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Pipemidic acid »—#g3RE(EH

IREFSESS - HERFTM - HAKYM
PNEEN 33 gl i

Pipemidic acid (8-ethyl-5,8-dihydro-5-ox0-2-(1-

piperazinyl)-pyrido (2, 3-d] pyrimidine-6-carboxylic
acid) (2I'F, PPA & #&32) i2 % L \> pyridopyrimidine
FROARPLEHI T, Piromidic acid (BU'F, PA & B
OFERAKTH Y,
AR MBS X ¢ Nalidixic acid WEEE» 7 5
ARRHEEHIEEAZRL, ROV TO RN B F
T, MBRABERE L, KBTRREMED X 2 REEDH
bHEEt I N 32,

SEbhbhix, PPA OoBLEHUHFEO—RELT,
AR O—MEBEACOXRNLIZOTHET 3,

RBRHMHELURBEE

PPA =X KB DI, BREYDELTS
sEEacit IN NaOH #fnx CHML, @FELT7AHY
X 0.1N HCl Tfili=b D% AL, i, &0
BEOHBEIHLR LIV MED 0.5% Tragacanth %
KRB LIz, 7tds, PPA ORIIERHBEL L,

1. iREEERIC 3 5 1EA

1D —BER (=7 2)

il 20+2g © ddY/S RifitE~v A% 150
L, BEEOFEOHLEE, IRWIN® OB X b —fE
REBE LIz, %Kiz Haloperidol (LLF, HPD
LBEED) TRV,

2) <y ARFEBCIIE TR

fhF 20+2g © ddY/S R~ v A% 151075 s
L, #REORDES 1RKIC <Y A 1 LD 343D
B3 EFE % Animex (Farad Electronics, type S)
THE Lic. M3t HPD %W/,

3) Methamphetamine @ EF)TTHE (ERC Rus3

kL

{68 204+2g D ddY/S Rt~ A% 1 FF 15068
L, BRIROFEOHE 40 5% Methamphetamine 5
mg/kg REEAHEESEL, £D105HC =9 R 3%
photo-cell cage 1 A, 20 RADEBNE X RIE L7z,
sRgRCE HPD % i,

4) HURSMER

fhE 20+2g © ddY/S Rt~y A X 1FE10TLE
L, BREORNHBE 603 HICAEESR (25mA, 0.2
sec.) %\ % Pentetrazol (110 mg/kg), Strychnine

(2mg/kg) MBS L, D MARERSE, ME
PEMEO BB 5 IO T BE L, MEEcix Di-
phenylhydantoin # A\ 7=,

5) Reserpine DR TREIERIC RFTHE

A8 20+2g @ ddY/S R~ AT 1EFE10LE
L, Reserpine 5mg/kg DEEPIEGEEBICEIRE L
BRfs L, o 4RMgRoBERRYESRART (BE
BIEAT, type NPI) TRIE L7z, WX Imipr-
amine %\ 7o,

6) Hexobarbital BRI FsTE

& 20+£2g © ddN R~y 2% 15 6RE L,
BRI DR DY 605 #ic Hexobarbital-Na 100 mg/
kg #RERES L, ERRSOHEEZIEREE U THER
R 2 BIE Lo

7 BULfEA

thE 20+2g © ddY/S Fltt~v A% 1B 10T
(5% &L, BHREOEOEE 60 5K 1D= Y A
2RI REEEY BRI AR, 500ml OE—5H—
T, BXRHE (25mA, 5shocks/sec.) #inx T
fighting behavior Z#FiE X #7=, BL/EAIX, 34
DEIFRICER A fREEE L, X3 i HPD %
Wi, ‘

8) #i Tremorine {EMH

R 20+2g @ ddY/S Rkt~ A% 1 RE10TC
L, BREOFENESE 60 53#kic Tremorine 20 mg/kg
ZEBARS L, R, RS XV WIERY 851
Too XHAE3EIIY Biperiden %\ o,

9) $UHIEA (Bifg stretching )

hHE 20+2g © ddY/S RifitE~v A% 11270
L, BREOEO#E 60 12 0.6 %FEifL 0.1ml/10g
AR S L, L% 305 stretching EZRIE L
oo XBIKIZIX HPD » v i,

10) BRRE I X O RGBT 8

Gallamine 5 mg/kg DFFANESIC L b REL LA
Fa (MR X 7TIREFA L, #EREED BB
3 X O BF RSO X B MR ERIGC RIF T By
B L, '

B GBS AR MIES (AAXE RB-5 %
L, 1 v27#8% oscillograph Licit& L1, FHES
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f7ix. right anterior suprasylvian gyrus (R-ASS),
right posterior suprasylvian gyrus (R-PSS), left
hippocampus (L-HIP) T, R LEBX (ECG) %
e LT, i, BEEEREIAETHELETFTENR
=B (AANE, MSE-3R) ic X b 0.65~3.0V, 60Hz,
0.03 msec. DEHEL SHHMBBBEL TR Lic, K&
FITRIBRIRANCRE L,

2. MR - JEERSRR LOH MR T S ER

D 5y ECRETHE

fATE 300~400 g » Wistar REEM S v b LOFEA
LEKRY OFMEARFEIES » + (SHR) ¥ zh Zh
1P5TEE L, #HRHEDZENHE5HK plethysmographic
tail method = X b FERC L FE % JIE L1,

