yoL. 33 S—1

CHEMOTHERAPY

399

Azthreonam B89 % E®#R - BRI

MAXK-L A B-BHF
)| R B EEFIERA BR PR

mAEET MHEANR-B BB -
| R LB EH IR B b RR AR

S Hk B AR
MR EEREEFIERA BRREAB
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1) CEZ fitts (MIC=100 ug/ml) FEiK/ 8 E. coli, K.pneumoniae,
AFID MICq, fE1X, FhZFh 12.5, 0.78, 0.39 ug/ml ThH -t

2) FHXEERAILZCIE 1.0g fHELBOMPBEY, HEHE 1~2 BR%IC peak &
2BLh, 3BIFEHTIE, 0.5 1, 2, 4, 6 BREEIX T LH 26.7, 47.2, 52.9, 21.2, 12.6 ug/ml
Tholeo TRRPBEIESHE 4 FEE THEERZRL, 1,616~3,840 ug/ml OfEXH, 6 5
¥ CORPEIRRILFYE 53.4% TH-1
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ug/ml TH 7o REBEEIE, 0~2 B 2,021 ug/ml OEEENESH, S E CORP@E
IR 62.5% THoloo EBHPIEREIHEIEFI LI 1. 5~2 B, 2~4 BRRliCZzhZh 20.4,
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%

I HEBOULCHELE
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@0 %), K.pneumoniae (17 #£) % L1% P.mirabilis
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BPE Ui, Rgic oW, ARHERBRE 0~
2, 2~4, 4~6, 6~8 BRHIORHEREFHEL, ZOfFE
CREYR UCRPHHEEY RS, FRELOHNILER

FRER R B Lico s, BT X OCRebBEE ol
1% E.coli ATCC 27166 % BREE L THHE cup ¢
fTic\y, i Antibiotic Medium % v iz, mx

Table 1 Antimicrobial activities of Azthreonam against CEZ resistant E. coli
8 MIC=100xg/ml (20 strains) 10 cells/ml
MIC (ug/ml)
Antibiotic
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
Azthreonam 4 2 2 1 3 2 3 2 1
CMZ 5 5 1 2 3 4
CTM 2 4 4 1 3 3 2 1
CPZ 1 4 2 4 1 4 1 3
CTX 9 2 2 1 2 2 1 1
LMOX 9 2 3 3 1 1 1
Table 2 Antimicrobial activities of Azthreonam against CEZ resistant K. pneumoniae
MIC=100ug/ml (17 strains) 10° cells/ml
MIC (ug/ml)
Antibiotic
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
Azthreonam 1 4 3 6 1 2
CMZ 2 1 5 9
CTM 3 2 1 3 8
CPZ 4 2 3 4 1 3
CTX 4 2 2 2 5 1 1
LMOX 5 3 2 1 3 2 1
Table 3 Antimicrobial activities of Azthreonam against CEZ resistant P.mirabilis
MIC=100ug/ml (16 strains) 10° cells/ml
MIC (ug/ml
Antibiotic #g/ml)
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
Azthreonam 8 1 4 1 1 1
CMZ 5 4 3 1 3
CTM 1 2 2 1 2 8
CPZ 5 4 3 4
CTX 3 1 6 3 1 2
LMOX 1 11 2 2
Table 4 Serum levels of Azthreonam
Healthy volunteers (N=3) 1.0g, im.
Age Bo{ly Serum levels (ug/ml) Half-life
Case Sex weight (hrs.)
(yrs.) (kg) 0.5hr. 1hr. 2 hrs. 4 hrs. 6 hrs. rs.
T.T. 41 M 72 19.5 35.2 62.4 28.6 17.5 1.43
U.T. 26 M 68 21.4 41.6 69.8 14.6 8.2 1.15
M.M. 39 M 54 39.2 64.8 26.5 20.4 12.2 1.74
Average 26.7 47.2 52.9 21.2 12.6 1.44
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Table 5 Urinary excretions of Azthreonam
Healthy volunteers 'N=3) 1.0g, i.m.
Age Body 0~ 2hrs. 2 ~4hrs. 4 ~6hrs. 0 ~ 6 hrs.

