B2, TOTRAPMTHE, 77y bFE—ARRBENTWEABTOTAD
BETEISL (LU, crossing EIEk L4 5%) 2AIE L (BEFRT pre MK-801
trial) . £ D%, KE 1kg H7-9 0.25mg » MK-801 #ERENIER L 1 54
®BiIZH2—ESo— 77 X M &1T\, crossing FIEZREL: (BEHR
1T ) . pre MK-801 trial & post MK-801 trial TOKIKEE HRIFE L.

17 B, JIBEATERRICZE T X2 4897 (1 RTO>% 60 M) ¥k
BAET, RIGERZBELZ (17 A%RFARIT 1 month after trial) .

9. WEE
2 SOITMERO LB LY, DBOHITANOVA THEEEZENED ONHS
{2, post hoc B 7E ™ Dunnett %% B\ /2. Dunnett 13, SEBEIZH LTHEE
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EVRBOLNDPEIPERAIREETHS. (ZHNEEEZRICRT LR
A OERITHOBREIZ DV T, post-shock trial ZRHBE & L, OO
THEBOERECB T, ABERBEE LE) . 7075 % hici
7% MK-801 ®5RI& DR LHEAN T crossing [ OREIT, tRESZFT-
. eV AOHFEHOBRBE BT IREL v Y AOKEELORE,
Tu—T77 R N COKKEEDRE TIE, S8 (ANOVA) %, post hoc
¥RZE @ Tuker-Kramer #% v /-,
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R

1. HERET I ERSHT

FABRAXANFRA (@) OBEMET I ) BOSHRER%Y Table 1. & Fig.
TR LTz, SEDSGHIZE D T4 B AR AAFREE (@) i3, &7
HR—BELEEN, ROTIAEZIY, TIT2UBENT Eilbisl.

2. ZEBRgWw

1M1 BEAY OB L EEOEHBBMENE(LE Fig. 8 TR L. 8,
FEOEME L bIC4ABHMCIIEERZERD bnh o 4B OKEIC L
BFERENBD L) (Fig. 9) .

3. RART v T AN—RIZEREREER
AT v T AN—BSEHEFEROER % Fig. 10 1R LTz,
FHO~ U AOEFEEIE, = ba— B (LUTF, COR) 33K, A%/ —L
B (UL, AE #) 23 %, 2%NaCl # (LLT,NE &) 3210, 7h 7 DO
F IV 0.5%EEEE (LT, HOB) 32 ILTH D. EB 2 B B D post-shock trial
WBWTHBICANLLON YR, ATEOERHEEEZ TS0, £
EWILTRY, ME 2B, FEk PRJELI&KT %R L. post-shock trial
DEFE 180 FHTE L=< 7 A%, CO B 26 [T (§1 76%) , AE BEAS 13 [T
(¥957%) ,NE B£23 28 It (¥ 88%) , HO #2531 L (K0 97%) Thol.

post-shock trial i34 2 4 BRI DR E T3, HO%RE (FHRSER 178.25)
IZ BN KETOREENED L. NE# (F 170.6 #) WHEBEEIRH L
niphot=, EHRGERIIHO L IZIZRICTH-T-.

scopolamine % & TS L TIT o7 retention trial TiE, —REM2ERRE
Dy AXHENEZBACEEZEY, 4 L b FEHMUNERDH 90~120
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Table 1. Amino acids content of adult hornets (worker)

amino acids Amino acids content ( 4 moles/g)
Phosphoserine 0.171x0.044
Taurine 8.99+0.104
Aspartic acid 0.457%0.122
Threonine 0.5660.132
Serine 0.298+0.118
Glutamic acid 0.401x0.110
Glutamine 6.584+1.412
Glycine 0.723%0.141
Alanine 3.486+0.797
Valine 0.5400.117
Isoleucine 0.238+0.123
Leucine 0.241%0.190
Tyrosine 0.254=0.051
NH3 1.954%0.529
Ornithine 0.529+0.631
Histidine 0.753%0.110
Camitine 0.702+0.174
Arginine 1.324+0.554
Proline 2.367£1.335
10
gt
8
7k
gl
E5
4
3
2
1 A m
0 -
Tau Gin Gly Ala NH3 Arg Pro

Fig. 7. Distribution of free amino acid s in adult hornets. Tau, Taurine; Gin, Glutamine;
Gly, Glycine; Ala,Alanine; NH3, Ammonia; Arg, Arginine; Pro, Proline.
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Drink intake (ml/mouse)
jum—y
<

~

38 42 46 50 54 S8 62 66

(B)

W

-

w

|8}

Food intake (g/mouse)

o

>

38 42 46 50 54 58 62 66
Age(day)

Fig. 8. Daily drink intake (A) and food intake (B) in 4 groups per mouse between 38
and 70 days of ages. Consumption was measured every other day. Control, &, (n=12),
acidified methanol extract, [ ], (n=12), 2%NaCl extract, ® , (n=14), 0.5%honey
solution, © , (n=14).
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Body weight (g/mouse)

0 L (] 'l 1 L b 3 i 1 i

1 9 17 25 33 41 49 57 65

Days on the experimental diets

Fig. 9. Body weights of mice supplied with pure drinking water (control, @ ,
n==6) or drinking water containing acidified methanol extract (A-E,- ,1=6),
2%NaCl extract (NE,#, n=6), and 0.5% honey solution (HO, @, n=6).
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< 150} %
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acquisition  post-shock retention 1 month after
trial trial trial trial

Fig. 10. The effect of Vespa extracts on memory registration in a passive
avoidance task. Mice were maintained orally with four sample
preparations (Control, Il , n=33; acidified methanol extract,- , 1=23; 2%
NaCl extract, [1, n=32; 0.5% honey solution,%, n=32). The latency time
of the post-shock trial and retention trial was measured and analyzed 1
month after the first trial. Data are expressed as the mean=S.EM. *, P
<0.05, +, P <0.01 versus the control group and #, P <0.05, 2% P <0.01
versus the post-shock trial in each group (ANOVA followed by Dunnett
test). '
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BTHEIC AT A BB TOFEZITRY b /aho7-. £BEO post-shock
trial IZ%9" 5 retention trial O SER TIX, AE Bz T BUKHET, F
DD 3FETIT 1% KETOHEEENED b 7. post-shock trial 77> T
25 17 ARiE L7 T, 1 month after trial #17-7=. NE ¢ 1 month
after trial D IGEFRFT, post-shock trial LB L CIZLAFETLTEDL
T, ABRMORET 1%KETOFEENRD bz, FIU< HO BHE, 5%%
ETOFEEDTED LIz, FBED post-shock trial (239" % 1 month after
trial DRIGERIL, CO #T 1%K%ED, HO BT S%UKEDHEZNRD b
.

4. Y AKKEER

T Y AKKBEERT, v~V ABRMERHOT T v M- AIZBETHET
DEFEDOFEHRICERFOHB % Fig. 11IR L7, 1 A 4 R170EH G
ERETVAZLICRD, SHITHI L ICEHRILERERDE. FHO~Y
A DESET, CO 27 T, AE # 23 L, NE# 32 L, HO#£ 31 L TH 5.

FFEIT1IHERIE, £~ U X 115 ERD 77 & (#67%) H4RTOI 5
1397 60 BLANIZ T Z v FAR— AIZBETE o7, LHL, JIEEPE
RDZLIEEDR->T, EOBBRAICTGERPELL Qo A—JHBT 4
HELEBLI-LZA, 6 HEICHO B 5%/ KETOREEENBO bILE.

8 BHIDINBAHET LR, 77 v MFE—LZRVKRE, <V R% 1
SEEPEEZ o —TT R FETo. MK-801 2% 53N BR1D~< T R,
EOBLHBNETT y FR— AR R T HEOEDEEAICET B %
bz, LnL, —FHHRERZEZSE5 MK801 2Eshb e, S
AT & 108 5 RIERE R BB 2 #\ TR W TE.

7u—7F A F® pre-MK-801 trial & post-MK-801 trial {2331} % KikE
EORIERR% Fig. 12127 L. pre-MK-801 trial Ti, 4 BV 1L b FITE
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Escape latency (sec)
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30 +
AE
Control
20 +
* HO
10 + * NE

Training session (day)

Fig. 11. The effect of Vespa extracts on performance in a Morris water
maze. Mice were maintained orally with four sample preparations
(control, @ , n=27; acidified methanol extract (AE), i}, n=23; 2% NaCl
extract (NE), &\ , n=32; 0.5% honey solution (HO)®, n=31). The latency
time for escaping onto the platform was measured for 8 consecutive days
and then 1 month after the first trial (in this case, control, n=11; AE,
n=11; NE, n=13; HO, n=12). Data are expressed as the mean+S.EM. ¥,
P <0.05 versus the control group for each day (ANOVA followed by
Dunnett test, and also on day 38, ANOVA followed by Dunnett test).
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Swim speed (cm /sec.)

AE NE

Fig. 12. The average speed of swimming in the probe test. The left bar of
each group ([ill) is pre-MK801 and the right one ([7]) post-MK801. CO
(control, n=27), AE (acidified methanol extract, n=23), NE (2% NaCl
extract, n=32), HO (0.5% honey solution, n=31). Data are expressed as
mean+ S E.M. * indicates significant difference by Tukey-Kramer test, P<

0.05.
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B3 21.3~238.Tem/sec. THEREZ A2 7. post-MK-801 trial TH, AR
B & NE #, HO #OMICZh Fh SUKETHE L ENED bhvic
(Tuker-Kramer test) .

77 v AR L &R o e E$ crossing F#) % Fig. 13 IR L. pre
MK-801trial TV 4 B2 T T crossing EA, EWAEL LTHY, — 8%
V» NE BT3P 6.5 BN b & A7, post MK-801tial 4 BERIOBRE T,
NE BP0 A BT, 1% KETHEENED b, ZOMoO 3BITEY 2 [H
RITIZE T FA 572, pre MK-801trial & post-MK-801 trial FDRE T,
NE BIZ 5 %KRETOFEEDN, Mo 48T 0. 1%KETOEEEIBH LN
7e (tHRTE) .

AT o TAN—RISBHEREER LRI, TY AKERERIIBLTY
1 month after trial 4T -7 (Fig. 11 @ day 38). CO # (n=11) D¥EHKG
R, 23.5 ¥, AE# (n=11) X 25.5%, NE# (n=13) i%11.5 %, HO B

(n=12) i3 14.1 B THho7-. NE BED 11.5 i, JIBRITHREED 1337 &
DELIEMEN TV AHBICE T 2RET, NE B L HO BT 5%AKET
DEEENBD L.
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No. of center crossing

M\

pre MK-801 post MK-801

Fig. 13. The probe test. The number of crossings the former platform
quadrant was recorded by a camera installed above the center of the pool.
Data are expressed as the mean=S.E.M. , P <0.01 versus the control group
(ANOVA followed by Dunnett test), and 3, P <0.05, 33, P <0.001 versus
the pre MK-801 trial in each group ( Student’s ¢-test).

