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Carumonam O R —HHERER

IWARRK « RIEE - MAHS - RERES
A — - H L1EF - EEFER
EHARFEFRE -—ARFRE

RNIGRE
E#RFEFFERREFRE

L RPIWN
REHER TERASHBREEEESE

BEMAETEEE 27 &2 XR12, carumonam (CRMN) DOEKE—HHRER 1T
72

FERIX 500 mg STEENE D BEEIR S » SBIA L, 1,000 mg D SAigkeE, 5k, 8, 2,000
mg O EEEEOSBERS 21To7:%, 2,000mgD 1 H2E5, 26 (1H) ~11H (6
H) OBER5%2{T-o7,

1) 2,000mg @ 5 EFHEFRERT, 3FF 1 FILHIERSHOABE 2 FL - LNELE -
EER, BFHORECAFICERT 3 L BEbh 3 EEER D s o7,

2) 2,000 mg @ 11 EIFEHERIC BT 6 i 1§ TlE GPT OBE FRESTAD S 1
72 LSHE, BRRECARICERT 2 tEbh 3T iz o o7z,

3) 11 EMEFREBR B TENMEE C RIZTHELRIT L, FREETIRENEE
BT 2HEORED L BEREOHMMBRD o> iz, BESE TR T~22i3T
OoNgrolz, £z, Clostridium difficile b I iz ho 1,

4) BEERARSROMPBE R 1.4~1.6BHTH D, HiE®kiZ 0.7 BT
BIPEEICEL, ZO% 2.0 BEREDEBEE TR, 5 Wk Lz, BEE5%0 24 BRER
hHEMERIZ 63~T6% T, Z DREH0RE% 7.5 BRI E & UCRE i & L CHEM
ansz, 11 EERRICE T 2 HES & VRKRESROMTEE LRI SEL1.5 8LV
I4BETHY, ERESICLIIZBREITO AL 572,

5) RPHEEEBHEORBWIIRE Shikh > 728, HIEEMRND g-5 7 5 18
HRABY» ERE s ne,

DlEoZ et s L UEMEREBIZ OV TORETEE, S carumonam 354 X 512, K

JUNE 1987

FHEITOWET B D EEZ STz,

& C » (=

Carumonam (CRMN, AMA-1080/Ro 17-2301) i3 &
HERTEEASHIRAEF IS TREsn:
sulfazecin DEABIE R LENIEH T2 Lic L DB
SNIH LW LEME % E T % monobactam (BB
N-Z2n7 + B-7 75 L)RMEWME T, 2 DILEHEER
i3 Fig. 10#@Y TH%, CRMN i in vitro B & U in
vivo LRI B> T, Pseudomonas  aeruginosa,

Citrobacter freundii, Enterobacter cloacae, Serratia
marcescens, Haemophilus influenzae % &ts 7 7 L%
B L THEOWIENEZTRL, »2, BXOEKOEL
¥ 5 p-lactamase KL T EDLHO TEETH b, £1
CRMN BREFAZRL, &5I&ES 7 L8HER
ERRHR = ¥ 2 ICB O THROGBREBHRE2ET 5"
Ty MBLURTVRAECBIT 3 AMERRETO LDy
flix 4,650~7,890 mg/kg (i.v.) THH, F v b 5:8H
BARKRSHEERR S L OV L 5 BRBIRN S EHER
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Fig.1 Chemical structures of CRMN and its
open ring metabolite
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BRIBLTRBRELBEFREIID ST, EXEEG
Vb 100mg/kg/BTH %, BFFRIEMERER, ZREF
HHBRB L U—MREBRRICBLTH LSBT RE
MERED SR Tnn?,

7y b AXBIUSLVEHANKES LI5S, &5
15~30 FEICREMPBREIEL, LUK 20~60 503
BT H» 5K L, 5% 24 RERILIN O R P HEHEER
it 52~66% T, % DKEHIKS5 % 4~8 BRI HE
HEhT2z2,

iz, FFNCHEL CEREER IEHASH L HRAFR

% %1T>C\v»3 F. Hoffmann-La Roche #ticB\: T,

BEAZxSRIC 1 BAE S50, 100, 250, 500 3 & 11,000
mg DEEFERANEEIC L 5 ERE—ERBSERI L
RBER, KEOBBEMERIFTH 572,

DEDZ b s &EH - ZeMREB» S, FEIE ST L
MERAE T 2 ERAMSHEFENLDOT, BERA
BFEBEEENRCBSSES A» o IACED, ER
FEFBEEHL TReMB L UEMBRBIC OV TR
L,

. RRNRELVFHE

1. £

KHEES TEKRSUBREE 2NRICL TEE
UiEEE o L2, B¥RE, K - RRE
BXUCRMN FHRIGT A bz ¥OBHIRZ 2 E
L TARBRBIMOBEEEREL 2 TROHDHE

BECAKIOENY, EBRER2 BT 23 MLH
B, HBREWN - NEBLIUFEINZEERECh
WX ABEYIRALERE, BTV DOTLRESR
WROMETEENSLER IO E+AREBEET-
retk, BEKIIAEERBCARBOWRE L LT,
WEREOER, R, KE, BLUSNHRIEE
Table 1 iZR T, 3t 27T ROBBREDER, R, &
HiZZhZFh, 30~52m (41.1+6.1%, Meant
S.D.), 158~18lcm (167.9+4.8cm), 60~82kg
(65.4+5.8kg) THo1z,

2. REEB L URSH®

HE& 3 Table 1 12T 2 & <, 500 mg (f7fffi) (1A
T mg RRiE TN Tmg (Hff) 277) EEATHE
FERER D SBAtE L, BERSEEB L L TIRIER,
1,000 mg O S ¥E#EE, HiE, #ES X U°2,000 mg
D EREEEET o7, DT 1 B2 E@EKHMET
Hey2E) RECLESGKRSEBRELT1AE
2,000mg ® 2 @&EE (18), SEFEE 1H2@%
2HMEBLUEIBBHLIE), 8L U 11 EFHE
(1H2E%25BEBLUEHBCEH1E) #AEgx
f7o7: (&5t 8Steps),

