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CHEMOTHERAPY

Biapenem o) —fig 3k #{EH

% ETW - ALANE - BHE— - FHES - MHES - FERER
BARLVE ) —kR S EMFRAT

Biapenem(BIPM) /) — iy BEEVEFH # BET L . LT OB Z /2,

1. BIPM|%, 10~ 1000mg/kgDERITEL G T RN—RHEEWKICAT 588 % 5.2 3, 100mg/
kg DEIRARS- T AN HREEF)E , thiopental BElR , 2 NFHFRKER, 7 v FDEFK
BB 52T, SRIEALRE ko7, £72, 300mg/ke BIRNBEE TV XDH
BEABEB & TS L8 % RIZTE T, 600mg/kg T 77 X T pentylenetetrazole FHFE
BSER 2 REL I o2, 512, =7 X2 300 ug/animal HEANHRE- L T LITEIZ L%
%7872, —F , imipenem/cilastatin sodium |3 , 10/10~ 300/300mg/kg N EEARAR 5 T
27 A—AERIC B 5 R T o T ht, 150/150me/kg LL_ENERRPIHE T~ 77 X pentylene-
tetrazole FEFEMBE 4 154 | , F 7> imipenem |I 10 yg/animal P EDRGBARE T+ 7 RIS
rERL L,

2. BIPM (X, FRERA T 100mg/kg RN SIC L NV BEELOEET & 2% LR, O
B L UARBROKENEMEZRL 2257, I, LERICIHZEL2E52 T, 30mg/ke
TRATLHBERIZE A o7, 0 MOBET. 7 v MEBERGCBERICHL ¥

DEC. 1994

Br 52 %khoiz,

3. BIPM (3, 107 %gml29 X 10 ‘M) BECTENLE» M HEHEBERICN L CHEY
529, 100mg/kg DEIRAZRE T 7 /N GEERE, KErEL €y P REEBILICHEZ

Rizdedr oz,

4. BIPM|%, 100mg/kg DEMRARETT v b T BSPHEH 2 BIEX ¥ 722%, JREB &

UCRPEREHMICEBE RIZS S o2,

5. BIPMiZ, 107 ‘MOBETYH ¥ i/ WREES L CNBERICHEBYE2 T, 7

X RMER THEMEE R E 2h - 72,

VI k., BIPM R85 Z24E R |3 imipenem/cilastatin sodium |= le#g L T L { 55, /12—
BTBREINTERAIRBRETHARBLTWEZ s, BIcHBE L2 L) %%

HEERIIE-EEZ LN,

Key words : Biapenem, 7 /L3~ & L RITEWE , — 3K

Biapenem(BIPM) (3 HAEL ) — ) RE&H TEREN
RHBRANAS2RLRIERETH Y, FEMB LU
TN T T LY & 7T AEHHE $ TIRILVHE X
RZMNVEBHEEEZ AT I ErBEI LT
542, %72, BIPMidt } B L UZHEBOE dehydro-
peptidase - 1| BD TRE "D 2z b, BEEAER]
EOBEREMLEE Ly,

40, BIPMO—IEERIER#RES L -0 THET 5,
B, ARBRIZ 198943 F 130405 19934115 158
DRI ERL 72,

I. 8 B # ¥

L. fEFENY

KBRICIL Fischer Rtk 7 v . SDFRMEMT » |, ICR
FRiEHe7 2, Hartley REEHEENLE Y F (TR BE
Fr—NZ ) —HREH), =2 —V—F > FiKk74
FREME T X (HASLCHRRASH ) B L Uk —7
A (CSK EERBYIAF 70T ) 2 R L 72, Bh¥nd FHesE
BLURBMZEL, v b, 27X, 7HXBLIV
ENEy P TIHIBE23 L 1C, FE SO+ 5%, £ X Tid
B 23+ 5°C, YRR 50~70% OV Ly FRBA 1 H 128
FI94 7 nic ATHIC R S L ESEE TRTL

* T 353 EIREARTHAT 1T H6-34
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7=, B, —ERTRATERBICHEL 2,

2. EREY

BIPM It TERL 2 b D AV, AR AKIC i
BLTERALZ. 2o, XnEW»EAL .

Imipenem filastatin sodium (Tienam ® gAANLIEH)
chlorpromazine hydrochloride (Sigma), phenobarbital sodium
(1463 ), ketoprofen (Capisten ® x.,%4), atropine
sulfate (Sigma), morphine hydrochloride (E;HH ), furosemide
(Sigma), heparin sodium ( FI3; %t 3K ), saponin (Sigma),
pentylenetetrazole (Aldrich), strychnine nitrate ( FIJEA3E ),
thiopental sodium (Ravonal ® , H34), acetylcholine chloride
(Ovisot® , #—HI3K ) histamine dihydrochloride (Sigma) ,
serotonin creatinine sulfate ( F1Y¢4H3K ), barium chloride ( F/I
Je#43E ), bromsulphalein sodium (BSP, Hepatosulphalein ®
injection , % — B #K ), adenosine diphosphate (ADP, Sys-
mex), collagen (Sysmex), BCMEEER} (FIYEALSK ), pentobar-
bital sodium (NEMBUTAL ® Sodium Solution, Abbott), ether
(FIYEH3E ), ethylcarbamate (urethan, BEET{LAY ), gallamine
triethiodide (Sigma), sodium citrate ( #fi IE 1k 2£ ),
Thromboplastin « C(DADE), Actin (DADE),

II. £ B& # &

L PREERICRITT R

) =7 20ITENE & U—BRAIEKICRITT

K& 30gHij£) ICR Rt~ 2% 1 3T Y LT
FIL 7z, #83K BIPM Y L < (3 HBSHHRZE?) imipenem/
cilastatin sodium # # R AN L5 Z SEREiIcHL 2D,
TEZL , AR, BRI B & URERER
PBELL, 270, 5% IEMOFETRIN L BEL 72,
NEBICIE, B CEEANEK, UTREE) 2 BIRME
5L7%,

) = RAOBEREHEICRITTHE(REH THE)

