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7= vRBEA VN7 » Y v (Warfarin) (3 1944 £k H Link i+ X 9 RBRE I TH
kgl &HEE P, B RS EDOHN Fumarin, Endrocide 7r EE & 7ok L\ BRI RF A6
RIhTER, i, Thi2{BlolBEXET2RBMACSIA A v Ty T 44V
(Pivalyle indandion) 11 1952 gk E o Kilgore Chem. # THZE X h, + D% Diphacin, P.M.P
LR ED bR, TOEE, SHEBVLTR AL OHENFIKERZSWT, EL
REESERLL, SATIRIRELT, BEAREHE LTERELBHCE L1, Kk
BT, R4 7 7 ) YHARDOWTIRERY, EH>, B F X555 OWxE
B X WY ERAMPHELREDLR, TORMRBINCEBMZ A =14 (Bayer) D=V Fy 7 A
(Endox) &3titlA < EHEAR TR TR, LB EA Y AFRDOWTRHFERBCZL
, ABERCHTHCHBMERS B RACB TS, Thid o TEHIESE, MZEY
=Y v 7#: (Schering AG) hSARFIDOH v /A ZREI O BECEEEERHERLDS
OCRBRERRE LT, BREETAIENRCEMABRYER L, EELRELBLOTIE
CRET S,

(o}
g = ¥ A 7 CTS
HREFFEHEZ v =y v 7 TclEIh LY CO—C —CHj
239 1 (Pivalyl) L §53% , {b% 41X Sodium salt of / Cl-,i
O Na 3

2-pivaloylindane-1, 3-dione, % F&i%, C1sH1s0:Na, BE—1 Sodium salt of 2-pivaloylindane-
SFE252. 2, BERIIN-1DEHTH2, 1, 3-dione
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F@H B ES Pivalyl 24 91% &8T5, BETORRAY OLBHER T, BBk
FORKEZBI TS, @AR105°CLLE, KTz A LBEMTS, BMELTHS 584,
BESCERDORERZTH T HORMERD B,

FRIFGP BT OEGKBMBERT AL &, EMOEXEEL, OBEOBRBECERE LR
EHx$>, TerAxr vy (Prothrombin) DERYEEL, FOl-BbicmEk OBREERY &
¥, AHiM (Hemorrhage) % LAJK AT THC W5 BOBRRFAO—BEThHs, &
¥, AHEBVWTEHAEORTWAE L7 » ) VEIE ZOABERALEHM LTV,

H B R &

A EREHEERB
L. EXUNADHFRTHICHTIERENREHER

EANYAFIOFCE L TE, €Y VREER, BBBRLIS ETARH LT, EoRE
DENED > TCdBhk, ETAbKThEbiy, Lo TABERFLORYAVTHRER
DHERBR T ER LI,

1. & B A &

AFTEE 1kg DI O FBEEORECSWT, 1H1IEGV vF2RVERKRE DR EL
7o BABIABREIFHLHI0ET oL L, ERYHEZITIET AERCAL, BEAY
PEZTHE L, FOREHEEF72X3, 2=x X3 onCit 14 H, iz 10 BRE &
LTHBERLOCEFEORREZEE L,

2 &£ B

A CEAOBUIROBEIC L > THETSZZ LN LELER ST LbREDT, ZORK
CITABESAME F 7% X 1 (Rattus norvegicus), 7 <* X 3 (Rattus rattus), ~2 H %X
3 (Mus molossinus), =V v F 3% R 3 (Clethrionomys rufocanus bedfordz;ae), IAFRKXQ
(Clethrionomys rutilus mikado), = V7 h 3% X3 (Apodemus speciosus ainu), & 2 % X 3
(Apodemus argenteus) & B\ te, ELRBEETHODH/OENVF 7 A X1 L=V vYFx X3
CREEEBWTRAR L,

3. X B &

EA)AROEFER 7TEICH T EMRABRYER LB IHRBNX 5,

1) RF7RXILCHTIHEER

AR 140~005mg/kg D IS BFE L L, HREOEREBOHRARY 1/ 3~15HL
L, CoLHOHABRKN LT, 1B 1E#EKENENHELYPERCESETT EREI4H
M) &), HABGOERTBELL, TOBRIE-LRRTBEITHS,

