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Fig. 1 Chemical structures of pipemidic
acid and piromidic acid
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1) =v =&

AAZ v7EED JCL-ICR % =v A% 4 BHTH
AL, {BFE 24+£2°C, BES5E5 % DLERETALE 1
r—IRIRAELT, fk CE-2 (AAR7 v78) RXIU
KEHECESETHE L, 786, AEIHE 29~33g,
i 23~28 g IGELTovD, MfEZR T 1HFR 81LE
LTEA LT,

2 v+t

A2 v7@ED JCL-SD %7 » b & 4 BRI THEA
L, 17 =21 AL Ty ALRL X 5ICH]
BL, 68, AEHNEE 190~220 g, Hf 140~160g =

ZLTHL, MfiThZFh 1 X 8ImE LTHALK,

(3 1=

BAREID 12~36 » JIih, HEIHE 14~16 kg, #E
10~15kg @ Beagle K&\, KTRE LAV =V
KVEEEGREL A % FERIADE DS 400 g/day & JiEARHFL
20 g/day bV K& G2 THEGICEE L, Hidizh
IR IHE 3THE LT LI,

(4)

W7 T7EDHE 3~5F, {AE 2.6~4.5kg D
Hh =2 4%/ Macaca irus ZH\>, {RE 24+2°C 0
BRET, + V=V ARy L AERGERNABE
AKEHHCESETIFEULERET LRV, 1
HOBMBUIHRE T h T 2B & Lic,

(5) v bPAAF

MBEREDIER s JCL-SD %35 v b bELRICH L
FEBITC, DR XL 20 BEE» D AL,
1 BT A FAEFRIL 108 & L, A ELE,
B LA 3 EDO SRR 218D, TEBMRHHE
16, ME1BhCies X 5 1R Fidic, 1 AR LT
PR LA Th T h 6 ILbl B & Lic,

2. BEHELOOWBERE

#ifk Pipemidic acid trihydrate {3 KIZEEHE D7D,
BORERIZIZ0.5% 54 v P ABKICRB S,
ROEERICIE 74 Y — & BIRC Bifb%d BRIl
#®, HERITHEO RR £ TRBEO 740 Y & EEETHR
L, B#% pH 11.5~12.0 & L= 0% H L1,

<Y AR LIV T v MCEWTLBIRA, KT G5
RO D 3EEREM, 1R, YAKIVT v PHEFIC
BOTIREO LSRR L, HERRII<TAT
(LEE 10g Hi-bh BIRA 0.1ml (FiEEE 0.3ml/
min.), ¥ FH LD 0.2ml, 5 v +TiL {AE 100 g
Htc b IR 0.5 ml (EHEMEE 0.5ml/min.), £ TF 1
ml, &0 2ml, 1 X IO AL TITHAEE 1kg Hich
10ml, v FHAEFTIIHE 1g H7ch 0.02ml &ig
BIOCBRERTE LI, ok, 5EIXTXT Pipe-
midic acid D#EAYHRER TR LI

Befkbe 1%, —RgEREBIET A L &g, JECET
FOHEEE, EFELT BRICEBL, RBRHCREOD



VOL. 23 NO. 9

CHEMOTHERAPY

2735

< TR LR ERAA MR FR Lice LDs fEIX 7 BRI
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1. LDy

<UR, Ty b, 4%, FARIVT v FEFEFICE
5 BFEBROEE B X O KITE %Y Table 1, 2, 3, 4
1z L, LDy {iix Table 5 2 & &,

LDy, fEiX, ~v A TIXEIRAEL S ; 1 610 mg/kg,
Wt 649 mg/kg, JrTF#rE-; # 1,274 mg/kg, 1,516
mg/kg, HO#L ; HEHEE Hi2 5,000 mg/kg LI E, 7
v FCILEIRPIE S s # 575 mg/kg, #ft 584 mg/kg,
JKF#E ; # 1,635 mg/kg, e 1,799 mg/kg, $EN#H
5.5 e L L 5,000 mg/kg LlE, 4 XIBIOHAT
EOERE E BITTETANR e 2,000 mg/kg Lk, v b
FHEFCIIHE 1,597 mg/kg, #f 2,156 mg/kg THo
2o ek, F v FFALFME 2,000 mg/kg FEDOFETR
(100%) TR EE XL BbRICDTHEICAWI I 1o,

