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Monofluoroacetanilides OMIEMEBBICOWTRMU 12858, BHHL T3 BlisEwiestd
ZEAMTERT A LMD, THLLETHRMNMKIMILI-TE 2 704 v i e

MTE7=Y UFREL, HUe/ 70t afiBPiEORNERS E ZALNS,

N i)

mASMEFERBRE BMBYE Cikorh TOHFIRMICL, KRBARAOZARALHBYHOZH
X b § Dipterex, triphenylphosphate s ¥ OMHHAIDOH WL Z T WEWS T EMNbh o1,

1. # g

Monofluoroacetanilides 13 3\ diEfl 245> 7
sHILEHTHH?, FFRHAZFFORME XU
2RI L TENEPNLHE TS T EN AL Ty
57, IR SILAYORMBIYHC 351 D THEFEES
Wi owTiE, PRSItk b — ORI T b
4172, +7i>E monofluoroacetanilides 13 iR miGhey
KRTIXEFRERNIKI R ZZrTe /770 F 0 i
BENINT 7= URIREL, ZHNHEREION
—B LB 2 FEALN DM, o KRR
Fluoroacetanilides amidohydrolase (LLF Fluoro-
acetanilidase & WEFRT %) & IRFREH, <9oxbk
=9 b Y FFROBIFEICOWTE O TS 2
INTWHIMD, X5 fluoroacetanilidase A
%3 BV TOTHEMS X U2 OBAD Basi~o
BEC O W THKSD 2TIRARM S, MY
HATRMLTEL 2e 2 7034w BERRIL, DRI
Peters HiC k> TSI EHR TV S X 51 fluoro-
citrate iz AR S, ZhiTCA-cycle tho aconi-
tase ZHIBET B Ly hiHpMzRITLoT
b, TOHERRTEL EBERIISRO S = VR
OERDHAEIN D E VS T EAAISIL TV 456D,

/74 o fiREFHEEO B 3 2 3R aEmes
e oWTRINETRHE VRMI T b Tk
* AU OPAIXI966/E 3 A31H, MAMIELE AARSR

MEpRACERAS (BUT) KisWTRE I,

A%, Matsumura and O'Brien® |3 monofluoro-
acetamide 35X U% Na-fluoroacetate CiijlfL 74 =
Nr, 7237V ORNIZIRLIRVESO I Y
BOTRSHOND T L EWHMILTHY, £27
N o FERREAAD B M 24 i i B s
ST HEMERLLEVLDTHH I ERFBRL TY
L, Rz TR TY HBXPRORFES R
— b @ monofluoroacetamide @ 7k HRTE: % Hik
MWL T, BIUEEOMANHOBELRL TS,

¥ 513 monofluoroacetanilides o FelifEAE%HE
ERUTHEMNTESRIUKIC 5513 5 fluoroacet-
anilidaseDTFIES L OHRERD & = U IEEHROF L
e, monofluoroacetanilides 1 BH{kizI VT
LSRR IR 32, HmBC s 5 SRR
HIERERBE T LEILND I EZPIH ML,
XL RIS 0B A > 5 B H O fluoroacet-
anilidase &{RMEMID LI DT THT O R
T ML D DR LG0T SIS T D,

2 B # H

(1) pEEns
monofluoroacetanilide (FAn) : m.p. 74.0~74.5

°C, #fug F-{fi{f3X99.0%, 15 XUt monofluoroaceto
~p-bromoanilide (FBA): m.p. 136.5~137.0°C,

MIRE  F-{fiift5799.2%, o 2fEFEEAL 2. Wi
b4 U () X 0iRBERR2T A, BRI
LT B dimethyl (2,2, 2-trichloro-1-hydro-
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xyethyl) phosphonate (Dipterex) i x % » — VEi#E
i (m.p. 78.0~78.5°C) #%, triphenylphosphate
(TPP) i333E CEIHLEKKS) 2203 idbuvi,
(2) BARH
a. 7754y

EEA7%7 75 sy (Mealy plum aphid : Hy-
alopterus arundinis Fabricius) 3 XU A ¥e ¥4
#7795 &+ (Japanese grain aphid:Macrosiphum
avenae akebiae Shinji) O 2FEIZ AL 7=, WTh
LIFURTFMTEIF AT I 35\, R = R,
BBV A A OYRICTHEL T 5 BFHER L ERIEL 72
LDTHD,

b. 2923 #4 %354y (Comstock mealybug
: Pseudococcus comstocki Kuwana)