31



£ 8

1. BT X B

SEGHENTF A 0 RXANFRAE (@) OBEET I BERICH
WL, FU Uy, SAEI, T5=20REhat. FUYvRIDE ST
ZVHEMT X BERITRRATIEIB LL, RO THD L BbiLs (Table 1,
Fig. 7) .

FOVE, AFAZUDO VAT A VR TASRINEEHT I /B
ThHY, BROMIZBWTIIREET X /BOK 16%% 58, JA¥ I V&
(20%) (R SETHET S (Bicker, 1991) . REBE 2 PRKIcERL T, -
NERETHRCBVTESH 2B 2T 506MME THS 2 LATRR X
TS, SHIZTF Y Y T, L #H L ChER T, BMEho
REREEZTITO0RESHZZ LN, MEP - DOERBLERETI5 v b
PESTZRBRTIHERAIN TS (FF, 1997) .

THER TV RAIROBE LRI ANAFEAZ ) — LVHIHSITIR, &
ERTOWINERET I BEESSEA TV LEEIRS.
FABAXANRF LA LEAERRTHDEA 3 VI VAF (Hig) 0
{E3H%®ﬁ%%ﬁbt?—ﬁ(Eiﬁ&%ﬁﬂy&—,w%)ﬁiéeﬁ
100g 7, M 42g BT I /B (WEAT I/ BELTED) O THEELTWVAS,
SERIDFA B RAXRANFE, RBOBEIZTOT I 7B TH o,
ST, KEBLHE, JBLHEOT I VBT BITo THEL, FHRA
TRIMThWEEZS, |

2. AT TAA—BISTERIEREHEER L U AKKEER
HAHABFENEEE LTRLTAETICNE, BE - B - BE2 VWY 320
BEREZER2TERLT, chb0 > b—o THEESZTIIL, 2% -8
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BENRBETI LIRS, AHETE, ZOoOTHEROWP Y IBED
BEOBRIIBWTEN THEELR - &, RITE1T57 (retention trial) .
ATy TAN—RZHEMER TIZ, —HORERPE S8 M L LT
scopolamine-HCl ZEA L. 7EFALa) v ZTEECE=aF L, RUA
ARV ATREET D ODF A THEET S, scopolamine 1%, 85373 -
WLV TEFAL Y UREREIBEELELRD. TAYAL v —HI%
FOREDO—=2Ha) VEBME =2 —n L DOBETHEINE, v TR~D
scopolamine FEIZ L > T—BEMICT A Y g v —BUE R L Bl R EBIC 72 B
DTN EEZBD. scopolamine # 5% D retention trial T, %
BN TREIRITLEBR T L TR TOBTCEERERRD LA DO
LiX, EOBITY scopolamine X BB BEIL Ao L ERLT
W3,
—7, KEREROT 0 —T77 2 M TIE, —~BHRRERLED &8 3 EY
& LT MK-801 A L. EZIIULDHOF TR S I Ebh T\ 28
RCEDEIIINE I VBT, BESCEERECOBRBEICEELZE LR
72 LTV 5 ( Watkins and Jane, 2008)2%, MK-801 1%, 7 A% I V8O
NMDA #Z A EDOHER TH S (Coan et al, 1987) . NE #ix, MK-801 #&
H# b 4 BRICR T crossing BIFAERICE L, £/, MK-801 #5/1D
Ay ha—LEHLRASTHY, —EOHRBANEMANED Lk (Fig. 13).
AT LIIREME, RFET22L08TE, SObICHATETIFHES
LTOBEREHDLEZD. £IT, ZHOOFBHERICEVT1 ¥ AROE
AN ¥ 5 B LR RE L. ZORE, A7 v 7 2 —BE B
EHB D 1 month after trial DGR, 1 BEORIGERE & F% TR
IS RFEANTEY (Fig. 10) , £V AAKKEBRD 1 month after trial D
FUSHERL, JBERH H ORISR E S ICER L (Fig 11) .7y b2
ST RKBEERICEBN T, EHES LEBRO LTP OX& SICIXENHEBEREGR
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H&H Y, EBEADIVAEKIZE LTP BB 4 <, WIZERELDO L ARVWE
IR S/ LTP LAE LRV EAHE SN TVS (Kleschevnikov and
Marchbanks, 1993) . NE M35 Z L & LTP 23|84 & 28R L
TS & THUTEBREN,

Lk, ZoDT8EBROBEEN D, NE EREENIZ T RATRBNT, #iC
1 month after trial IZB} DZRMERECH EBRE, L7 I U BTEK
FRERITH 5 MK-801 IZx4 52— EDHBAHENSEDLNE - EMmEh
2o =77, AEBHRI2TORITIERNTay ho— L B L RRET, T - 2
BOR ERPLTBESRIIBD SN2 o7,

SEIORR T U AZEREE TR XA AFHRBAEO NE HHIEIc~
TFEPoBmETF O EEEATEY, —H AERHYIIT, BIEH 7o
T EMEE U RIBIIREL, BT I BILRY RFF ez
ABND. ThoiRWTFnbBREMLEN, 73 8P4 ) dR7F Fic
SR, M Shiiz @ > T2 OB CHFE SN S,

REEEZ R EAOERHEIZED, BOF v A7 BRECED L D g
BHEPET v FTHATZERBHS (Yokogoshi et al, 1992) .FDH T,
KBMORRDIIEA v, hRINT Y, ¥SFU2AWEL DA, %M
DIENEEEZ 7 (BFF) T, RMEE, BE, NN Y TORNRA
FURNTEERELERERIXET LTEY, —F, AT I/BRNLTE
N, DOEFDOLBEEBHMIEZINTWAREDI VI E (WEAL V) &
BEREBEITIE, TRLIBEML TV, AHETER Lyt:-vab:&i,
7L BRAT AL RA SNEERANE S 2TV D. 4 BRI
BEERZEIRL, LOYRLERN1gOT I VBT ADENES
NRIBZERLTWSZ LRy, GOBEEZIILD, MoF 7 BRH
EliER SICb BT ARVW LRI, ZOEPLOZ RV RIMAT,
A ZFED< T R 3mg DY) (EBET XV BPH LRV RTF FEEie)
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Z, NE B0~ U 2134 2mg DY (RTF MhbBSTF & L < "HEE

o) AWML TV A, ZOBCREEREDT I /) BAS L2 RS

WOAREMRD RN EEZ BN S. &51Z, NE H0 Na 3 &4 E 7R304

BICKVRELZL 25, 60ugmg THY, v AN—ASOEEHLIBRT

09 12mg © Na B L B U CRIBEDRWER EHIE L (F—248) . +74

DL, ZODITEERIZEIT S AE B L NE BEOBROBE bAE 0, NE

PICFERTRINIEEESTF FIC L3 TMHEERENE ZEL 005,

Band VR TEDWIZE 2T, BRR, RER, NOWRRLSICERT

DEENREBEEANTF FRRET DI LABMEINTVE, Flzd, »

AL, AEE RS E, WS RS E, 05 R BRI b
- B BB LA A EA A NRFF RPEET A - ERER XN, 4
RMEAE A F~27F I, exorphin & #FF &4 TV 5 (Yoshikawa and Chiba,
1992; Zioudrou et al, 1979) . FOPRIZiX, AELDEBEIh <Y AD%E S
RE$ 5 7F F, gulten exorphin A5 (Gly-Tyr-Tyr-Pro-Thr) 2% Y, X5
Y T AN —RIZEHNERERICB VW THEBICRIGERLED =2 L 8L &
N T3 (Takahashi,ef al, 2000) .

SEOERTIE, #BROK, 2BEDORA XA AFHNYOMIZ, B UK

BEREDOEA I IVAFOEERNTHETH LT ONFIY 0.5%EK

(HO) ZRWe. HO iid, BBV TERE FE0RLEBENAZ LR
To. TAVTDNFIVWTNE, Fra—2ABE 30%, 747 h—RZABH# 40%
BENATHD. SN a—Rid, MOW—DZIAX—FETHY, B FEHD
M EIZZIR?HD &5 H R, (Benton ef al,1994 72 &) ﬁﬂgiﬁtﬁj ENTHY,
SEIDERBERLGENGEXHTHLDOTHSB. PET (positron emission
tomography)iZ £ > T, F /N a—ARBNRERRBHBMOFEMHLL TS
LIATHY, ETAYN, v —HEOBRE T, FLa—ADRY AR
KEEZETRESET LTS Z EAEITENTWS (Ishii et al,
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1997) . T UARTAT—AERVEET D I L TRMEIEEIL LTS -
EMTRENS. i, /A —RBBRUIZLBMEO LR, 42 R U L4390
DICESR, HEROMF M) F 77 U HOBMMES XED L, BN~ b
V777 OBV AHEELL, BREMICKAN T h= R38Nl TF
B FEM LIRS E L TR LEZ N 5.

OBAREEITZHEFICEETHY, SESERROMEEBTRY LoT
WS BRETHYVAOROFT, BEHMBEZER LT T30
NMDA ZFEEHRL LY (Tang et al, 1999) , HFE—F—D 1B TH
DAARYY A—=R—=T7 73V~ FuFAr (KIFs) 2L, T
B FHEAPMLE L L OMENHE S - (Wong et al, 2002). R
0, B3R, REE, A0 F v R0, BidE, REERT AR YSEEE
RENTER, WNEALEREIIUSD 100 BEULORTSF FREELT
BELTRY, B 2E0R L LERLNERICEh>TBZ LA
S o25%. Fh. BUSORKE L LT_7F FRNFALECRICERL
T, il - FEORLICH B 52 AAEELELLNS.

AT, FA 2 RAXA/F 2%NaCl Iz istaerm EE % By
FTIERTEEN, TOERABFIIRBETHY, BEHLEFY ) VEELE
BLODBRNRT IV BRE—TF /2 o RIETF—N g, B %
BOMLCRET SDHORAESBD TERILRD. SbIT, BENLHE
DREERIIT TV ADEBIZER L TWE T EFLa ) yEREZOESEEL
zREMBICFOFETHERLIERR EERLT. i, BARERS T
FHBRY, L0E OITBEREBNL, BEER LERE S b ICARN+
DLBERDDELERD.
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w =

FFRTIL, ®4 B RXANF (Vespa simillima) OEH (BHE) ok
TI/BEDILIZ) AT, BA S 7 — ik & 2%NaCl #itisic & v #
HHERE L TR TROBE L, ZS>OTBER1T-T, (1) 2 -
FERALEDR, (2) ABOPDRBALNINE I D 2T L.

BRA L — VR, ECEMT S B0 o R 27F N ChHH
S, 2%NaClHiETIE, T F b EBWES T # v 7 B T5
fHshTwatELI NS,

TUART y FPERAVTEBREREZTMT 57D 0EREICIE, £ 0
BENH DI, FRFETRAT v FAN—EIZ BRI ERERE - T U 2%
BEREEZITo.

