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CHEMOTHERAPY

T-1982 DA FHIFHH

B RE £ EFERM - HELER
REREZ - miE % - BXET
FLLETEEA SR AR

F

F LU LBIR 3 n iz Cephamycin FHiEHR T-1982 DMEEMIFEMEITIE - 12FER, KOREM
Bohit,

1) T-1982 i3 Cephalosporin FHARIICRE LB Al 77 LBt L 08 5 & RHEEIZIE
EVHBEARY b5 s 2F U T, $ic Escherichia coli, Klebsiella pneumoniae, Serratia marces-
cens 38X O° Proteus BICH U TENIBNEZBL, IBKHE THS Bacteroides fragilis iC
NUTLENIRENEZEL T iz,

2) T-1982 OAEIIIEHMOEE), MEDOIE, FEEROS DI Y OREY HEIHNZ U,
MIC £ CREMITEER LT,

3) T-1982 iX penicillinase 3 X ¢* cephalosporinase iz ¢ U T, #b® Cephamycin Bt
HIERk, FFEREECH-T,

4) E. coli ® penicillin binding proteins (PBPs) izdd % 8f#:i3, PBP-3 i A8
#43% 3¢, X\ ~T PBP-1B, PBP-1A Tdh-1:,

5) FEBRE~ Y ABYUEICN U TIE, T-1982 OEBENRMHEIEAGR o Bh T fz, 217
CEZ MHEEICH U TEBNIBEDREL R U,

DEC. 1982

T-1982 REUMLE¥ TEXMWEAMERC S » THREX
NEFREABEHAEER L7 - AREER T H 3D, 1L
¥ 413 Sodium? B-( (2R, 3 S)-2- (4-ethyl-2, 3-dioxo-1-
piperazinecarboxamido) - 3 ~hydroxybutanamido) -7 a-
methoxy-3-( (1-methyl-1H-tetrazol-5-yl) thiomethyl]-
3-cephem-4-carboxylate ‘G % D5 13 £ it R X h /-
Piperacillin® 3 X t¢ Cefoperazone® 5% % % 4-ethyl-2,
3-dioxo-1-piperazine-carbonyl moiety % ZX L # = L
NHs B BALRTe-2A 2227 7 rRHE Y VR{LD
Hhcd s (Fig. 1),

T-1982 137/ 7 AR X CRUEE RN L, KGH
BRABEARI + 5 A%FL, &5 T Penicillin © Ce-
phalosporin iz {iit4: i Klebsiella bneumoniae, Proteus &,
Serratia marcescens, Enterobacter ix ¥ it @ h rTHREhEE
35,

Fig. 1 Chemical structure of T-1982

OCH,
CH;(‘:H-fH-CONHj:{S JN~H
OH r'qH o N\gcms J\N/N
£=00 COONa éH;
G
C.Hs

SEEELE, T-1982 i2BIT % in vitro 35 X O invin
TOMEELWIMEEMNO 7 - A BEH L HBBHL
o THET B,

I. EBRFHb SRR

1 HA%A

T-1982 I3 YR AR CHE I N BIEEREY
v, Z 0 ftt Cefmetazole (CMZ : = 3t), Cefoxitin
(CFX : £5—#43k), Latamoxef (LMOX : HEF25Is),
Cefazolin (CEZ : R 2% 5.), Cephaloridine (CER:
REZS) 15X 0° Benzyl penicillin (PCG : BiisHE)
RV,