2. PEER

(1) =w =

BRI S (HE 400~691 mg/kg, M 550~733 mg/

kg) TIX, BOEAWIBGEER, OREERELREIL,
R R R TR 2 DRSS L, BOtR ERasth
TGRS EEN DEAER R & b, BREBOIH],
R DR & Xt Lizhs, 30437cu s L 1 BsfEBIcitIE
HEHEL, DBCERIRD bRl o,

FT#L (# 1,000~1,600 mg/kg, i 1,200~2, 074
mg/kg) TiX, HHEFEE D 30 570\ L 1 ERIHRICH
#%, AFREZHOME, BB TE, PRIEELL, —
AL ILE, SR B ORIBIC B RIGHEDE T 23 4%
bh, BOEANIELGH 4~24 BRTCRD bhic, £/F0]
D HEREBHOIENT I X% 3 BRkE e, FOMOE
RiE 24 BERLARIC IR LT,

Oy (ML $ic 5,000 mg/kg) TiE, Rk
WAL h o1,

2 Fv+h

HIRAEE S (Mt 500~666 mg/kg, i 480~829 mg/
kg) Ti%, FECATBESEHCREILEOR, SITER,
TEERR, RS RRE T 2 FURRIEE L, AR
BT SERCEILECR, g BREBHOME
FIOGHRTHERABR, ROTEREOBA & 7ok
=AYV« A b= BIRRERLICH, ThDOERITE
LRI U T 30 47au s U 3RSk L,

Table 1 Acute toxicity of pipemidic acid in mice

o e ;;s;— N ﬁ;. Of NO. Of deaths Mortality
Route SeX | (mg/kg) | animals | 0 1st 2nd 3rd 4th 5th 6th 7th day (%)
400 8 0 0 0 0 0 0 0 o 0
576 8 2 0 0 0 0 0 0 © 25
Male
634 8 5 0 0 0 0 0 0 0 62.5
691 8 8 0 0 0 0 0 0 0 100
1. V. — R
| 550 8 0 0 0 0 0 0 0 0 0
605 8 1 0 0 0 0 0 0 O 12.5
Female
666 8 5 0 0 0 0 0 0 0 62.5
733 8 8 0 0 0 0 0 0 © 100
1,000 8 0 0 0 0 0 0 0 O 0
1,200 8 1 0 0 0 0 0 0 O 12.5
Male
1, 300 8 5 0 0 0 06 0 0 0 62.5
1,600 8 8 0 0 0 0 0 0 0 100
s.c. 1,200 8 0 0 0 0 0 0 0 0 0
1,320 8 2 0 0 0 0 0 0 0 25
Female | 1,440 8 6 0 0 0 0 0 0 0 75
1,728 8 4 0 0 0 0 0 0 0 50
2,074 8 &8 0 0 0 0 0 0 o0 100
Male 5, 000 8 0 0 0 0 0 0 0 0 0
p.o
Female | 5,000 8 0 0 0 0 0 0 0 0 0
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Table 2 Acute toxicity of pipemidic acid in rats
Dose No. of No. of deaths Mortality
Route Sex | (mg/kg) | animals | 0 1st 2nd 3rd 4th S5th 6th 7th day %)
500 8 1 0 0 0 0 0 0 0 12.5
550 8 3 0 0 0 0 0 0 0 37.5
Male
605 8 5 0 0 0 0 0 0 0 62.5
666 8 7 0 0 0 0 0 0 0 87.5
1.V, 480 8 0 0 0 0 0 0 0 0 0
528 8 2 0 0 0 0 0 0 0 25
Female 576 8 4 0 0 0 0 0 0 0 50
691 8 7 0 0 0 0 0 0 0 i 87.5
829 8 8 0 0 0 0 0 0 0 1 100
1,000 8 0 0 0 0 0 0 0 0 i 0
1, 440 8 2 0 0 0 0 0 0 0 25
Male 1,728 8 5 0 0 0 0 0 0 0 62.5
2,074 8 7 0 0 0 0 0 0 0 87.5
2,488 8 8 0 0 0 0 0 0 0 100
s.c. —
1,000 8 0 0 0 0 0 0 0 0 0
1, 440 8 1 0 0 0 0 0 0 0 12.5
Female 1,728 8 3 0 0 0 0 0 0 0 37.5
2,074 8 6 0 0 0 0 0 0 0 75
2,488 8 8 0 0 0 0 0 0 0 | 100
Male 5, 000 8 0 0 0 0 0 0 0 0 | 0
p.o — —
Female 5, 000 8 0 0 0 0 0 0 0 0 0
Table 3 Acute toxicity of pipemidic acid in dogs and monkeys
. Dose | No. of No. of de;tl;s_ Mortalityﬂ
Animal | Route | Sex |(;p/lip) animals| 0 1st 2nd 3rd 4th 5th 6th 7thday| (%)
Male | 2,000 3 0 0 0 0 0 0 0 0 0
Dogs p.o
. Female | 2,000 3 0 0 0 0 0 0 0 0 0
) Male 2,000 2 0 0 0 0 0 0 0 0 0
Monkeys | p.o — — —_
Female | 2,000 2 0 0 0 0 0 0 0 0 0
KT#E (f 1,000~2, 488 mg/kg, #Hf 1,000~2, 488 (3 1=
mg/kg) TiX, HEFTIEE, RESWILLEOFELWE 2,000 mg/kg HREOHLE Lich, ML DT LR
FRIGZRL, KT 10~30 FHEOBTRTAE BET HIBED LIl o1,
R XL, FHERNZ TOEEIDICEHDOBITEHK (4) W .
B DB TEEDRBVER ETeo e, Eio, BED 2,000 mg/kg HEEAHFE LIS, T8 B
BIENVEONCERD biic, FEIEERIE G 2~24 B BDLRIIED 5T,
e bivtc, £FFITITEMMER, AR TR, Ak (G) 5 v FEHEF