2) vyFPR, mE OBRE IOORBCRIET

-7

58| 2.5~3.0kg Dtk y ¥ % Urethane 1.5g/
kg DR THEC I D RFBEL, MRIXY— 3 A& —KIF
% pick up (AAXE, MTR-1T) AL, mERHE
BIJR A HFE transducer (AANXE, MRA4AT) AL,
D3P pulse rate tachometer (HAXE, RT-2)
A LA v7EE oscillograph hic FIRFCEEHR Lo
DERILOEST (AAXE, MC-11) %AW CTHEELE I
FEC X D ER Lic. BREIRBIRPCES LT,

Acetylcholine (ACh) DOREFE/ER R X OSEIRXKAE M
BRI X BE - RiIRC R TEBEOP R
WThHRf L, ACh X 1pg/ke REHIRPIEEL,
HEMRTETFEHHEEET X b 60 Hz, 5msec., 3~5
V OEHEE 7 ~10 BREETERB LI

3) Fxapl, mE, OEX, DR XOBRECR

FTE

A 2.5~4.0kg Dk = (HEEXRGHT) % Hexo-
barbital-Na 75~80 mg/kg DEBEAE S THBEL,
R, MFE, LY +FOHE ERRC, BB FD
pick up (AAXE, SB-1T) #ALTA v 7 EE oscil-
lograph b1z FIRHC R8s Lic, (OERIGIUERES I F#ic
X O LBEICESE L. I TN TRBIRACRE L
1o

Adrenaline (Ad) 5 pg/kg 1T X BERIEE - B,
Noradrenaline (NAd) 2 pg/kg, Dimethylphenylpi-
perazinium iodide (DMPP) 10 ug/kg, Tyramine
(Tyr) 100~150 pg/kg 3 XU Nicotine 20 ug/kg iZ
IDRELRDUCET R EOBI B (60Hz,
5msec., supramaximal DOFHFE L 5 WHEHEE) X
BRREINAE BMKEAREOBIFIM (60 Hz, 5msec.,
3~5V DEHEE 7~10 WHEE) X 2RE - &Ik
Rt B EREOHEC OV T LR L,

O A 2P, WE, Ol X0 mkRE ZiET¥
-

{kE 15~20 kg OREM:HMAE 1 X % Pentobarbital-Na
30 mg/kg DEIRNEETHEL, WFR, mE (ZKEH
BR), O3 XOMTE% 1 v 7 #¥ oscillograph |k
AR IS Lic, Mt TAREIR S L OGRER
HOEMERHOLTG (B4XE, MF-25) THEL
Too BBRIRIIREBIRAICE S LT,

3. FEHESCT A1EA

1) ErEy FEHBE, BETR IOSETRTC

GEE-Z ]

thiE 250~300g ORfEEL €y A DER, BEE
BIOKE BRI LML, BRviKE 35°C, 95% 0,
+5% CO, BaH 2D Tyrode ¥5## (10 ml) iz
MR L7, MAGNUS i X hiEHER, BREER L0
KB RIETEBED PEELRF LI, ¥, ACh
(2x107"g/ml), Histamine (56x1078g/ml), BaCl, (6x
10-5g/ml), Serotonin (6 HT, 1078g/ml) 3s X 0" Bra-
dykinin (6x1078g/ml) DBFINEER, Ad (6x107¢
g/ml) O BREEIHEERLD T Ad (5x1078g/ml)
DRE AR RT3 BREDOHEC OV T LERE
Lo 7k, ##HKY Tyrode i@ L, agonist
3ED 2 5HAER IR,

2) vy FHHEEERC RS TR

thE 2.0~2.5kg DM T HFrOERE FHHL,
@i &R 37°C, 95% O:+5 % CO, & AfFID
Tyrode ¥i# (50 ml) FRiZREL, EEERY FRME:
~N—_AEA L TERK BCHEE Lic, BRI Tyrode
W #EA L,

3) 7y MERTEEHCRIETYE

fhE 250 g Hitko Wistar Rtk 7 » b GRER
IO FEERBEL, FEHEKR 37°C, 95% 0,+5%
CO, B4 # Af3f1D Locke ¥i¥ (20 ml) dricfRIEL,
Fen#EBh% isotonic transducer (AANE, TD-111S)
ZHLTA v7EX oscillograph EHiFE L, Bk
3z Locke Wiz @M L1z,

4 =rEy MEHOREBCRIETRE

{h&E 250~300g DHEELE Y FHDOEEREEL
TUBEALFRL, KR 32°C, 95% 0:+5% CO;
&4 AEIFND MATSUO 52 @ Ringer ¥i# (50 ml) e
CRELI, OEEAOIML FD pick up X000
THREHARERES (BALE, RP-3) AL, Hl)
#3 pulse rate tachometer Z L TA v 2 E X oscil-
lograph EIZ#iEE Uiz, #fFIX Ringer e #HA
L7z ¥7-, NAd (6x107"M) k08 ACh (10°M)
DURFRICRIETHEBREOHE OV THERF L,
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5) »=AFHOREERIC RIS TR

b/ Y= K= AREE, BB LR DR
L, JUK¥R X b %R 22°C, 250 » =4 Rin- ¥
ger WTHEW L, COoEE)% isotonic transducer %
ALTA v7#EXx oscillograph Fiz#iZt Lic, B3
% Ringer iz #MA L1z,