2) HEREH

BB L AR R Ui, BAHEH
SROBHRIEE & U TI9774E 6 5 ~19785 4 B 3 Cichk
AN HDTH 3B,

3) HENIREE

BRCEREEXAEREEY 108, ERERAERET
B/NFEEEIEEE (MIC) 2 R5E LTz, $75b b tryptr
soy broth (TSB : HF) fhT37°C 18K RIHs% L8N
(% 10%cells/ml) 33X 08% D 100457 B0k (o10%cells/
mD) O 1B&E%, EFOERARME 2 {p heat
infusion agar (HIA : 3Bf) 4% _Fiz /& L, 37C 186
MR E%, BORMELEY 5 hizh >t B/ EEY MO
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L Utze 1212U, Pseudomonas aeruginosa DIESI1IpiE
W12 0.4% KNOs 2 FInL, Streptococcus pyogenes T
I3RS EKIC todd hewitt broth (Difcott) * V>,
MIC HIEFARICI0%FEME 2 W0 U 12o Haemophilus
influenzae T, FUSHEIRICAN 2 >~ (V7 <L) 10pg/
ml, B-NAD (v '=#)#% 2 pg/ml hnA 1z brain heart
infusion broth (BHIB : %#f) ZF v, MIC HIEF4R
iZ Fioes DR 7Py U EEMEE 5% &L oo it
Bacteroides fragilis MIFEIIFIILEKIC GAM 74 2
> (BK),MIC AlEAEMIC GAM EXiEZH (A7)
ZEAL, MIEGTTEELUI,

4) BANORHEE

(1) MBC

TSB T37C 1 WEHELVLER Y EEARL, BKE
B 2% 10° 3 L O° 10%cells/ml & /53 & 5 SEHIDMEEHER
EF %4 nutrient broth (NB : 3¢ H5f) &L, 37
C 18R EXRIBANCEDIEELED b s, o1
BNBER MIC & Uiz, MIC AIE#&EEKD1H
&B%, X% a$/o v HIA 1t L, 37C 2085/
EREHa = — 22 BDIWEEL MBC ¢ U1,

(2) HFEHEERICBIITTRE

TSB ¢ 37C 1 KWEHELUEK%Y, NB 1c#EL37C
TIRE HIEER U, EEEHH 10°cells/ml 172 - 12k
ROEAZRML, EROICERBTRIELR,

5 HMENRBIITERFORE

(1) EHOPE

HIA, brain heart infusion agar (BHIA : %H),
nutrient agar (NA : 3¢5f), trypto-soy agar (TSA :
FP) 38X 0 Mueller-Hinton agar (MHA : %5f) %
AV, SEEEEIZ 10%cells/ml & LT MIC %RIEL
16

() s pH ORE

10% HCl 31213 10% NaOH T pH & L1z HIA %
v, BEERIZMN 10%cells/ml & LT MIC #HIEL
120

(8) MEFOEE

k bMEA 0, 10, 25 X 50% Fin U 1z heart
infusion broth (HIB : 3¢5f) A\, HEEHERIIL 104
cells/ml & UCH#FEERET MIC 2RELI,

4) EEERORE

HIA *H\y, TSB T37CTIsKMEEELI-EHKE Z
D 1004533 X 07 10,000 ARk~ #E L ¢ MIC % J
EUT,

6) Pp-lactamase iz 9§ % EEY:

BHIB T 37C 1®KEEUIZHEK 50ml %, Medium

BY 1LIc#EL 371C S5REIRE 5 BEL 24, RO
itk h8HE U1z, 1217 U Proteus vulgaris GN76 Tii
PCG0.5mg/ml #4& & 5 BERHRMU Tz, Bfk%0.1
MY CEREETER (PH7.0) D@4 EICEEL, 20kHz
5 3K T CHBEBME UK % 12,000X G, 20
DHEBLU, ZOEEYBEER L Utz, B-lactamase iz
& AIKD IR IZ PERRET (D 3 — FEEP 12E ST
AELI,

7 (IHEZEBEHEIC L 3EOEERLOBE

TSB T37TC 1®EELVLE K %, HIB T100£%
WU TITCTH 2R IR & 5 21T 70 S BBREER &
RoNHER1IB&EY, 254 F55 2 Eic/EB U3
HOBBEERBEYAl 74V 22K (HIA) Ficksk
Utze $175= 55 R LR, 125 7 4 L TOHUIE,
ITCHBREMOMNEZEMS (BEXPE) itk > TE
BEEYTT-1,