SER7 AR 1 BRI LR Bbhicas,
BT L L,

Oy (Mg s e 5,000 mg/kg) TiX, B
b bhieh ot

3~4H

EOHE (e - 31 500~4, 000 mg/kg) %, FHIE
BITIXRARNCBI X 2B L 7D, FETR, FBRET
FELLTHEYEND 6 ABCET Lz, £FATIL
—BEDFETREL RDIET T, FOMDOEEIHL
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Table 4 Acute toxicity of pipemidic acid in neonatal rats
i——Dose l No. of No. of deaths Mortality
Route Sex | (mg/kg) } animals | 0 1st 2nd 3rd 4th 5th 6th 7th day total %
| ‘ o* 17 | 0 0 0 0 0 0 0 0 0 0
i ; 50 106 |0 0 0 O 0 0 1 0 1 10
! L,00 12 3 0 2 0 0 0 0 0 5 41.7
' Male | 2,000 | 12 5 1 1 0 0 0 0 0 7 58.3
2,500 7 4 0 0 1 0 0 0 O 5 71.4
© 3,000 6 ‘ 3 0 0 0 0 0 0 O 3 50
' 4,000 | 7 5 0 0 1 0 0 0 0 6 | 85.7
p.o ‘ e s — -
o*' 18 |1 0 0 0 0 0 0 0 1 5.6
50 ' 12 [0 0o 1 0 0 0 0 O 1 8.3
‘ L00 : 10 0 1 1 0 0 0 O O 2 20
 Female | 200 | 10 9 0 0 ‘1 0 0 0 0 10 100
: 2,500 7 1 0 0 0 0 1 0 O 2 28.6
3,000 8 4 0 0 0 1 0 0 0 5 62.5
400 | 7 6 1 0 0 0 0 0 0 7 100

* : none treated

Table 5 The LD;, values of pipemidic acid in mice, rats, dogs, monkeys and neonatal rats

Animal } Sex \I i.v. (mg/kg) ‘ s.c. (mg/kg) p.o. (mg/kg)
Mice | Male { 610 (570 ~ 634) 1 1,274 (1,213~1, 338) >5,000
| Female | 649 (621 ~ 676) | 1,516 (1,357~1,695) >5, 000
Rate | Male | 575(529 ~622) | 1,635 (1,433~1,802) >5,000
| Female = 584 (548 ~ 631) ¥ 1,799 (1,607~1,987) >5,000
D .~ Male | — j — >2,000
0ogs ‘ ! . ! .
Female | ‘ >2,000
Monkeys Male ; — 1 — >2, 000
. Female | — ‘ — >2, 000
Neonatal | Male — i — 1,597 (1,006~2, 537)
rats Female — | — 2,156 (1,382~3,362)

LiTCHFIELD-WILCOXON’s method.

Numbers in parenthesis represent 95% confidence limits.