6) vHFEHHENMECRIETHE

kT 3 kg RiBOHEME Y FOENL ML, KrRAW-
KOW-PISSEMSKI 52 X h A MG X EMR L, % FiEk
e (B RERT) TREE Lic, EMKCIL Locke-
Ringer & & % \ % 1% » v F1f1iEd Locke-Ringer
Wk, BERIRERRTCERIe, ¥, NAd
(0.5 g TEA) 35X 08 ACh (5 pg BEA) DMEERIC
ST APRIEOHE OV T LEE LT

7 v FEHBRKERSG B TRE

thE 3kg BIED HEHE v 55 D EHR ABIR %
L, ZOBLRARER (I§ 4mm, £X 30 mm) %R
37°C, 95% 0,+5 % CO; B4& » A#3f1d Ringer Frh
IR LTz NAd D 2x1078~5x 10-M % BB
FALTHE LR BIHERIGY FD pick up 3 XOOTARE
TR ENES LN L TA v 27 FE oscillograph kic
#EEL, NAd OBERESHELIFH L, #HRER
NAd #HH D105/ IR S i,

4. ZofbofER

1 5y b BEEHR—BHETEACRIETVE

{kTE 300~350 g » Wistar /ffitt 5 v b % Urethane
1g/kg DEBEPREE-T BB L T LB IE—BHEHEA
ER L, &8 My EX ) (0.1Hz, 5msec.,
0.05~0.1V DOEMEEE) L, BHENOBIREYSE
P~ — XA A LT RIS HEEE Ui SRR 3813 TR
A s Lic,

2) <~ ANEERECRIE TS

24 BB R LIcfbE 24+2g @ ddN Rk~ 2%
1FI0TEE L, BEEORDELE 30 SR RFERAR
(10%7 5 €7 =A%) 0.2ml/mouse ZFEAFHLEL,
Z D 20 /MG Y FH LT RERD NMNERBTRY
HHL7,

3) RFTHEHER 3 X OCRFTHIBIER

AT 2.6~3.0kg DRtk & 1 B3P E L, EAE
B % TEHTREL, BREOEBRBKBR XA
i st (0.1ml) U, MERHFOMELEELLT
R GEED) MBYER%, WK, Fm, FEkX0SE
HOPARFE b RFTRIMIFAYBE L.

x B B B
1. PREFERCHTHER
1D —RER (=7 2)

IRWIN DFHERHZE LT 20 HE O— R EH s
B|EROEL, —9 (D ~9i A= 7{LLTHEL
1o

HPD © 10 3 X0 30 mg/kg (p.o.) BHETRDLR
f-EffERE, 28 (10mg/kg: -5, 30mg/kg: —7),
YE G 7, hrvSv— (8 8), BRTE G 7,
= (5, 5), AETRE (0, 5), HEf (6, 5) TH-
120 W iF5, PPA D300 35 X 0¢ 1,000 mg/kg (p.o.)
5Ty, BERZ2H (300 mg/kg : 0, 1,000 mg/kg : 3),
% (3, 3), WEE B, 3), KA B 3D LHAET
BREERARD bR T & eh i,

2) <y AHREBCRETHE

0.5% Tragacanth K5O HAFESHRIT 204£11
counts/3 min. ‘CH -7z, HPD D 10 35 X 0" 30 mg/kg
(p.0.) #ETIY, HBEBHRIIThTH 114, 1945
counts/3min. ¢AFE (P<0.01) & #f Ih =23,
PPA o 300 33 X O 1,000 mg/kg (p.o.) L& T, £
HER 199425, 225423 counts/3min. THH, HR
EHRCAERPEEIRDbRIgd o1

3) Methamphetamine @ EBITTHEIERIC RETHE

-

Methamphetamine 5mg/kg (i.p.) 8L IO H
2EB R, 0.5% Tragacanth WHRLEH (213+14
counts/20 min.) IZH~XTH) 300% (626+63 counts/20
min.) ZHIM LI,

HPD o 10 s X 0% 30 mg/kg (p.o.) #5 T, Meth-
amphetamine ¥} 550 EHEIZTThTh 36+7, 9+3
counts/20 min. (P<0.01) ¢, Methamphetamine ®
SEENTEFEAIERHCHEI I, WoiE5, PPA ©
100 mg/kg (p.o.) #5-TiY, EE)EIX 602+52 counts/
20 min. ‘T3 b, Methamphetamine ¥ ER DL
HhEBFRLTHo 7o, 300mg/kg (p.o.) HBHET
13 425421 counts/20 min. (P<0.05), 1,000 mg/kg
(p.o.) #E-Ti¥ 363+26 counts/20 min. (P<0.01) T
» b, Methamphetamine DEBIFLHEERIZEE
HEhi,

4) PUREMER

Diphenylhydantoin @ 10 3s X0' 30 mg/kg (p.o.)
5T, ARRERC LS BREEI ThEh 50%,
100% 4 X ntehs, PPA o 300 3 X0 1,000 mg/kg
(p.0.) H#ETIXELHIHIhich o1,

#7-, Pentetrazol 35 X 0" Strychnine & X % 8%
FEix, PPA 100, 300 35 X 0O' 1,000 mg/kg (p.o.)
L X W & HEBYZT ol