R E 30812 ICR RN 2 % V72, <7 2 [0
B TEERF (BAEREE )IC T 304 300~ 700
BENESEZ R ~7 X2 H6h LenEAIL . 1810
e UTRALZ, BEBED L IZBESIRNZS 10
ST, 72t ERE o) chlorpromazine hydrochloride 7
THRE 60531%icw 2 2 [\EH T2 AL, 605 RNE
B EREL 72,

3) =27 20) thiopental FHFIEIRIC KiT T
KE 30g i) ICR Rtfte=7 2 % 1BESITE L CfEA
L7eo HBREEL L < IAEERIRMRS 1054410, F 72
R0t FR 3£ ) chlorpromazine hydrochloride f T #¢-5- 30 4
< thiopental sodium 40mg/kg  BHIRPIHEE S L , IEMABU
DA % FrZ 1 Mk BREERS % BISE L 72,

4 = A TOHHEEEER OBRES

(1) Pentylenetetrazole JzZ 4

1K E 30g R {4 ICR RlfitE~7 2 % | BESIC - L CTfF
AL7z, #HBED L CIEERIRAZES 105142, %
72 M ME Xt BR 3K ) phenobarbital sodium f7 T #5- 30 431412
pentylenetetrazole 120mg/kg % BIREN#ES- L , UM RRSs
DEBFE, FHF CIcELRMB L U TEME
L 72,

(2) Strychnine R

RE 30g Biff4 D ICR RfftE—7 2 & 1 BESPLE L T
L7, BEBEL L CI3BEESIRNERS 10571, %
72 B X R ¥ o) phenobarbital sodium & T & 5- 30 557412
strychnine nitrate 2mg/kg % BRENES L , SAEMERBOFR
BASE, BRI CICELRME, SECEMES L UTET
FTICEL 2 RE &L 72,

(3) EEKE

K 30g {4 ICR RftE -7 2 % I BESICE L TfE
AL7, BMEBEEL L IIBEEBIRNERS 1001400, F
72 Bt BB FE ) phenobarbital sodium fF TS 30531412 E,
SR EEE (THAERR) T ADOmMEICKIRK 60V, 0.3
MHNEE: 3 v 7% 52, BERERORIAE, ©
DRHGREEB L OSECE R FHRIL 72,

5) =7 ATORENKREGC & 2 TEFERIEHNORET

A 30g AT ICR Rt~ 2 % 1BE 10L& L TffF
HAL7, #HERE, KBTI imipenem § L { |3 EHE
BNV ) EHEB) REE LA 7e )
> ¥ (Hamilton, 80201) % Fi\>C, Haley & ¥ o f5ikic e
U CHERAMAREE I BArRS L 72, 5B 10ul &
L, BERIBRICHRS L2, &514% 1BEIcH2) . B
RIS, BEEMERB SURTCHOFELBEL 2,

6) —2r7 Z T pentylenetetrazole 5 FERE M 5A/EFE
RES

A& 30gHi% ICRAMEM<7 2% 1BEISIEY | T
FAL 72, ¥EERSK, HBONHE3K ) imipenem/cilastatin sodium
b LS I3BERRNIR S 10457810, B8 2 RBL 20
EE MR TH 5 pentylenetetrazole 45mg/kg # fEHEN 5
L. B, SMEMPRE L UFECHEELBREL
72,

7 X0 B FEREIC RIS R

RE gD =2 —P—F > FR 74 M7 X
*1{#F 72, Pentobarbital sodium 30mg/kg Bk N5 L
DRREET . 7YX OERE & AN AN E N B E R E (B
VRS ) ICEIE L 72, Sawyer 5 ¥ OBMEERERIC V>
BIGEEERH (A: 5.0, L:3.0) B L OESREERH (P: 15.0, L:
30)ICECERH A CERE . FLABERYE L TNIA Y
B BEEDOEIPICHE AL, TNHLNERE 3
=Fa TV 7y POBRRICERI %, wREE A
F CEEZERICEE L 72, FMi#% penicillin G potassium 2 7
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BAT R 8RMNES L, 27 &4 DARLLESSEL 729 ,
BB T CRIEDRIE 21T- 72, Buikid , BARSEEIC T
WIEE ¥ 2 —)L (Medelec, AA6) Z AL T EEXL 00—
F— (BAKRE, EEG-4113)IC5eek L7z, #EEBREL L
I3TEEE 10 ml/kg DR SR, 10ml/min DISEE TH
MR L D5 L, BEBE#B LU, 15 30, 45, 6047
BOBERIKEAESRT AL L I, ATHEBEL 72

8) T b DIEBKEICRIZTE

KE 110g Bii#%0) Fischer REEMZ o b % 1 BESILL L
THEAL, —3 2 —BEs (1%, D26) % H
WY SHINERRLRIEL 721k, HEREE, By
B3 o) imipenem /cilastatin sodium 3, L { |3 VA6E 4% &Ik A
12, F 72B5TEXNT BB ) chlorpromazine hydrochloride |3 7
TICERE L, 1 RRlB &2 4RIt S TEBIRZRIEL
7z,

9) Z v+ THOEREHDKET (Randall - Selitto 5 )

{KE 80gH[£ Fischer REEM 7 b DAL RIEE T
12, 20% & — VEERHAERR S K MR 0. 1ml 2 A L 72,
EA SRR IC RAE R D ETRBHMEAMET L 7-8h4 % 3251
L., IBEIOMCE UM L2, #HBES L O35k
I, & 72RE MBI ) ketoprofen |3 BFAAMIZ #25- L 72,
EEMEIL . SERXNIRIESEE (UGO BASILE, 7350) T