T o 1o,

3. FI®RFTR

1) =w=A

BIRPIR G- TIRIE Ui D 5 - I - ZKEEAERD b
o, FOMOESRICRE Lo, THEFTOAE
FATIEBORED B\ ILD 5 FaDR G, HD 550
mg/kg FETIX8BIF 16 (LUTLHD X 5 12gd), 605
mg/kg BETIX 29 1CERD bl MBI RAIE D
AR, R RO, JEEEE LR oM,
B & DB TH - T,
ETEECRRCHCIEMRATOMMm, 7, B
D AR AFRS bhic, AFFITIXRPTET O R,

FE, B ORBEL, RENSEOCEDLHR, i,
FRIRPIEL G0 & AR D BT 313 % ZBMkAs, HED 1,200
mg/kg BT Y, WD 1,200 mg/kg IET Y, 1,728
mg/kg BT Y CHxbhiz,

FORETIREBIADRIS o T,

()

FIRPIR G- CRIET NI D 5 - I - KEMNZEDHH
7o, TOMOEBTRE LI oo EFEFITIE=Y
A L EFRCE DZELS, HED 500 mg/kg FET 3, 550
mg/kg BT 14, 605 mg/kg FFT 2%/, 666 mg/kg FET
L RED bR,

ETHETRAEHIC < v 2 & AR oS

Zv b
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Nabh, e, AFATIE FoEs, Ho 1,000
mg/kg BT Y%, 1,440 mg/kg FFT 16 TRD BRI,

EOBETIREIRD bR, o1,

3 v FEAAT

HFEGIIE R s AR ok BT Rbhbic
», BETERWALD -1, HIRMTIZEAERE
HRDT, T, EFOICLREL -1

REZSVICER

Pipemidic acid BT 5HBERBO—RELT, £
DEBBEEY~<Y A, Ty b, 4%, FAEIVF v b
BrafFE AV TR L,

BOfETx, AFIOBHIEEL, =Y A, Sy b &
LICH G ATRETL IR KR 5,000 mg/kg &b % THEEIL
IhbR hotc, 41X XU BT 2,000
mg/kg TRE I LhoTe, i, Ty PHEFTORRD
LD;, i35t 1,597 mg/kg, i 2,156 mg/kg TH- 1o,

=Y ABLIO5 v F TOEIRPIE LD LDy 1% 575~
649 mg/kg, B THREDENIL1,274~1,79 mg/kg T
M, EHEENZEALRD ORI, BIRPRES
DEFEGICIIEHEE R O RBE MR, iR IR, 4 bR,
D 5 o1t - KLY T LTHRE L, KTHS D%
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£, FERANE] & R I SRR A D h s, SRR
R E LT, DB ROAFFGIO—FI B RE
HOBEENED b, AELIEOHERRTIIELR
BT, Licaio THEEAMLES T—RAICKED
Ehr Pt I hiciRic L 2 L Bbhs,

lEnG, AFOZENEEROZHEREIEL, i
IO BSROSUFELEL, otk BRAENZ
EAERWEEZ bR,

Mebaedich, AEBCHDINIHEARRK,
FRP— MTEB—OHRICEHRLT T,

(AR R4A7 =8 A 510 B3 X 50423
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TOXICOLOGICAL STUDIES ON PIPEMIDIC ACID
I. ACUTE TOXICITY STUDIES IN MICE, RATS, DOGS AND MONKEYS

HIrROMI SENDA, SHOZO FUJIMOTO,
KuMio OHNISHI and HIROSHI TATSUMI

Research and Development Division, Dainippon Pharmaceutical Co., Ltd.

The acute toxicity of pipemidic acid (PPA) was examined in mice, rats, dogs, monkeys and neo-
natal rats with following results.

I S 7o . LDl e
m&inix"nalmw routt? _sei“(_“lgﬂfg)% arm_nyrlal route  sex (mg/kg)| animal route sex (mg/kg)
mouse i.v. male 610 l\ rat i.v. male 575 || dog p.o. male >2,000

female 649 w female 584 " female >2,000
s.c. male 1,274 h s.c. male 1,635 J monkey p.o. male >2,000
female 1,516 “ female 1,799 | female >2,000
p.o. male >5,000 | p.o. male >5, 000 ’ neonatal p.o. male 1,597
female >5,000 ° female >5,000 | rat female - 2,156

Intravenous administration of PPA near the mean lethal doses caused tonic convulsion, mydriasis,
ataxia, muscle relaxation, a decrease in spontaneous locomotion and interrupted respiration.

Subcutaneous administration of PPA near the mean lethal doses also induced sedation, ataxia,
ptosis, a decrease in spontaneous locomotion, a drop in body temperature, paralysis of respiration,
etc. On the other hand, oral administration of PPA did not cause any toxic signs even at high doses
in all the animals examined except for a slight decrease in the body weight gain of neonatal rats.

It seems that there is no significant difference between animal species or sexes in the acute toxi-
city of PPA.