5) Reserpine DR TRAEACRETHE

0.5% Tragacanth - EHOEBKREX, 36.810,14
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°C 5% Reserpine 5mg/kg (i.p.) #5512t » 31.9+
0.57°C = FRE L7
Imipramine 10 mg/kg (p.o.) #5-Ti¥, Reserpine
BWEHOMARIT 32.840.45°C L Reserpine D4ET
RefERC 32 S BET H - 2228, 30 35 L 0¥ 100
mg/kg (p.o.) ¥ETIX, FhFh 34.8+0.26, 35.8+
0.18°C T, Reserpine DR TRE(ERILEZBC IE
Ehic, \oiE5, PPA ©300 %X 1,000 mg/kg
(p.0.) 5 TIX, Th¥h 31.7+0.28, 32.1+£0.58°C
T, Reserpine DR TRHIERAILIZEA L PEY T
ol
6) Hexobarbital [ERIC KT T2
Hexobarbital-Na 100 mg/kg (i.p.) &5 X5 0.5
% Tragacanth 5B OREREL 55.8+8.3 min.
TH-1e PPA D 100, 300 3 X0% 1,000 mg/kg
(p.0.) #ETIX, MERFEEIIZHAZTH 62.9+24.3,
62.8+15.1, 60.8+15.2 min. C, Hexobarbital-Na #
ST X HERNHE R BT i - T,
7 BULfEA
HPD © 10 3 X 0* 30 mg/kg (p.o.) #E5ETIY, =7
A0 B4 5O BT 57T 5.44£0.4[E/3 min. 2 5
3.4+0.5[@]/3min. (P<0.05) ~, 6.240.5 [6]/3 min.
25 3.0£0.3[E/3min. (P<0.01) ~N& FhENEE
wliE Ehieas, PPA o 300 $X08 1,000 mg/kg
(p.o.) BETIE, BSREERILThThEER] 6.4+
0.3 [@/3min. 225 6.0+0.7 [@/3 min. N\, 7.640.7
[Bl/3min. 75 6.0+0.3 El/3min. NE7ch, 3EA
ERBIBD O oI,
8) #i Tremorine {Ef
Biperiden @ 10 s X O* 30 mg/kg (p.o.) #5.Tit,
Tremorine 20 mg/kg (i.p.) #4512 & 5 IEM, HEFER X
OWFCRER X F I E hicn, PPA ©300 5 X
1,000 mg/kg (p.0.) #ETILTLALEMEIINIch -
7o
9) SUHIEA (BEfR stretching 1)
0. 6 % BFRAD REREPIEL 5-4% 30 3l stretching [EIH]
¥, 0.5% Tragacanth JERET 36+4[ETH -7,
HPD @ 10 s X 0" 30 mg/kg (p.o.) #5TiL, stre-
tching EIFUX, ThFh 6+2 (P<0.01), 2+0 [
(P<0.01) L HBFBCHIHIXNi-, PPA ©300 %k L0
1,000 mg/kg (p.o.) #5-Ti¥, stretching EFUTFH
Fh 28+2, 2643 EITIZEA EMEI S hih -1,
10) BZBE S X OMEERRGCRIETE
B R« e LD, arousal pattern %
AL, &ZiZ spindle wave ¥R B L7, PPA © 10
mg/kg (i.v.) #ETIX, XS drowsy A% R

Licht, ZEH Tikfedotc, 20mg/kg (Lv.) HBET
X, RET drowsy mEB &g, REMEIRIEER
AL L, #ED arousal pattern (3F 1, spindle wave
NHERE LI, ThbOB L 1 BiEEE L, Zo%E
BEL (Fig 1),

Fig. 1 Influence of pipemidic acid on
spontaneous EEG in cat

oetore

R-PSS

R-ASS RO WPAPT) . AP ol b ol hais AL ) " doadn
- ) A ] \ "Nt g tpnd/ antl i ]

L-HI F’,*'v‘;"\w‘.“f\*"‘.‘":"W"-l\‘t"\"“l!"."“.“"’*.' AN ANAT AR iy

ECGlj

16 min. after Pipemidic acid 20 mg/kg i.v.

TIPN PROP L0 POV
Wi Ul

v r

[IVRPP)
A * »

) oo, '
AR NN bl el

W ﬁ“f"xffn"f‘-'v\'ﬁ"‘""'“'\"” Tl :“GW'J'\H‘\'!'«’."W‘WW l

100uv

5 sec.
R-ASS:Right anterior suprasylvian gyrus
R-PSS:Right posterior suprasylvian gyrus
L-HIP:Left hippocampus
ECG:Electrocardiogram (lead II)

Bl HRERUL, © A% drowsy pattern %7R7
L ¥, SEMFYEIIWT S L, BEMEIERIEE
AL L, dEIX38 7 arousal pattern #7;x L%, PPA
D 20 mg/kg (i.v.) HH5IZ X b ARMIE drowsy pat-
tern &R LchS, BE 5 SHIC It BRI X 5
arousal pattern (X(3 & A & ELET, FIEIETHD
arousal pattern MR FMI N BEAER LT E
Iehotc, TOH105Z LT BRI L T FEW ALY
E RSV (B NP