SIE RIS SEREANCE (168/0) M2, ROSEIGHE

BENTREATOMERY L - TERAL, WEIIE
Yrk5ETB £ U545 | BRI B X 4R TRIE L 72,

2. IR PBERERRIC RIT T B

1) FRERRKOWEIR, M., (40, KEEEIR MTTE S
S ERNC RIZT R

1K & 8kg Fij{£ DM & — 77 )LK: % pentobarbital sodium
25mg/kg FRMNIRE1C & N KBRS . ALICEIE L 72, B
LR FE |3 pentobarbital sodiumd ~ Smg/kg/hr ) &84 |-
L NMEFRL 72, HREBNL, REA =2 —VICEEL
MHRE - 77 7 (BRBR =5, 45257) %L THHK
ERAEEL= » b (HABEKR=5, 1253A) % HTHl
E L, iz, ARIABREINR % FH 4B L C heparin so-
dium (300~ 500 Biy /ml) & ji7z L 72K 5L > 8p =
2=V EBAL, FNCESKELLIOEr 7> AP 2—
F— (HABR=5, 45363) %ML CEIARE 2 RIEL |
Z DIEMKIC FHA S & TRz A2 =~ b (AEAER
=512 & 0Ol A FRRI L 7o, RBRBIAR MR
Fath U 72 A KBREDAR - 2655 | 7> BRI IRAT (AARE,
MFV-1100) 7 e —7% L TRIEL 72, K EncT
A—=F—iF, AR EEF v 7T 7 (AFRBERE
%, 8K22- L)izEoskL 7z, (OERIIEHESEIFHEIC LD
LEREBFEE (Y7o, ECG7axy )T
BEL , ANCECER L7, HEREEE LR ARIKER

BIRICEALZ: A =2—L AL T, 33ml/ke ik 5a
B 2ml/min DR THARAHRS L 72, OERII Ry

LBafA1£ 5, 10, 15, 20, 258 L UN304MC, Fofho <
I RX—Z—3 3055 bz - TGEKHIIZESEL 72,

2) Ty b REHETGEIC RIS RE

{KE 200~250g D SD RBEMT » & 1H3LE LT
R L, heparin sodium 700 B4y /kg BEREPIIS- 30534410
ether JREE T T/ 2 F5H L 72, T 512 Langendorff jE
FEIC O E BEL , Krebs- Henseleit# (29°C, 95% O
- 5% CO2iRA77 RiBR) LT (75 cm H20) THER L
2, TEREREIL, KEMRASLATRIILIC S5 L 72 BRI
FH(BAEE, MFV-1100)DBME 70— 7Tl 7,
WNIHESE , OSERIC FDE y 7 T 7 (B ARER =%,
45196A)ICHERE L7122V 7 4 > 2L, 0.5~ 1gnEbiE
hEmMZCRELZ, 72, 688U UEHDH A%
BEREZ AT =~ b (HABR =5, 1321)1ICE X 5
L 72, #{EXMK|Z Krebs- Henseleit #IC A L , 1045RiE
MysrZrickNe@EerRETL 2,

3. FREHB L UEEERRICRIZTHE

D ENEy MEHEBC T RE

{KE 500~ 600 g 0) Hartley RIEMENLE - FDOEIE
L, 95% O2-5% CO2{BA 4 R %4 L 72 Tyrode #
IS 05gDRAMEIMZ BEL 72 EBHES)Y , FRM
FZ 7\7"“;—*7” BIUBIERT > 72 ML TV
LV a—F—|CEsk L 72, B BENES)C XY A 1ER
(HEIE 38°C ) B L X acetylcholine chloride (10" g/ml), hista-
mine dihydrochloride (10™7g/ml), barium chloride (10™*g/ml)
B & ¥ serotonin creatinine sulfate (10~ 7g/m1) o & BRI
XY BVER GRIR 31°C) #RRETL 72, HBRERL L ik
B SDHERTIN O 35 RICLE L 72,

2) = ANBEIRRRC RITT R

HKE 25g Hiji%) ICRRHEME-7 2 % 18RFREMGE RS 1 B
SILE L TREAL 72, #EBREED L < IZBERIRIIES 10
RIS, F 72 BBMEXTR3E ) morphine hydrochloride Bz F#
5. 30531%1C 5% [RFER MBI (0.5% CMC AU g %
20ml/kg NEVETREORRS L 7z, RERZE 305714, B
P LERE TOMEELREE L, Bl L D EBAD
B ToMNEERICNT 5 REKRBBENOBEIELHE
HL 7z,

3) BREEELE Y P OREEIUC RITTHE

K 500g Bij{£ ) Hartley BAfMEELEw F % | BESIT
& LCHERA L, Konzett- Rossler 3% |2 3% |° 7 SEIER
% RE L7z, Urethane 1.5mg/kg B F#e 51 & 2 REETH
fLcBEEL ., YL RBIC A =2 — L 2 HBAL T3
% NLMRSEE (> F /7, SN-480-7)(C, A% bron-
chospasm transducer (UGO BASILE, 7020) {Z @& L 72,
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Gallamine triethiodide 1mg/kg E IR E5-1%, | QXA E
15+ Sml/kg, EX[AHK 70[E] /min, fi~DERMIES 10cm
H20l2EX%E L , overflow$ A Z2&R 8 % transducer ¥ /L T
sk L7, BRI, VAL L IR HREE O acetyl-
choline chloride |3 , BFIRICEE L 72 =2—L /L
TEIRPICES L, #5130 b7z ) ERAIC Sl
% ER8k L 72, BRG] &, SETEPAEROTE
ERNZER 100 & LT, [REEHINELELEHRL 72,

4. B -BBEEICRIZTR

) 7 o BSPHEHEC RITT A

fAE 130g BT#% ) Fischer REEMET » + # IBESILE L
THEAIL, &ML " OFEkc ¥ Clsfh BSPlEE#
BEL 72, BEBREL L 3B ESIRNZRS 1045410,
BSP 50mg/kg % ERIIIRS- | 72, BSPHLS 15531%1 ether
WREET CTAERE DERMmL , Mm% BSPIRE IS spectro-
photometer (HITACHI, 228) # F\> T, Mi#f 0.5ml+ H20
2.5 ml + 0.IN NaOH 3ml RS % M #F 0.5 ml + H20
25ml+ 0.INHCI3ml% 77 > 7 & L T 565nm THRIE L
726

2) 7yt OREB L UCRPERLICRITTH

KE 100 Fischer REEMES - + % 18FSRHARL |
IBESILE L TR L 72, BBREED L <132 #3IRM
BEBELICAER AR 25ml/kg ZEOARTL , ERIK
Hr— I AN SBEfEE E TORBERHEL 2, 72,
R Nat 8 & 18 K™ % flame photometer (Corning, 455)
T, Cl™ % chloridometer (Corning, 925) CHIZE L 72,