8) Penicillin binding proteins (PBPs) iz 3 5%
T-1982 DFFME

PBPs 12339 % T-1982 OFFEIZ SeraTT® D5
1ZHE - TFHN1z, Escherichia coli JE1011 D FE 43 E T
84m mole @ “¥C-PCG (The Radio Chemical Centre:
51mCi/m mole) & ENHET 0.2, 1,5, 25, 125 {50
T-1982 % EANICES IR, SDS-RY 7 2 Yy 7
K25 T NVESKET PBPs ¥38EL1z, Y% o
T4 -CEoTXBIAN LT 4B G BRy VAT
£E34, PBPs itfEa L1z UC-PCG ¥ L1z, T-
1982 DFRMT ¥C-PCG & PBPs Lt D& »NHEEIN
ARBE» S, T-1982 O% PBPs et § 5 Sfn > H
B®Ul,

9) v AERIBGRIEICTT 2 I8EER

< v 2% SLC/ICR %, i, K&E 19+1g, 1B 5%
Auvtz, BRI HIA FC37TC 1R LIZ45%
gastric mucin CGEH(LE) 1CEBL, BEENICEREL
tro EENIBYL 1 B %I 1 AEHE TRE U, R
RIZTHED v v 2REFILED 5 Van DEr WAERDEN
ik h EH L, EDso f (mg/mouse) TRUTZ,

0. BRBILUESE

1) HEXRZ 74

T-1982 DIME RS b T A% BFA € 7 = & RITEA]
® CMZ, LMOX, CFX, CEZ %M 3RAI & U TH#RE
U, Z0OER% Table 1 IT/R U1z, T-1982 OHE N
1375 riBHEICHUTEVA, 75 st It LT
BB %R U, $¥iC E. coli, K. pneumoniae, Sal-
monella, Shigella, S. marcescens, Proteus, Enterobacter iT
stU CMZ, CFX, CEZ & bEh LMOX * RAEBETH
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Fig. 2 Antibacterial activity against Fig. 3 Antibacterial activity against E. coli
Staphylococcus sp. (25 strains) (25 strains)
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Fig. 4 Antibacterial activity against Fig. 5 Antibacterial activity against
K. pneumoniae (15 strains) S. marcescens (20 strains)
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Fig. 6 Antibacterial activity against
P. mirabilis (25 strains)
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Fig. 8 Antibacterial activity against
P. retigeri (25 strains)
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Fig. 7 Antibacterial activity against
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P. vulgaris (20 strains)
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Fig. 9 Antibacterial activity against
P. morganii (25 strains)
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Fig. 10 Antibacterial activity against
C. freundii (20 strains)
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> 12o Streptococcus faecalis 33 X 18 P. aeruginosa 1Txyd
! UT, T-1982 ik CMZ X 0* CFX L AIkkIZ & A &R
ZURRIBH 5T,

2) BRAERCET AHEN

FEERM T BEX L 12 Staphylococcus sp., E. coli, K,
Pneumoniae, S. marcescens, Proteus mirabilis, P. vulgaris,
Proteus morganii, Proteus rettgeri, Citrobacter freundii,
Enterobacter sp., H. influenzae 33 X 0% B. fragilis \¢3d
§ 5 T-1982 DOHLE /I % H R & 10%cells/ml & 10°cells
/ml THKE L, CMZ, LMOX, CFX Xt CEZ ¢ i
BUTZ2DERY Fig. 2~13 KRUT,

(1) Staphylococcus sp.