F LR TN EEOEIRECHR LS VTR HEY RIS, REED 140 mg/
kg XT3 £f233BM TR Lz, UF 120 mg/kg XF¥#4H, 100 mg/kg X 3.1 H, 80 mg/kg
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F-1 AV AOERRERIBZF XX 0EREER

P e sna 1‘(Skli'f‘i) Rt BB LR -
' wie) 1|2 3| 4|5 |6|7]8|o |0 i e TerE
5| (g) Eg%sl%) 14 ()

L 3] (sogey| M| 0| 0 3 33 100| 30
2| 4| (soomo| 20| 0| 0 2| 0|1 1 41 100 | (A0
3|10| ngogrg| 100 2] 8 1) 2] 1} 0l 1 w00 00| 3o
410} (200 80| 1|0l 3] 4| 1] 0|1 10/10 100 | 22,
5|10 8§2~o'3528) 60| 0| 2! 0| 2| 4| 1| 1 10/10 100 | 24~.5 -
610 ooty | | 0| 0| 0 4| 5] 1 10/10 100 | (570
T (11%(11'2%2) 20,0/ 0/ 1|6 2/0 0|1 10/10 100 | o 8
810 ooy | 10| 0fofof 3|52 1010 100 | (0
910 2| 5| 0foiol1l2 82 1)1 00 100 | (53
0 10| 2% | 25 0 00|32 0f1]3 oo 90| (39,
110| 5Pke| 10| 0| 0| o of 10| 1] 0 0 2 g0 0| B9
1210 &®8 .| 05| 0l 0| 0ol o] 0| of1]0]o0 1| y0 10| 125,
B0 93)303540) 025! 0| ol o] 0| 0l o] o] 0|01 110 10| 105
1415 | (gpdy 1010 0| o o of of 0| o 1] of of 1| y15 67| 375,

X38H, 60mg/kgX45H, 40mg/kgIX 47 H, 20mg/kg X 4.5 H, 10mg/kg X 50 H,
5mg/kg X 6.3 HTW\WIh$# 100% ORTERLRLTW58, ThLLTF O 25 mg/kg KT,
ECHE, ECRRIEx59H, 90% &L7zh, 1.0mg/kg X 8 H, 40%, 0.5mg/kg X 10.5 H,
10%, 0.25mg/kg X 10.5 H, 10%, 0.1 mg/kg[X 105 H, 6.7%, 0.05mg/kg[X 0 H, 0% D
MET, BEXET oL, ETABNELSLY, BTXABLT, DWi2 0.06 mgkg X T
REFIRABRE TR E CTHERF LT,

< LT 50% H3EE (LD 50) DfEiL, 7272\~ 0.05 mg/kg & 5mg/kg & OFEchHs =
ERHEEIRD,

COX5FFRBEFEFTHY, TOEAEBEILRLRLIT, —ErSBOERHAY
GFABBENRRL, BLABREREHEFTRELOTCHS, LROERKFE,LD, F7 %X
TN LT3R Sme/kg B FH 63 U~7) HEFERATAZ LAEL LB bbh3,

@) ITRXICHTIHEER

7 =2 X I3HENUTHALL, BRABOBEE ot L LERRTH S0 BER
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By Rk L, XFOERY 40, 20, 10, 5, 2.5, 1, 0.5, 0.25 mg/kg ® 8 KKK 4y L, &5 2~4
BeEfEo RS ABREER L, TORKRE2RRT I, 40, 20 mg/kg XK T3 ¥
7 B CAMFEE Lz, ¥7-10mg/kg K $F#6 H, 5mg/keg F#58 A, 2.5mg/ke XF#
53AT, WIhbHLMEE LTS, Lirl, 1megkg KFH83 H, 75%, 0.5mg/kgX
FH 73 H, 50% LBHRABA L, 0.25mgkeg TIXARMB P EALGERF L,