2. R - fEERS R L OV H BRI T B EH

D Fvy bECKETHE

Normotensive rats: PPA @ 100 mg/kg (p.o.) #
5T, Sy PUFERBEAERL L Ao teh’, 300
mg/kg (p.o.) HETIX3IFMKET -2 LTHRER
TR (12.9mmHg, 9.6%) %/RL, 24 BHECIZEHE
L7 (Fig. 2),
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SHR : SHR ©ffEiz PPA ® 10 mg/kg (p.o.) #
Hiwx b 14.7mmHg (8.1%), 30 mg/kg (p.o.) ¥4
Tt 31.1mmHg (17.1%), 100 mg/kg (p.o.) # 5T
1% 27.8mmHg (15.3%) O TR ThThiRLl, &
N OMETRUIFGEEY A LT icht, 248fiicim
#EL: (Fig 2),

Fig. 2 Influence of pipemidic acid on blood
pressure in rats

190

Spontaneously hypertensive rat

180 |-

Blood pressure (Mean+SE, mmHg)
ry
o

130 |-
120
Pipemidic Acid
*P<0.05
1ot )
. 11 1 ] 1 1 o
Bef. "% 3 5 7 9 24

Time after administration (hrs.)

Fig. 3 Influence of pipemidic acid on heart
rate and blood pressure responses to
cervical vagus nerve stimulation in
anesthetized rabbit

Time: 1 min 1.5min Smin
Resp
1+
ol |
{
300]
200 ‘ ¢+
= I
Es £s £s
gmiig Pipemidic Acid 30mg/kg iv
0f gp .
100 1 “
s ! L !

Resp :Respiration , HR : Heart rate ,BP:Blood pressure ,
ES:Electrical stimulation

2) vHyFpR, fFE LERB LB RET
-7 ‘

% : PPA @ 1~3mg/kg (i.v.) #E5TIXT LA L
BEERET, 10XV 30mg/kg (i.v.) BHETIIE
ERTRBRAIER AR Lic (Fig 3),

IMfE : PPA @© 1~3mg/kg (i.v.) 85Tz LA E
T RIT, 10 X0 30 mg/kg (i.v.) HETIHEE
ETRER AR LI, PR D ERARR LA, Ll
6 Bl 1 UL TR RS T, LA ERLI (Fig 3),

LEX : PPA © 1~30mg/kg (i.v.) #ETIXIZE
A EBLERI Ieh ot (Fig 4),

D : PPA © 1~3mg/kg (i.v.) #ETILZ LA
EIEERRXT, 106 X0 30mg/kg (i.v.) HBETIT
BERBE R LU (Fig 3),

ACh D/EFEER : PPA © 1~10mg/kg (i.v.) #
Xz A EYERZ ot

BN RO X 5 BEE - 4k : PPA © 1~30
wg/kg (i.v.) B5ic X h BB Z e -1 (Fig 3),

3) =R, MmE, OBR, OB ORIk

R Z
Fig. 4 Influence of pipemidic acid on ECG

(lead II) in anesthetized rabbit

" Before

Bgfore

T

(B Ry B
idic acid

Pipem

Plpemxdlc; aci
10mg/kg i.v. 30 mg/kg i.v.
Just ‘a_ftex" Just ra,frt,?l', ]

Gy

g
s
1

* Heart rate beats/min.

1sec.
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% : PPA © 1mg/kg (i.v.) #E5TIL6 (16 A1)
BERRE e o, 3mg/kg (iv.) 5Tl 16 6l
th 4 GIDSBREE e HEIN% R Lico 10 mg/kg (iv.) 5T
112 G 9 BUA N, 3HIMEAEIRL, 30mg/ke
G.v) 5Tk 5 600 1 H238mm, 1 63EnEmd,

3PN LR LI (Fig 5~8),

MifE : PPA ® 1mg/kg (i.v.) BETRIBERR
fehvoteh’, 3mg/kg (v.) #ETIT 16 Bt 10 Bt
—&ED TR (15~60 mmHg, 0.5~9 min. #ff) #5
Lic, %7z, 10mg/kg (i.v.) #5TiX 12§ 4 Fps
—@&EDOTHE (60~70 mmHg, 1.4~6.3 min. ##H),
8 GIA\HEfEtE D FiE (55~90 mmHg, 30~60 min. #
) &RL, 30mg/kg (i.v.) #5Ti34 5 HINEHRR
itk O T (70~100 mmHg, 50~60 min. ##i%) %

ALt (Fig 5~8),

O3 : PPA @ 1mg/kg (i.v.) 5 TIRBLER
&%, 3mg/kg (i.v.) #4 Tl 16 Gid 7 Hips Ei5 16
% D% (1.0~3.2min. #if) ¥ RLic, 10mg/kg
Gov.) 85 Tix 12 fih 9 Flatsm (B 15.7%, 5~
20 min. ##5) *#75<L, 30mg/kg (i.v.) BETILE
(580 2 FekitE D EB e 8 (P35 49.7%, 10~30
min. #fE) 2R L (Fig 5~8), 7tis, PPA #hic
L AR, MmMES XIOOHBOE(LE, Atropine 0.5
mg/kg (i.v.) B5H 5\ LR AEMEFANTIC X
DB Z ot i, BEECAV: NaOH
WD PPA 10 mg/kg M4 BOHRETIE, ks L0
OHBICIIE & A EBLE R, mFEREEEO LR
(25mmHg, 20 min. L E##E) &R L1,

Fig- 5 Influence of pipemidic acid on nictitating membrane and blood
pressure responses to adrenaline in anesthetized cat

T T
Time: 1w, Smin.