LPIFEHTND 25°C OIEEMESENT » K7 + DR
LBV TRREBL TWAEIL b, HB#30
HZRRL IR oM R a2 RA T JERAL 72,

c. 4x,5x. (House fly : Musca domestica
vicina Macquart)

DKM (EW) &, 19554F LUK MBIFEHT T RIVAT
LTW5 10T, Sdgilicid ey ARG (4
Y= 2 VEHFKKE) 2L bOE ST R EK
22:3: 508G THRALELE D LY, IRaic
WX 2BWHIKERT b 25X T2 CTTMELD
DOTEH 3~4H ZAFH L 7o HERSUE BERL 2.

d. # ¥/%4 2% 7Y (German cockroach: Blat-
tella germanica Linné)

4 = S GMDEEIBIT b b\ i HEREIM R BT
ke eEX T2 CTFCRRFABLAZLODHRS
DhaPAL i,

3 B B FH X

(1) FAn 35X 08 FBA st
a. 7T 5AV e 20 aAFRANITLY
MBI BITEIC X -7z, FAn, FBA j3vww¥h
LR2BPEE I LV —653, HY)E=—vFNa— 53,
FNFNWRYEY ZAVEVERY — ¥ 55 LIkicHskT
X SWEEEHL T25% ORI EAL 2, iR
LSRR G g ) 0.03% KiswE Dby T
AERUETBIL 720 AR oS m (B 20°C)
iz, SRR ORED LI0BINRETL MigH25°C
TRE, 7735324850018, 2UarhAunS
LU 7 BEOFERR ATz,
b. 4z FenxTx7Y
Truy YR bW REE Lok, =
— 7 VERER L 1o BEAROIREREFEIC FAn X UFBA
D7 bUBHAIEENED 0.001ml OBIETH LA
%, BEAHUIEEE STy 5 R REFICNE, 25°CTF
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CHE L TR LT 3 B0 FERER A 97,

P EOHEENTV TR D 2~3E @R L Tk, {4
SI-FERRIZIE Abbott? OFAIES Hil 7-48, Fin-
ney® OHEIZ X > T LC-50 % %\ ik LD-50 %R
TEhiT X b oRAIZEDLL 2,

(2) EEREUEG

DK IRRER B ONER, FAnk MR LT
Bkt € 23— bE—ERIEASET, kIR
KXo TETL 7= ) v ERERTHHIERR -7, B
Hfks 02— b X gk 10mM b Y = R
¥ (pH 7.5) &3tiz 100 mg/ml OHETH 5 2PLeki
T-FC B L THREIL 72, 2EPTiziz 20mM FAn Jk
A AL o, BEERUGHO RV I8E 2ml, 100
mM b ZEEK PH 7.5) 1.5 ml, EEAH0.5ml
EL, 25°C CRIGEL i, EEMNHH oMRERNTEE
LT3, EMOFSREUSBHIARA 100 mM kY R §%if
#1.5ml % 0.5mik L, HEFFIOKIEHY I mini>
2 TEIAL 4ml L L7,

7 =) v QMBI O fF %% »7: N-1-naph-
thylethylenediamine dihydrochloride (NED) # 7
v FY U FHRKELTL bW LTy YV S
EIZ ko7, ERFADPR OB 720 &2 Rk
ALY

3) = HOWE

FBA # A4 = vz L Ti2 0.8 mg/g, F +/33 3
F7VITHL ThE 1.6 mg/g OMIA TR Ic s
L723E, BEAASIB24BEIRICTEAIFECL e T
hedbbnT s v BOERETR-72 HWEMlg
Z5mlo Y 7 v o BEEKIEK E 3Eic % 5 Pk
T o, 1,800X g T 10 3 TEbOMEL ,
Z OB 2.5ml 2Rl 2o R ot
J#:43 Pucher ef al'® OB ERIHEEL, sz
LB I To sl TRy 2 Toe 72 by 2{}
LR IS%&MTDoWTid Hargreaves of al® DI
L ET OME LY R & ndb % 7=,

4. R B # B

(1) Monofluoroacetanilides o B dyic 3 54
fih g et

§91%2 FAn 35X0° FBA o Bk 051y
MLAb0TH5, BEZTR - RBRIZOVLTIE
LCoo (%), RFTILEEETT 5o -BHRITDWTIX LDy
(z2/8) T HRALAVMDOREN 2 FbL 7z, Rduzk
> T B IEHBIAIED IS RL 55, Tiu
WIh B LERGHFERREFRL T, FENHNLE
Lic DN SR ORIARIRAIL 72 b DT H D,

(2) BRH#iTkiF % monofluoroacetanilides o
BEFEMIIIK S} 17,
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Table 1. Insecticidal activity of monofluoroacetanilides
Insect species FCH,CONHE > FCHCONH{ _ 3Br
(FAn) (FBA)

LDy, (pg/g) for topical application?