1. ¥ABRXARFORLHR (B OWEET < BBERIT, 27V, 7
NWEIL, TToREBENTEHRBENT. BREDT I BERT
FOUVURENLDRBLL, BEHTHS.

2. ZODITEIRBOBREND, 2%NaCl HIHEIZ L A% A B X XA NRFD
FRH (B)e) OMEHEBRTAZLI0LY, FRPHLTEEELXMES
¥, N E IVBEAGHEESR (MK-801) ik 32— EREZMZ 5
—EORBENRDHD T L RRR SNk

— %, BA S/ — A HBHREIC X BRI E TR Ui o AR, T
RITICBWTHER L AEORETHY, PREIED bhidork,
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BIE BN OAEREMNYE ORI

FABRARANF ORI, BESBEOHAYEY L - TER L BY, &
B 5mm i ED VL TRIZ UM B KB CR S B LT oS, B
DRTWDIE () 1L, RAXARTFRHRCBENDREEZ04 B
T AR NA Y OMFEEIL L > TEB & (BTH, 1981) (McGovern et al.,
1988) . B & LTHWLR AL, A, =V, b /3R ENE< (I -
AR, 1984) , BIFERHA L BMEOBRIZL - TEAW, EENERS. BO
WEE, RIEBORFEZ R TIMUOAE L, RRIORHIW BIZ LER DS
BOEOOREN G- TWAD, BB, AEE2NA»LEBIR-T, S5iC
FEREZREETELN TS,

BEDO—-o>DEREE LTEHRMICER SN TEBREOERIL, FEO
AREFILLDEAXAARFEE, 7V HAFHEBL ELTWA. BRICA
D EBFREAVPPR SN, BEENOCHE SN EBERE HREN 580518
WMEIL, IIXEHL, VX, R 0B AE0BEELS ERE - TEAR
HDHT eI UNE, 1928) . Eiz, U (BELLSFA A ANATF
ThHhdHEMBEIND) OBBEOT La—L, =—F /L, T+ b #HEHSICIE,
miREEEER ORLE, LBOEBER O, LEETER, FIRERA®S
D, @ THET & P oHEMICRVERRH S Z R, VX EFERALEE
BTREhiz (4, 1946) (%, 1960) . E5iz, =%/ — A HHBICRED
IRR & 723 Streptococcus mutans BET HBEME T 5/ER (Jin et al,
2006) %, BEEFOEARSICE h OB LB (K562) ORME MY
5YEM (Jing and Xin, 2005) 4365 Z LBHEEINTWS. LiL, BOR
ROBEERENENAHE—OEEFEHAIL, BRFOHWELSALTORE
PERAFIZI, BEShTuvin.

EHETIE, BERELTEFARRAIANRFORLZERL, ERETo7-.
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RABTIION, Shik, i, W, WAFEL, BHRSOBREREST S ORERE
THHZLERFREINTOT, ABEOHZEBFERLE. A nRXR RFDOR
DI & TR E RS L e 0D, BRI ETV, SEERSOMBELRE
B
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1. HEEH

XFABAZANRTOREE, 1EBOHMEODHIZ 1E (2003 4 9 B 2%
M E#X CHFRGETEHRR) , 2 EEOMEO=5Hiz 38 (2004 F 9
ACEFTHRHME T, EBREHN 1 ERER, BTN CHEESSEOHEH 2
PRI 2R L. M8 LI ReEE —20C TRERTE L, ZREBMBICH-
S THHE, HBPA>TNIEBLEAZRIBRENEOLDOREIZ LD,
/v {Wonder Blender WB-1, KIRZ I /v (#R)} TR LER L. Mk
(k) MEMEIROBMBBEOT DIZIL, BB IR LB 2 @ Tls
L, 1R B L RICER L.

2. BWECLOBE
(D S & B B2
S e, BEO—HEENLENH lom EHIZEYRY, EEEKRE
(SMZ 1500, Nikon #H#{) &, EEBEFHEME (S-4700 B ZHR)
TEELL. EENEFEMECEE T 0o C, EZERTHEL
FARAIVAMILBEERTY, REREE2a—T 47 L.
(2) EEIRAR DELE
FATARANFORER (@4%) % 0.75%DEBBIEAK TR LI
FIM S AR L, BRA IR H LT, ERERETRE L. &b,
WEHEI % 2.5% Glutaraldehyde-0.1M Phosphate Buffer | L, B2
PCHBEARAI VLI LEEEFLT- T, BERBE=2—T 1 7L,
EENEFEMETHE L.

3. B
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(1) FRIEH

BRRHOKSEREFEMTHEL, 10%8i1% Tho o L 2 REL
eDh, MLIERZR L. Bikiitid, Fig. 14 KR L- 2% — Al
Lo TITolz. 3 102g (BBRER) IS/ LT 5EE (500ml) @ n~
XY EAVTERT 24 BB 2T, 20%, BTEBE TR
BrRUVRE, BREEN LA, CORE2BEERVEL, Z2REho
BEEELET o~ ~FV UHHEE L. BEIRE LE-0L, Fliex
FN, 10%7 & b, KONEICFE#ROBETHE 2TV, ThEnEgT
FAHIE, 0% 7 & b R, AiEHEE L. 28 B oMb, 6
470g Z M L TREROMHEE ST o7, 20 2 B OMHERLE,
Y R & FEEE s F AU TR T L.

(2 MHEOREL TR

o ~F Y UMK, ERR T LR, T0% TR b o, v—#
J—z A AF L—4%& — (EYELAN-1000, ERE{LEBM) T, TX3RHIE
ML, SOIERBERTo-. TO®RT AL —&— (EYELA A-3S,
R BLER) (2 X DBERRR, SEEE#E (EYELAFDUSL0, #R
BLEHR) CHRERER L. KBHETOZ IRBEEHR L, BRELE
ENThOHEMEYMOEEZHEL, NWELRELEH LK.

L E
(1) RS FE M S MR
1) MBS & BEHUAERR
AORRICIE T v MEIFA #BHE (dARLh 84) #H\, BEHIICIX 10% 7 &%
AR (NBS) , 4mM A% 2 2, 50UMml ==V, 50 g/ml X
VX hwA 3,100 ugml BF~A o BgheF NNy afEf—F
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nest of Vespa simillima

powder

extraction with n-hexane

n-hexane extracts residue

extraction with ethyl acetate

|

ethyl acetate extracts residue

extraction with 70% acetone

70% acetone extracts residue
extraction with water
water extracts residue

Fig. 14. procedure of successive extraction from nest of Vespa simillima.
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/g (DMEM, BKBUEEH) %R L7, #5313 5%C02 BT, 37°C
&N CER L.
2) MTT ik
MRS AN AR R BRIZ Y, MTT ¥ (Oka ef al, 1992) % By -
MTT {3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2 H-tetrazolium
bromide} 1, MEAEKRBEL VBTSN, dA~Fr 2 ERT 5.
AR L ERT DRV OBIT, EROZLFERICHS. FiL
~ ¥ 213 550nm 225 600nm ITHBKIEINER 5, 7O EOREE
ERET DI LT, AMREEHETHZ LN TE S, Ml EGEE
A7y = (100X 20mm) THEH# U7, o ig ik &Y %
&, PBS() [phosphate-buffered saline(-)] (137mM NaCl, 2.7mM KCl,
2mM Na:HPO4-12H20, 1.5mM KH2POs) T L. 0%, 2.5% b
V73 R TR 2 R S, MRS 6 X 10%ells/ml & 723 L 3
EMTHR L. ZOFRKE 96 K~v1 707 L— hDOF well IZ 200
plTOAN 24 BERIER L7k, REBREICHEE LV I 10l %8
ML, =HIT48FREFEREE L. D% 0.55mg/ml ® MTT & ieE L\
Bl 100 p LI AN 2, 4 RERETRERE L 72, 4 %%, MTT 2 S eigih 2 i
Y Bx %, Dimethyl sulfoxide(DMSO) %% well iZ 200 11 20 % THIL
T EBERLUE. & well OEE (590nm,620nm) I, <1 7 a7
L — bk Y —#— (Immuno-Mini NJ-2300, &L > ¥ — A v K&) CHl
L, MRHEFEMGEEERE L.

(2) HBiEHRR
1) EEREM) & HEHERK
EREMMIZIL, ICR R+ VA (M, BASLC) 2/ L7z, $#lid 10%
7 URBIRME (FBS) ,2mM A% I/, 50uM2- ANVAT b F ) —
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/b, 100U/Mm] ~=2Y 2, 100pgml 2 M7 h=A L2 u 2t RPMI
1640 it (B/KRIERA) Z6EH L. £23%1 5% CO- FET, 37CIRE
FETHE LT

2) VBRI O
Vs O, BE - BH (1996) oFEZR G, U
FAT—TVTHEELT= U 22 FHEMA S, EE RS LR s
H L7, 100mm 7« v 322 PBS() #BWEAN, £OPCHlgs 49
25U, BAR LA F— (FLE 100 m, FALCON) TI:& L7-. ik
DA I 233 L4 (1,100 rpm, 10 min) LTV U ERA DR &4
o, FEEET, ROKBREOCLDEM Y7 7— (1.7 mM Tris-HC,
pH 7.65,0.14 M NH:Cl) # 5mlMNx T, 554 v Fa—F Lk *
D%, FLOHEL EEERRY B, RMBREREEREL 2 ERYE L.
RIZIEM ANy 7 7 — % BY RS 72912, PBSO % F 2 —7|Z 30ml Mz
EOLOHEL, EBERTE. ZOWER2EHRYIR L. 0%, hBIiC
Bz 20mlMMA KGR L, HEBREERA T 7 2 2B LT 37°CT 2 B«
YXxam— bl VRIS OMIaE 7 T A ilfHESE, Vs
R EEY, 04% F U R A —RETREL, EailsrAFal
7 MERH B CHIRREE 3R Uz, U /%8RI, 5X 108cells/mlic 725 &
DTS CRAEE L 7.
3) FETEHEORIE
U TNABKEGOREE, VR RBEERE A 7T L— 0%
well 12 1001 F23ML, MQ IZE» L TREREICHRE LR 11
plEZNENEM L. IR ERBEE S OB, U BRkiF
T % 4 well |2 20021 §°2%4N L, Dimethyl sulfoxide 274 L TR
EWEE IR L8 10l % 2R EhEM L. 3TCT 48 Bl A v %
al— kL7, REBRORBPELELADI 20, BxREARE
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WST'12'(4-Iodoopheny1)'3'(4~nitropheny1)'5'(2,4-disulfopheny1)' 2H
tetrazolium, monosodium salt] (FnYt# %) & 1-Methoxy PMS

[1-Methoxy-5methylphenazinium methylsulfate] (Fod¢#tiz) , PBS
Onbied WST1HIEEMA, & 610 4 BEREE L. & well OB
E (4050m) X< 27 27— Y —# —(Immuno Mini NJ-2300 ;

Nalge Nunc International, Tokyo, Japan) THIE L, GEEMLRE
L.