LA R [ 1 Tl 7 ‘l T r—'_‘r"‘r'f_T—'T_‘l_

Hmmfmm O e R A —

Ad Spgikg Ppefmd-c Acid ‘Ad Spgikg A Spglig ad Spglkg Ad Sugikg  Ad Spplkg a Spgikg
ﬁ—m/m\ 10mg/kg
d T T T « e e T e
. Wy : T T “f/_\ 7
Vormion(g)
0
e e e N
.

Lw. (maan) ; r\‘_{/h\w;’fh\ ,-’:’A\~ ,_./\ JK,

Resp :Respiration ,HR:Heart rate, NM: Nictitating membrane , BP :Blood pressure, Ad:Adrenaline

Fig. 6 Influence of pipemidic acid on blood pressure response to
noradrenaline in anesthetized cat

T B T T T R T T e T T M T

ﬁnmm-_mm

- HR
’ —4—"'\'—“—‘_‘/\~u. ————

NAd 2ug/kg Pipemidic Acid NAd 2pglkg

—_—————

i 4 4
. »
NAd 2pgikg  NAd 2ug/kg  NAd 2pg/kg  NAd 2pgikg

10mg/kg
20r1erwion(g)
“ NM :
% [y

100

%
20 -mety
=} vean) A
4 L _
"

, ,'M\‘—,\"[\'“w[\&

A~
A
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OEX : PPA © 1~30mg/kg (i.v.) 5 X D
BRECELIZED bhith o i,

BRlE : PPA @ 1~30mg/kg (i.v.) #51c X b &F
BV BRBE oA & 7o 3B 2 ERD b e dy, —E LA
b R&Ieh -7 (Fig. 5, 8),

Ad DRI - REFA - BEMGEER X PPA ©
1~10mg/kg (i.v.) ##5C X b B8 23 7eh o1
FAEFERL 1mg/kg (i.v.) 5 TEELYS b o1
A 3 BXY 10mg/kg (.v.) BETIIHEINDEE
F%R L (Fig 5),

NAd o REER : PPA © 1mg/kg (i.v.) 5 TF
EEZ b oteht, 3 BLU 10mg/kg (.v.) #5
TR I h BEA%ZR LA (Fig 6),

DMPP o REERA : PPA © 1mg/kg (i.v.) #5

CER Y B feto 7ott, 3 XU 10mg/kg (Lv.)
BETIIHHEINAEEEZ R LI,

Tyr DR EER : PPA © 1mg/kg (i.v.) #5T¥
EEZTD o1, 3 XV 10mg/kg (1v.) #5
v hsEmE R L Fig 7,

Nicotine DHEER : PPA @ 1 XU 3mg/kg
Gov) 5 CRELZTich - ehs, 103 L0 30 mg/
kg (i.v) #ER L VBRI N BEAZ AR LI

BRI X B ENE : PPA © 1~3mg/
kg (i.v.) HETIEEYZT o1y, 10k L0030
mg/kg (i.v.) HET X H MBS h BEE %2R LI (Fig
8o

SEE AR X B BEE - #0k : PPA © 1~10
mg/kg (i.v.) EC X DG EAEEEYZTchoT,

Fig. 7 Influence of pipemidic acid on blood pressure response to
tyramine in anesthetized cat
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Resp:Respiration, HR :Heart rate, BP:Blood pressure , Tyr:Tyramine

Fig. 8 Influence of pipemidic acid on nictitating membrane response
to cervical sympathetic nerve stimulation in anesthetized cat
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) A 2R, mE, OHEERIOCORECRETE
2

e : PPA © 1mg/kg (i.v.) ETIRILEAEE
{Ex R hotent, 3 BLO 10mg/kg (.v.) e
TP EEER L (Fig 9,

I0fFE : PPA @ 1mg/kg (i.v.) 5T EAEE
{bxRET, 3mg/kg (v.) BETEE/LTHE (5~30
mmHg, 1~5min. ¥ifE), 10mg/kg (.v.) EEHET X
h 20~60 mmHg (2~30 min. ##E) O TFTEEXRLI:
(Fig- 9,

O PPA © 1~10mg/kg (i.v.) #E5C X bid
LA ET b RR & otz (Fig 9,

MmitE : BEHPRMmFE (CBF) 3 X O BRBIIRMKE
(FBF) i3, PPA ® 1mg/kg (i.v.) 5T EAE
BALETREF, 3 L0 10mg/kg (i.v.) #rbCHEEE
ez Lic (Fig 9,

3. ST 5 ER
D ErEy MEHBE GETRXIOKETEHC
RiFTHE

I : #HEg 1, PPA © 106~2x10-5g/ml
FACHEBY S iehotc, 104 g/ml Tk 18 HiFR 7 41
CEREEIIUE, 5x1074 g/ml TIZ E A ELH A8 4D
CERACNEEZR L, 2hbo PPA X 5 BEINE
X, BEERCHV e NaOH oxh 2 o &8
CHARTHR DB DTH -1 (Fig 10~12),

ACh 30 Histamine I t % [¥#Eix, PPA @
108~5x 10~ g/ml FHIC X h 12 & A LB FHien
»t. %1z, BaCl,, SHT 3 X0 Bradykinin i X %
IfEk, PPA @ 106~2x10"5g/ml FRETIZL AL
MBE 2 e hoted, 1074 3k 5x10~4g/ml T
I v BEECE IR (Fig 10~12),

Fig. 9 Influence of pipemidic acid on respiration, heart rate, blood
pressure and blood flow in anesthetized dog
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Resp:Respiration, HR :Heart rate, BP:Blood pressure,
CBF:Carotid blood flow, FBF : Femoral blood flow