Case Sex \\'eknght Levels |Recovery| Levels [Recovery| Levels |Recovery| Recovery rate
(yrs.) (k&) | (ug/ml) (mg) (ug/ml) (mg) (pg/ml) mg) (%)
T.T. 41 M 72 1,806 279.9 1,875 150.0 810 64.8 49.5
U.T. 26 M 68 1,616 310.3 2,712 200.7 641 49.9 56.1
M.M. 39 M 54 3,840 299.5 2,769 181.4 880 66.0 54.7
Average 2,420.6 296.6 2,452 177 .4 777 60.2 53.4

Fig.1 Serum levels of Azthreonam
Healthy volunteers (N=3) 1.0g, i.m.
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Fig.2 Urinary excretions of Azthreonam
Healthy volunteers (N=3) 1.0g, i.m.
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WL MR EE T3 Acetonitrile (1 part serum ; 1 part
acetonitrile) THIH L, RPEE TI1X 10% normal
urine (90% water) %\, BHAEE T pH6.0,
0.05M phosphate buffer % B\ TIEE L7z,

3. BRIRMHEIEHE

(1) x%

NRECGNTRIE 1 61, MEMEMmL 2 6, BHKEX
K20, SHFREXLG, SHIZRE L6, SHE
BE 2 O3 X OMgMERERE 2 3 B3t 12 BT, HBILS
S5, THETHITHHEmT 37~77 BTHM LIS

(2) fFRG®

RO 1 BERRL 2g L LC2ESEEAL, £
PRI 4~17 BREITH %,

HREECE LT, FFY 5% 7 F iR 250 ml
B LT1IREMNT CEAL, BERCIEEREK
HBT 20% 7N v R 20 ml AR LT 5 AT
AL

(3) %HEHE

FE PR 20 R X AFI(E ABLA 3 B LI B EiER OtE
DI ORER, 4~7 BTHRELLCLDE B R,
FHhUEXBELTHEN AN OELRER), % -
T BEIBED N ST BE Lo O ESE L
Foo ERAFOERCE LT, BRERC X 5EIfFH
YEERTA L LB, fE A% < mk—#k, GOT,
GPT, Al-P, BUN, Creatinine 7g & DE&EX T L,
REEORBOBE LR L,

II. & =)

1. YN

CEZ ZEmE (MIC=100 ug/ml) E.coli 20 #kic
%f3 % Azthreonam © MIC % Table1 Z/R3 X 5T
0.1~1.56 ug/ml & 6.25~2=100ug/ml D&M )
L, 20 &k 17 £k (85%) #° 12.5 ug/ml LAFTH
BHrHIEXhtc, & OFEIE LMOX X b 1~2 B[S
5400, CTX LizigA%, CTM X0t CPZ X b
1R, CMZ X b 3EREER TV,
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Table 6-1 Serum levels of Azthreonam
(Dose : 1.0g, 1hr. d.i.)
Time (hr.)| 0.5 1 1.5 2 4 6 8 Half-life
Serum levels 63.5 87.6 71.2 38.6 26.4 7.2 2.1 1.60
(ug/ml)
Table 6-2 Biliary levels of Azthreonam
(Dose - 1.0g, 1hr. d.i.)
Time(hr.) | 0~0.5]0.5~1 | 1~1.5 | 1.5~2 2~4 4~6 6~8
Biliary levels
M . 1.9 1.8 20.4 26.8 18.4 10.6
(ug/m)) 24
Table 7 Urinary excretions of Azthreonam
(Dose : 1.0g, 1hr. d.i.)
Time (hr.) 0~2 2~4 4~6 6~8 0~38
Levels | Recovery| Levels |Recovery| Levels |Recovery| Levels |Recovery Recovery rate
Usi (ug/ml) | (mg) | (ug/ml) | (mg) | (ug/ml) | (mg) | (ug/ml) | (mg) (%)
rine
2,021 373.8 660 184.8 392 40 106 25.9 62.5