House fly 204 63

German cockroach 229 294
LCs (%) for dipping treatment?

Comstock mealybug 0.039 0.016

Mealy plum aphid — 0. 002

Japanese grain aphid 0.002 -

1). The treated insects were kept at 25°C, and the mortality was observed after 24 hours for
aphid, 3 days for house fly and cockroach, and 7 days for mealybug from the treatment.

EETA7XT7TIALY, 2TAFHAHFILY, 42
Nz, FanXFTEFTYVOXEY 2— MIVWTHhDIE
FleLTdbwic FAn 2BFHENCHKOREL, BUS
Wiz 7z =9 U3 Ihie, fI2REIBFED A
— hi1> fluoroacetanilidase D FEHEEZRL =L DT
o, FUSEHUIYC & Eh T i FAn oftix 40
pmol ThHHMb, 12 HTIAWENNZ L OFAn
IkRR L SRz S @ Eo FAn itz i+ 20
SR (KRR bHbETHRRLE, SHIAR
BORISHN T3 2 ORAERIS \ERTRE TR
5 L& 2 BLI-DT, BB RIGHLE (2mol/min)
TXoTHEDbLLE,

() Bafkisirs sz BoFAT

M3A FBAUMIZ X TG LA =82k X
VF v X302 T VRN Y = v BB OMERR 2R

L7:b0T, MELY =UiiRditk g Y- O
H (1) THDL Th%, FBA LA X - TR
HOBNIZ 7 = U IEOFRIY e T 1 AR 2
LUIHTHY, 4= = CIRIEDR 2%, F »/8
I 7Y TRMINGL OB s = RS h
7o, Loz ki ftiskN icE 2 T ov A o BEERAS
TEEL 2 E2RTLDTHY, o THEShA
FBA 23213 F=BER MUK IR O [0 2 AETIC 72 5
D EEZLND,

(4) RBho fluoroacetanilidase kTt

a. etk

ETEEATXTPTILY, H9aFBA4AKITALY,
ATz, FenATFT) O RHOLSEEY T,
TIL 7ok ® 02— PIE 0 ~5°C DN IRTEL,
—E ARSI WL T ompEia L, T

Table 2. Activity of insect fluoroacetanilidases
Reaction time Hydrolysed FAnD Activity
Homogenate
min, 4 mol. % 103X 2 mol/min.
10 3.0 7.4
Mealy plum aphid 20 5.8 14.6 294
30 8.8 22.0
10 1.8 4.4
Comstock mealybug 20 3.1 7.8 161
: 30 4.5 11.3
10 1.1 2.8
House fly 20 2.2 _ 5.6 111
30 3.2 8.0
10 1.1 2.7
German cockroach 20 2.2 5.5 108
30 3.3 8.1

1). The enzymatic reaction mixture consisted of 2 m/ of 20 mM FAn, 1.5 m/ of 100 mM Tris
buffer solution (pH 7.5), and 0.5 m/ of homogenate which contained 100 mg of whole

insect body per m/ of 10 mM Tris buffer solution (pH 7.5).

was done at 25°C.

The enzymatic reaction
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Table 3. Citric acid accumulation in the dead °
house fly and cockroach poisoned with
monofluoroaceto-p-bromoanilide (FBA).

Found citric acid (ug/g)?

Insect species?

FBA Control
House fly 456 255
German cockroach 740 72

1). All of the treated insects were killed within

24 hours after topically applied with FBA, .

800 pg/g for house fly and 1600 pg/g for
cockroach.

2). Analysis was made 24 hours after the FBA
treatment.

Table 4. Stability of insect fluoroacetanilidases

Enzymatic
activity?

Days after?

Homogenate  preparation of ——=———7
pmol/min.

homogenate (x 107 %

Mealy plum aphid 28 293 103
Comstock mealybug 28 lfli’} 1(1)8
0 111 100

House fly 20 3 9
0 108 100

German cockroach 20 . >

1). Homogenates were incubated in a refre-
girator with approximate temparature
range between 5° and 0°C.