5. ZOMDRICRITTHE

) 79X/ MOEE I RIT§ 8

KE AgRIEN =2 —2—F > FiR7 4 MM X
DGIEE Y, 3.8% sodium citrate 1 58 IC M1 9B E|
ATHRML7:, M#%E 4°C, 1000rpm T 104355 (5B
L &% £ /MR 4% (PRP) & L, & 412 3000rpm T 15
STEHE A L CZ /MR ISR (PPP) % 5841 72, PRP
25l HBREY U 3% 25ulimz , 37°C T 145
preincubation |_ 721% , ADP(H#IBEE SuM )& %\ (3 col-
lagen (FHIREE SO ug/ml) Z MU EEE 2 B L 2, M
/IMRIEEEE I platelet aggregation analyzer (Sysmex, AA- 100)
THEL , BABEREZEH L7,

2) MAEEEIC BT THE

BE 4gBiEN=2—2—F > FRT 4 MK 7HX
DS 0 . 3.8% sodium citrate 1 58 MK 9B B S
ATRIILL 72, ¥ #% 3000rpm T 10 53 5E. OB L
Mm#E% 538 72, ProthrombinE5I3 , M%E 0.2ml|z 4B
D U IR ERTIRE ) heparin sodium % 0.05ml 7%
ML 37°C T 10RMiRE . &> 7L 20uliz RS
IZHIR L 72 thromboplastin « C % 4041750 L . micro coagu-

lometer (Greiner) # FIWCHIFE L 72, F 72, iEMALERS
thromboplastinfi#fif]i3 , FECREISRIMAEICE AL AL 37°C
TI05EMR%, £ > 70 20 iz FRERE ISR L
72 Actin 20l #FEG L, & 52 37°C T 5474 incubation L
720 TN 0.02MEEILA IV ™7 420 ZESHNL , micro
coagulometer % F\» C i LER4> thromboplastin B[] % il
EL7,

3) BImERER

BEAGHEN =2 —D—F > FRT A FEETHX
DML Y, 3.8% sodium citrate ]l &I MM IFENENS
THRILL 72, A% 3000rpm T 1043 h&E A8 L , AR
BRE Bl 7z, EEAK CRMERY 3EptEE, AH
BIEK T 10% AROERIGER & FHELL 72, ) o BREE
BEEOEK 1. 8mlC B, D L I3FFHEXEREED sa-
ponin 0.1ml % Z5fim L 37 °C T 5 43[4 preincubation | 721% ,
FROVFERIZFEA 0.1ml 2 H1 2 & 512 1 BERE incubation | 72,
Z DIEEHIT 3000rpm T 105 LE L BEL . _HiFORK:
E% s40nm|c TRIEL 72, )~ EREAER AR KB L OF
KEKEACTBEORAEE ZNEFN 0B L 1F100%
LT, EnEREEHL

6. FtALEE

AREBIC BT, HRIZFHEHIERBZETERD
L, BUEBDHEHEITIZEERR T — & DI & L T Student
7 URFE H 5\~ i3 Fisher DEBEREEE# V- CERL 72,

. £ B & #
L RIS R #

1) =7 20478 B L O—REERKIC RIZT %

BIPM 0 10~ 1000 mg/kg % BEEHRIIH S L7805
U—iRFER 2 B L 72 %%, Wik 7 & N B A RE L
Mo e RIT&%eh - 72, F 72, imipenem/cilastatin
sodium 10/10~ 300/300mg/kg L, AR & % RUFZ X e h -
72,

2) = 20 HRSERRIC RIS (HE ) T

BIPM |3, 3034 L UF 100mg/kg DERNFR5-T=7 2D
BREHEICHE L RITE 4h 72, —F, chlorpro-
mazine hydrochloride |3, Smg/kg D TS5 THFES)F
R HBIZHL L 72 (Table 1),

3) =77 R0 thiopental FEFEMERIC KT T F228

BIPM |3, 304 & UF 100mg/kg NEEIR Y5 T thiopental
FREROMEIRFEMICHE L RIZE T b -7, —F,
chlorpromazine hydrochloride(3 , 4mg/kg D T #¢5 ThERR
RefEl % A EICIER L 72 (Table 2),

4 =7 A TOHEEER ORRET

(1) Pentylenetetrazole Jig #&#

BIPM [T, 3013 L 0¥ 100mg/kg N ERIRAIHE5- T pentyle-
netetrazole (T & 5 /MRS HRBIHR, FHFKIESL L O
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Table 1. Effect of biapenem on spontaneous motor activity in mice (wheel cage method)
Compound Dose Route No. of revolutions
(mg/kg)
vehicle 0 L. 1417.0+78.9
biapenem 30 1.v. 1228.6 +53.6
100 iv. 1295.7 +82.1
chlorpromazine hydrochloride 5 s.C. 0.24+0.2*

Each value represents the mean + S.E.of 10 animals.

** : Significantly different from the vehicle control group at p ¢0.01.

Table 2. Effect of biapenem on thiopental- induced hypnosis in mice

Dose

Sleeping time

Compound Route
P (mg/kg) (se)
vehicle 0 iv. 303.8+ 250
biapenem 30 iv. 2958 + 42.5
100 iv. 3542+ 33.6
chlorpromazine hydrochloride 4 s.C. 5263.6 + 387.9**

Each value represents the mean + S.E. of 5 animals.

** . Significantly different from the vehicle control group at p <0.01.

Table 3. Effect of biapenem on pentylenetetrazole- induced convulsion in mice
Clonic Time to clonic

Dose No. of . . Death/

Compound (mg/kg) Route animals co_ll'l_:_/:;:;gn / con(‘;:ls;lon Treated
vehicle 0 iv. 5 5/5 46.2+3.19 5/5
biapenem 30 iv. 5 5/5 49.6+ 6.1 5/5
100 iv 5 5/5 440+ 1.5 5/5

phenobarbital sodium 50 s.C. 5 0/5* >900 0/5*

a) Each value represents the mean + S.E.

* : Significantly different from the vehicle control group at p ¢0.05.