S % %% ¥ T 13 CRMN @ 500 mg, 1,000 mg
F /- 122,000mgx250mlD A B RE K ICHE
L, FHERANICIEMTEALR, HETIE
CRMN ©500mg % 0.5% # VR & 4 > ® (FE
AENHA YY) EHREImIOES THERL, B
WIZEAL 72, #ETIE CRMN @ 1,000 mg % 72
122,000mg#50ml 04 BEREKRICERL, i
BRNICSHErFTEALL, B, EEKE
B UESERSICB T 3HORSIHBHRAE T,
TOHBEFIBOKRS» S SHHEDOERRFIKRS
L7,

BHEBOWEBRELRT 11 DFFFHABRD A 6 4, o
HEBER 3BT OLL, BHRRIIBLTIHBREDE
Higzhr o7,

3. REBERY Y2 —L

WERE 2 AFIR S OB Fk & DERKFEFR
MBI IC AR ¥, BEEESORH I - thER
BEORWILEERL TERE®, 3561, &
BIBED 1, 3BLUI12:BRCEEMRERDDD
BYMRE L TIEK - RRERI1T o7, BEEFFER
BB LU EHREABRCBIIESERERAT Y2
— V% Fig.2 8 X U Fig. 31ZR ¥,

2B, WERECIIFERFE 1B S o %R
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Table 1 Physical characteristics of subjects and dosage assignment

S D Subject Age Height | Weight
tep osage ubjec (yr) (cm) (kg)
No. 1 38 166 66
1 500 mg, i.v.d. 2 37 166 60
3 47 167 70
4 45 167 60
2 | 1,000 mg, i.v.d. 5 49 168 65
i? 6 33 170 75
@ 7 52 160 63
(5]
2 3 | 1,000 mg, i.m. 8| 40 172 60
K 9 43 169 64
&
& 10 30 173 65
4 | 1,000mg, iv. 11 43 172 68
12 51 175 68
13 50 158 62
5 | 2,000mg, i.v.d 14 36 169 60
15 50 170 65
16 32 168 60
2,000 mg, i.v.
6 17 35 162 61
X 2/day X1 day
18 41 169 61
g 2,000 mg, i. v. 19 | 38 160 63
o 7 | X2/dayx2days and 20| 38 171 67
[72]
S X 1/day X 1 day 21 48 170 60
2 2| 3 166 82
3
g 23 39 165 68
a 2,000 mg, i.v.
S 24 40 166 62
8 X 2/day X5 days and
25 38 164 60
X1/day X1 day
26 43 168 73
27 39 181 77
41.1 | 167.9 65.4
Mean = S.D.
+6.1 | +4.8 | %5.8

DlRAEEL, ABPRTR 7 Vva—LiRE s L U
I—t—, AIXOTWMEEL,

4. BEREE
FHBGAH TEBS N REEB % Table2 i
~To

1) BRER - tEFR
HOKSRBE L VEGRSZBROE 1 BES
WTRKRERTB L UKRER 1, 2, 4, 6, 8BFRIE L,

fhOFHBRBE BV TREFOKER B L UREE]L
SRERIE (S DBEHD), 2o BB BEER
ZOWTOMEZEB L URNRIZE 2T,

2) HEMRES L OER
HOKRERRS L CEGKRSAROE 1 HBKS
WTREBRSRB L UKREHK 1, 2, 8EFRIEW, O
REHICBVLTIRMZ - DRI, WS, [
E, IR B & ULHEF 12 ZXLERORIE 21T
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Fig.2 Schedule for medication and examinations

Single dose study : intravenous injection

Day of trial 1st day 2nd day
Clock hour gam 10 pem 3 5 7 9 gum
————t — |
Time after adm. o 1203 r 4 6 8 10° 12 26
CRMN administration *
Blood sampling ® OO0 O O O ©) [ J
Urine sampling I 0-2 hr 2-4 |[ 4-6 ][6-7.5](7.5-10][10-12] [ 12-24 hr |
Subjecti t. &
e & | O O 0O O O 0
Physical examination X X X X
ECG (] (] O o
Meal % * * X |

@® Hematology, Blood coagulation, Blood chemistry, Direct Coombs’ test, Serum concentration of CRMN

© Hematology, Blood coagulation, Blood chemistry, Serum concentration of CRMN

O Serum concentration of CRMN

Table 2 Examination items

1. Subjective symptoms and objective signs

2. Physical examination and ECG

Body temperature, Respiratory rate, Blood pressure, Pulse rate, ECG

3. Laboratory tests

1) Hematology
ticulocyte

2) Blood chemistry

WBC with differential, RBC, Hb, Ht, MCV, MCH, MCHC, Platelet, Re-

3) Blood coagulation and
platelet aggregation

4) Immune serologic test

5) Urinalysis

Glucose, T.cholesterol, Triglycerides, T.protein with differential, Albumin,
A/G ratio, T. bilirubin, D. bilirubin, GOT, GPT, »-GTP, LAP, ALP, LDH,
CPK, BUN, Creatinine, Uric acid, Na, K, Cl, P, Ca

Prothrombin time, Activated partial thromboplastin time, bleeding time
(Step 8), platelet aggregation (Step 8)

Direct Coombs’ test

Volume, Appearance, Specific gravity, Osmotic pressure, Sediments,
Qualitative (pH, protein, glucose, ketones, occult blood, urobilinogen,
bilirubin),

Quantitative (Na, K, Cl, P, Ca, creatinine),

Endogenous creatinine clearance

. Fecal bacterial flora

Aerobes and anaerobes (Step 8)

5. Serum concentration and urinary recovery rate of CRMN

72o

3) RRRE
HEKEHERS L CEGKRSFBROE1IABE
WIS HTB L U542, 8RB W, thoREk
Bz Tk &E DR SHNIC Table 2 i RTHED
—RIMERE, MBECEEREERIT >/, MEE

ERRES & CM/IVRERERER, YobortE
YR (PT) 8 L UEMARS bo R TF7RAF >~
B (APTT) OfIE % &HB O —RMBIRE X
FRCE b T, HmRMAIES & 0 ADP % 5 U
27 =5 v R GEERA L U IVMREEERE R
11 EEERBORTR TIT o7, BE 7 — L AR
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Fig. 3

Schedule for medication and examinations (continued)

Consecutive dose study : 11i.v. doses of 2000 mg in 6 days

1st day

Day of trial

1st day

Clock hour

gam

|

1pm

Time after adm.