Fig. 10 Ipfluence of pipemidic' acid on
acetylcholine-induced contraction
of isolated guinea-pig ileum
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Guinea plg intestine

NeOH seol.
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Fig. 11 Influence of pipemidic acid on histamine-induced contraction of
isolated guinea-pig ileum

Guinea pig Intestine

] T I
'l;l)l(llgt_:?’h;;:l ‘r HlnI ! " uml I " MlnI ‘ NIC l_‘ Hist. N‘Io';::?lu. ’;g.‘:-‘u 3

*: pipemidic Acid , ¢ : control , w: wash out

Fig. 12 Influence of pipemidic acid on BaClg-induced'contraction of isolated
guinea-pig ileum
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Fig. 13
Influence of pipemidic acid on
adrenaline-induced contraction of
isolated guinea-pig vas deferens
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BT Bl RREEo RE 1z, PPA 106~2x108
g/ml OFRAC X FEYF T olch, 1074 SXT
5x10*g/ml &k b —BHEDO RE LAY R L (Fig
13),

Ad i X BIEE, PPA 10-6~5x10~4g/ml DEH
XDz A EEELZ T icholc (Fig 13),

KGR - S8 0 Bk, PPA 108~5x
104 g/ml OFBT LD ITLALEEYZ T ehot,

Fig. 14 Influence of pipemidic acid on spontaneous

movement of isolated rat uterus

Ad 1= X 23hi2i2, PPA 10-°~5x10~*g/ml O FEA
XY EEYZI ol
2) vHFHHEREERCRE TR
v F S EREENL, PPA 1007~10"5g/ml 0
R X ) FEYZTT, 100g/ml X Y BEUEY
ARlie L2 L, BfEERCEV7c NaOH ofg42HR
TRBEDTLENED bhi,
3 7y I EHTFEESCRETHE
J v bOfEHE FEES L, PPA 105~
10~*g/ml O FRC X h FELZHisho1c
(Fig. 14),

T Tt

4 ¢ ¢ w
Pipemidic Pipemidic Pipemidic Pipemidic
Acid Acid Acid Acid
10~°g/ml  3Xx107°g/ml  10~‘g/ml 3x1074g/ml

Fig. 15 Influence of pipemidic acid on response

300
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RREOE L, E» bt (Fig 15, 16),

to noradrenaline of isolated guinea-pig atria
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Fig. 16 Influence of pipemidic acid on response to acetylcholine of isolated guinea-pig atria
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Fig. 17 Influence of pipemidic acid on spontaneous movement of
isolated frog heart
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m 1

Pnpemnd:c Acid 10-Sg/mt

T |

Pnpevmd:c Acid 10~4g/mi

u-u on’

NAd D.LEADERY, PPA 1076~104 g/ml D
A X Y BEY 2T ek ot (Fig 15),

¥tz, ACh OLE~OfERIL, PPA @ 10-°~10-5
g/ml BRI X H FEXZIHah -7, 107 g/ml i@
I b hefishic (Fig 16),

5) A= ARHOBEENC RIETRE

R OO B 3 X ORI, PPA 1075~10-¢
g/ml OFHC X BEYZTich -1 (Fig 17),

6) vHFHEEMMTCRETE

PPA 10-~3x 1075 g/ml ORI, HHENMmED
WHE R B EBE 52 iy oeps, 1074~3x 1074
g/ml TIIFERLYBECH D &2,

L L, NaOH o Y4 EER CRREED FHER 2
BDBRT,

NAd 0 0.5 pg HEAI X 5 AE, PPA 1078~
107 g/ml DEWIC & b &R Z\TIeh - 1o (Fig. 18),
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Fig. 18 Influence of pipemidic acid so~ §NAd0.5ug fNAd0-Sug U legeee
. . PO peseeetteegael | A
on response to noradrenaline ¢ wk U Ly Voo
. . . L} »” 1
in isolated rabbit ear vessel £ " PO 4 H L wash out
L v A
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Fig. 19 Influence of pipemidic acid on response
to acetylcholine in isolated rabbit ear
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F¥to, 1% o4 ¥MiEim Locke-Ringer WHEWR T T

@ ACh 0.5 pg HAK X AiEEEME, PPA 105~
3x10™*g/ml DEFIC & h &L 1 ih -1 (Fig
19),

7 v FREERRAERECRIE TS

PPA @ 1075, 1075 s k00 10~ g/ml /I, #EH
M RBINREH TD NAd © AERRKIGHBICIZEA &

Fig. 20 Influence of pipemidic acid on noradre-
naline-induced contraction in isolated
rabbit aorta
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{ ]
//
100 /
—~ Control N=5 Z
5 >
é 80
$
§ 60
s Pipemidic Acid
€ e ipe6 _
S wl —107%g/ml N=5
N ——a——10"5g/ml N=5
eeex==== 10~4g/ml N=
20k 1074g/m 5
0= 1 1 1 1 ]
2x10~% 1077  5x10°7  8x10°® 10 5x107°

Concentration of noradrenarine (M)

PER 52 ootk (Fig 20),

4. ZDMMDIER

D 7y P EEWmE—BEGEAC TS

5 v b OBFERBEREC X B PG O BN, PPA
D 1~30 mg/kg (i.v.) |5 X h PEBLZTeh ot
(Fig. 21),