B2 CAYADEORECIBZ XX OREE

3 PRE R
B % (1) £ = R % GARTK | gy
i L A
£ n~ CHH
2| % mg/kg) 1 | 2|3 |4 (5|6|7]|8 9 10 1 HREEHK
(g) (B.W.) s
1| 2| qosomibs)| 4| 0| 0|0l 0foi1]0]1 22 100 | (7%
21 2| (0 (1)5}1966_7) 200 0/0[0[0lo0 1/ 01 22 100 | 7%
3,2 (83.%03'1433_5) 0/0[{ 0/ 0[O0 1] 0 1 22 100 | 5 3.07)
143.4 o5
4] 4| q1a7~1650)| B3| 0| 0[0j 0 2] 1)1 s 100 658,
5| 41qss Pi60 o) 28| 0|00 11201 44 100 | 2.37)
61 4 (102213?3?45 0) 1 oj0f 0| 0[O0 1}0 2| 00| 1) 34 7 4 E-%)
1307 -5
7| 4| 1218~1470)| O8] 0| O] O O 1] O 1| 5 0| 0f 2| 2/4 50 ;5 7,
1453 B
8| 4| 113001665 | 02| 0] 01 0] 0| 0] 01 0 o] 0] 0 0/d 0

B NYHRXICHTIHHRER

i E AR HREEI DO TEES 8, 4,2,1,05 025mgkg D6 K & LA 2
Tord L TROBEEABEERLE, TORBERXERICRTIOR, 8mg/kes KIFETH
¥F#H 350, 4mgkg KidF#H 55 T, WTIhd&MART Uiz, LT 2 mg/kg X TiiFH

#3 CAYAOROBRECIB Y AR IOREE

3 % ¥ B | 10HMCRY
wwgs | B\ FHER ) Tgip | ares vawcRy | M ERE

(g) (mg/kg) (B.W.) (%) (mg/kg) (B.W.)
12.6 35

! 2 (92~16.0) 8 100 (3~4) 2912
110 55

2 2 (105~11.5) 4 100 (5o) 2184

3 2 (14.013'(1)5.9) 2 50 5.0 091
12.2

4 2 (10.4~138) 1 0 — —
10.4 ,

5 2 (9.0~117) 05 0 — —
110

6 2 (9.8~122) 0.25 0 — —




470 EEEAE RS HEBRTESE $5% £28

5 HREIT50% AL LTV 5, Z0ff 1, 0.5, 0.25 mg/kg KX Tix\~$7h b RABRHIR h& 621
EFELTWS,

4 TUPFRXILCHTLIEHSR

=Y FER T, FHA~I0FETORWT, EBEOBRMES 140~0.05 mg/kg © 15K
b, EMERLERERES L, ZOREETTE, RALRTML, 140mgkg X T
BEFNEATETL, St dhEOERYE L, 120mg/keg KT, ¥#17H, 100 mg/kg
K¥E#H278, 80mgkg X FE#H23 H, 60mgkg X FE#35H, 40mgkg X FE#H36H,
20 mg/kg KP4 B, 10mgkg XF#H4 A, 5mgkg KF#H 45 BT, WTFhdELHAIE
Tl OWT25mg/kg XEH 53 H, 40%, 1.0mg/kg ¥ 85 H, 20%, 05mg/kg X}
V' 0.25 mg/kg XF# 10 B, 10% C, ThEhET AR, BUEIEL LT3, 0.05mg/ke
Rz £BREH L, U EOEREREH,D 50% FHFEE (LD 50) 13 0.05 25 5 mg/kg DHFHIC
BB ENRbd B,

F 4 AN AOEORFCIB=VYFEXRXIOBERE

nmws | B THHER Baie | swes | yewenn | MERE
(g) (mg/kg) (B.W.) (%) (mg/kg) (B.W.)

1 4 (22.73531'0) (11;70. " 100 1.0 1275
2 6 (24.0395?15.2) (1102892) 100 (1~1'73) 8246
8 6 (295414 (oL 100 0y 3640
4 8 (27.533525.1) ( 78,'28) 100 (1~2’34) 212
5 6 (24.035'25.2) ( 516 100 (33'%) 2730
6 7 (24.0311538.2) ( ?f&) 100 (3~3'€1) 1456
7 9 (24.031'29.5) ( 12892) 100 (3:L 05) 910
8 5 (555385 (91) 100 5%) 4.5
9 10 (23.322'22.1) ( 4.25) 100 (3;1'56) 213
10 10 (20.3.2%2.7) (2.22?5) 40 (3~5'37) 1593
u 10 (19.92'%36.8) (0.155(1) ) 20 (7~8'153) 1183
12 10 (22.42500) (0i35) 10 (Tt 501
13 10 (26.5;3232.1) (0%335) 10 (210) 228

14 10 (24.023§8.2) (0%225) 10 (71~0'101)