——+
9+ 10°20°30

CRMN administration

Blood sampling

Urine sampling

Subjective symptoms &
objective signs

Physical examination

ECG

Meal

t+0
® OO0

O

I

0-2 hr

[ 0-16 hr

O
X
O

OX O

2nd, 3rd, 4th and 5th day

Day of trial

2nd-5th day

Clock hour

Time after adm.

00 —t—

0°)

CRMN administration

Blood sampling

Urine sampling

©

(3rd & S5th day)

4+ (4,6,8,10

2-7.5 hr

| 0-16 hr

Subjective symptoms &
objective signs

Physical examination

ECG

Meal

O
X
O

OXOL]o

6th and 7th day

Day of trial

6th day

7th day

Clock hour

gtm
t

Time after adm.

o 4w
o ——un

u

CRMN administration

Blood sampling

Urine sampling

O O @) )
e s o)

7.5-24 hr

Subjective symptoms &
objective signs

Physical examination

ECG

Meal

O
*

X O e

(|

*

Bleeding time, Platelet aggregation : on the 1st and 6th day
Fecal bacterial flora : on the Ist and 7th day, and on the 7th day after withdrawal
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TARTORBRIC BT 2R EFERTIT > 72, RIRE
BEBRSHERB & VEGRKRSRBROYVIRR S %K &
TR E5%IIRR] & LT 2 B5ifE, MidEAl s
L T ESMBE D FEERRIC DV T Table 2 127
THEDRERIT> 72,

4) BRMEE

I EHFRRCBVLTARRRERERS L URE
RTR1IBEHOEETHEOEEEERE LT o7,
FRMEIE 3522°C T 18 BFRFXUIZE L, BIXME
i 35+2°C T 40 B¥fE Gas Pak ¥ X 7 4 % A\ Tk
SEBEEITo ., FIUEBFLEFRBEORAZE T
Trypticase soy blood agar (DIFCO) %, XM
BHOBREHOHEIE X BHI blood agar (DIFCO)
REREREME LTHV ., BRORECIBA
# & 13 Enterobacteriaceae Biochemical Card
(AMS), HEHERE X API 20 STREP, 7' F VEE
ID7 A b SP-18, 7 F v¥EFERENES 7 LEBH%
Bt Minitek Y-Y YR 7 4, yeast &L Tid
API 20C Candida AUXANO GRAMME o # v b
ERWTTo> 1, BROEIIHRNEEDEFRR
FIORBEEEH» SEE1g LD DERBEEE
L7z, BHBAESUT 2X10° colony forming units
CFU)/g Th o7z, 28, EENHABEROHE L
BAFEZTERREFBEETIT o120

5) M - R BEHE

CRMN 8 & il F O MR BE B & UFRE
FRTRERRS B L VEGKRSOHIEZ & VI E
%T‘x"%@f?—’i‘»ﬁﬁﬁ; U5#% 10, 20, 304, 1, 2,
4, 6, 7.5, (24: BRREEROA) RFHEIE TR
Al L TEBEIORERTIC, SRR T3 AT
BRI & UBLA® 30 4, 60 2 (KT, &5
P8 T# 10, 20, 304>, 1, 3, 5, 6.5, 23 B
HEIZhZhEML, BLOEE L CERmME%
REMRFLZENE L T0.1M V » BEEE® (pH
6.0) TIEREIC 2EHFERL THEREL 72,

R EERESRR TG L FRE5%0
~2, 2~4, 4~6, 6~7.5, 7.5~10, 10~12, 12~
U R Y, EFRSRBROVESB & URKRIES5H
REERTB & VR E5% 0~2, 2~4, 4~6, 6~7.5,
(7.5~24 : BRI ERED ») KRR %, i3 /REAIE
LTREMBEOERR % 0.1M ) > BEEHRK
(PH6.0) TIEREI 2 EICEIR L CHEBREL 72,

MmES 5 & UR$ CRMN 0 #EHIE 13 Escher-
ichia coli NIH] BB LT 57 4 — 7 = VKT

Toteo BIBBRRIZH0.1ug (SH)/ml UUTD
ug/ml ToRIZTRT ug (JIffl) /ml 27RF) THo
7zo &7z, Providencia rettgeri ATCC 9250 % 1E
BLTL2BEr7u~bII74—/N4A -7
77 4 =LV MBERB L CRBOEBERBY D
BELRN L MEEERERBYTH 2 -5 7
s LERERE EEWE 1) OR$EE I HPLC i
THIZEL 72, %8B, MF - RPBEAES L UG
VO IZ KHER TEGRRSH P RFFFR TIT-
720

I. 2 B & &

1. &2 H

1) BEER - thERR

1 [ 2,000 mg, 5 EIF#FRAEBROYIEIR S+, 3 Fi+
D 14 (8% No.19) HEREFL/DT, 20
WERE D Z DEID’RES D A Z P Thik L Lk
WTNOBEREICBLTHE - IENEERRD S
iz dp o 7o, BERE No. 19 i3 5 E#ERB O HIERK
5tk 1 HBCBRERL . BEREEEL TS
JEWEVBERIZ—ERCHEE o, F03INE
CHEBKEHRZ, BEOPILEEZLLOT, %
DEFETRER2FIEL 72, BEPILICIDVES IR
R[UIBEERL, ZOBBR TS Lidkdr o, 4FK
WEBREOTHOT, F2RBLUBOBERSAT Y2
— BT, B2EIBUEBOKRSIIBWLT
BIEZ 2 & 6 BRERDOFZ 34 <, HEMI
bASAERED s/, %A, 1EEKRSD
BREEHBOSEXEEL, ¥/EES BV TR
1,400 mg ® CRMN »#&5 a7 2 £ »580 6 i
otz