CEZ EEMIE K. pneumoniae 17 BT+ 5 AF D
MIC 3 Table 2 @ X 5z 0.1~12.5 ug/ml /A L,
0.78 ug/ml LAFT 17 ¥kdh 14 ¥k (82%) »HB XA
kX htc, ZOEE, CPZ, CTM, CMZ Ik h 6~7
Eypg, CTM, LMOX b 1~2 BEEEEI T,

CEZ EEfMitt P. mirabilis 16 #iox+25EF| D
MIC % Table 3 (25K L7z, 0.1~0.78 ug/ml 1= 14 #
7%, 3.13 & 6.25 ug/ml & 1 ¥kF2OHMHL, 16
13 Bk (81%) #* 0.39 ug/ml T CREXFHIE X i,
MICq Tl LMOX X h 1EZERESSL 0D, 12.5
unglml P EOBERIT RS NIk - T,

2. R, B

AR BFERKABT 3 A2 1@ 1.0g #AEAEK
2ml WHEMRL, g LBomphiE% Table 4, Fig.
1 R LT, E4% 1~2 Bfic 62.4~69.8 ug/ml @
peak {EA B ST, 3 FIEHD 2 BERTffE 52. 9 ug/ml
THY, 1.15~1. 74 B oMmPEREf% L > THB L,
6 511 F Y 12. 6 ug/ml OERHER Lz, 1R
i, RePEIRERL Table 5, Fig.2 0k h T, &
& 2R T 4 BEORHREFEE X E R F h
2,421,2,452 ug/ml T#H T, 4K TCOFHEIRR
(347.4% TH Y, 6B E TOXIUL53.4% TH 120

—77, HBD 5 f CRUE % 058 L - BHEE B E I
AHIL. 0g 1 B S L 7cBE D Mo il &1 Table 6-1
DEEYTHD, HHEKTRITIT 87.6 pg/ml DR T

L, 1.60 B0 MARER AR L » THEL, 8K
iy 2.1 ug/ml OERRLIC, FIAREFORE
i3 Table 6-2 @ X 51 M ERAE 1.5~2 K
fl, 2~4 BERICIZ, ZThZXh 20.4, 26.8 ug/ml %R
L, MMk 52.8, 101.5% THh-7To

FIEGITORPUEE, RPEINR% Table 7 KR L1,
SEEIERIAE 0~2 BEREIDR o i Bk 2,021 pg/ml
ThHh, BEOREBE L LHHE L, 8% TR
FEUXRIL 62.5% Thoko

3. EEIRAUR

Azthreonam »{#f L1c 12 FlOEK % Table 8
R LT, 1 BIOMEEEMiZ%ZER< 11 flicERbLED
R &8l (Table 9), ¥ RRE*HE LG 110
X B AH O ME SRR Table 10 0 X5, K
REDOHEHH 5 W IXEZTRAERFR 2 fIToRED
bh, BERSEL -7