Staphylococcus sp. 258k A HE 1, Fig. 2 i
RT &) IRAREANT L T - 1L EEEE DK
323 hBD 5T 25 #g/ml LT TI00%MIE LT,

(2) E. coli

E. coli 25¥kic3 2B /1% Fig. 3 IKWRUL T,
| 10%cells/ml 3s X O¢ 10%cells/ml DWFHIT BT b
'T-1982 i3 CMZ, CFX, CEZ X h @h, LMOX & FfZ
BETd -1z, 108cells/ml Tix 1.56 pg/ml, 10%cells/
ml TiZ 0.39¢#g/ml T 100% PELEL1Z,

(3) K. pneumoniae

Fig. 11 Antibacterial activity against
Enterobacter sp. (14 strains)
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K. pneumoniae 158K § % JiE /1% Fig. 4 iT/R U1z,

T-1982 1% 10%cells/ml 33 X OF 10°cells/ml DW~3°h
KBWT R ENTHEN % RU T2, 10%cells/ml iz
BWTZD MIC {#iZ <0.1~0.78 ug/ml iTH7HL,
LMOX 38Xt CMZ kb 1 ~28Bh T\ 1z, i
BHEEICI2HENCPREY bhis,

(4) S. marcescens

S. marcescens 20 RICX 3 A B N % Fig. 51/RUTZ,

T-1982 & 108cells/ml ¥ X Uf 108cells/ml DW~3°h
ieBWTH CMZ, CFX BX Ut CEZ X hizahicEh
Tizh, LMOX X h—Ei3 ¥4 > Tz, 20 MIC
fES3 71X 108cells/ml T 0.39~200 #g/ml, 10°cells/
ml T 0.39~100 #g/ml &L S L, 50% FHIEEE
BTHEEEE S $126.25 pg/ml 2RI,

(5) P. mirabilis

P. mirabilis 25¥kict9 5 B 1% Fig. 6 1CR_RUTZ,

T-1982i% 108cells/ml 33 X 0¢ 10%cells/ml D\ g HiT
BWTH CMZ, CFX BX CEZ X hER T TI23,
LMOX X9 1~28HE 5T, LHL T-1982 i3
BEEERITS\TH 6.25 pg/ml T 100%FH1E LR
BOREYZT i 512,

(6) Indole positive Proteus sp.
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Fig. 12 Antibacterial activity against
H. influenzae (24 strains)
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P. vulgaris 208k, P. reftgeri 258K, P. morganii 258%
@ indole positive Proteus TORKITK§ 541 1% Fig.
7T~91CRUI,

WINOEREIBWT § LMOX 2%  Eh iz HE S
AL, RWT T-1982, CMZ, CFX, CEZ DIETH -
1o T-1982 BWIFhOBBILE VT A HEHEORE
131712 £, 10%cells/ml iz3513 % 50% BH 1 ¥ B i
P. rettgeri T 0.78 pg/ml, P. vulgaris T 1.56pg/ml 33
X O P. morganii T 1,56 pg/ml L {REZRUT,

(1) C. freundii

C. freundii 208RITX49 % B /1% Fig. 10 TRU Tz,

10%cells/ml iz &3\ ~T T-1982 @ MIC {Eix <0.1~>
200 pg/ml TR 37 L, LMOX & L U T 6. 25 g/
ml ¥ TCIRASTHENZNULOBETII1ERES
ST\ 1z, T-1982 X 08 LMOX (D50%P 1F #4Ef 1 &
t126.25¢ g/ml T CMZ, CFX &t CEZ L h@Eh
T\ iz,

10%cells/ml "Cid 108cells/ml & [@#Eiz T-1982 D MIC
fEi% <0.1~200 #g/ml &L A3fHL, LMOX kb1
BRREL ST MDA L h BN T 1,

(8) Enterobacter sp.