5. HEMHEFEMGIE S E O
(1) SVAFNBTAIu~ b T 57 4 -2 L B5HE
WEFRAZ Ao~ bS5 7 4 —8BETHBE LI HFN (Ta—FL

C-300, FOytMisT3) 35.08 % 7 4 L4 —J8iB LIz or~FH T
S, FORBREA—T o H 5 LBOH T ACEHELE. n~F
Y URmE® 1.0172¢ & o ~F Y o CEMEL, BRETFy—P L.
o~FY s X H T rsanrAZy (3L, vv), Cruu A&y,
vsuar gy /BB F B, vv) , Yruair L FigrT
V(UL wh) , PrnaRXEr BT (U8, ) |, Bl Fi
DIEIZZNEH 400ml, FlXHEE A&/ —/L 200ml 2L T 8 EHIZ
SHEL, Boh-ERENKE =S 7 A IICER L. B LEEHE
DEa—F YV —x R - L D BNE, ERBE, TAEL—4
—IC XD BEEE, FERREToT2%, NE, W%%%Hﬂ L. ki
IEFRD Y BN TL— R THBHV Y H 70 (FpETE) 2RV
BB/ o~v hFT77 44— (TLC) THEELZHEEL, £WRECML
7.

(2) JEHEEREAE o~ 777 4— (NP-HPLC) X558 (1[EE)
IBfE 7 m= b 75 7 4 —RFTED 7 5 TH % TSKgel Silica 150
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(215 mm X300 mm, WY —) 2V, YUBFAHTAraw k7S
T4 LD HONIERES R HPLC & 25 A (DGU-4A,LC-6A,
SPD-6A, SCL-6B, C-R6A, BBUEART) THBEL -, BEEKIZIT 3
Vo BRI F A (9505, viv) RV, REEER TR LS 5 Az,
[RIVARER TISAR S B 7-EMEESY 478mg % 7 4 V¥ — (Millex' LG 0.2
pm, MILLPORE) TH@L, #+EIIHTTA P xs va L,
FiE3 6.0 mimin C, BFE=F LT/ 5 =0 M EMTCHEHL, Fv
— MRDOEF 2R LARR L E—27 DB LI, BHISRA RS
BRHSEEZ AV, BR 254nm CRIELA V57 L—4 —TRELT-. 4
BLEES 2 —F ) - AR —7 — T L, ERE, BESS,
FRERBRETY, ERFAE L TIRE, WRZEHLZ. Xbiz, TLC
THMEZRERL, £UREICH LE.
(3) JEHEmEKEs v~ v/ 574 — (NP-HPLC) ok 2358 QEAR)
IEEDZu< b7 F 74—l > THLNEERESZIER 7 o
~ 774 —RBIEN T L THD TSKgel Silica 60 (4.6 mm X 250
mm, R —) ZAW, SBELE BERIT o~y BB T
v (9515, viv) &RV, FIEBEE TEEL LIS T A, maFY /S
FEBR =/ (4/1, viv) THEM LUIESHESY 38 mg % 103 BT T
AV xZ¥ar Lz f#EE 1.0 mUmin T, B~ FALTT T
= MEPTTEHL, FYy— MIOERERBLESOE—I 5
B L7z, it et Estmiide Ay, & 254nm CTHRIEL
AT T —F—TR&klLEz PBELAESZr—F ) —x/ ARV
—Z—TiE L, ERRE, HERE BEERE2TV, EEZHE
LOINE, IWBEEHLE. Sbi7, TLC THRREZRERL, £9%
e A |
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6. BREKILR (NMR) R~ hZ & B HEEHENT
2 BEDIEHERERES v b 757 =0k 0 SBES N EMES OB
EHT DT, RIRATSIRZE RIS TEREHICE - HEIE BTN
T, FE NMR A2 bAORIEZEE L7, IH-NMR R~ MV,
Bruker #£8, Avance & (600MHz) , 13C-NMR 2<% b /L3, Bruker 48y,
Avance # (150MHz) %A L CHEHTL7-. & 52 2%TE NMR 222 kL
(NOESY, COSY, HMBC, HMQC) #1F-7-. BEICIE 7 oo kL A
(CDCl) EE~NVEY (CeDe) 2V, 7 I BN T MNEEDT- DI
REPHE LT, T I AFAT T2 (TMS) 2BV, &5z, EofRiE~
AR b (HRMS) 1%, BARBEFHEL IMS-AX500, RASIER A~ b
/v (FTIR) 1%, JASCO #t#, FT/IR-4200 % L CHEHT L 1=,
HRMS(ED caled for C20HasOs 316.2038, found [M]+316.2027.

FTIR (neat) 2963, 2926, 2869, 1716, 1642 cm'!
IH-NMR (600 MHz, CsDe) 6 0. 63 (3H, s, Me-19), 0.69 (3H, s, Me-18), 0.76

(3H, s, Me-20), 0.83 (3H, d, J= 6.8 Hz, Me-16 or 17), 0.85 (3H, 4, J= 6.8 Hz,
Me-16 or 17), 1.0-1.5 (4H, m, 2xCHz- 2 and 3), 1.65 (1H, dd, J= 17.7, 4.9
Hz, H-6), 1.88 (1H, dd, J =17.7, 4.9 Hz, H-6), 2.25 (1H, m, H-1), 2.53 (1H,
m, H-1), 2.87 (1H, sept, J= 6.8 Hz, H-15), 3.00 (1H, t, J= 4.9 Hz, H-5), 6.35
(1H, s, H-14), 6.43 (1H, s, H-11), 9.19 (1H, s, H-7).

13C-NMR (150 MHz, C¢Dg) 8 19.1 (C-20), 20.1 (C-19), 20.9 (C-17), 21.0
(C-16), 23.0 (C-2), 26.5 (C-15), 33.8 (C-18), 33.9(C-4), 36.1 (C-1), 40.6 (C-3),
42.1 (C-5), 42.6 (C-6), 43.4 (C-10), 133.3 (C-14), 134.9 (C-11), 152.6 (C-9),
154.1 (C-13), 187.6 (C-12), 188.0 (C-8), 200.4 (C-7).

[a]p22 +30.45 (¢= 0.3, CHCl»)

7. EERBEOEK
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A% (Cryptomeria japonica) DR 518517 ferruginol T HEME
LT, Chen GOFBICL Y BILEESER. TOER, 20mg M
ferruginol 2>6 9.5mg DA 7,8-seco-paraferruginone (SPF) 7 Eus
BMARE LTHELNE. THNMR & 388 O/EF 5 — %1%, Chen 5ic
DT —H L, RERTHELNL F3-152 HYDF—#lc—FK L.

8. THRMRADBH

o~ R &SR TE Sz 7,8-seco-para-ferruginone D25

ZRAWT, MIREBEMEEER TR =2 2nE I =B L.
(1) MROF L

Yo TR 24 Bk, 48 BRI T v MIFT RO EE % BIST

ERi%$E (MFA 20100 Nikon #84) THE L7,
(2) MIARBIL LB n<F OB

7B F VR T R b A D b B R REE (LD —oT
H5H. Kl (1995) OFEICHED, LTOFIETI u~F L 0BEE{T
-7z,

VTNV 24 R OB E B Y U0 TRIEE L B & 45T 50ml
DA=ZHNFa—T~BL,200XgT10 HRELSEEL, EELBREL
Te. 0%, PBSOICRHEIEEEERED, EBERELE. A6 1%
NE—=NTATE FEBREMZ, HarEEIE—BREEL:. BEL
oM & R OV, ThREE PBSOICTEE S ¥ /. DNA I RMICRS
T HENEFR 0.1mM ~F R b 33342 iR (Sigma, St. Louis, MO) %
AWTRAL{To . TOMBAEELREKR—H/EATA FF/TAIR
VAT 5 Zeht, EIEMFE(Leica DMLB T A H B0 U 5k

(& 461nm) TEELT-.
(3) BRIKENC L5 DNA MR (Lo
1) DNA 0%
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YTV 24 RERAOAIRE (%5 5~10X 108 ALl L) # 4 Y 2w
THIBEL, 50ml Da=H AV Fa—F~HK L, 3,000 rpm, 5 4 REEL L
MR ZEE L. MLy MCMBEBESY 77— (10mM
Tris-HCl, pH8.0, 10mM EDTA, pH8.0, 150mM NaCl) #0:%, DNA
WAzt L7z, 07, 16,000 rpm T 20 55-55E 0408 L, DNA R H
ZET h{EIZ RNaseA 3 MABEFHHE LTz, 37°CT 1REREA v %o
—hLERIE, Tr7 7€ REREME, BE 37°CT 1EE v *
2= hL7Z. ELIZ, BM NaCl & o Y 7)) — %z, —20°C
T—HREVZ. FH, 16,000 rpm , 20 S OE O BER 2 BTV, LiE
ZF%EL T TE % (10mM Tris-HC, pH 7.4, 1mM EDTA, pH 8.0)
IR U7, 3t E R (NanoDrop ND-1000, A2 7 4) #FWT
DNA ZE&#%, UTOT7 Ho— RS VBRIXKBI 21T 1-.

2) THo—RFNLERKE

1XTAE /8> 7 7 — (40 mM Tris, 40mM CH3COOH, 1mM EDTA)
CHRRE 2%I225 8510, BRIKBAT Va—R2BF L P T
L. =FPuhsTu<elF (0lugml) 2HMLEE, =—2%
Ty FLIETAB R LA LiAA, BRICHE L TELEE~.
bLL7=F V% IXTAE Ny 77— TRl UiV 7<= U VERKIKEIERE
Wy FL,DNAREIE 6X0—F 1 /Ry 77 —%{EE L7 DNA
A EE welllICHM L7, 100V TEEL, 72E 72/ — AT L—R
TEHREBE L ZATHKBIZET L. 20%, YA% UV LTV
AANIF—F— (312nm) THRHEILIEAU FEHEELE.
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iR

1. SREBE WRROBERESE

S RBOEGEBEEE L, EAUETEMESEL TN ENRELE
(Fig. 15). EETEMBIC L HBEN S, EMITAM L 0 BMH S < R
PITWD Z EABE SN (Fig. 15, (B)} . F-Mki, Ak v Bagic
EZFET D EBBESIE {Fig. 15, D)} .

IR O RERABET E{Fig. 15, E) &, ERNETHMET K {Fig.
15,( 2 ZnLhoR Ui, M TROSEEROMIZ, BEoBOMITRICA
T2 1 M OERRRDIBELTFE L.