Fig.3 3 X0 Fig 4 3R X O aMMIRKE
BIDBEIRIEBTH B 2%, BB D 5 Db LbEsHH
WCABZ, RMumfEw G LicERTH Y, CPZ %A
Ltent, %R7e<, JAD 5 BIURATHTITE & hA#EE
FLLz 5, #it42 B Bcizm@s, 4 0BT
L, =% 37.4°C pRBAZ LR OD, JERCE
BL, Mgk ML L TR OBEY B, #ER
MLHES L BEOHRBEY X E LicSMIRE
EOTHY, AFERC LY, 1BKCIEINIROEX
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Table 8 Therapeutic results with Azthreonam
Age .. . . Causative Daily dose Response
Case Clinical diagnosis . Side effect
Sex orgamsms Duration Clinical Bacterinlogical
1 | gensi E. coli 1.0X 2 oot '
c.Y. - epsis E. cloacae 1 00! Eradicated —
72 1.0x 2
A.I. |— | Bacterial pneumonia N.D. Good — —
M 7
72 Bacterial . E. cloacae 1.0x 2 Fai XD
_— rial pneumonia Fair —
S.F. F acterial p C. freundii 17 an o
61 N 1.0x 2
K.F. ——F— Chronic bronchitis H.influenzae I Good Persisted —
69 _ 1.0% 2
U.N. —F—— Chronic bronchitis P. aeruginosa T Good Persisted —
54 o 1.0~ 2
I.S. —F— Pyelonephritis Enterobacter sp. 7 Good Eradicated —
37 1.0 2
S.K. YE Acute prostatitis E. coli s Excellent | Eradicated —
A
60 1.072
AW. \_I Lower UTI C. freundii : Good Eradicated —
M
61 1.0~ 2
A.K. T Lower UTI K. pncumon[(zo 5 Good S.faeca/is —
67 1.0 2
H.H. v Lower UTI S.marcescens P Good Fradicated —
72 1.0-2 Cathet
Y.K. T Lower UTI S.marcescens I Good Eradicated aind(i\-:l
77 1.0% 2
H.N. —F— Lower UTI P. mirabilis " Good S. faccalis —
Fig.3 C.Y,, 61y.o0., Carcinoma of the gallbladder and sepsis
’82
8/16 20 25 30 831 91
0 Czl,)(%;/day ” Azthreonam 2.0g/day J
391 *ope. cholecystectomy
B
(‘,CT) 38
37—V \/_—_,/\_\M/\/MW
361
WBC 12200 15700 1100 9200 7700
CRP 4+
Blood E.coli negative
culture E.cloacae o )
z reonam
GOT 29 1.0g d.i. 21 Azthreonam 61
GPT 40 S(s:‘a’mlsomll) 16 (MIC) 59
~ erum lJeve S, . E.CU][ 0. ]”g m]
Al-P 17.2 21.6 4thrs. 26.4(ug 'm1y| 13.3 E.cloacac0.78 ug/nil 29.8
T-Bil. 0.3 0.4 |Bile levels | g 0.5
4hrs. 26.8(ug 'ml)
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Table 9 Clinical response to Azthreonam

Fig.4 S.K., 37y.o0., Acute prostatitis

82
8/17 20 23
" [ Azthreonam 2.0g/day —l

No. of Response }§T iz
cases | Excellent| Good | Fair ) 37
Sepsis 1 1 36
Bacterial pneumonia 2 1 1
Chronic bronchitis 2 2 Prostate *
Acute pyelonephritis 1 1 tenderness
Acute prostatitis 1 1 WBC 16600 8200 5600 Azthreonam MIC
Acute cystitis 2 2 CR,P . 6+ T+ 1+ E.coli 0.1xg/ml
Urinalysis
Chronic cystitis 3 3 protein trace trace (=)
WBC  10~15 1~3 1-3
Urine
culture E.coli negative
Table 10 Bacteriological response to Azthreonam
Response
No. of strains
Eradicated Persisted Replaced
E. coli 2 2
K. pneumoniae 1 S. faecalis
E. cloacae 2 1
Enterobacter sp. 1 1
P.mirabilis 1 S. faecalis
C. freundii 2 1
P. aeruginosa 1 1
S. marcescens 2 2
H. influenzae 1 1

LERATIEHAL, EHOBREE,

AEREWERIE OV T A BN &E S 0k, FH
FRC X AERREECRELEDLRD bh ol
(Table 11),

II1I. % ®

Azthreonam (3.7 5 AeERBRECOATMBEN Y HE T
monobactam F|TH-T, 75 AEMEIELETHE
#& B-lactamase 3 X U¢ dehydropeptidase i=xf L CHE
HTRETHH, TOBRKIBEECKNTZ MIC i3I
12.5ug/ml UTFRAOHATHLIDEINTWB, bhb
s CEZ 1z 100 ug/ml L ko MIC fE%/RL7 E.
coli, K. pneumoniae ¥ XU P. mirabilis %%t
CAFIOHES MIC) ZJE LB T ehtho
MICq % 12.5, 0.78, 0.39 ug/ml TH-»T, DT
RIFRIENEZRL, READHENOFEIRI NI,