%8, 1E1,000mg DERHEFREBRICEVLTH
7, BRZEORERIRDSNLD» >,

2) EEHRES L CLER

LTFNOBEE TV T LIKE, TR, MmME,
PRinf s & ULHEF 2 FELERICEKFRE R
HT2LBbh3REIRD ool

3) BRRE

—RIMERE TR AFRSCERT 2 LBbh 3
BRERIRD oz o7,

IS4 FEEIRE T3 1[E2,000 mg, 11 @#FFE
SEED 6 B 1 B (#B&E No. 27) TGPT 0&EE
EESFD s LS EKFIRECERT 5 L Bb
N2RBEITID N o1z, 11 AFERERICB T
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Table 4 Effect of CRMN on platelet aggregation.
Platelet aggregability in 6 healty subjects
before and after 11 i.v. doses of 2000 mg
in 6 days
Inducer ADP Collagen
Concent. 4.6 uM 2.3 uM 3.0 ug/ml 1.0 ug/ml
Normal range | 73.0+11.5% | 59.5+18.4% | 79.2+6.4% 62.3+27.1%
Subject | Before| After | Before| After | Before| After | Before| After
No. 22 78 50 70 33 84 80 83 73
No. 23 46 33 41 21 78 80 54 27
No. 24 34 34 24 23 80 80 71 68
No. 25 71 60 63 34 78 88 76 64
No. 26 47 35 33 20 62 56 6 5
No. 27 44 43 39 28 89 85 80 78
Mean 53 43 45 27 79 78 62 53
(£S.D.) (17) (11) (18) (6) (9) (11) (29) (29)
Paired t-test p<0.05 p<0.05 NS NS

Normal range : Mean*S.D. of males aged 40~60 yr.
. examined at 5:00 pm on the day before the 1st dose

Before
After

: examined at 5:00 pm on the 6th day (8 hours after the 11 th dose)

% 6§l GPT, GOT 8 & U y-GTP ORERME %

Table 3 12T, #EE No.27 K BWLTIXRERID
GPT #» 6U/L (FBH1MRZHFIX 24U/L) TH 3 Dixxt
L, &&lD 10 EIf 5 16 B¥fEk, 11 ERE8 B LU

Table 5 Bleeding Time

Duke method

(Normal range : 2~5 min.)

4 B Ic #nEh 42U/L, 43U/L 8 X U853U0/L
EERELRSEDON, BERT LBRICIIEES
BRcEE L 72, &8, #EE No. 22, No. 23

£ U No.

26 IZBWT GPT s —@M W EH %

Blh, W Fhb Z0BREREMZ LD TH 7,

1, HERE No. 26 B} % y-GTP 351 &L D

PrRETHLY, FHAKSCLIRBEIRDON

otz

FRREABE TR L L EE Y — A ARBIT T

Subject Before After
No. 22 3 min 0 sec. 2 min. 30 sec.
No. 23 2 min. 30 sec. 3min. 0sec.
No. 24 2 min. 0 sec. 2 min. 30 sec.
No. 25 1 min. 30 sec. 2 min. 0 sec.
No. 26 3 min. 30 sec. 4 min. 30 sec.
No. 27 1 min. 30 sec. 1 min. 30 sec.
Mean 2 min. 20 sec 2 min. 40 sec.
+ S.D. + 49 sec. +1min. 2 sec.

TOBBRE B TRETH Y, MBREERREL

LTOPT 8L U APTT KEERRED s>

AN

After

11 EE$ERER D AT T EM L 72 M/MREEERER

ETW Table4 I R"T L <, ADP & 2/ Mg
BERICICEETIZH 5 2EE (p<0.05) DINEIE
RHBZDsNIzps, 37—V ICE 2BERIGICIZ

ZLRED S hieh o7z,

72, FIRFCEMES hic EMBEFEHIEC BV TR,

-7

dose

Before : examined at 5:00 pm on the day before the 1 st

. examined at 5:00 pm on the 6th day

(8 hours after the 11th dose)

(Table5),

WFNDERE O L MBI b ERIIFRD s h»

FRETIIVTHOHEREF B L THEARSIC

BET2LELbNIZRFIRDONT, i, AE

MILTF=o 20T I ABEFLRTREL(LIE
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Table 6 Effect of CRMN on fecal bacterial ROk otz
flora. Bacterial counts in 6 healty 4) BAMEE
subjects Feceiving 11i.v. doses of 1 E 2,000 mg, 11 @?@Eﬁﬁblb’wfiﬁﬁbhzs
2000 mg in 6 days. SIS X CRERTH 1EBORERERD
(CFU per gram of wet feces) %:ft% Table 6 % & U Fig. 4 107+ BAMEES
Subject | Organism | Before fi\;:e; 1)1’ g:yt::teith CEBUCPIL Tia Table 6 1oy Tk <, fF5itt
2000 mg | withdrawal B L UBSHR & b AR5 & 2 EB 2Bk
Aerobes | 1.1x107 | 1.2x10° | 4.0%10° BOONLE 2N, BEHOBMERYY ORMY
No. 22 | erobes | 1.4 10 | 2. 4x10% | 2.1x10% {tid Fig. 4 b:ﬂm’s" hap .< , 11 @iﬁ&@blﬁﬁﬁﬁ’@
Aerobes | 1.3x10° | 2.8X10° | 6.8x10° i& C. freundii, E. coli, Klebsiella pneumonige 3
No. 23 LW E. cloacae 72 £ @ Enterobacteriaceae #%/)
Anaerobes | 7.0x10° | 3.5x10™ | 2.8x10% -
- - 7 U, Enterococcus H3¥HIL 7z,
No. 24 Aerobes | 4.0x10° | 2.9x10" | 1.2>10 INSEHEOERIIIEESKTHR 1:BB RS
Anaerobes | 2.1x10% | 1.4x10° | 1.1x10° DEEICIZIZEE L . BEEECIE— 2O
No, 25 | Aerebes | 1.710° |19.0x10° 1.6x10° FYREHRECRED sk ote, £, B
Anaerobes | 1.010°% | 4.4X 107 | 4.6x10%  ppg s pipsmr BN T3 C. diffciled oy
No. 26 Aerobes | 1.1x10° | 9.0x10® | 1.9%x 108 NOBEBREICB LT ORES AR DT,
Anaerobes | 3.3x10° | 6.0x10° | 1.9Xx10%° 2. EYERE
No. 27 Aerobes | 1.5x107 |8.0x107 |2.1x10° 1) BERSEOMPSE, Rt
Anaerobes | 1.8 X101 | 2.4x10™ | 4.0x10° CRMN 0 500, 1,000 3 & U* 2,000 mg HEHS
Aerobes : aerobes and facultative anaerobes BOEAMPBELFIC2-2 /78— b AV b edt—

Anaerobes : obligative anaerobes

TrETN(J2IZL, 1,000 mg FERBROA 1-0Y

Table 7 Pharmacokinetic parameters of CRMN after a single administration
Mean*S.D.(n=3)