2. MEHYOINELIN=E

FABAZANRFORE (H48) 102g (1EE OHH) & 470g Q EE O
H)(Fig. 18)%TNTh, m~X¥ 1, BEERTF L, 10%7 & ko, K CEERM
L7, EORFR, 102 H»5E 0N SRBHA ONEL, n~%Y 3
¥ 0.27g, B~ MY 1.37g, T0% 7 & + 4R 2.62g, AN
¥ 0.98g Th-o7o. Fiz, 470g 151, m~F Y i 5.43g, EiEg—F
AT 6.37g Téh o7z (Table 2) . 2 [A1B O IX, B F /L E TTHR
T & L7=(Table 3).

3. HHMICL5EYRE

1EBOHETHEONE p~TT L, BEBR—T N, 10%7 % b, KOZH
S EEWT, 7y FFS BRI HT A HEEMEENE 2 A, 20K
R, o ~FYV 2 LB F O AMEI LB IR RS =4, 1Cs0
{13, FRENH 40 4 g/ml, 604 g/ml Tho7 (Fig. 17) . £, 2EE O
HMHTE LN r~FY L, BT OB MEYIC X 2 HEFEMHEER
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Fig. 15. Photographs of Vespa simillima nest. (A) Photograph of the envelope nest

by stereo microscope. Scale bar=1mm. (B) Photograph of the comb nest of by stereo
microscope. Scale bar=1mm. (C) Photograph of the envelope nest by scanning electron
microscope. Scale bar=250 ¢ m. (D) Photograph of the comb nest by scanning electron
microscope. Scale bar=250 ¢ m. (E) Photograph of salivary glands of worker by stereo
microscope. Scale bar=23mm. (F) Photograph of salivary glands of worker by scanning
electron microscope. Scale bar=500 ¢ m.
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(A),

Fig. 16. Photograph of the nest of the first extraction (A), and the second
extraction (B).

Table 2 Dried weight and yield of the first extracts from 103 g
nest powder of Vespa simillima.

extract dried weight (g)  yield (%)
n-hexane extracts 0.27 0.26
ethyl acetate extracts 37/ 1.33
70% acetone extracts 2.62 2.54
water extracts 0.98 0.95
total 5.24 5.08

Table 3 Dried weight and yield of the second extracts from 470 g
nest powder of Vespa simillima.

extract dried weight (g) yield (%)

n-hexane extracts 5.43 1.16

ethyl acetate extracts 6.37 1.36
total 11.80 2557
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~-n-hexane
- ethyl acetate
—4—70% acetone
©- water

Relative growth(%)

Concentration ( ¢ g/ml)

Fig. 17. Anti-tumor effect of each extract from the first extraction of Vespa
simillima nest against dRLh84 cells.
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BRI, 1EBOMMBHES L 0 FEEA LAY, 100 HiE, 2h2hi 18
ugiml, 22 u g/ml & 725 7=(Fig. 18). 1 [E B O& 3% B\ T 7 2 [l
U mBRKICH 4 D REEMERBRE (T - 7o/ R, ACHI S 12 LB & S
PR EN . (Fig. 19) LAEX 0, —F&EVEMARER XNz 2 @ 8 oM
CED T YN ERAWT, 7y MFY MRS B HTEEIE
HEEEE LIEBRETS 2Lt L.

4. MIRSHETEMHENE Y E O

(1) VA FNITHIuvw 57 40—z L BN

EFEAH Z b= b5 7 4 —BETHLVYDFNEBERL, n~¥H o
HMHD 1.0172g 258, BB LRSS ON 8 EY (F1~F8) DlNEs
Table 4 (2R L7, BEBEE r~%Y 2 ElcF L (U3, vh) ® TLC T
FREZHEL (Fig. 20) , 7 v MFS RIS+ 2 RN EERR &
iTo7 (Fig. 21) . BiBE Sugml ORETILIF2, F3, F4, F5 O X OEST L
MR 65%RH Th 7. INELINE, TLC OBRMOLEXTFI ZHANT
RBREED T

(2) IEMmE#Es o~ 777 4— (NP-HPLC) 2 L2458 (1ER)

VIAIGNAT A ST T 4 —TRRERENES (F3) 478mg
ZIEHEHD T L&AV HPLC VAT ATERMLUE. BHIZ, o~%Y o LEE
BIFAERNWEANAL TV —F I PTITWY, Fr— FOEBEEZHERL
BRBE—7 TR, 27T By (F3-1~F3-27) (Z7iF7z (Fig. 22) . £
DEBERYEBHEL THEONZINES Table 5 I/ L. BEEBE nr~%Y
v /BT (178, viv) O TLC THBEZERL (Fig. 23) , 7v M
AR B RIS ERBR AT o 2. HIBE 5ug/ml (TR ORE
T, F3-15 [Z BRI BE W IEME (HHISRA 33%) MHER 72D T (Fig. 24), =
DESTRDAT v TOEREITH> Z&IT Lk,
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-&-n-hexane 1
-@-n-hexane 2
-l-ethyl acetate 1
-@-ethyl acetate 2

100 120

Concentration (¢ g/ml)

Fig. 18. Anti-tumor effect of n-hexane extracts and ethyl acetate extracts from
the first and the second extraction.
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200 {

- n-hexane
180 - . -B- Ethyl acetate
g —A-70% acetone
@- Water
S
S
=
<
e
[~ 5]
[
0 50 100 150 200 250

Concentration (£ g/ml)

Fig. 19. A relationship between cell growth effect against lymphocytes of

mouse spleen and concentrations of each extract from Vespa simillma nest
of the first extraction.
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Table 4 Dried weight and yield of each fraction separated by a silicagel
column chromatography.

* fraction dried weight (mg) Yield (%)
F-1 87.2 8.57
o) 89.1 8.76
F-3 509.4 50.08
F-4 280.0 27.53
F-5 21.5 2.11
F-6 6.8 0.67
F-7 3.5 0.34
F-8 169 1.67
total 1014.4 99.73

*F-1, eluted by n-hexane; F-2, eluted by n-hexane/dichloromethane=3/1(v/v);
F-3, eluted by dichloromethane; F-4, eluted by dichloromethane/ethyl
acetate=3/1(v/v); F-5, eluted by dichloromethane/ethyl acetate=1/1(v/v); F-6,
eluted by dichloromethane/ethyl acetate=1/3(v/v); F-7, eluted by ethyl acetate;
F-8, eluted by methanol. ‘
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Rfvalue

0 - B L S . - £ ———
F1 F2 F3 F4 F5 Fé F7 F8

Fraction number

Fig. 20. TLC of the several fractions separated by a silicagel column chromatography.
F-1, eluted by n-hexane; F-2, eluted by n-hexane/dichloromethane=3/ 1(v/v);E-3,
eluted by dichloromethane; F-4, eluted by dichloromethane/ethyl acetate=3/ 1(v/v); F-
5, eluted by dichloromethane/ethyl acetate=1/ 1(v/v); F-6, eluted by dichloromethane/
ethyl acetate=1/3(v/v); F-7, eluted by ethyl acetate; F-8, eluted by methanol. The
solvent consisted of n-hexane/ethyl acetate=7/3(v/v). TLC plate was silicagel plate
and was visualized by spraying sulfuric acid and charring them at 100°C.
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(A)

140 -

120 -

g 100 ¢
£
£ s -
&
&
£ 60
-
&
40
26 ’.{_l
0 H 1 l L
Control  F1 3 F3 F4 F5 F6 ¥7 F$
(B)

160 -
140 -

Relative growth
s

60 -

0

Coatrol 13 R F3 F4 s F6 " B

Fig. 21. Anti-tumor effect of each fraction eluted by a silicagel column
chromatography against dRL.h84 cells. F-1, eluted by n-hexane; F-2, eluted by n-
hexane/dichloromethane=3/1(v/v);F-3, eluted by dichloromethane; F-4, eluted by
dichloromethane/ethyl acetate=3/1(v/v); F-5, eluted by dichloromethane/ethyl
acetate=1/1(v/v); F-6, eluted by dichloromethane/ethyl acetate=1/3 (v/v); F-7,
eluted by ethyl acetate; F-8, eluted by methanol. Concentrations of (A) and (B)
were 10 ¢ g/mland 5 ¢ g/ml, respectively.
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A 254nm

201
100

F3-15 |

Ethyl acetate(%)

010 20 30 40 50 60 70 80 90

" Retention time (min)

Fig. 22. The first NP-HPLC elution profile of n-hexane extracts. A sample fractionated
by the silicagel column chromatography (F3) was applied to another silica gel column
chromatography on a TSKgel Silica 150 (21.5mm LD.X300 ) column. The sample
was eluted with stepwise and linear gradient from 5 to 100% ethyl acetate (dot line).
Fractions were monitored by UV at 254 nm and collected at a flow rate of 6.0 ml/min.
The arrow head shows anti-tumor activity.
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Table 5 Dried weight and yield of each fraction separated by the first NP-HPLC.

*fraction dried weight (mg) yield (%) % of n-hexane ex.
F3-1 9.8 2.18 0.963
F3-2 1.5 0.33 0.147
F3-3 1.4 0.31 0.138
F3-4 1.7 0.38 0.167
F3-5 6.2 1.38 0.610
F3-6 10.7 2.38 1.052
F3-7 4.4 0.98 0.433
F3-8 15.9 3.53 1.563
F3-9 24.6 5.46 2.418
F3-10 10.3 2.29 1.013
F3-11 50.4 11.20 4.955
F3-12 13.0 2.89 1.278
F3-13 11.6 2.58 1.140
F3-14 6.6 1.47 0.649
F3-15 38.7 8.59 3.805
F3-16 22.6 5.02 2.222
F3-17 12.2 2.71 1.200
F3-18 11.4 2.53 1.121
F3-19 8.3 1.84 0.816
F3-20 12.2 2.71 1.200
F3-21 20.2 4.48 1.986
F3-22 25.6 5.68 2.517
F3-23 40.1 8.90 3.942
F3-24 25.7 571 2.527
F3-25 10.8 2.40 ~1.062
F3-26 16.6 3.69 1.632
F3-27 1.7 038 0.167
total 414.2 92.00 40.723

* Each fraction was collected by each peak watching the monitor.
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Fig. 23. TLC of the 27 fractions eluted by the first NP-HPLC. The solvent consisted
of n-hexane/ethyl acetate=7/3(v/v). TLC plate was silicagel plate and was visualized
by spraying sulfuric acid and charring them at 100°C. The arrow indicates active
fraction.
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Fig. 24. Anti-tumor effect of each fraction eluted by the first NP-HPLC against
dRLh84cell. Concentration of each fraction was 5 £ g/ml. The arrow indicates
active fraction.
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(3) MM =EREAE Y o~ F 257 ¢+ — (NP-HPLC) = L D58 (2EE)