2). FAn was used as substrate, and compo-
sition of the reaction mixture was the
same as that in Table 2,

BONEHEE L 7o, ORI AT WD T

b5,
b. BHEAIORE

A 593 R MEh#0> fluoroacetanilidase 12543
LRIV RI DB % T8 - 7025, HIT 3 Dipterex
15 L OF triphenylphosphate (TPP) > #ficfEVER
DRV E S L TV, - TRHLoO fluoroacet-
anilidase 238 U CTh 2SO LR THE
SN L 7o, B ORI NI HIEREOBERS B,
AUkrbiod Dipterex 35 XU TPP Btz th
Fiv 1x107°M, 1x10-°M MNHETHH, Zhllk
DPBEITOWTIIRNT Elndrore, SRR
5 S0 I BUR I IEREC ST T 2 T LT E e
IO THREXZOZO UM 2 RLcONBMEHTD
5.

5 % 5
05 2 BT X 5 I REKPIIC R MEY i 513 5
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Table 5. Effects of inhibitors on the activity
of insect fluoroacetanilidases

Concentration (M) of inhi-
bitor for 50% inhibition!

Homogenate
TPP Dipterex
Mealy plum aphid >10-° 1073~10-¢
Comstock mealybug 10-5~10-¢ >10-3
House fly >10-°% 10-3~1074
German cockroach  >10-° Ca.10-?

1). The composition of the enzymatic reaction
mixture was the same as that in Table 2
except that 1.5 ml of 100 mM Tris buffer
solution was replaced by 1 ml of inhibitor
solution and 0.5ml of 100 mM Tris
buffer solution. The reaction was done at
25°C,

& [AFE & A1z monofluoroacetanilides %% 2 7,
F oL AT 27 =Y YERTIKSIBES D Bt
FETHEELLNS. I5IHi3#iIciEh-FBA
SLFRZ X » CIEE L e RERIGHE D 2 x o FiR]
BHBND EVSPHIIBRENICIITD vt e
I UBOTFELZTWL XS5, 7ty Bokik
HEIRL fluoroacetyl-CoA OBFLELNNR 253D
Thh, PE->TENEEBKIZETS monofluoro-
acetanilides Z /KL CTE » 70 o Bif 4T
LEEDTFEDUN IR 5L DTH S,

Z® X 51T monofluoroacetanilides AttjiilfiEfi %
Bl 7o DiTi S HAR CRE RN % 200 ¢
E/INA OB EET L ENP—RBTHY, &
DK EEEFAIE T b BEUC LK TAET %
ZENYIH TR oz, B LA BEES LMY & 1Ll
& T DRI S 2 ORES R Shiudigh Lk
DRI LHKRBCEEZONDDT, TILOEH
OEHOWIRERI I, TG E BRLTAD L,
Hik 51013 5 o 5 JFf% o fluoroacetanilidase jG#tk 2 i
EL TV D2, TNEARKBRKEIC ST 5 IciRiil
THBH & 3535 X 2114x103Mol/minic H1:4T % + %
Z2bh, H2RCRLAA =Nz, Fy3TF7Y
DOESROBEE L AE v, L Less iy e
REGREEE UTHEICOHEL Tis h0, RRERTIX
B X O&K Bl Tre v 2~ MR RRL S
EERFETIE, BRI 5RBEO BN
W ETRZE S ThH D, Rt OGO
TLEORDLN LU B Y, H2kTIREEa 7
7T AVIEBITLEIEA ==, FaengrTE
TVOK3E, 2V aFHATT A OR2MTHD,
I R&EE o monofluoroacetanilides 1236 %
WZHEOXEDORRI L 2 b Dby, 2oz
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RARBETROM Y CXPAT 2L 258 l, G
DOWFRME L L kD 5HEE Db b,

W3R L > TARRORER 2 HTHDL LW
FTHH0BBITITE DT TERL T 5, HIHY 12
LhiE= U RITMOARANIATRE R—RIFbt
XN BAIBAB T L66%BDEIENDH LA, TED
73775 A CRT QB TIIZOBIZIETL Ty
W zhHoZ &b RNOARHZROMYO T h
IHAR L Thde DRLSE R L D v,