Enterobacter sp. 14¥kiCE 3 2B 1% Fig. 11 TR
Utzo

C. freundii L [E)Kk, T-1982 ® MIC {Hid i FEes
&eEbig, 0.2~200 pg/mlic[E AL, L L T-
1982 i3 50% BELIE#8RE A 108cells/ml T 3,13 pg/ml,
10%ells/ml T 0.39 pg/ml & {Effi%RL, CMZ, CFX
IO CEZ X hi35ich LMOX ek CHEH%
R~UT,

(9) H. influenzae

H. influenzae 24¥KiCt 4 5 HiBi /1% Fig. 12 ITRL
o

Fig. 13 Antibacterial activity against
Bacteroides fragilis (29 strains)
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o | 5 S N
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ZEEDXIT 108 cells/ml DA% RUTzH LMOX,
T-1982, CMZ, CEZ DJEIcENIZEREYRL, T-198
13 1.56 pg/ml DIEWEE T 100% 8 (E UEN I BT
BL Tz,

(10 B. fragilis

B. fragilis 29%kic ¥ A5 H% Fig. 13 ITRUL,

T-1982 1 CMZ, CEZ X h #h, LMOX itk ¢CH
WIBENEH U Tz, $ 12 T-1982 3 10°cells/ml #
HEITR\T50%BH 1L 2B A% 1. 56 pg/ml & (EERRUL
L EXHIFRHED A2 5 THEBEIC U T bR
hafEHle Bbh s,

3) WEER

T-1982 DREVEMICDOWT, MIC & MBC DB
BLOBEDHEBEIC I THEBITOWTHRE LT,

(1) MIC & MBC mDB8{%

Bk & U T S. aureus FDA 209P, E. coli NIH]JC-
2, S. marcescens 11D 620 D 3 Bk &, EEFRDMERKE VT
E. coli TK-16, K. pneumoniae Y-50 33 X 0* P. vulgaris
GN 3027 @ 3% AV, HEE & 10%ells/ml BXY
10%cells/ml T&ZEFID MIC 3 % vt MBC #» H#il,t
Of%R% Table 2 ICRUT:, T-1982 i34k kH LA
£ MIC & MBC 23 —B(U, REHITHER Uiz, UP
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Table 2 Correlation between MICs and MBCs of T-1982 (MBC/MIC)
Organism I“ggglll‘;’/nmﬂze T-1982 cMz LMOX CFX CEZ
S. aureus 1.0 x10¢ 25/12.5 1.56/1. 56 12.5/12.5 3.13/3.13 0. 39/0.2
FDA 209P 1.0 x108 >100/12.5 >>200/6. 25 >100/12.5 >200/3.13 100/0. 78
E. coli 1.85%10* 0.39/0. 39 1.56/1. 56 0.78/0.78 12.5/12.5 1.56/1.56
NIHJ JC-2 1.8 x108 0.39/0. 39 6.25/3.13 0.78/0.78 25/25 3.13/3.13
E. coli 5.4 xX10* 0.2/0.1 0. 39/0. 39 0.2/0.2 3.13/3.13 1.56/1. 56
TK-16 5.4 X108 0.2/0.1 0.78/0.78 0.2/0.2 6.25/6. 25 6.25/3.13
K. pneumoniae 1.04x10* <0.1/<0.1 0.78/0.78 0.2/0.2 1.56/1.56 1.56/1. 56
Y-50 1.04 %108 <0.1/<0.1 0.78/0.78 1.56/0.78 3.13/3.13 3.13/3.13
S. marcescens 1.24x10% <0.1/<0.1 1.56/1. 56 0.2/0.2 12.5/6.25 >200/200
IID 620 1.24x108 0.39/<0.1 12.5/6.25 0. 39/0. 39 50/25 >200/>>200
P. vulgaris 1.08x10% <0.1/<0.1 0.78/0.78 <0.1/<0.1 1.56/1. 56 100/50
GN 3027 1.08x 108 0.2/0.2 1.56/1. 56 0.78/0.2 3.13/3.13 >>200/>>200
Fig. 14 Bactericidal effect against E. coli NIH] JC-2
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Fig. 15 Bactericidal effect against S. marcescens IID 620
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Table 3 Effect of various medium on antibacterial activity of T-1982