1 BN H DIFERERE T 0= b 75 7 ¢ — TR S -G E 4y (F3-15)
38.4mg ZIRHAN 7 LE AW HPLC Y A7 ATEHERR L=, BHIL o~
FH b E‘EE&‘I%‘/I/&H%\?:N/{ TUV—=T V20 NI, Fr— b OR
FEEWERBL2ND 5 >OESy (F3-15-1~F3-15-5) 1243137 (Fig. 25). Z
BEHYZ B L TH LN ES Table 6 I25R Lz, 5 DOESICHONWT S
v M RN R D A IRIE M RB AT o AR, HRIEE 5ug/ml i
BT HRET, F3-15-2 ITHBHEOEME (0H R4 33%) 2R SH, ICkH
B, #3.7ugml THo7- (Fig. 26) . 7=, F3-15-2 MePRicERILLT
WieZ k&, BREBE n~x Vv /BT (812, viv) © TLC TAKy
PRIZERZIZZE 25 (Fig. 27) , ZOBS CHEGSHEITZKE L=

5. TEIEARAT

EEESTHD F3-15-2 OBERTOD, FEAI FORIELTT-
. BOBETAARY MT, HFEREZRAELZEZS, EaT s
YEVOT N D 7,8 seco-para-ferruginone & B U4 F & (316.2038) 7348
bl (Fig. 28). F3-15-2 OFEIH 0% Th -k (F—F4MK) . B/ oo
b EER U TRIE L TH-NMR 7 —# {Fig. 29, (A) } &, BC-NMR 57— #
(Fig.30) A3CHERME (Chen, et al, 2002) & —B L7, &Ebiz, EXVP U2
ALTRELZ1IKRT, BLU2KRENMRT —#05, #BEE2 X V#EI 2D
DL Ll CERITHRAM, Supp. 1~4) . F72. IR AXRZ MAhbF /v, BX
CT7 7 e FERDINVKR=NEOHFENPERCTE L (F—FEK). UL
NMR F—#% %% & ® T Fig. 31 IR LE. Iﬁﬂil 0, ferruginol (20mg)
HEWE & LT 7,8 seco-para-ferruginone (9.5mg) # &K L, H-NMR A

7 b AEBIE Li-{Fig. 29, (B)}.
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Fig. 25. The second NP-HPLC elution profile of n-hexane extracts. A sample
fractionated by the silicagel column chromatography (F3-15) was applied to another
silica gel column chromatography on a TSKgel Silica-60 ( 4.6 mm 1.D. X 250) column.
The sample was eluted with stepwise and linear gradient from 5 to 100% ethyl acetate

(dot line). Fractions were monitored by UV at 254 nm and collected at a flow rate of
1.0 ml/min. The arrow head shows anti-tumor activity.
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Table 6 Dried weight and yield of each fraction eluted by the second NP-HPLC.

*fraction dried weight (mg) yield (%) % of n-hexane ex.

F3-15-1 2.63 7.97 0.259
F3-15-2 5.01 15.18 0.493
F3-15-3 9.93 30.09 ' 0.976
F3-15-4 1.90 576 0.187
F3-15-5 "~ 6.66 20.18 0.655
total 26.13 79.18 2.570

* Each fraction was collected by monitoring each peak
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Fig. 26. (A) Anti-tumor effect of each fraction eluted by the second NP-HPLC
against dRLh84cell. Concentration of each fraction was 5z g/ml. (B) Dose-
dependent anti-tumor effect of F3-15-2. :
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number

Fig. 27. TLC of the 5 fractions eluted by the second NP-HPLC. The
solvent consisted of n-hexane/ethyl acetate=8/2(v/v). TLC plate was
silicagel plate and visualized by spraying sulfuric acid and charring them
at 100°C. The arrow indicates active fraction.
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Fig. 28. Mass spectrum analysis of a compound purified from nést of Vespa
Simillima.
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Fig. 29. 'H-NMR spectrum of a compound purified from nest of Vespa

simillima (A) and synthetic 7,8-seco-para-ferruginone (B).
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Fig. 30. 13C-NMR spectrum of a compound purified from nest of Vespa simillima.
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(A)

(B)

NMR data
(600 MHz, C¢D¢)

133.3 H 6.35 (111, 5)

0.76 (311. s)

0.63 (311, 5)
20.1
1.0~1.5 (311, m)

21.0 0,85 311, d. 1 = 6.8 112)

~H 287 (1. Sept. . 1=6.8
¢ [12)
406 H 643 a1, \)0

0.83 (311, d, 1 = 6.8 Hz)
33.870.69 (311, s)

\__”00

H 9.19 (111, s)

(IH. 1, 1=4 on/)
-CH,CHO
1.65 (111, dd, 1 = 17.7. 4.9 112)
— dataof!H .88 (111, 1= 17.7. 4.9 Hz)
e IR (neat), 2963, 2926,

2869, 1716, 1642, cm-1
— HMBC data

Fig. 31. (A) Structure of 7,8-seco-para-ferruginone. (B) 7,8-seco-para-ferruginone
decided by various kinds of NMR analysis.
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6. BRGBIZLIEMRE

#78 NMR 12 & 0 #8&8E S 7,8-seco-para-ferruginone D2 R & %
WT, EMREETTo7-. BM&IT, XX#k (Chen et al, 2002) =k ¥
ferruginol % HEWE L LTHEB L. T v FNFY BRI R4 2 BT HS]
TEERBRORER, ICo L, W19y M Thok (Fig. 32) . 7=, v A
WY o SEREAWEREEERB AT AR, BELIHEEEIZD LR
2Hxo7- (Fig. 33) .

7. TRP=VRSRI - AORE

o ~F Y MY &, 7,8 seco'para-ferruginone DERLS & & FVT,
Ty NFH L RREREEEER TR bR S R - R X B LD
EIhERMLE.

(1) #RROFESLE

VoI NEMEOMBROFREL B REMECEE LS, vk
P—/L XTI 24 BefEl1E, 48 RERH & O ICHREEIR T, MIREEIIHEM L Tk
B, r~FH S A R L7 EBRE (KRB E 100 4 g/ml) T, 48
MBRICHROEENHRRICEL LTV, EREEZEMNLEX (kEE
15.8u M) Tid, 24 FEfEI% T+ TIZERRKICE L L TV = {Fig. 34 (A)}.

(2) EAREICLDZ7u~vFrOBE

~FR b 33342 ZAWVT, Ty MFTCRIBERO 7 n~F L OELEY
»ZIVESIN 12 BeRt%, 24 BRI, S BERIRICBIE L. FORE, 2V k
0 —/VETIIEFEREERE L7 a~vF L DNA OHESH LN, o
A~ CEHYX (EBEE 100 g/ml) Tk 24 ALK, SREE2H
MUTZX (MIBE 31.6 4 M) TiX 12 FERIHLRIZ, 7R b—3 A0 F5#EY
Ry uwF U BENREELTWLORAELA{Fig. 34 B). ¥z, 485
KD 24 BRERIX, 7 n=F U BENPEEL TV EIBREEINT:.
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Fig. 32. Dose-dependent anti-tumor effect of synthetic 7,8-seco-para-ferruginone
against dREh84 cells.
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Fig. 33. Dose-dependent cell growth suppressive effects of synthetic 7.8-

seco-para-ferruginone against mouse spleen lymphocytes.
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(A)

Control n-hexane crude 7, 8-seco-para-ferruginone

(B) Control

n-hexane crude 7, 8-seco-para-ferruginone

Fig. 34. Cell morphological analysis. (A) Phase-contrast micrographs of dRLh84 cells
treated with »n-hexane fraction or synthetic 7, 8-seco-para-ferruginone. Growing cells
were treated with DMSO as control , 100 g/ml n-hexane crude fraction for 48 hours
and 15.8 u M synthetic 7, 8-seco-para-ferruginone for 24 hours. (B) Morphological
analysis of dRLh84 cells. The cells were treated with 100 4 g/ml n-hexane crude fraction
or 31.6 4 M synthetic 7, 8-seco-para-ferruginone, and the controls with DMSO for 24
hours, then harvested. Cell nuclei were stained with Hoechst 33342 and visualized by
fluorescence microcopy.
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% =

FAODRAZIANRFOR ) @ oYU ES R, Sy MNFH L
MBI D EPEMEITE M R 1B L L Ol - B LT, 55 Ay 4
774 —& 2EDNEH HPLC ¥ 27 A X BT, $HRICESRL L=t
B F3-16-2 2487, = AR bo it kU —, £#& NMR CHAT L5 2,
" OEEMEIL, 55T E 316.2038 (C0H:038) DEa7 B & LB U5 L2
~, 1,8-secopara-ferruginone (SPF) &L REXNI-.

ZOMEDOEREIOWTIRIEE TIZ, ZHARBESNTVS, —fid,
EMFEREO—ETHD U THAEEREICR T A EEE A L LT
AXBED mr~FY AAHES D6 (HEF, 2001) , $7-, b5 —Fiizs VE
Salvia prionitis DR OB T FLHE S D5 OBEBET, 75 ABEETH
2 Staphylococcus aureus & Micrococcus luteus \Zxt3 5 TGN SN EHLE X
T35 (Chen, etal 2002) .

ARBIZL Y SPF (2, H U ARKI B AR R A AT B -
EBPDTRENT. BERITITAV 2 F3-15-2 13, ICso 430 8 » g/ml T
27, B LT SPF @ ICso i1, #1.9uM Tho7 (Fig. 32) . FEHEMR
EBoloDid, BREDENRF3152 LV MER LS LRSS,
i, TOBET< U ZADOREBRAT RIS LT HIERENEEEERL, £
D ICs MBI, K22 M Thote (F—FEK) . EEMA~OEBBRESL L
T U ARBY N BRA~DIEREZRR UEREE, fﬁ%%?‘ﬂﬂlﬁﬂﬁ%ﬁ%% S Aphs
o7z (Fig. 33). £%%i%, & MOEEN VHRORZP, FEERMIEO SRR
LTREZITY, MRGEEOEBRECHEEZRNTALENSS.

SPF OMREFEIEIEEOIEABEY, TRV R/ X7 u—L A TH
LDREIPERRDD, BELINAE I o~-F L OBRLERER L
B, r~F Y CHEBHSX, SRAERME L bICs n<F U OBRENRERIN
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7=(Fig. 34). FIZARAK (RBE31.6,M o 24 R T, #<pr
YTVRESEBEINL. —F, AEBTE, THE A R s a2
DHEETED LD DNA B (LRITER ST CRER) .