MBI ORI HRIUNL R TH D E T
%@ Dipterex 3 X8 TPP R0 ARICNT S
BEEMRMN s HICRTEH YV THS, HHLWICX
TIEALER L F—&HTi, =9 b b OARES
k% Dipterex 35 X 08 TPP o509l %
NFEN2.5%1072M, 1.4X10M Th T, Bk
B0 2 h ST A IR E v &
Wb Tk Sy, RS TPP Ho®miy
MsAIASTMTI O E1E FBA i Ui EMEMZDR
ERTICL ST, FBA o BENCE ZLA
EIPB2 S XS RWT EERL D, Thiikito
HRPLL 50T I5ZLTH 5,

D=z &b, fluoroacetanilidase D¥EFTIL
HiB e BB E T2 VR 5 2L 5h, KRiC
B ERCH 5 TPP HiTu+ 52 Eo¥sL
WEERILRTGHEO A, ST SRV L VW B,

6 =

Monofluoroacetanilides i i InBh¥tkrh CIIREH:
Nice s 2 vt afif eIt 57 =Y URLITIKS
fiRxh, HUrE . 703 oftf@adnEo RERE S
zEAHIS TV %, Monofluoroacetanilides 23 %}
BIERAZHE T 505, BRikicisiy 5 Bk
MOBWEHRH L& C AR EERRIE S h,
% - monofluoroaceto-p-bromoanilide ZHL¥I L 7~
Redkizidll s »ic 2 = U BOBERED SR, |
LEBMIZ 13 %5 monofluoroacetanilides DFEFESEE
BRRHOTRORA L AL ZEXL5 LN TES,

L 2L BEONKI RN mEIO £ e 358
7o IEE R T A EANR RSN RISERTHT
> Dipterex, TPP ZHDHNADBHAZIFIZL W
zEdbdotn, CHIXE . 70k BRIk
LIAMEY, BoiicEIREHE LA 5 (LA BOTHE
T LML R T 53 0 & LT HBER Y,

7%
1) Abbott, W.S. : J. Econ. Ent., 18, 265 (1925).

2) Bergmann,E.D, Moées, P., and Neeman, M.:
J. Sci. Food Agric., 8, 400(1957).

Mmo31 LIV

3) Finney, D.J. : Probit Analysis 2nd ed. (1962).
4) Hargreaves, C. A, II, Abrahams, M.D., and
Vickery, H. B. : Anal, Chem., 23, 467 (1951).
5) Matsumura, F,, and O'Brien, R. D.: Biochem.
Pharmacol., 12,1201(1963).
6) Morrison, J. F, and Peters, R. A.: Biochem. J.,
58, 473(1954).
7)  PRREIER, JHEBEUIE : £, 38, 401 (1964).
8) HIRFIRK : ibid., 39,227 (1965b).
9) WIRFIFK : ibid., 39, 232(1965c¢).
10) AREFIS : ibid., 40,20(1966b).
11) RAIK, LEkEZ, (g2 idid, 40, 80
(1966c)..
12) WREIR, A2, mRA—, B : ibid,
40, 87 (1966d). :
13) R, EERZ : 3,
14) hRRIE, MAEE, eSS : 85,
15) Peters, R. A.: Proc. Roy. Soc. London, B.,139,
143(1952).
16) Peters, R. A., Wakelein, R. W., Buffa, P, and
Thomas, L. C. : ibid., 140, 497 (1953).
17) Peters, R. A. : Discussions Faraday Soc., 20, -
" 189 (1955).
18) Pucher, G. W., Sherman, C. C., and Vickery,
H.B.: J. Biol. Chem., 113,235 (1936).

Summary

Monofluoroacetanilides are known as insecti-
cides, especially effective to hemipterous insects
and mites, It has recently been known that
they are hydrolyzed by an enzyme in warm
blooded animals, yielding the corresponding
anilines and monofluoroacetic acid, which causes
the poisoning of monofluoroacetanilides. Their
enzymatic hydrolysis in insects was studied in
order to ascertain the mode of the insecticidal
action of monofluoroacetanilides.

Monofluoroacetanilide was strongly hydrolyzed
by homogenates of the mealy plum aphid (Hyalo-
bterus arundinis), Comstock mealybug (Pseudo-
coccus comslocki), german cockroach (Blattella
germanica), and house fly (Musca domestica
vicina), and the excessive citrate accumulation
was observed in the cockroach and the house fly
poisoned with monofluoroaceto-p-bromoanilide.
These led to the conclusion that the mechanism

A of monofluoroacetanilides poisoning to the insects

is fundamentally the same as that of warm
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blooded animals.