Dose level 500 mg 1000 mg 2000 mg
Parameters Route i.v.d. i.v.d. i m. iv. iv.d
a ( hr! )| 1.53+ 0.09] 2.89+ 0.80 — 5.38% 3.43| 5.86% 2.81
) ( hr? )| 0.45%+ 0.04| 0.51% 0.02 — 0.44+ 0.07| 0.51% 0.04
ka ( hrt ) — — 4.72% 2.65 — —
ke ( hr! ) — — 0.36+ 0.11 — —
trves, t1i2 (1 hr )| 1.55% 0.15] 1.36% 0.06| 2.03+ 0.55| 1.59+ 0.23 1.36+ 0.10
Wi ( L )| 9.69% 0.75| 9.56+ 2.67 — 8.06+ 3.32 6.35% 0.55
Vas, V. ( L )| 194 +£1.2| 184+ 26 | 23.3+ 4.2 18.7+ 2.0 15.2 + 0.6
Clearance ( ml/min. ) [ 146 +21 155  £27 137 £29 136  £15 129 £13
AUCo-=hr (hrepg/ml) | 57.9 + 8.6 (109 +19 126 £30 123 £13 259 24
tmx (  hr )| 1.0 1.0 0.72+ 0.26 — 1.0
Crmax  ( pg/ml )| 30.9 £ 2.6 | 55.6 £ 9.5 | 34.5 + 3.8 — 126.2 +13.0
a : Rate constant for distribution phase Vag, V. Volume of distribution
s : Rate constant for elimination phase Clearance : Serum clearance
ka . Absorption rate constant AUC ! Area under the curve
Kel : Elimination rate constant tmax . Time of peak serum concentration
tis2g, tis2 .. Biological half-life for elimination Crax . Peak serum concentration

Vi

: Volume of central compartment
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Fig.4 Effect of CRMN on fecal bacterial flora. Changes in the number of organisms in 6 healthy
subjects receiving 11 i. v. doses of 2000 mg in 6 days.
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114 119
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g 8- 81
,Ef E. coli
E Clostridi
£ R ostridiuem
S 74 K. pneumoniae 79
8
o E. cloacae
F
2 6 6
=]
3
E)
£

5 ) 57
Z C. freundii

4 4

34 34

T T T T T T
before after 7th day after before after Tlh day after
11 doses  withdrawal 11 doses  withdrawal

Mean values of 6 subjects. The count of organisms in undetected samples was
regarded as zero in calculation.

Fig.5 Serum concentration of CRMN after a single administration of 1000 mg
100 100 150
125
80+ .
i.m. iV
T I 100
® 60
5 L 75
g a0t
g I 50
20 25
T3 54756 7 8 T2 341 5 5 7 8 T 54 56 7 38

Time after injection (hour)}

Theoretical curves were generated from mean kinetic parameters (geometric mean values, n=3)
calculated on the basis of two-compartment open model (i.v.d. and i.v.), or one-compartment
open model (i.m.).

Each observed value represents a Mean+SD.
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N hF AV b e F=FrEFN) ZRVTEELR
EYEN 1 EH % Table 712, 1,000 mg BB 5%
OB ERR % Fig. 525K, 500, 1,000 8 L *
2,000 mg HEEI¥ 5% DR CRMN BE B & IR
thikitt=e % Table 8 12, 1,000 mg EEIFSHDKRF
HEHERE % Fig. 6 1R T,

(i) /Apg#eE - 500, 1,000 8 & 1UF2,000mg %> 1
BRI TARSE L BE0RENTBE (AT
BF) 1384, 30.912.6 ug/ml (Mean+S.D.), 55.6
+9.5ug/ml, 126.2+13.0 ug/ml T, Z DHEX,
1.55+0.158F R, 1.36+0.06 B 8 & UF1.36¢
0.10 BRI ERH (1,,,8) THF»SHELZ, &
7z, HEREBOMPBEMFETER (AUC-) BL U
BEMTEE (Cmax) CRARKESELZEDOON
7o RENCIITEH 24 BH E TUREROEXR,
75.5+0.9%, 64.8+1.0% 8 X UF63.3+2.1%»58k
HEh, 2OKEHMIKSE 7.5 FEURICHEE R
72

(i) A5 1,000mg #HEL 2BE, £50.7
+0.26 BERI I BB M B E 34.5+3.8 ug/ml iz
EL, Z20D7%2.0310.55BERID¥EM (4,) Tl
5L LT AUCo-w i3 126430 hre ug/ml ¢4
D, 1,000 mg AFERERB & UBERO AUC,.,
LRIZEDETH > e RP IR EH 24 Bl g o
BEED 71.41£3.5% 38kl & 1, ZOXEHH
5 7.5 BRELNICHRE E hie,

(i) FE:1,000mg BELBEOMpREY:
WA (4,.0) 1 1.59+0.23 BRI T, Repucizilss
24 B TR ERD 68.5+6.8% kM s h, %
DRER TS 7.5 FFHEILRICHRtE S hie,

B, LREREERIC L 3 HEKREROAHE
B (VBIUVAR) BLUMEF 2 Y750 ARE
EEBIUKRESERIZLIIKRERERRAD SN
27,

2) EGFRERFOMTBEE, Ry

1[8 2,000 mg, 11 E#FFRBC BT 2 ¥EL L

Table 8 Urinary concentration and recovery rate of CRMN after a single administration

Mean=+S.D.(n=3)