FEEICHEE RIZ %> 72, —F , phenobarbital so-
dium |, 50 mg/kg DR TG TCERBNHFEHR 2L
1EL 7z (Table 3),

(2) Strychnine & ##

BIPM (%, 30 }5 L UF 100mg/kg &Rk I 5- T strych-
nine|Z & 5 EEMFROFEHE, HBER, LR L
USET F TORMEIC# 8% BT & %h > 72, —F , phe-
nobarbital sodium {3 , 50mg/kg DR T RS CHB HRIE

B2 ABICERL, FEURNET B & UTET F TORM
ZIER |7z (Table 4),

(3) EEEE

BIPM |3, 3035 & UF 100mg/kg DERIRMIRS TERS 3
v 712 & BMEHMBORBER, MBORFRRME LV
RIS RIT& ch - 72, —75, phenobarbital so-
diumit, SOmg/kg DR THE CHEMTBRNRR L TL
IZRH L L 72 (Table 5),
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Table 4. Effect of biapenem on strychnine- induced convulsion in mice

Dose . Tonic Time to tonic Death/ Time to death
Compound Route _ . extension/ .
(mg/kg) animals Treated extension(sec) Treated (sec)
vehicle 0 iv. 5 5/5 161.8+10.0° 5/5 178.4+ 10.1?
biapenem 30 iv. 5 5/5 200.0+ 13.9 5/5 2122+ 136
100 Lv. 5 5/5 193.2+11.8 5/5 2090+ 128
phenobarbital sodium 50 s.C. 5 4/5 283.34+36.89* 2/5 665.0+ 128.09

a): Each value represents the mean + S.E.

b): n=4

c): n=2

* . Significantly different from the vehicle control group at p <0.05.

Table 5. Effect of biapenem on electroshock - induced convulsion in mice

Tonic Duration of tonic

Dose No. of . . Death/
Compound Route . extension/ extension
(mg/kg) animals Treated (sec) Treated
vehicle 0 Lv. 5 5/5 13.440.57 1/5
biapenem 30 iv. 5 5/5 13.24+0.5 1/5
100 iv. 5 5/5 13.24+04 2/5
phenobarbital sodium 50 s.C. 5 0/5* 0+0* 0/5
a) Each value represents the mean + S.E.
** : Significantly different from the vehicle control group at p ¢0.01.
Table 6. Convulsant activity induced by intracerebroventricular administration of
biapenem and imipenem in mice
c d Dose No. of Incidence
OpotE (ug/animal) Animals Clonic convulsion Tonic extension Death
vehicle 0 10 0 0 0
biapenem 100 10 0 0 0
300 10 0 0 0
imipenem 3 10 0 0 0
10 10 5* 2 2
30 10 g 7 6%

*,**: Significantly different from the vehicle control group at p <0.05 and p <0.01, respectively.

5) PUATHBENRGIC L 2EBFAREANORET 207 L2AIEERBELEL GECLL2, 742, 30
BHEL L (I3 BIPM o) 1005 & 1 300 pg/animal DfijisE  ug/animal T3 1065 8B B MRS EH b1, £
LTI, M SAT8NC B bIZEBD SN h o7z, Imi- DS 5 TBICHREMMELSRD L, 6T L7
penem 3 yg/animal TI3 ] & Z1bIZ B2 & e b 7245, (Table 6) ,
10 g/ animal T3 1055 S IR BH L1, 6) 17 Z T Pentylenetetrazole 5 & < 18h 1% 54 1 F
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Table 7. Effects of biapenem and imipenem /cilastatin sodium on pentylenetetrazole-
induced convulsive activities in mice

C d Dose Rout No. of Incidence
ompoun (mg/kg) Out® A nimals Clonic convulsion Tonic extension Death
vehicle 0 v 15 0 0 0
biapenem 300 i.v. 15 0 0 0
600 i.v. 15 0 0 0
imipenem/ 150/1 50 i 15 3 0
cilastatin sodium 300/300 i.v. 15 10* 4 3

** . Significantly different from the vehicle control group at p <0.01.

Table 8. Effects of biapenem and imipenem /cilastatin sodium on body
temperature in normal rats

Rectal temperature (C )

Compound ( n]])go/skeg) Route Time after administration
Predose 1.0 hr 2.0 hr 3.0 hr 4.0 hr

vehicle 0 Lv. 36.8+0.2 36.4+0.2 36.2+0.2 36.1+0.2 36.0+0.1
biapenem 30 Lv. 36.840.2 36.11+0.1 36.4+0.2 36.110.1 35.940.1

100 Lv. 36.8+0.2 36.0+0.1 36.1£0.2 36.0%0.1 36.0+0.1
imipenem,/ 30/30 iy, 367403 362402  362+0.0 363102  36.1+0.1
cilastatin sodium  100/100 iv.  36.8402 36340.1  36.1402 359401  359+40.1
chlorpromazine 5 sc. 368402  347403%  343403* 3434027  350+0.1%
hydrochloride

Each value represents the mean + S.E. of 8 animals.
** . Significantly different from the vehicle control group at p <0.01.

Table 9. Effect of biapenem on the pressure- pain threshold in yeast- induced
inflammation of the rat paw

Pressure threshold (g)
(Increased % of pain threshold)?®

Compound Dose Route
P (mg/kg) Time after compound administration

Predose 1 hr 2hr 3hr 4 hr
vehicle 0 iv. 55.2+4.0 49.3+32 57.6%5.9 56.0+3.6 55.3+5.8
. . 59.613.9 50.8+3.5 50.31+6.3 55.8%5.5 51.1£5.0
biapenem 30 Lv. 3.0) -12.7) (<0.4) (-7.6)
100 v 62.71+6.7 56.2+6.8 55.3+6.5 56.61+3.7 53.1£6.1
o (14.0) (-4.0) (1.1) (-4.0)
. 67.41+4.3 76.815.6% 73.41+49 75.3+£6.0* 68.94+6.2
ketoprofen 20 im (55.8) (27.4) (34.5) (24.6)

Each value represents the mean + S.E. of 10 animals.

a) : Values of increased percentage of the pain threshold were calculated on the basis of values in the vehicle
control group.