, MIC (xg/ml)
Drug Medium S. aureus E. coli K. pneumoniae| S. marcescens
FDA 209P NIHJ Y-4 1ID 620

HIA 12.5 <0.1 0.2 <0.1
BHIA 12.5 <0.1 0.2 <0.1

T-1982 NA 12.5 <0.1 0.2 <0.1
TSA 12.5 <0.1 0.2 <0.1
MHA 12.5 <0.1 0.2 <0.1
HIA 0.78 0.78 1.56 1.56
BHIA 0.78 0.39 1.56 1.56

CMZ NA 0.78 0.78 1.56 1.56
TSA 0.78 0.39 1.56 1.56
MHA 0.78 0.78 1.56 1.56
HIA 3.13 1.56 6. 25 6.25
BHIA 3.13 1.56 6. 25 12.5

CFX NA 3.13 1.56 6.25 6.25
TSA 3.13 1.56 6.25 6. 25
MHA 3.13 1.56 6.25 3.13

Inoculum size : One loopful of bacterial suspension (10¢ cells/ml)

Medium : HIA ; Heart infusion agar (Eiken)

BHIA ; Brain heart infusion agar (Eiken)

NA ; Nutrient agar (Eiken)
TSA ; Trypto-soy agar (Eiken)

MHA ; Mueller-Hinton agar (Eiken)

Table 4 Effect of medium pH on antibacterial activity of T-1982

MIC (gg/mD)
Drug pH S. aureus E. coli E. coli K. pneumoniae| K. pneumoniae| S. marcescens
FDA 209P NIHJ TK-16 Y-41 Y-4 1ID 620
6.0 12.5 <0.1 <0.1 <0.1 0.2 <0.1
T-1982 7.0 12.5 <0.1 <0.1 <0.1 0.2 <0.1
8.0 12.5 <0.1 <0.1 <0.1 0.2 <0.1
6.0 0.78 0.78 0.78 0.78 1.56 1.56
CMZ 7.0 1.56 0.78 0.78 0.78 1.56 1.56
8.0 1.56 0.78 0.78 0.78 0.78 1.56
6.0 1.56 1.56 3.13 3.13 6.25 6.25
CFX 7.0 3.13 1.56 1.56 3.13 6.25 6.25
8.0 3.13 1.56 1.56 3.13 6.25 6.25
Inoculum size : One loopful of bacterial suspension (108 cells/ml)
Medium : Heart infusion agar (Eiken)
Table 5 Effect of human serum on antibacterial activity of T-1982
MIC (¢g/ml)
Human T-1982 CMZ CFX
serum S. aureus | E. coli | S. marcescens| S. aureus | E. coli | S. marcescens| S. aureus | E. coli | S. marcescens
FDA209P| NIH]J | IID 620 FDA209P| NIH]J |IID 620 FDA209P| NIH]J | IID 620
0% 12.5 | 0.05 0.05 0.78 | 0.39 1.56 1.56 | 0.78 3.13
10 12.5 0.05 0.1 0.78 0.39 1.56 1.56 0.78 3.13
25 12.5 0.05 0.1 1.56 0.78 1.56 1.56 0.78 3.13
50 12.5 0.1 0.1 1.56 1.56 1.56 3.13 1.56 3.13

Inoculum size : S. aureus FDA 209P (5.0%10* cells/ml)
E. coli NIHJ (7.5x10¢* cells/ml)
S. marcescens IID 620 (5.5x%10% cells/ml)

Medium : Heart infusion broth (Eiken)
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Table 6 Effect of inoculum size on antibacterial activity of T-1982
MIC (¢g/ml)
Organism Initial size T-1982 CMZ CFX