15 10 (23.1296.9) (00455 0 -
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B ZHERIZILCHTIEHERR v

HAROBER DD <, BBRIETHERETH D0 K5 OMEARE R LB, 1H2H
FTO6HEM, AMS 4,2, 1,05 025mgkg D6 K bRENFERTH1ET B,
8 mg/kg Xi3F#755 H, 4mgkgXF# 45 H, 2mgkg KFE#H5 HCTHREEOLMMNE
Tlf, ¥R 1~025mg/kg O 3FTIL, FHETERS5~6 B TThFh50% OFETRY
LT,

F5 AV ALOBARELIZIIFXLI0BERE

s B X B | 0BMeRY -
mess | BRI THEE | GaE | arex wpumeRy | TERE
(g) (mg/kg) (B.W.) (%) (mg/kg)(B.W.)
19.4 55
1 2 (132~255) 8 100 (5p) 4368
244 45
2 2 (22.2~26.5) 4 100 (4% 1820
212 50
3 2 (19.7~22.7) 2 100 o) 1092
25.6
4 2 (24.2~26.9) 1 50 6.0 5.46
238 50
® 2 (103~31.2) 0.5 100 (4~6) 2.78
6 3 2.2 0.25 50 5.0 1.37
(249~25.4) : : .

6) 7HRXICHTIHHER

1B 2ETOSHMIEA L, ThZhdK S, 4, 2, 1, 0.5 mg/kg @K S Lic, TOHKERE
F-6RRT IS, 8mg/kg X 4 B TIXEFANIEL Lich, 4mg/kg X Tix¥¥H 3 H, 2mg/kg
K¥#H4H, lmgkg XFH6H LMD, 3XIK50% OFELREYR L, K\ T 05mgkg
KT, REBHRED, 20AREF L,

F26 CAYVALOROBRER LIBT3 X OREE

5 # ¥ B | 108McRT =
wass % BRI FHER ) Gaim  rges | regeex | TEER
(g) (mg/kg) (B.W.) (%) (mg/kg) (B.W.)
459 40
! 2 (442~476) 8 100 (35) 36.40
322
2 2 (27.5~368) o4 50 30
33.4
3 2 (27.3~39.5) 2 50 40
367 45
4 2 (20.0~44.4) 1 100 (4~5) 455
39.9
5 2 (29.0~50.7) 05 0 -

7 EXRXICHITIRERE
1H3~6HTO6 D, ThEhiEAKS 4, 2, 1, 05 025 mg/kg DAFIERE Y H#
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BEOHEE Lick A, 8mg/kgX 3.7 H, 4mg/kg X3 B¢, #iL@MREE L,

EHERLRLBRBRAELEE H3BB #2585

DER

2mg/kg X 5.3 H, 50%, 1mg/kg X 3 H, 05mg/kg[X 4 HC, $ic 25% DEERTH - 12,
0.25 mg/kg X TIIABRBH A LA TR RS hish » o (F-T),

F—T YAYADe AXRICHTIRTEE
meEs K R THEER i |ance | wemcan | ® %

(g) (mg/kg) (B.W.) (%) (mg/kg) (B.W.)

1 3 (1282159) 8 100 () 29.12

2 3 (14.01~5:§6.9) 4 100 () 18.20

3 6 (11.913{5.3) 2 %0 53

4 4 (12.913'24.8) 1 % 30

5 4 (135150 05 25 40

6 6 (11.9%?7.3) 025 0 —~

® BOoBWEICLZ3HEOLE

FURF TS, RoBBCX hBROMETSZ LA LI LERZT OIS, MEAEE
BED THOBKKN L, AFOBLELREB LICHE,NDS, EROKED, #HRARLLATTE
LB b B RD OEKE (mg/ke) R LTHELTASZ L, Z-80EY THS,

#-8 HBoEENSHRKEER
(100% B L ER 1 HORVEE L tOR - FHAER)
B R OB M E BRRTHGE | LASORIEER | THRETH K
(g) (mg/kg) (B.W.) (8)
¥ 7 & X 169.2 455 6.3 (4~9)
7 = x X 1491 2.28 5.3 (4~T7)
~ Y H F A3 11.0 3.64 55 (5~6)
=V v F xR 3 28.8 455 45 (3~6)
T HF % X 3 212 1.82 5.0 (4~6)
7 A & = 459 7.28 40 (3~5)
e A x X 158 3.64 3.0 (2~5)