AHF ORI, BEMZOVTiE 1.0g O SEMEER &

IR CRE Lo, fiE TR Aamg TR, RET
BSER 2 B Cmax MDA, FhZh 8.6
52.9 ug/ml DENB LR, FOHIT 1.60~1.15 KH
D Tie b ->THBL, 6BREIEE 7. 2~12.6ug/ml
Thote & DOMFRERBIIERIMER O MICy &
B L ABBMEESbOTHY, AHOERE
16 1.0g TERRGENHHTE 5 b 0 LEAIN
o

BRI BIC O\ T AR O MR R ERD & BN YR
LT, 1M 1.0g, 1H2@EOEARTRALLY
BrIME & SHERIIR S X B, 3L A EVBERVL
hEETH - fefesbhs, 12 FlF 11 flcER A EOM
B BD LN TER, i LIEESEHHRE 12 i
6 Bl r s, HIFLL LuRTiexl, BRR
MBI -7 & OREKICDTIkARI D ik & HHRE
RPHEE X5 HS, EEOBINCIE X b IEAREN
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FUNDAMENTAL AND CLINICAL STUDIES OF AZTHREONAM

Fumio MatsumoTto, Masaru YamamoTo and Iwao Sakurar
Department of Internal Medicine, Kanagawa Prefectural

Nursing and Hygienic School Hospital

Takayuki Takanasai, Eicoro Suciura and Yuj Taura
Central Laboratory, Kanagawa Prefectural Nursing

and Hygienic School Hospital

Tersuro HirABAYASHI
Pharmacy, Kanagawa Prefectural Nursing

and Hygienic School Hospital

Azthreonam, a new monocyclic 8-lactam antibiotic, was investigated on its antimicrobial activity,
absorption, excretion and clinical effects with the following results.

(1) MICqg, values of Azthreonam against CEZ-resistant(MIC =100 pg/ml) isolated pathogens E. coli,
K. pneumoniae and P.mirabilis were 12.5, 0.78 and 0.39 pug/ml respectively.

(2) The serum level reached its peak 1 to 2 hours after the intramuscular administration of
Azthreonam 1.0 g to three healthy adults. The mean values of the three cases at 0.5, 1, 2, 4 and 6
hours were 26.7, 47.2, 52.9, 21.2 and 12.6 pg/ml respectively.

The urinary level was as high as 1,616~3,840 zg/ml up to 4 hours after the injection and the
urinary recovery rate of Azthreonam in 6 hours was 53.4% on an average.

In the meantime, the serum level of the patient in the complication of carcinoma of the gallbladder
and sepsis with normal renal function reached 87.6 pg/ml at the end of 1 hour intravenous drip of
Azthreonam 1.0g and declined there after with 1.60 hours half-life to 2.1 gg/ml after 8 hours. The
urinary level reached its peak, 2,021 gg/ml in 0~2 hours and the urinary recovery rate in 8 hours was
62.59%. The bile concentration was checked by separately taking the sample at 1.5~2 and 2~4 hours
with the values of 20.4 and 26.8 ug/ml respectively.

(3) One gram of Azthreonam was intravenously injected two times daily to a total of 12
internal infection cases-sepsis(1), bacterial pneumonia(2), chronic bronchitis(2), acute pyelonephri-
tis(1), acute prostatitis(1), acute cystitis(2) and chronic cystitis(3) and Azthreonam was effective
or excellent for 11 cases. The one slightly effective case was a bacterial pneumonia.  No significant
side effect was reported through the study.