Dose and route 500 mg 1000 mg 2000 mg

Urine sample i.v.d i.v.d im. iv. i.v.d
Conc. | 987.7 + 387.7 | 1975.5 +1468.8 915.5 + 399.5 | 1730.0 + 801.3 | 2422.5 +1464.8
0~2hr Rate 209 + 2.2 16.8 £ 1.4 13.9 £ 3.6 19.5 + 3.8 16.1 + 0.6
it hr Conc. | 379.0 £ 53.6 | 1446.2 £ 724.6 976.2 + 345.3 541.2 = 31.9 |1906.1 +1489.6
Rate 8.8 + 0.8 8.1 + 0.8 10.1 £ 0.2 6.9 £ 0.3 8.1 £ 0.6
i~Ghr Conc. | 144.7 £ 85.1 400.5 + 215.3 | 1034.3 + 620.2 814.2 + 133.3 619.7 + 575.4
Rate 3.0+ 0.8 29+ 0.3 5.3+ 1.5 25+ 0.3 3.2+ 04
Conc. 78.2 £ 24.2 141.4 + 66.2 759.3 + 386.4 388.0 = 189.3 161.7 £ 130.0
675k Rate 1.2 £ 0.5 1.4 £ 0.1 2.6 £ 0.9 1.5+ 0.5 1.2 £+ 0.2
7 610 br Conc. 48.4 £ 36.2 49.5 £ 16.4 250.3 + 118.4 150.7 £ 44.3 73.1 £ 36.7
Rate 0.5+ 0.3 0.5+ 0.1 1.2 £ 0.5 0.6 £ 0.2 0.5 0.1
10~ 12 hr Conc. 20.1 £ 13.1 17.3 £ 14.2 103.4 £ 51.0 53.1 £ 20.7 39.0 £ 11.1
Rate 0.2 £ 0.1 0.2 £ 0.1 0.5+ 0.2 0.3 £ 0.1 0.2 £ 0.
12~4 e Conc. 2.1 £ 1.7 4.1+ 1.5 7.8 £ 8.0 7.4 £ 2.6 6.5+ 1.6
Rate 0.02+ 0.01 0.02+ 0.01 0.04+ 0.03 0.02+ 0.01 0.02+ 0.01

Total

(0~24 hr) 75.5 £ 0.9 64.8 £ 1.0 71.4 £ 3.5 68.5 £+ 6.8 63.3 =+ 2.1

Conc. : urinary concentration of CRMN (xg/ml)

Rate : urinary recovery rate at hour of CRMN (% of dose/hour)

Total : total urinary recovery rate of CRMN (% of dose)
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Table 9 Pharmacokinetic parameters of
CRMN after 11 i.v. doses of
2000 mg in 6 days
Mean = S.D.(n=6)

Parameters After the Ist dose | After the 11 th dose
a ( hr') 2.57% 0.54 2.70+ 0.52
B8 ( hr!) 0.45+ 0.03 0.50% 0.04
tizs ( hr ) 1.53+ 0.10 1.40x 0.11
vi (L ) 12.2 £ 3.2 10.1 £ 2.8
Ve (L ) 20.3 £ 4.3 21.6 £ 5.5
Clearance(ml/min.) | 154  £37 178  +43
AUCo-she (hrepg/ml)| 225  £43 196 £39

Fig. 7

injection 1st 2nd
L 4

200

150

100

Concentration (#g ml)

30

BB S HOFRAMPBE 2 FI 2-2 28—} x
Vb e A= rETFVERCTEE L BYEhy
Ef % Table 913, MPBEHERB% Fig. 712, Fh
Bt % Table 10 IZR ¥,

Table9 THO 2 T, VIEKREES UG
RSB O MFBEFBI (4,.8), SHEHE V)
BLUMB 7Y 75 AIESFERS L 3 i
T ohizbhol, 11 BIESRORKRSIzHT 3
B 0 ORFHRM R IIZIZERCEINL, »o, &
BIEE% UM E TICERERED 68.9+2.5%
et & i,

3) M B & CRPIEEEGERSHY

CRMN o 500, 1,000 3 & U 2,000 mg B[ 5

Serum concentration of CRMN after 11 i. v. doses of 2000 mg in 6 days

Time after the mtial injection (hour)

3rd dth  Sth 6th  7th 8th  Oth 10th  lith
L R 2 ) L R 2 L R 2 L
8 16 24 32 40 398 36 61 72 80 88 96 109 112120 128 136 144

Theoretical curve was generated from mean kinetic parameters (geometric mean values
n=6) calculated on the basis of two-compartment open model using the serum concent-
rations obtained after the final dose of 11 doses in 6 days.
Each observed value represents a Mean+SD.

Table 10 Urinary recovery rate of CRMN after 11 i.v. doses of 2000 mg in 6days

Day 1st day 2 nd day 3rd day 4 th day 5th day 6 th day
Administration
Subject Ist and 2nd | 3rd and 4th | 5th and 6th | 7th and 8th | 9th and 10 th 11th
No. 22 12.4 23.9 35.3 47.8 60.1 64.8
No. 23 12.2 23.4 35.5 48.7 61.6 68.1
No. 24 12.9 26.1 39.3 50.9 65.0 72.2
No. 25 10.3 22.3 35.1 48.2 62.1 68.9
No. 26 12.3 24.5 36.0 49.7 62.6 70.0
No. 27 12.6 23.6 35.3 47.5 62.6 69.6
Mean+ S.D.
(n=6) 12.1+£0.9 24.0£1.3 36.1£1.6 48.8+1.3 62.3£1.6 68.9+2.5

(% of total dose)
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Fig. 9
days. Mean+S.D.(n=6)

mg
2000 -~
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Urinary excretion of CRMN and its open ring metabolite after 11 i. v. doses of 2000 mg in §

CRMN after the 11th dose

0-7.5hr : 1418.1t213.6mg)
0-24 hr : 1445.3+212.2mg
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FIEABRB LU 1E2,000mg, 11 BEEERERICE
FAMEB L URICDWTRETL 725, WIFho®k
FCBLTH N AA— 7T A EiZiZ CRMN &
E—DORIEX2RTE—DAKRY hDAMRE S N,
mEF B & CRPICHEEEGERBHTIIED 51
M 272,2,000 mg B[R S iEEERERIC BT 2 ME
BLUR, 2o N 11 EF#EREBRIC BT 2 RIZOWL
TONAFF— 75 LEH% Fig. 8 IXRT,
4) RPAEEEREREY
7y bPCBIBARFRFUORFICE W T,

CRMN Lishiz B-5 7 5 LBoSBR L - S iENRE
HREY EEME 1) (Fig. 1) ORDHR# S
Sh7:DT, HPLCHRIC L WRPEELAEL 72,
NI E#FERBRICBII 28 1 RE/RSERBLIUE L
EE®RSHOEEME 1 ORI & % bioassay
2 & % CRMN RBEME & & &1 Fig. 9 125R T,
F1RIBHKRE%E 7.5 BELUAOESEWE 1 ORFHE
M-S 49.8+5.2 mg (CRMN 1% 1349.0+78.8 mg)
Thh, FLEABEKSHTSHHEUAND 2N
133.5+30.2mg (CRMN i3 1418.1+213.6 mg) T
Hotle 72, F1EEKRSE% 248 TORP
1213302.5+53.5mg g ME I »HEft & v i
(CRMN X 1445.3+212.2 mg),

m, # =3

CRMN & in vitro B L U in vivo FIEZERW S
W T P. aeruginosa, C. freundii, E. cloacae, S.
marcescens, H. influenzae &7 7 LEHEK
MUBOHENE2RTH, 77 LBHEB L VRS
MEICRT 2 HEEHL, b THENZHR
ANZ ~ 7 A%7RT monobactam (EERM N-2v
7 A B-77 8 L) REMETH S, TOBKIE
RIS 5, 2T BOBBERAB FEEE ¥ HREL
THEPB L EEESIC L 2EeNEB L UENERE
DOREE B E L BRRE—HRBR 2 EMHL 72