2) ~vA/PEEEERCRIE TR

REXRIAKD/PBEABITIE, PPA @ 10~1,000 mg/
kg (p.o.) HEHIC X H HEY ZiFIeh -t (Fig 22),

3) RFTREMERR X ORI RIBER

PPA 10-3~102g/ml @ 0.1ml SBTiL, AER
S BE 5z Iehotee Eiho, 1073 LU 3x1078
g/ml @ 0.1ml SEECIE, BRESEA~OHIBIERILRD
bhF, 1072g/ml TIXEEWC D bhis, LnL,
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Fig. 21 Influence of pipemidic acid on neuro-
muscular janction in anesthetized rat
(sciatic nerve-gastrocnemius muscle)

Dipemidic Acid e
3mg/kg (iv) 10mg/kg (iv) 1min

Pipemidic Acid
30mg/ kg (iv)

Fig. 22 Influence of pipemidic acid on charcoal
transport in small intestine of mice
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Z7ze LaL, 1,000mg/kg (p.o.) HET=o A—i
FERCHRERC B b2, PUREER, 1 Reser-
pine fff], Hexobarbital EIRERITA, BULIERA, $1
Tremorine {Ef3 L O BUBIER LRI M otz, T,
20mg/kg (L.v.) 5 CHEREEBRICCR L THEY S
2l otz,

PPA iXo+¥, *xa LIV A XOFRRL, 10
mg/kg (i.v.) D EDESCHMERDEZRLI,

PPA x5 » r i 1L, 300mg/kg (p.o.) 5
TEES THRY "L, BOEARRBES » +T1X 10~
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v FIERSERICR L, PPA (X 10mg/kg (i.v.) #
SCc—BttmETHE% R, BELOHEERSERLE
2, UDENECEBLERId s, & 2 {BREBRIC
LT, 3mg/kg (i.v.) 85T —BH:OME TR,
10 mg/kg (i.v.) LA\ EOEES TRHEHEOME T X O
OHFBEEmME R L, DER B LR E 22w
T2 CRHOMAE T X OLHEEINL Atropine Ff
B D 5\ IXERRRAE MR OV X h BB 3 ek
ot Eil, A XEREERCHL, PPA (3 3mg/kg
Gv) U EolS cREME TR, mtEmiERL
et DHBICEEY S L oo,

PPA i % = BIERRC %L, 10mg/kg (G.v.) #
BB R i mEr RL, —ELicEEYE
ki ote, Eio, BEHALRRMRERIBIC X 2 BHBEIAT
L, 10mg/kg G.v.) LEDE5CRBECHH LR
23, Adrenaline ORHERMERCIEBYEL )Y
726

PPA © 10 mg/kg (i.v.) #4543, Adrenaline, Nor-
adrenaline, Dimethylphenylpiperazinium s X ¢ Ni-
cotine DHEIFA% M L, Tyramine OFFEIER%H
#lL7zo LD L, Acetylcholine OREFEIEA R X U
KAEMEFIRC X DRE - RIRCEEY 5.2 foh o,

HHiEZ, e L, PPA X 104 g/ml P LD
HRTELE FBEOIM, BRBETORRERYRL
2%, ®AEy PREYW, v FEEED, Sy FTE
), e ey FOFED, =t UEERRS IO Yy
FHEAMET BERYEY 52 thole, i, WHBHE
se SZESC kit B Acetylcholine, Histamine, BaCl,,
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renaline OEAICH L, PPA 1L &L A FEEYRIFTX
ehrotie

FOfl, 7v b OAFHERIRC X D BB BRI
kLT PPA i3 30 mg/kg (iv.) BETHEYES
T, v APBO RFEESEEC A LT 1,000 mg/kg
(p.o.) Br5THEYE L il ¥, PPA v+
FRHEBIC 3\~ CRPTREHE A 3 L O RETRBIEB LR
Eiehote,

BED X5z, 4Ebivbhs PPA o—E3#EEIER
2 LcE ZATIE, PPA BEEWESHEOROE
£.tH. Methamphetamine {Ef (=% 2) B XOUMFE
TEEER (5 v b)) ZRLALSHEEAEERLRE
Motc, BIRAEE T, &R 3BV TIETR
fER%s L OIEEEMER %R L, R Adrenaline
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PHARMACOLOGICAL STUDIES ON PIPEMIDIC ACID

YUKIO MATSUNO, YUKINOBU SOHJI and MASANAO SHIMIZU

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

Pharmacological properties of pipemidic acid (PPA), a new antibacterial agent, were investigated
with the following results.

(1) By oral administration, PPA did not show significant pharmacological effects except for a few
experimental items such as antagonism to methamphetamine-induced hyperactivity in mice and
hypotension in spontaneously hypertensive rats.

(2) By intravenously administration, PPA caused hypotension and an increase in heart rate in
anesthetized cats, but only minor changes were observed in blood pressure and heart rate of dogs and
rabbits.

(3). EEG pattern in cats was slightly affected by intravenous administration of PPA, but no ap-
preciable changes were observed in respiration, ECG pattern, tone of nictitating membrane and
contraction of skeletal muscle.

(4) In the experiments with isolated organs, PPA did not show appreciable effects except for a
slight increase in tone of guinea-pig ileum and vas deferens.

From these results, it could be considered that pharmacological properties of PPA closely resembles
those of piromidic acid (PA).