ZORCTFTHL, FEIHTrEAGBOBIPIECHT S &
THAFRISKTFRARISZYVYFRRAIDSAVARZISEAFTRAIDIZEAZL I DS
HFFR
EfRoTwd, HRARDIB V72X L2y v+ 32X 1%KL, WFhbBRABEEID
DT, BRIERIBERESHH, The X THEBTRISSH, BREORIOMELY
RaebhdEsd o,
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HRABROBEOBAI S, PHOMBLE L o

THITBhBDT, MR 7<32 X IgonT, I — —

170
EREARTECCES EC, EHOKEDE 1w§§i_4:74/
(LA BT Dn -2 T B,

150
COMERLhBML, HEABRIIIEAE o —— T~

e =
4 S 3 N N 1m0 2 :
Ak, K H ORIy, TohEIISD mm\.‘.

OEBIHH, KFCHPL, DWESH R~

53

p-3upeid-2

H 13, 6 HH 6%, 7HEG6ME 8 HE 15, 7 T ,
9AH2H, 10HE IMEMATEC Lic, B wofymti
] T T T — -
EORKE 025 mg/ke) XTO 2B X 11 HEL  # .0 P et s
[} 1 2 3 3 [} 6 7 8 9 10 1"
FEFLE, 2<% X ZRHRIGHAEGO A
T, BEIZTEHLIHEBI6g M TAMR, 2H B2 vy Aabiersr~4x:

o) PiR1g
HBix17g 3HBIX21g 4HHEIX19g WE&P&%

EBLVOEBIDH BN, RELHEIELEVETTAICE T, Zhick LYBER (169.2g)
DHEIRYRIGOIDHIHA 758 2 HE 51g LBMT 5, TO%KIL06, 058 LEEHID
IR KIERET Lic, EBERABOPEEROGE L, RBHBATICE-, 91% KB Ui, &
BREET5RBREOBEN 88% B LD 5 L 28, %8, HEREOGE
2, ZOEFL Y HEVE, FARBAO S BLETOEEILELEFEIVEVLONELEL
o, ThORERT S EHWBEUIERERL, SEOMKITH, MY LT, BHEREOH
BEFHE, FEEROIORBIDLEDI DL, ORI TR TLDTHS 5,

I 2ACHFTZENYALBEOHHER '

HREHETEEWT, FBREALEAILTHD, H01UDERERC TERERRD
VCBHRERR, ARBAEHOYHARE TRV, TOEAMLERE L,

1. BEBSEEERAS®

BEOEFNL, NEWR 6%), tvewa v (28%), kB 9%), B (13%), W 9%),
BRECHEDORMEKZRA L Th ) &b, MREKNECC, RREHELAR L, B,
#EH 1kg X h #2800 FE{E @B,

2. #tEROHES

HRBIFLEOEFRER (F72 X3, 7=xX3, ~VH%xX31) BIOFR (=v+vs
FX3) THhY, FRENBEERBRZERCTHE LRBY B, HrRLE, 48, 4
B, ABMNREBLEIX AT, —BRTHENTE DT,

3. B A E

HERT1IH 10~15FHE AV, 1EOGHEMAFTRC IHToRAL, 1A 1EAFECE
HBEAVRAEOESH, EHELNLYOANBIVCAEZRAEC LD, BHCERI R, £L
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TRBHESE, SHHABHOREYERL, ZOHOERELYRD, XLTH L EHY
FE2THREL, HERTHETHRIT . 2 LTHBERLBET5 L, BAREEbR
HBRL, FoERTERKLL.