SPF I, BRIZH /U His &, BREEH LT TALF L FEFET DI
EMTH DFig. 31, (A)). * /) VITMIMEEMMTEE L, 7 Ol - LT
BACETY A 7 M X D A U EMEERFE L B LR b L2 75, DNA £ 7
R b= 2%&3 & ¥ (Kappus and Sies, 1981; Sun and Ross, 1996) . = 0
HEHEFIA Lick 7 wRHA 2 H & LT, Mitomyein C<° Adriamyein 72 &%
»2% (H, 2005) . F7z, AXMED p~FH L HIHE LD & BB S L7
cryptoquinone {26, =V AD Y L EHEM (p388) loxtd B MBS M A
RSN TS (Kofujita et al, 2002) . ¥/ L H¥E%H 3% SPFIL, ~h
O EFROIEBERFET D THEMERAHEBIND. $/-, 7AF e FEM
FETHILIZLD, MEUEDOEMELRE L, SEOBRBAMZTE S,

ARBT, 7 v MEY MR  BRNHITEEE, 2 B8 Ombic L3
MY OF A& < (Fig. 18), BBUTIZZ 0 2B E O m~F4 L EHiHn s
ERALE. ¥4 RRAXANRFII—BIT, =Y, X, /)52 L OBEOmHA
MaERHE UTRIETAZ L5350, B OBRITH AR BED 5
b, BBMRIGEVEFICEET S b O2ERTS. LitoCHidan=
LR, MR LAAROEAERRRY, MHENARS bRL D, B
B, MEICEABLIDE OBMERSBEERTHEZ L RHLATEY,
T DR I RAEAKE, B8, 7y 2 X, TNRIA R, ATl K, ¥
Y=V, TIRIAR, RFARY, YTy X0, Iy, Tz )—
NV, TR ESBITES TS (5% 5, 1983) . HIHIELSIIE R, His,
ML REDHEEETEI L b, BRPEX, B8, BERRLLLT
FASHTE . BIZIE, KFEEAF A (Taxus bervifolia) OBt 5 B
SN EZ XY=L, BIZHT L EFEHCHRBHY, NEDF R
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JHEGZREL GRRER S TS, 862, RAEBBCMIE S A R
RICL, MlET R b—Y AL HETHLEZ LN TS (B, 1994) .2
EEOMBICIE, BESEEREIhLTHA EEDNHBOBROCELERALT
R L EBRICER LT, SEMEEMRE 2ol o L MRS E
REBETOIMBOLI —FL LT, BKBR»OLPWENBEBNH 5.
BElL, B0 WMo B EWARE 2R OER L RY, EESmmiZE 0 UL
TRIZLTRIZH LR, KETIEMITL AL E - TV, BERE
DEILBRBBEZRIL, MABRPNZEMLBNTNE 0N, EETEMEE L
EFHREMEOCHETRED b b (Fig. 15). A XA NF L 2 0iFEE T DOWHEIE
DIFFETIL, ROL S RBERH D, 7 FHAFHERD Polistes chinensis
T, ERORBRERD D 70%51 ¥ > /227 T (Kudo ef al, 1998) , £7-.
MU T HAFEB O Polistes metricus R, AX A NAFEEO
Dolichovespula maculata DWERTOT I ) BST T, 7=, 7Y
Y, BV UBREETIVBTHS (Singer et al, 1992; McGovern et al,
1988) . & bHiZ, RXANRFHEPD Vespula germanica DEIT, WEHKHED
INT RUF U UBEETDE VI BENHS (Lecomte ef al, 1976) . 4
[EORERICIT, BEBED m~%Y 2 THELEESZ BV, oS3 208
WERCIE, T 7 4 U, BRIENBE ZEDTRATNAE, TAR) A Fia
BEHLTLKDIERTFRENS, BT VI VAFREHRTI I aRY A
PICEVEROIEB ChHE A o VB, T TV B, Fay o
EENTVBE LWV HHEND 528 (Palma and Malaspina, 1998) , ¥+ 1 &
AANRFIZBWWTIIRHERTHS. Lf:?j§o'('2!i§5ﬁ® o ~FHUESITH,
BEE TIHRAIN TS L) RBRFORSEBEH LN EEZLNRS.
SPF i, 78 & VEIUT L~ D ferruginol 28, FEMEBEREDO—DOTH
PEREBMRICL T, EYATRILEND Z LIT & Y ERY 5 HEMEAR
BEANTWD (Chen et al, 2002) . ferruginol iX, A¥H, b /%8, Y V§
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REDHEMIZEEL T Y, AERIZET SPF EERT B0 HREME L
LTHEM L7z, ferruginol DABEMITI LT3, BEEHETHE 1 5 4
XY SEEEE (WA, 1991) , HEMLES (B, 2004) , ELTHEAE
7 FOKE, $EE (Fukui et al, 1978) , {45 ECINMER &, 2001) i<
THTAREBEEREE SN TS,

ferruginoliZ, FARAFHEPIZHBNTIZ, EED0.4~1% & LB S B
FERTVD UMEES, 2001) . ZHUSH L, SPF 12, U TSR
TRERE LICHBEORR, AXBETO A~ tmio L, % (&
0.01%) LOFEL TRV (HE, 2001) . —F, AERT, ¥4 0222
NFORNE T v NFF ARBIETEINEIE M 2 #5418 & L T8 b SPF i,
o ~F Y RIS LT 0.5%DENEE LTV (Table 6) . BEDE
BRRRD L, BORKMBEIRATHE - &b, BMAE&ITTExS
HRNTEE 720 A8, Bz SPF 3% < FEAET B DI, BT & B 4 (L28E
WL, XA DRXANRFOBEEIC L ZTHESELE X b, BRIED, %4
HARXANFOEREINTITL A, i, AR TEBREIC Y, Gl 0R
FEREPBETIE, 2ET3WEERSS. Lo, 0k ) hEER
BEE TR, RIAEDEOTET I MHRENTE SR TS (N,
1997) . ZEBRTRE L7z SPF (X, $TIT Staphylococcus aureus &
Micrococcus Iuteus \Zx$ 2 HUEEESHER ENTEBY, ¥4 3 RXANF
Dan=—DEFZEDIHENEO—>THEZ LNTRENS.

BIEE TIZAXANTHERBOEE P OBRICET 2ME TRV, I
NFORE (@) X, MEOREEZMGFT b FIVoFiIcs o
—AAXVE—BEHWTHI LBRMEN TS (White et al, 1963) . %
Tz, B TH D Helicoverpa zea DB DBEKIZIEET B SN a— R 4%
VE—ER, DI a—R LBER, D- I L BB bkRIZEBL LT,

Serratia marcescens X° Pseudomonas aeruginosa 'z ¥ DIBRED O F % 5F
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DILEPHME SN TS (Musser ef al, 2005) .

—HRICEM DEER I, A d LA — E OBV IG % i+ 2 2
| B, VYT b, FT T2V R EORES v BREE LTS
FABARAANFHADERTIZ, AAFF—FDLS R LEER O
EVHER SN, AFCE /X OMBICEENS ferruginol % B HEL L,
X/ UBEIL L DMREEEERBISEDI I LI LT, &b ALKE
HEEIHLTODEELELOND. F—2ITIER L TRV,
ferruginol ® 7 v MITA HBE, = U AFEBY BRI 0 D BETE IS TS
ERASTL IS ICofEIREN TN/ 105 M L$ 1530 M Th v, SPF D
FA(EREANLIuM, 89220 M) 2, IEIEESE ST, FA 02K R
NFDOAEZIERT B0, fRO L 5 2B RO ESERT S -
&R0, RERICHER & ferruginol # RIS S A ERAENDUETHS S,

R TIE, FABRXARFIZROTOERTH 23, TR THEIC
£ o THEMHEEOR I NRL > T (Fig. 18). BEHFEOBEEL LT
FERSNDREIE, T3 FHAFERND R ANSFER LRV, £OHD
L5 RPARZEMIC B2 E A A4 X X ARF (Vespa mandarinia) 7 0 AR
ARF (Vespula flaviceps) DEY, TEHE LR Ehban=—%FR1ED,
K BICE < OHEMESEET 5THEIb b5, 2AAAFEH, 734
NFEBORED, MAZIIUHLTHHEMELOLICHAL, BbD4E
FrEmbTnd0he WS BENLOMEEZTBHILITE-T, L08LD
BEEZE2 T NEIYEIBONBLELD. |

AR T, 91 CHREFEMBMSEL b o2 LA RENT SPF X, A ¥
KEHFUZFET 5 ferruginol 7> 5, 50%E VIR CERMBAETH Y, A4~
ARAREBRENHF~OERVBHF/TES. Ibig, SRV VBRCEER
R LTRE L, MREEEORBRERE2EBITT 52 & T, ERIF~O
ERbHRTESLERD.
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B E

FATAZXANTOR M) O o~ F YL MBI E, Ty MNFH L
BUCKE 3 DHEEIMHITE 2 RIE L L OB EORE, RES ok o )
AGNI = b5 T7 4—b RO~ N 757 4 —FFIED S A
TSKgel Silica 150, TSKgel Silica 60 Z#/ L7z HPLC 3 A F Al L 5365
2TV, SPRICHERIL L BRI S F3-15-2 #7187, S8 NMR (- L 3 HHS40
TORR, ZOEEMEL, 578 316.2038 (C0Hzs03) D7 Exs o
BOF N, 7,8 seco-para-ferruginone (SPF) & FE L7,

7 v MEA R R L TE RSO SPF OHEBEMSIEE 2 R L2,
ICsofEiL, 1.9uM Th Y, ZOWMEICH N L EHBESEETEZ L5205
ToLlc B, A0 RXANFORNCD THESLERE FELE. -
DYREITIIF /) AEEDBTFIEL, 7 EEEEITX / v oMastic k3
bOLRBRINS.

%7, SPF OMFEFEMESEO— > L LT, 78— R TEMYTH
LU uFUBEIBHLNE.

FARAZAARFORT A =—T 012, BETHHIRES, #ELAAYR
EOMBABRZY, MBIEHENRIEEORBRE LR S Z LRS- &E
BRTRE SN SPF L, T CIHERESERENTEY, ZOmERX A
HAZXANFOaa=—-ZBNT, EEFHS AT AR H-TWIEERE
HDO—D2ThdeEZX LIS,
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ARCBIOREBTE, ¥4 37 IVAF, =R I Y RF2EEEET
D. oL, RAIZIYAFORBMTHDEAZAAFE L Dininb V) &8
DI LETERV. Flld, B b-LEEHOKICERT 3 —BHE L %
RANF OEMLEML, RBFIIEOERO—MEEE S TNE, 2R
TOaa=—%, SEXERFVAIE (BB, HhE, § 8 &, sk
W T LRI BA B A Lo TNEH, &< 5 bRIEIED bR TS S
YNTFTOEEY L BT D E, EEMABENS < BRIN-FFFERLE N
RB.