* ** . Significantly different from the vehicle control group at p <0.05 and p <0.01, respectively.
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Tablel0. Effect of biapenem on mean blood pressure, heart rate and femoral
arterial blood flow in anesthetized beagle dogs
Time after start of administration
Compound (ng/fgsj‘“) 5 min 10 min 15 min 20 min 25 min 30 min
Mean Blood
Pressure (%)
vehicle 0 -2.8+0.7 -32+09 -40x1.1 -5.1+0.7 -58+09 -58+13
biapenem 30 -27+14 -43+13 -59+0.1 -57+1.6 -46+13 -33+1.6
100 -45+0.5 -59+1.0 -6.8+18 -1.8+£0.9* -0.7£04* -0.4 +0.9*
Heart Rate (% )
vehicle 0 -11%1.2 -2.0+22 -2.1%+27 -56+39 -7.5+27 -78+14
biapenem 30 1.5£2.0 37£1.3 1.3+2.0 0.2+19 0.2+1.8 -1.1£28
100 6.2+ 1.8% 8.0+1.3* 8.0+04 5.8+1.4 6.7+ 1.3 7.6+3.0**
Femoral Arterial
Blood Flow (%)
vehicle 0 3.1£6.6 6.4+72 2.0+48 -2.3+35 -4.6+56 -14.1+£1.6
biapenem 30 12.14+7.8 14.6+7.6 12.94+4.7 5.0+2.6 3.6+6.1 -0.4+5.8
100 307124 30.61+10.0 35.8+£15.0 7.7+2.8 0.84+6.2 -2.6%6.7

Saline and compound solutions were infused at a rate of 2 ml/min and a volume of 3.3 ml/kg.
Values are indicated as a % change from the initial values.

Each value represents the mean + S.E. of 3 animals.

* ,** : Significantly different from the corresponding vehicle control group at p <0.05 and p <0.01,
respectively.

Tablel1. Effect of biapenem on contractile responses induced by acetylcholine
chloride, histamine dihydrochloride, barium chroride and serotonin
creatinine sulfate in isolated guinea pig ileum

Inhibition %

Compound Concentration  Acetylcholine Histamine Barium Serotonin
(g/ml) chloride dihydrochloride chloride creatinine sulfate
(1077g/ml) (1077g/ml) (10~*g/ml) (10~"g/mi)
vehicle 0 -1.0+5.0 -5.1£19 -2.2+34 0.1+1.8
biapenem 107 32442 -4.0+2.8 0.2+4.0 -7.0+2.8

Each value represents the mean + S.E. of 5 preparations.
Values of inhibition % were calculated on the basis of contractile responses induced by spasmogens alone.

Table 12. Effect of biapenem on intestinal propulsion of charcoal meal in mice

Dose

Compund (mg/kg) Route Propulsion (%)
vehicle 0 L. 446 +3.5
biapenem 30 LV, 458+ 45
morphine 100 L. 444452
hydrochloride 10 s.cC. 16.5+ 1.9*

Each value represents the mean + S. E. of 5 animals
** : Significantly different from the vehicle control group at p <0.01.
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DRREY

L L <13 BIPM ) 30035 L UF 600 mg/kg DEFARMIEY
LT3, BEERE L I WiREHE pentylenetetrazole
LHARS L CUREE L UTECIIBEI N -7,
—75 , imipenem/cilastatin sodium |% , 150/150mg/kg ) &
BRI G C 15 B 3B RS L ER L2, 325
IZ, 300/300mg/kg Tl 15BU 106 AR E & B
L,.2o) baBlidsErmRELZEZ L, 3FHFETL
7z (Table 7),

7 X BRI RIZTHE

BIPM (1, 300mg/kg DFEMRAIIRS T 74 X 7 H FERGIK

Table 13.

BLUTENCM O B2 BT E L o712,

8) 7w b DIEEEKIRICRIZTHE

BIPM (%, 3035 & UF 100mg/kg DEFIRAIFR S T & 58
% RITE % H - 72, Imipenem/cilastatin sodium %) 30/30 5
& 1F100/100mg/kg THEE RIZE Uh» T2, —F,
chlorpromazine hydrochloride(3 , Smg/kg D T 5 THE
ZAKIB TRAER 2R L 72 (Table 8),

9) T b TOSETEIERDMRET (Randall - Selitto g )

BIPM (%, 308 L UF 100mg/kg NEFRNIRE- TRIEERD
EREMEICERELHE L2 RIZS ko272, —F, keto-
profen(t , 20mg/kg NEFRIARS TEFBME 2 A& L

Effect of biapenem on airway resistance in anesthetized guinea pigs

Increase in respiratory overflow volume (% )

Compound (ln?;)/ig) Route Time after administration
0.3min 1 min 2 min S min I0min  15Smin  20min  25min 30 min
vehicle 0 iv. -1.3+03 -0.7+0.6 -0.8+0.8 0.840.5 0.5+0.6 2.1+0.5 2.8+0.6 2.8+07 3.9408
biapenem 30 iv. -2.0£07 -3.0409 -0.7+0.8 0.2+07 08+1.2 0.7+0.6 19+0.7 28+1.0 3.3%l1.1
100 iv. -2.3+05 -0.9+05 -1.5+0.5 0.5+0.5 2.6+1.1 0.6+09 18+0.5 2.8+0.9 3.840.6
acetylcholine 0.03 iv. 76.2+1.9* 34.14+2.5* 24.0+1.6* 10.8+1.2* 6.0+1.6* 38+12 55+1.3 58+1.5 57407

chloride

Each value represents the mean + S. E. of 5 animals

* **: Significantly different from the vehicle control group at p <0.05 and p <0.01, respectively.

Table 14. Effect of biapenem on bromsulphalein (BSP) excretion in rats
Dose Plasma concentration of BSP
Compound Route
P (mg/kg) (ug/ml)
vehicle 0 iv. 108 + 038
biapenem 30 LV, 126 + 1.0
100 iv. 220 + 3.5*

Each value represents the mean * S. E. of 5 animals

* . Significantly different from the vehicle control group at p <0.05.