4. B R B

ABRIOEDAHBRFTCER LI, Tibb, () BHOBRECETHRER, (2 A—

BECRI»EFAOREERR, Q) #BHIORHIRAR, @) KA L ENFOHH KRR
Th5b,
5. H BB &

1) EFREOHRBICIIBHEOBNIER 01%, 005% SHEHOBHRR)

FRBEHENTUL, €YV AH01% L 005% 0 2BOREHRABEL A, #HA V7%
AIR1IBIETS, 2By, HABHLERCERTSL5, S0 1EH6To%
1EBCEE L, TORMCERHE, BHE, Kil2BA Lk, (FLTHAHRARNTERET
53T, BRHEREBENRABREYER L,) TOoRRIEL BT AL, Z-IDEITHS,

B9 BEOEESHEX01ID & 005% kit 5Pk
BERF TR K3 1B 0B EBEE

BREEYY | BARTH
eI O LI EE s (&)
149.4 2.43 15.43 129
1 15 (91~235) 01 6 | (240~252) | (9.7~240) | (80~189)
161.1 253 12.94 95
2 15 (91~218) 0.05 6 | (248%255) | (76~255) | (5.4~165)
auEs | FRETH |LOORRETY 5% £
(%) (g) BB IR (%) EE (g) BEaw (g)
L 847 2.2 6.9 100 17.2 426
(66.2~100) (1L8~2.52) (5~10) (4.7~405) (30~50)
9 759 24 6.1 100 119 243
(55.3~100) (19~2.6) (4~10) (43~27.0) (10~50)

F-90om<, 017 AKX ORBREBIPHRE 5 & 154, RERE 129g, REHRXR
84.7% Th 1223, 0057 K TR 5& 129, |WEE 958, BRE759% L7toT
Wb, MEORBEHET S L, MiHEIHRECHS, BRE34g VB TRIINE k-
TV, FRBEARIEXEEFLVY, RORCTAICEATITCOARY RS L, 01 X
Tk FH69 A 5~11 H), 005% K TiX61 A U~11A) &7cbh, FOXEXEL T 08 H) T
BHN, BEOHD, RBELVILPEMINL TS,

BTok, CORBRBRNORBZE, CAUABBENL, PLEHVWERELHML T
BIREOHEZEMIVIDRIEETh VW EvHoTz, FRBRTRRBROSBOBE LT HO
HREGT T, BHOBERENELTHAICERERLT, €YY L ERESEEEY,
PBCHE L BRRBRET - b DTHB,
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EHEREOE TR WRECEATAEAEZRLTW5,
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V. # &

EREEA X 2 BBRRBREBIET 5 &, BRHER, i 100%, BFEME GF1E) 97%,
[ (3 20E)96%, BRE87%, FEMETH 5% LFHI% 2B,
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MgEmMEORBF Y L4 v &5 4 4 v (Pivalyle indandione) (B Sodium salt
of 2-pivaloylindane-1, 3-dione) DI R %, LB EEOEFHEER, BERO 7 <=5 X3, ~v 3
AR, IHAFRXI, 7HH3X3, e 2FRIRECHOVTULLN ., AALESMEORERA
T, B2EH, BETOERTAZ &), BRORTHARR HREALKERSCRE
Mgz L, oo bolif, mE, mR, mExEdRohEELTS
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RoBENFELEE
(100% B HER 1 BORVBEL LOTFHETHER)

(g) (mg/kg) (B.W.)
A S SR 169.2 455 6.3 (4~9)
7 = x X 3 149.1 2.88 5.3 (4~7)
NV K xR 3 11.0 3.64 5.5 (5~6)
= V¥ F xR 3 28.8 455 45 (3~6)
I h F & A g 212 1.82 5.0 (4~6)
7 A F X 459 7.28 40 (3~5)
e £ x A 3 15.8 3.64 3.0 (2~5)

BEroER DD, BHEOMDERBRET -, BHEOERE LT, NEH, tv=Er
= o8, kB, KR, BEZAV, lkgiooX# 2800 ok X IONREFHC, BEEHEXR
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U HEARL hAEARALRI, LHLT, 181\ 10~20g, 10 HE TEL KRS
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BRTRV, =V ¥ FXX X1 H4g T10 HET100% HFEHREHB .

BH EBRF E TRMBOBIEMA IV, ChIXBRTHLEZORLRLTIRIZLEELD
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FUNEAHE T, ROBASEE, BIUAHERLLILY, BHOBIMRIIIERS
2, HARATSCERATESHARBR VT, —BPNCHXTRERHBEK 2~4 H CERE
BEY—7REL, B, REFCBA LT, BERERERREZTRTLOLHEELREZ LD
b, BREOREHHET L, 10 HEBREOERR T b ORBRHRENEDLI S, LiLAt
BRI HVOBRARKC X »C, EREOERESD S VZHABBOERNALIRD Z &0, fiils
RIDBADEZVGHTIE, X1 EOBREEEYETS L2 5,
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3) KusaNo, T.: Studies on the Improved Effectiveness of Anticoagulative Rodenticides on
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(1954).
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Summary