AHRTHE, DAETRLEHERENE XM ORI AAFOESFHEE
HEIC, RE (B5) oMY bR - £ L HBagEDE
R, B HHEEEVERR S O BB & T OFSERIT 2R

BE—ETIE, MAREOHET I ) BONETo7 92T, BAZ ) — /L4
HivkE & 2%NaClfH#EIC L 0, B GmEmZRAMNL T Y2 EOEE L,
AT v TAN-BZENEBER L T ) AKKKERLT- T, B - 2T
R EZRE, MBMPDRBHENDNE D MR LE. ZORSR, 2%NaCl
HMHEIZ X D¥ A 0 AXANFRAOHMY E2 <~ 7 BRI EZ - Lick
D, RICERHOLEBEZALIYE, TV I VBSEERES

(MK-801) iC&L 5 —RMBREREZMEE —EOYRRDHB 2 LIREN,
2%NaCl fiH#ric, BgELMEXE3 L) BEBEENTF FOFED
RRENT. A I Y IVAFOBRHOPIZ, 73 /B 22 BED MCD
7F F (mast cell destroying) 23% 9, AT v FHEE O LTP OKBICR
ELTnaEn58E8H S5 (Cherubini ef al, 1987) . ¥4 0 R XA F
DEALTFITIE, MCD _7F FEREKRICE 2 ¥ 2 ViEBESEE2 b O7 I &
14 BRENGRDVAMZUBFEEL TS (Nakajima, 1985) . <& k3

83



7o, MREEER L TEE G 2o s Biome L, EMEL X &AM
HY (A - FL, 2001) , MENEREERLENT S 5 A TO—2OFF
MERSTVD. FI R, EMEEC AT L (FF 9 /T Y ) - x5
L) OHFEICENT, SEKITEELR N A AZAD & o> THBICEET
DEH L O transportan DB SN2, TO T REDT I BERFIO%
F 14 RER, v 2 PRTUOEFITHS (Pooga et al, 1998) . AEERI- 3
T, Z%NaCl?HHHj%EFOD%\U‘T"&'ﬁO'Cb\ttb\a)'t“, VA RNRT e OB
EOHRIIBERIA TR AHTHED, ¥4 0 RXAARFOEHERL E
AL, SHOBRMABAKERETH S,

H_ETHE, FABAXZIATOE M) 55 OBESRME DER ST
2. TOMER, m~F VU HEWN ST v MFY MBI R B R EEIE
HEERE UTESEME L EBE L, 57 & 316.2038 (C2oH203) Ot =7 v
T BT N T 8 secopara ferruginone (SPF) *RE L. AR
&Y, FABRZAARFOENLHD THELER, REL, Z0HE
A AGERTFETZ L 2D TR L.

EREEMEPGRWHENZHAT VU ME L LT, v aFa Y (Pieris
rapae crucivora) , ¥ XA A€ aF g9 (Pleris brassicae) DB,
ABDOBHT ARROBEERF L LT ) 3 0-1 (Koyama et al, 1996;
Kono et al, 1999) , ¥’ U I 22 (Matsushima-Hibiya ef al, 2003) »38§
LR, ENLOEEFERFIITR N A2 FES B L BRBEINT
V5 (Watanabe et al, 1998) . & F =7 /"x (Sarcophaga peregrina)
2hix, FEEOREYE. 5-S-GAD NEEE S (Leem et al, 1996) , A
I A4 L #fxt L CRRRA 2 MM EEA £~ 3 (Akiyama ef al, 2000) .

Fle, BAFUIVARFOTaRY AN, TATEY L C (Aga et al,

1994) R°, 7 B 7 = X F N A5 (Matsuno, 1994) MBEBEXN T
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. TATEVYCU, BHRIY—r TR Y R EMEEND TS U EER
E7aR) AORKMLE Lo TOWEMETH LY, ZOREBEYIY 7 BoT
L7V > (Baccharis dracunculifolia) T# Y (Bankova et al, 1999;
Kumazawa et al, 2003; f&¥ 5, 2004), 7 =B 7 = X F AT RF A4, K
TIBDFOBHYERIEL TH T RY RCEFNBHS THE - & 1S
HSNTVD (Popova et al, 2003) . EbiZ, ~NYF L AF (Melipona
beecher) 7R ) ADFEETFOHIHESTIX, T v MNFF L MIC R 2
HIEIHITE S FEL, D ICo EiX 10ng/ml THS (Fk, 2005) .
TR Y A, BESEDOFOBHYC, Mg ENOED T ZBR
DHETHD. EA T IVARFE, 7o R AN ADLHNEICR -7 9,
ROFETER LTS, £, B~OBRAZICH L TESTRILELE
%, 7R ATHALBRIZ L 2HEOEREMAZ S, 7R X3
ArEEOMIZH SEZERERBPEREEL, T<HORBIGERL LT
Ao TE. TOEEICEHEESE, 70 CEE, o4 L 28
(Kuiumgiev et al, 1999; Harish et al, 1997), Hi&EVEMB (Dobrowolski et
al,1991) , #RREEM: (Scambia et al, 1994) , Hif{kiEH: (Chopra et al,
1995) 2 K3 5. L L, AT ZHEBESCEHOZE N TEORSHERSE, &
HEMRITRZ Y (Bankova et al, 2000) , & HITHHEILL>THRE-T
KB, INHEDOZ L, BEFEXIILDXRBYMER I BECHICMEL RS
RTHD. DT ATEY » CHRFEN TV B 7R 2ADRFMEYH
Baccharis dracunculifolia L BI7E S35 F TIZIE, TRICBWT, REEHD
ADIFEXERRERH 7. FBIES (2004) 6:15 ERRZ IV AFNEY L
D TWeZ DEROFF L, TORDITRBENTWEEBIVEELEY
BRYRETS ) —/VTHHL, HPLC VAT ATHIT L. F0ORBR, #E
WK P Z — BB b, Baccharis dracunculifolia 3 {CIFAEY) T
HLILEIVAFOITHEEL L HIZ, (LEMICLERALLEDOTHD
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(Kuma zawa et al, 2004; BE/B 5, 2004) . %7, HEFMSEL EENET
BHSIC L DBEZT, 7o R Y AP R SNBSS & Baccharis
dracunculifolia DF DIRE, LROBAIIASHNIRI L THS = L AR
7z (Bastos ef al, 2000) . 2D X 5T, HIZFEURANEH Sh, SEHN
RAES N D72, ITEEE, BHSEBRE. ML S ok 2FF O
WMHBTRRIRTHDLEZD,

TuR) RLRRY, AXANFER, TFHNAFEROBEOLZSH
R AEFEEICOVWTIRSETIIBLEALTAE IR TV, EEESISIC
BWT, TTREAXAAFHOREMRNM L BERRNBIEIN TV B2,
TeRY R EROMBEABTFET 2LEIONS. 22T, ¥, T2 RXXA
NFOROEFEMERET DD, FHERMCTBREL2RL-. 88
THOEDHIEOTAZANRTOHERIIIVAFLERY, BOBHEEIAL
TERLRVS, B, BT ZRBRICEER T2 N TEE (Fig. 35,
(A)} . Bh HEMREREN 20m OB 1 50T H<YDOARNSHY {Fig. 35,
B)} , EOREDOF LI EL 2 HIEOBBIEEEE Y L > TV DT {Fig. 35,
O}, ZHEMBRERYT, BMIT I~V THEZLEREELE. Th<Uh
biL, £/ TANCOBRRS (TLEVH) &, TOBREHTHE DT L
L DrUUREN SN, BARENE LTEDATNS. E7, HEXOT
NS = TEEOBRED H D (Macchioni et al,2002) . Th+Y%
BAM L4238, 260NICERTHLZ L KR ENE (Fig. 35, D)} . &
BiIX, BV LN TWET AV OBELEERGEROMAF L ENTF
J = ETHEBE L, HPLC 2 & Z){bié}ﬁéﬁ“étm.

EERTHRABRAXARFORNLEE SN SPFZiT, T v TV
R g ARERR A RIS D EEFEMBIEE DD, T LABHEETH D
Staphylococcus aureus & Micrococcus luteus {235 HHETEMENTFET D

(Chen et al, 2002) . %7, Vespula flaviceps (7 0 AXANRTF) OBBE
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(A) . | B)

Fig. 35. An open nest of Vespa simillima and the environment. (A), the observed
nest. (B), Pinus densiflora was used with the material of the nest and distant

about 20m from the nest. (C), a worker collecting nest material from Pinus densiflora.
(D), Some workers were making envelope with Pinus densiflora.
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& BABYIVATOT 2R Y AOFHBIER & LERE L @ERh )
TERY ZUTHAD & RRBEE, BRI SRR N 5
(Mmﬂwgemaawmxmﬁ6;m%).m%%m,yﬁfﬁﬁﬁmkﬁ
KE%%%E%%bﬁTﬁotﬁ,Eﬁfﬁ<m6ﬁﬁéhf%t7uﬁv
AR, FETRERENPITE L ACRBEE 7. UL, DEEREO
Y37 I AF (Apiscerana) 73, 7o RE4AELRVVEETHS -
EEMY, FETHESRE (AXANRFER, T FHIAFEROR) Io, 7
BARY REFROPREER VL, SRBETHALTEZOTIRAVMEE
BLTVD (R¥DH,1996) . BIRO L 512, F4 0 XX A ARFOEEDEH
LRI TR A, 1§, RETHREREICRY, BREORER &5
FETIE, 2RTITENESSS. LirL, 20X 5 285 38EE T
2, REMEVROGFET I THEMNEL LMD, FERCRESLE
SPF X, ¥AM B AXANRFOan=—DEFEYBED3EEEHMED—oT
BHOHZERTRENTE. AXARFOLERLTSLHDOETELS L, BT
ARXANRFILEL ST, BABYIVAFOFa R ALALEKRE LOLD
THDHLENWZDBTHAS.

FABRAZXANFE, AXARFHBORT, HHLEMENEL, BASHZER
CHRABERICOREZELIBEEARH D720, ABLEOhhbyNEL, £
DIZEHE ODREEHEZRITRE L 2o TS,

BE, [UEITIERCEMICH 58, BLIL, FRISOBAHOLEFRS
RO, TOHROERFBLEDIAEESTRINS. —F, bBAEIBW
T7Vw¥—¢E®Aﬁ%iT%TWé(EE%@%TV”ﬁ*ﬁ%ﬁﬂﬁ,
2005), LLED XD REFNDL, AXANRFEHLE AFH OB, BN 5T
ZADHEEPBEESIND. FOXIBRBEREEBAEIT SO, AXANNTFH
DEBEFREEBHSG L ETE D HIT, MBERCAREBOFiEEEET S
LB, ABRRIIBVWTEERRBZELLTVWEAFETHHZ LbER
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TV LEEDHD. RXARFEICOOTH, T ORI | fER
HBEBI, FEEDK IR, ERRBMHOBANEL BEN TS &
Bbhs.

Stb, AEODDDY BETERRTA B AL AFOWHR, 78 -4
BOFE &L £ OKE, AD QOL (Quality of Life) ﬁ.t@fib@ﬁéﬂﬁﬂﬁ &l |
RERLED T D L REETHS, TLT, MRS . AEE . 574
¥ EMERILER L OREORIENE, %4 0XX2AFORFRICBNT
REBIRIT 52 LHLVERTHY . BBOHHZ L THELELS.
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Supp. 1. COSY analysis of a compound from the nests of Vespa simillima.
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Supp. 2. HMQC analysis of a compound purified from the nests of Vespa simillima.
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Supp. 3. NOESY analysis of a compound purified from the nests of Vespa simillima.
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Supp. 4. HMBC analysis of a compound purified from the nests of Vespa simillima.
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