YIRS RORE KL, FFOEERBREIR
%, BEHOHLBICERE—ERBR 2 EMLS, 7
TIWHRE N T 3 cefsulodin®, cefotiam® ¥ &
U cefmenoxime'® O % h & LL#E-HRET L7 &R, &
Blizzhns tBEAZSOREUEET S LD LHES
hiz, &7, AEOLRFEREEETo>TEE
Hoffmann-La Roche #1258 \> TREERA S FEH
$ i+ LTEHFO 1 EHR 50, 100, 250, 500, B LU
1,000 mg/man O B BIERIRAE 5B »S M S 1,
BEMHRIFTH S T L s ARBRBIAR T TR
BENTOLY, Th o 2REHICHITL THRO
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YERS5E % 500 mg/man &£ BE L, MEREIC L
LEB, SRR 72,

2, BEOY 7 = LRMEMED MIC LK
FRELOLEY» S, FEIOBRKERZIE 1,000~
2.000mg/BEHEENLDT, ARRICB I LR
EFE% 4,000 mg/man/BH (1[@2,000mg # 1 H
2 EIEE) LEREL,

ERE—HAROFER, BEERLLTE1E
2,000 mg, 5 EFFFRBEOYIERSH, 3 Fi4 15
BXEFAHEOPIEEEZL 20T, Z0OFIDH]
Ef50s BB THIE LTz, L, YUFEEBRE
DTEOTTEML 725 2 @B UK ST
SHAEERDFZZR L, HENCLEEEIRADS
nighot, ZOHBRE LT, BIRESZZ
ZORSENFOTTHAEDILTHY, FIEK
Shiz@n s BRI EAFNER T 2 D TR
, CLAWREBDOBEDERIILZbDEELS
ni:

BEHRE L L TOKE, R, MEZS R
IRty & URHR 12 FELERC BV T, FAIC
ERT3LEbhaE(tiREHONT, Thoint
LTAKIREE > RIZE 2L D EBbhT,

MEEFERBREICS VT 1HE2,000mg, 11 @
BERERO 6 0 16T 10 HIE%S 16 B, 11
BEKRE8 B & V24 BH% I GPT 0EE LH»
Tooh, BRERTHRT AP CEEHENICEIE
Lz &8, YHIND IFIRD shic—BED
GPT DEE&EHE®BRII VT ZOREIEMT
b, »D, ZhsDFOEFIRELIATD GPT »1E
EHEANTEH 2 BHENEETHZ Zn6EL
T, AF L OBEMZEL O ML,

GPT LI o R EREBEICER{LARD S g v
ZEDS, AFDOIFEEICNT 2REINEVHD
EFRENBY, D, SHOBKRARICBVL
THFBEREFECEET 3 ZLNEZ LV EED
n3,
NEMERSROEERAD 1 D& L THILERKR S
L REmEARSREDSNE I b b, &I
FEHrEOMEWERS CLD P o b o R
(PT) nER*FbiwHlikEHOERPHRSE S L,
Z DD —ERic ADP C & 2 M/MREFEREIE T 43
BELTWwB EE2 5N T3 MY, AKFID MK EE
BRCRZTHELRFLLERTE, PT,
APTT i3 ZikRo 651 ¥, ADP X & 3 /MR

BEGCEE 2 ISInED sz, LoL, Hill
BECREESED LNV End, KENIFED
shi: ADP BEMSWER I ERHMERCIE S
OMHRVBDEEZTIVTHS I,

EEBNAEECRIZTEEXRFLALER, ¥
FERAEEOREHOBRE L TIIEIMEE
TIRBHEONELRED ST, FRMEE TRBNE
BRHCBT 2EORY L BREOEMMSRD Sh
7e08, ThoDREIIBEKRT 1 BRICIEKESHID
BEICIZIZERL T, EEBRNAEEICNT 2
HEIENEMTH D Z e B I NI,

CRMN O EWEEEIC DL Tid, BIRNEERIZ 2
SAUN— b AV M F =T UETAT, BHiEEKIFL
SAVNR— PR M A—TFUETFTALTEALASGEAMNT
% (Fig.58XU°7), %7, 500~2,000 mg #[@#
5% 0 AUC iICIZBA S 2 FBIEMRIch Tz,

CRMN o 1,000 mg AiiE# D AUC,— B & U 24
BERAFR P HEM 313 1,000 mg 8E % D AUC,-. B &
U 24 BRI HE R IIZIZH L L, BERFA» S D
RN ZEITITbN I 2RL TV 5,

%8, CRMNOERKESEHDOEDHE I
WEIDEKAMM & & & D @8 A % X R i< 500~2,000
mg ST L AREVITHOHTHE Y, 1,000 mg
ERBERD L,6131.7710. 1485/, AUCIE
113.4+8.9hrepg/ml, V &i3 16.7+1.41, M7
)7 5> A4t 147.8+12.6 ml/min (n=6) L &HE
nTwaY, SEOHEMEE (4.6 1.36+0.06 FF
B, AUC:109%+19hr- xg/ml, Vdg:18.4%
2.61,Mm 7Y 7 F >R :155+27 ml/min (n=3))
rEEROBEELEL T, FENLERILVEE
b,

CRMN ® 1@ 2,000 mg, 11 EI&EERBR B
T, YIERE5% L RREEHD hep, VdE, M7
V7 5y AR EDEERVMBNFERCELRD
shirunledss, KE%SEMMRBTLIH2E
(EH-%) BE5280R L TLESFKEESICL 2P T
DEB/MEM LW I EHRENTZ,