However, the hydrolyzing enzyme (fluoroacet-
anilidase) of insect has fairly different properties
compared with that of warm blooded animal.
The insect enzymes are not so readily inhibited
by Dipterex and triphenylphosphate which are

known to be specific inhibitors of the enzyme in
warm blooded animals. This suggests. some
compounds with the selective toxicity to insects
may be found among monofluoroacetic acid

derivatives.
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24, HHBEAOZRBALESTICEV Y Y, ZLAY I HARELTORBICDNT K
OILNANET 5T (32448D) MMGIELE - AR (MY RAZRIEE B EHE) 41, 100 26 520

4Rz FHB L7 24 = A hHUC KT 3 UIERIAIC & - THM L 5 53 ML 12 piperine, chavi-

cine i ; ¢* oleoresin OGN LT ZFNSED L R u A Fitxs 5 ISR 2 PP 12,

3ksNt

FlizvFn  RBRIEHU THABEDHMERRL, IV Yy BIEF 7RI RAHLTE
piperonyl butoxide IFWVENMRZH T LM S, FURORDIRBA L6 XL Aud F

HAFELTRNAETH A 2 & W6 iU 1,

T UMW TIARL L > TREINTWLET
BILXETH U3 IO Wl =+ 2 5 5\ i3 pipe-
rine OGN, £ O @AM b DV FUE T Ol
INZS DS & Uit R A e, T omX4afi
EOFENEH I TV 5,

HIH Piper nigrum L. o1{31213 piperine, chavicine
%5 X UF piperettine® X 5 7z methy lenedioxyphenyl
W AJ LGB ENTV D T ERBISHNTY
b, DS piperine {22\ Tid Harvill ef alV
MV b oI FIE L THMEL, TihuiEr Y
U TN IR L,  E /2 Peet-Grady
Eereiwitz At )L v MY XD LREW
WL WS L s, SOCHIlO B 21840 L L T
Spring ef al®iZ X - THL <5k S u7-piperettine
2oV Td Gersdorff et al® 4 =T
VEY U BXTRT LAY LT 5 465 % turn
table JETHIEL, Fhaer bY LTl TidiEw
TSR 2%, 7L R Y izl Tieo
SEINED RO TRV C & 2 180, R4 zoxx
LT/ v XU U b ICHBER R S v e
WBRTV D, YIROFUIRII T % chavicine 7.3
W %2 Tdh% oleoresin DL 2o 4 Ko+ ik
JIEIRC oW A {, ¥ 5 Harvill ef al?
D5 piperine 214 =N ITHL LV MY L RO
IR T 5LV IR B E Bbhvh o
T, FHBRLR IS OB S ICL, S HIEUR
NEBRFIE LTI LY 2o 4 R/ E U TRIENS
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TECHLPEDERIT D0, 4zl b
27 #1 4 A rfitak 41+ L piperine, chavi-
cine 35 XU oleoresin MFj D if i b it h b0
U b U BITTL R T L3N, &5
&S & @ piperonyl butoxide 7g 8 UNC sa-
froxan o X 57 JEJIHT & o DR iV T T o
QRZ DT AT 5,

%= B

LRkt ds LUKk

1 ERASEAD: Priig= 213 €v b Y -1 7.38%,
€ Y -l 7.74%, ¥V b Y 216 12% O,
7L R A A 090 %5, piperonyl buto-
xide (LLF pip. but. & [i§3c), safroxan }3jl:iz 85%
54, piperine }i mp 127.5~128.5° THUII9%LLE
DL ?, chavicine | 38.4 %, oleoresin [XHLH]
i B4l L 7= piperine+chavicine 53.49 (cha-
vicine O{¢hitid piperine ®M) OT BT, WF
NPT ER LAt o Wi ch D, s cha-
vicine 33 XX oleoresin % Fl -3 % S5 EHE 1O
MUK TRIRL 72

2. YRR . 4 =/ Musca domestica vicina
Macq. OIRHIZE 6 #OHEIRL 72 & AROEHARO
4272 T, PEA~SHDLDTHS, 7HAZSH
Culex pipiens pallens Coqui. O M1IH®» oid
XU o & [RkD LT, FRULL 72 BUBY 2ok i vChfL
U, AMGEME L CMELBOLTHS,