Table 15.
in saline- loaded rats

Effect of biapenem on urinary volume and excretion of electrolytes

Dose Urine volume Na*excretion K*excretion CI~ excretion
Compound o /kg) ROUE  (m1/100g/5hr) ¢ 1Eq/100g/5hr)  (uEq/100g/5hr)  (uEq/100g/5hr)
vehicle 0 iv. 18+ 02 2480 + 11.7 228.8 & 10.1 301.8 + 13.7
biapenem 30 iv. 1.6 + 0.2 229.3 + 26.4 209.2 + 25.2 275.4 + 249

100 iv. 21£03 254.1 + 38.4 257.5 & 249 319.1 + 366

Each value represents the mean + S. E. of 5 animals.
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A&7z (Table 9),

2. MR -JEIRESRICRIT TR

1) BRERAOMIR, ME, Ofafk, AERBRNFEES
FOLERIC RIZTRE

BIPM 100mg/kg % B#R IR 5§ % &, BE L EET
EEDBN LR, O L ARREIIR M TR E ORENNA B
ANz, R B L LERICIIEE»BSH LNT,
30mg/kg T3 & F2BRIXRE& b N 7e b2 - 7z (Table 10),

2) T b FEHERORIC RIT T

BIPM |3, 107 ‘M DR TLEHIDUES . faBI%E L U
EEREIC LB RITE hh -T2,

3. FWEHB L UAEBERICRIZT R

) ®NEy MEEHERICRITTHE

BIPM |, 107 ¢ gml(#29 X 107"*M) DB E CRIE D
BEREB)T H B E RIT X eh - 72, —F . atropine
sulfate (3, 107° g/ml )i T B BEE) & SE4 I 0% L
720

$7>, BIPM{z, 1074 g/ml DB T acetylcholine chlo-
ride (107 g/ml), histamine dihydrochloride (10~ 7 g/ml) ,
barium chloride (10_4 g/ml) 3 L UF serotonin creatinine sulfate
(10" 7 g/ml)iz & B MRS OUMER - 3 LB % RIT S %
- 72 (Table 11),

2) =7 ZA0/NEEIAREIC RIT TR

BIPM (1, 301 L UF 100mg/kg DEHRIIHES T 7 Z /)
B IR KRGk aelc 28 % Rz & e h » 72, —7F5, mor-
phine hydrochloride {3 , 10mg/kg )R T #¢5- T/ \giidkhc

Table 16. Effect of biapenem on rabbit platelet aggregation induced
by ADP and collagen in vitro

Concentration

Platelet aggregation (%)

Compound M

M) ADP (5 uM) Collagen (50 ug/ml)
vehicle 0 562 = 1.4 572 £+ 06
biapenem 1074 572 + 1.8 555 + 3.5

Each value represents the mean + S. E. of 6 experiments.

Table 17. Effect of biapenem on prothrombin time and active partial
thromboplastin time of rabbit plasma
L Active partial
Compound Concentration Frotifombin time thromboplastin time
(sec)
(sec)
vehicle 0 72 + 0.1 186 = 0.6
biapenem 107‘M 69 + 0.1 185 £ 02
10 U/ml 11.3 + 0.2* > 120

heparin sodium

Each value represents the mean + S. E. of 5 experiments.

** : Significantly different from the vehicle control group at p <0.01.

Table 18. Effect of biapenem on the hemolysis test in vitro in rabbit erythrocytes
. Hemolysis

Compound Concentration (%)

vehicle 0 08 + 04

biapenem 107*M 02 + 0.1

saponin 0.1 mg/ml 952 + 1.3%

Each value represents the mean + S. E. of 5 experiments.

** : Significantly different from the vehicle control group at p ¢0.01.
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A HIE L 7> (Table 12),

3) FRERELE Y P OSEERIC ST RE

BIPM |1, 303 X (X 100mg/kg DEHRAIEETEILE v
F DEEIETIC B RIZ & o2, —F, acetyl-
choline chloride? 0.03 mg/kgEHIRPIHEES-12 & D, [IEIEHT
1335 030 IcRE L ), 1050143 TR AR
7N %7K L 72 (Table 13),

4. B -BHEERICRITTR

) 3 b o BSPHEMHC RIZTT R

BIPM |3, 100mg/kg NEIRAIRETF v b MiEFH S
) BSPIEk # AFICBIE X E72H%, 30mg/kg T3 %
BiZ & Jehr - 72 (Table 14),

2) 79 FOREB I UCRFPEREICRITTHE

BIPM |, 308 & UF 100mg/kg NEMRAIHR S CIRES &
URPERE Na©, KTBLorCl ) Brithc 8% g
& % - 72 (Table 15),

5. ZofnFRICEIZTE

) 7YX M/IMREEEIC RUT TR

BIPM (%, 10™*M MIBEET ADP (5uM) 3 L Uf collagen
(50 ugm) iz & B 7 X/ MREEEICHEY RIZS b
— 72 (Table 16),

2) IR R B

BIPM (1, 10 ‘M il Cr7 4 ¥ [M1#£7) prothrombin ¥
B & UTEMEALER4S thromboplastin By l- 28 % Rl S
th- 712, —F , heparinsodium |3, 10U/ml D@ E T
BRIZEE £ L 72 (Table 17),

3) EmERER

BIPM 10 ‘M IEE Tl , 7 XARMEBR T3 32
DL eh -7, —F, saponin0.1lmg/ml TIIHEHE L H
MYEF A 388 & L7z (Table 18),

Iv. # =

BIPM (%, 1000mg/kg % #ARAHRE- L TH =7 2 —f#k
FERICEALE BT E T, 100 mg/kg T2 7 20 HFEB)
f thiopental FRIENR S & P EFERE T L 8% RIT
Bighotz, 72, 7 XBEEEMBEICEWTYL,
300mg/kg BARINIR S TR L B RS b oo & &
N BIPM [IHFIHIHWER Z2H L Tk eEZ 5N 5,

HWISRALRB -F 7 ¥ LHF|ITH 5 imipenem/cilas-
tatin sodium |3 , 7 ¥ |2 EBIRNEE Y H2nizeT 2
CBRERS Y T2 LS L OTE iRy B
THZEHIHEZINTEY , ZORBERIERIZEEKR L
THRIES & LTl EFsntv31?, Kameig 1P
|3 ,BIPM )% SEVER] 4 imipenem /cilastatin sodium ( 4
A\ (3 imipenem Bijd ) & Lb#cARET L , imipenem/cilastatin
sodium {3 *7 4 X|= 300/300mg/kg BV 3T b 500/
500mg/kg BRI 5§ % & a3 & OMfT8h i 8%