CRMN o FRepHEfE R 3 500~2,000 mg E RIS
% 24 BERALIPIC 63~76% TH D, 2D, £ DKES
D 5% 7.5 BRILNICERE s h 3 (Fig.6) Z &b
5, CRMN D#Eiit i3 BiF b D LLERAYE Y 2 & »38H
SMIz Btz 11 BFEFERBICE L THHIERS %
0~7.5BF RS FR & @ CRMN %5 1349.0+78.8 mg T
HHDWNL, 11AIKRESEH~TSEMRS O
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CRMN /& 1418.1+213.6 mg (0~24BfRI R @
CRMN i 1445.3+212.2mg) TH-71:, A, #i
BEEERNYD -7 7 5 LBRHEBASY (E8wE
1) ORPHEME, 11 EEERROVEKRER 0~
7.5 BRI TI,49.8+5.2mg TH B DXL 11
B 54%Tid 0~7.5 BERRSIZ 133.5+30.2 mg, 0
~24 BEREIRR S T3 302.5+53.5mg &, BES »IZHl
B SDERVBLER, bW 3 carry-over 2558
&5, CRMNIZHUBEM DR & L 2588 5 i
antz,

G OB ARBRCBOTHHELE LR
REZEFPERREERE, KEEFRICELOSH
BErET 3,

X 3

1) Imapa, A.; M. Konpo, K. Oxkonocl, K.
YUKISHIGE & M. KuNo: In vitro and in vivo
antibacterial activities of carumonam (AMA-
1080), a new N-sulfonated monocyclic 8-lactam
antibiotic. Antimicrob. Agents Chemother. 27
(5) : 821~827, 1985
FEBEHFCFEREFZFLSBARITLS, FE
¥ »iRY 7 LI, Carumonam (AMA-1080) , AFR,
1985
3) F. Hoffman-La Roche #t4*% ) technical report
(1983) : Intravenous tolerance and pharmaco-
kinetic study of Ro 17-2301 in healthy volunteers.
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EH B EMHEKBAR— & { I antibiotic-as
sociated colitis IC DV T—, BEEDHW A 122(5):
495~499, 1982

Ak, FR—, BYXEE, WO %&: Cf
sulodin (SCE-129) B#RPI% 5EEK 5 — A8,
Chemotherapy 27 (S-2) : 146~152, 1979
Ak, &E—HF, B3 %E, IUO & Cefotiam
(SCE-963) EGFR5E—#H38%, Chemotherapy 27 (S
-3) 1 172~180, 1979

IiAfex, ZFE—BB, BIEE, AMEBE: Cef
menoxime (SCE-1365) Ef /K 25 — 48 & &,
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BHE— . Cefsulodin (SCE-129) DEAMEB LU
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HEFE— . Cefotiam (SCE-963) DEAMS & U8
M #EMHB, Chemotherapy 27 (S-3) : 163~17],
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wmaESE, ARME, BFNIER, FRIREK, HBEE
X, BEFE— . SCE-1365 DEAM L & U184HH
HER, KHEFEAHR 40 (1/2) : 144~152, 1981
WEITEKAMP, M.R. & R.C. ABER: Prolonged
bleeding times and bleeding diathesis associated
with moxalactam administration. JAMA. 249
(1) : 69~71, 1983

RARR  FIEMBIEAOMBE SR, BEBK 2
(6) : 1803~1806, 1983

WEIDEKAMM, E. ; K. STOECKEL, H.J. EGGER & W.
H. Z1EGLER : Single-dose pharmacokinetics of Ro
17-2301 (AMA-1080), a monocyclic g-lactam, in
humans. Antimicrob. Agents Chemother. 26
(6) : 898~902, 1984



voL. 35 S-2 CHEMOTHERAPY 233

CLINICAL PHASE-I STUDY OF CARUMONAM

TosHI0O YAMAMOTO, YUKIHIKO ADACHI, MASAO SUWA, YASUROH NAGAMINE
MASAKAZU ENoMOTO, HIROSHI INOUE and TATSUO NANNO
Second Department of Internal Medicine,

Kinki University School of Medicine, Sayama-cho, Osaka

YASUHIRO OHBA
Department of Clinical Pathology,
Kinki University School of Medicine, Sayama-cho, Osaka

NOBUTO NAKAMURA
Department of Clinical Pharmacology,
Takeda Chemical Industries, Ltd., Osaka

A clinical phase-I study of carumonam (CRMN, AMA-1080/Ro 17-2301) was carried out in 27
healthy male adult volunteers to study the safety and pharmacokinetics of the drug.

Administration of CRMN was performed in the following order : in single-dose studies, starting
from 500 mg intravenous drip infusion (i.v.d.), 1,000 mg i.v.d., 1,000 mg intramuscular injection (i.m.),
1,000 mg i. v. injection and 2,000 mg i.v.d.,, and in the repeated-dose studies, two i.v. doses of 2,000 mg
in 1 day, five i.v. doses of 2,000 mg in 3 days and eleven i.v. doses of 2,000 mg in 6 days. The results
were as follows :

1) In the couse of the first injection, in the 5 i.v. dose study, 1 of 3 subjects complained of nausea,
which disappeared immediately after termination of the injection. This subject showed no abnor-
malities after the second injection.

No abnormalities attributable to CRMN were observed in subjective or objective symptoms, or in
the physical tests.

2) No abnormalities attributable to CRMN were observed in the laboratory tests, except for a
slight elevation of GPT in 1 of 6 subjects given 11 i.v. doses of 2,000 mg.

3) Asto fecal bacterial flora, a reversible change in aerobes, i.e. decrease in Enterobacteriaceae and
increase in enterococci, was observed, while anaerobes were less affected. C. difficile, thought to be
a cause of antibiotic-associated colitis, was not detected in any of the subjects.

4) The half-life of CRMN was 1.4—1.6 hrs by i. v. administration. Its serum level reached a peak
0.7 h after i.m. administration and reduced with a half-life of 2.0 h. The 24 h urinary recovery rate
of CRMN was 63% to 76% of the doses, most of which was excreted unmodified within 7.5 h after
administration. The half-life of CRMN when administered at 2,000 mg as a series of 11 i.v. doses was
1.5 h at the first dose and 1.4 h at the final dose, suggesting no influence by the serial administration.

5) No active metabolites were detected in urine, although a small amount of open S-lactam ring
metabolite without antibiotic activity was detected in urine.

From the above findings, we conclude that CRMN is well tolerated in healthy subjects and
applicable for further clinical evaluation in patients.