The tests on the anticoagulative rodenticide, Pivalyl (Sodium salt of 2-pivaloylindane-
1, 3-dione) were carried out on the lethal doses for Brown rats (Rattus norvegicus),
Black rats (Ratts rattus), House mice (Mus molossinus), Red backed voles (Clethrionomys
rufocanus bedfordiae), Small red backed voles (Clethrionomys rutilus mikado), Japanese
field mice (Apodemus speciosus ainu), and the Long tailed mice (Apodemus argentius),
which were caught in Hokkaido.

The rodenticide may give rise to death only by successive taking of small sublethal
doses every day for more than three days at least. In general every mouse takes
several days until death results.

Haemorrhage takes place infiltratively in the tissues of the subcutaneous, muscular,
organs such as the lungs, liver, margen, abdominal and thoracic cavities. Infiltrative
bleedings were found in the nostrils, mouth cavity, tears and urine.

There is a tendency that the larger the amount taken in a day is, the shorter the
time until the death day is. The minimum lethal doses needed in a day and the death
days on an average are shown in the following table, compared with several kinds of

rodents.
Comparison between minimum lethal doses for Pivalyl
on several kinds of rodents.
Rodents tested I\gjnimqm leéhal Death days on
Species Body weight oses 1n a day an average
on an average (g) mg/kg (B.W.)

" Brown rat 169.2 455 6.3 (4~9)
Black rat 149.1 2.88 5.3 (4~7)
House mouse 11.0 364 55 (5~6)
Red backed vole 28.8 455 45 (3~6)
Small red backed vole 21.2 1.82 50 (4~6)
Japanese field mouse 459 7.28 4.0 (3~5)
Long tailed mouse 15.8 3.64 3.0 (2~5)
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The test of the poison baits were carried out in practice in the fields. As the
basic materials of the baits, wheat flour, corn meal, rice fine powder, lard and sugar
were used. The shape of the baits is globular and their diameter is about 5mm.
About 2800 poison baits were made from 1kg of the mixture of these basic materials.
The rates of poison contained in the baits were 0.1% and 0.05%. There was not
a difference in significance between the results of both poison baits in the death day.
The shortening of the period until death day by a high percentage of poison content
was not found.

In the case of 0.025%, which is the standard percentage of poison content set in
the regulation, in the same basic materials, a tendency was found that the less the
amount of poison baits a day were supplied, the total amount of poison taken would
decrease and the death day would be delayed. Then, if the amount of 10 to 20 grams
per head a day is supplied for ten days consecutively, a complete control would be
obtained.

For the purpose of preventing the carrying of poison baits away to their nests
for stock, the size of the poison bait was devised not to hold them easily. That is,
fine particle baits were made with wheat flour, rice fine powder, and corn meal, con-
taining a poison concentration of 0.025%, which was put through a 20 mesh screen
and adding lard or peanut butter. The particle baits of 10 grams a day per head were
supplied and the results obtained were that the death days were 6.3 to 6.5 for brown
rats and 6.9 for black rats. House mice took 2.3g of the poison bait a day on an
average, and died in 8 death days, which was a longer period than those of the above
two species. Red backed voles took 4 grams a day for 10 days consecutively, and
a complete control was obtained.

As for the comparison of the globular baits and fine particle ones in the amount
taken, the former ones are better than the latter ones. This seems to be for the
reason that the size of the globular ones is easy for them to hold while eating.

The practical controls were carried out in waste land, tanneries, farm barns, and
chicken farms. According to the conditions of the environment in the control areas,
the frequency of the appearance of mice and the amount of poison baits taken differ.
However, when a surplus amount to be eaten for mice was supplied, in general, in 2 to
4 days after the start of the control, the amount taken reached a peak, and afterwards,
it decreased gradually. As the amount taken was controlled by the number of mice
alive, from judgement of the process of the amount taken as shown in Figure 3,
a good result could be obtained by control in a period of as little as 10 days.

There was a tendency that the amount taken recovered a little later in the process
of decreasing. It seemed to be because of the addition of the amount which invaders
from outside of the control area ate. The fact suggests that in areas where invasion
takes place frequently, the control days needed seem to be longer.
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