FRBMER % BAE L 7257, BIPM [ZESB T & 8%
BIZ&T, 727 v MICBMEREEE T S &, imipenem |}
10 ug/animal T 5 B2 Bk 3 & U178 LIc B8 i
#FHR L 72h7, BIPM |3 320 ug/animal T S 15z s
EREFRL 2 LBEL T 5, 40,2275 7
SREXIC BV T , BIPM |2 300mg ke BHIRIIIE S T4 ¥
M B RRBICHBE 5 27, 300 ug/animal % B %
5= ROITINAT LB E RUT S o 72, bz,
BIPM (I 600mg/kg &k PIFe 5 T 17 X pentylenetetrazole
FRESICNT L CHBIERA RS b > 72, —F,imi-
penem (3 10 ug/animal Ll _F DM E NS T 2 | K
% FEH L , 7> imipenem/cilastatin sodium {Z 150/150mg/kg
LI D #ARN#E5 T 7 X pentylenetetrazole R FE My
BAEF £ R L 72, T ALH DR ) , BIPM ORISR
B L OB RE544ER 13 , imipenem/cilastatin sodium | H#
LTHLp Rt E L 5N b, _

BIPM (3, IEHEIRICHEZRITE T, SEBERALR
Rhr 72,

MR EERSERICAT L, BIPMIZRRERAIC 100mg/kg
MRAER G & 0 BE L WEKT & Z20%0 BRI
B L UAREIRMIRE DREIER 2 /R L 72h% . kB &
WLERICIIENLERE T, 0mg/kg TIIETH/T
A—F—ICBERIT A>T, F72, BIPMIEZ

- 48 T G BAEAR T W IRE ST . 1B & U
RIS LA SER 2 RS hdr o7z, L&Y, BIPM
DOV JERESRICKT T BERIID LW EEZ LN,

BIPM (3, E/)LE v MG EIGEAS T HERESL &
UK acetylcholine, histamine, serotonin, barium chloride |Z k
LUER I e RIZ& o7z, F7z, BIPMiZ#H
RN EIC & D=7 20/ pHi%kies & UREBEENVE
v POSEIESIC L CUERAE RS o el b
0, FEGB L UCHEEERICNT 2ERIIENEER
LNb,

BIPM (%, 100mg/kg Bk 5 T7 »  BSPHEH %58
&Y 72h, 30mg/kg TRAEARRET, 7v FORE
BLURPERGHEMICIZIHZE L RIZE ko T2,

Z M, BIPM (3 BREEE I B % RS ¥, VMR
BEIGWER B L CBMER L RS kb o iz,

LIk, BIPM )—#ER{ER % BRET L 72 445R 100me/ke
BRA S TR RIBIRESRADE L 7 b BSPH
HWHBIEMER AR b lz, KB L U7 v M ic 100mg/ke
BIRPIIRES- | BB M4k R BIPM BEE (Cmax) |32
377.5 4 24.7(n=4) B % (¥ 269.6 + 27.6(n=5) ug/ml, %721
#erh i — REFE AR P (AUC) 1382 297+ 485 &
93+ 10ygehr/ml L HEX N T3 1D, ZnbofEl,
b MCERAR TH 2 300mg #ERPAIRS- L 72Hke) Cmax
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17.34 2.2(n=5)ug/ml B & 1F AUC 29.2 + 4.8yg-hr/mI® |z

s
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General pharmacological studies on Biapenem

Toshiharu Shiba, Kazuhiro Kitazumi, Tomokazu Ishikawa,
Masao Yanaka, Yoshiyuki Shikata and Mami Ito
Biological Research Laboratories, Lederle (Japan) Ltd.

1 - 6- 34, Kashiwa- cho, Shiki, Saitama 353, Japan

General pharmacological properties of biapenem(BIPM), a new carbapenem antibiotic, were studied
and the following results were obtained.

1. BIPM at doses of 10 ~ 1000mg/kg i.v. caused no influences on the gross behavior of mice.
Neither 30 nor 100 mg/kg i.v. of BIPM affected the spontaneous motor activity, thiopental -induced
hypnosis and pentylenetetrazole -, strychnine - and electroshock - induced convulsive reactions in
mice. Furthermore, the same doses of BIPM showed no effects on normal body temperature and
pressure - pain threshold in the inflamed paw of rats. BIPM at a dose of 300 mg/kg i.v. had no
influences on the spontaneous EEG pattern in rabbits and at doses up to 600 mg/kg i.v. had no
potentiation of pentylenetetrazole - induced convulsive activity in mice. In addition, intracerebro-
ventricular injection of BIPM at doses up to 300 xg/animal did not produce behavioral changes in
mice. By contrast, imipenem/cilastatin sodium at a dose of 150/150 mg/kg i.v. and above
potentiated the pentylenetetrazole - induced convulsive activity and imipenem injected intracerebro-
ventricularly at a dose of 10 ug/animal and above elicited convulsive behaviors in mice.

2. BIPM at a dose of 100 mg/kg i.v. slightly caused a decrease followed by a increase in blood
pressure and increases in heart rate and femoral arterial blood flow without any changes in ECG and
respiratory movement in anesthetized dogs, whereas this compound at a dose of 30 mg/kg i.v.
elicited no effects on parameters. BIPM at a concentration of 10~ *M exerted no influences on
contractile force, beating rate and coronary flow of isolated perfused rat hearts.

3. BIPM at a concentration of 10~ 4g/ml (2.9 X 10~ *M) did not influence the spontaneous motility
and the contractile responses induced by acetylcholine, histamine, serotonin and barium chloride of
isolated guinea pig ileums. Furthermore, BIPM at doses up to 100 mg/kg i.v. showed no effects on
propulsion of gastrointestinal tract in mice and on airway resistance in anesthetized guinea pigs.

4. BIPM at doses up to 100 mg/kg i.v. showed no influences on urine volume and Na* , K+ and C1~
excretion in rats. A delay of BSP excretion in rats were observed at 100 mg/kg i.v. of BIPM, but not
at 30 mg/kg i.v.

5. BIPM at a concentration of 10~ *M did not influence the platelet aggregation by ADP and collagen,
the plasma coagulation and the hemolysis test in rabbits.

These findings suggest that BIPM seems to be much less potent than imipenem /cilastatin sodium in
inducing proconvulsive activity and has no remarkable adverse actions regarding this general pharma-
cological study.