& Ccells/mD| 100 | 1072 | x107¢ | x10° | x1078 | x107¢ | x10° | x107% | x10+
S. aureus FDA 209P| 1.2x10% | 12.5 12.5 12.5| 1.56 1.56 1. 56 3.13| 3.13 1.56
E. zolieuI‘SHHJ 6.1x10% | <0.1 | <0.1 <0.1| 0.78 0.78 0.78 1.56 | 1.56 1.56
E. coli TK-16 5.2X108 0.2 | <0.1 <0.1| 0.78 0.78 0.78 3.13| 1.56 1.56
K. pneumoniae Y-41 | 5.0x 108 0.2 | <0.1 <0.1| 1.56 0.78 0.78 6.25| 3.13 3.13
K. pneumonice Y-4 | 5.6%108 0.39 0. 39 0.2 3.13 3.13 1.56 12.5 6.25 6.25
S. marcescens IID 620 4.3x108 0.2 | <0.1 <0.1| 6.25 1.56 0.78 12.5 3.13 3.13

Inoculum size : One loopful of bacterial suspension Medium : Heart infusion agar (Eiken)
Table 7 Stability against f-lactamase
Substrate
Enzyme source
CER PCG T-1982 CMZ LMOX CFX CEZ
E. coli GN 5482 100*(90)** 22 <0.1 <0.1 <0.1 <0.1 130
Cephalospo- | C. freundii GN 346 | 100 (2,900) 15 <0.01 <0.01 <0.01 <0.01 150
rinase S. marcescens W-8 | 100 (2, 200) 21 <0.01 <0.01 <0.01 <0.01 94
P. vulgaris GN 76 | 100 (300) 9 <0.02 <0.02 <0. 02 <0.02 440
Penicil E. coli TK-3 115 100(330) | <0.01 <0.01 <0.01 <0.01 21
linase K. pneumoniae Y-4 41 100(230) | <0.02 <0.02 <0.02 <0.02 4
P. aeruginosa GN 3379 18 100(100) | <0.05 <0.05 <0.05 <0.05 2

Method : Iodometric assay

*Hydrolysis of each substrate by PCase and CSase is expressed as
relative rate of hydrolysis taking the absolute rate of PCG and

CER hydrolysis as 100, respectively
**¥Specific activity ; Units per mg protein

Table 8 Antibacterial activity against B-lactamase producing strains

Strains MIC re/mb

T-1982 CMZ LMOX CFX CEZ
E. coli TK-3 =33 539 039 S35 | >20
E. coli GN 5482 2; gg 28 2; %2 1(5)8 >2gg
K. preumoniae Y4 ofs | & | 0% | uwfb | ®°
C. freundii,GN 346 o 20 AR 2500
S. marcescens W-8 1?)8 ;ggg gg %88 ;ggg
P. vulgaris GN 76 :_15 ?g 2 ég 8 ?g g gg ;ggg
P. aeruginosa GN 3379 ;ggg ;ggg 55;8 ;ggg ;ggg

Inoculum size : upper ; One loopful of 10° cells/ml
lower ; One loopful of 108 cells/ml
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Fig. 16 Morphological changes at various concentrations of T-1982
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Table 9 In vivo antibacterial activity of T-1982 against systemic infections
Challenge Therapy D MIC(ug/ml) EDs
Strai d Mucin rug
" (cells/oelfouse) times hrs. 108 10¢ (mg/mouse)
T-1982 25 12.5 0.81
CMZ 1.56 1.56 0. 058
D gureus | 1 1x108 - 1 1 LMOX 12.5 12.5 0.62
CFX 1.56 0.2 0.022
CEZ 0.2 <0.1 0.00%4
T-1982 0.2 <0.1 0. 050
CMZ 0.78 0.78 0.41
Bt 2.0%107 - 1 1 LMOX 0.2 0.2 0.067
CFX 3.13 1.56 0.70
CEZ 3.13 1.56 0.23
T-1982 0.78 0.39 0.93
_ CcMZ 3.13 1.56 >6.49
o Lax10 |+ 1 1| Lmox 0.78 0.78 1.2
CFX 12.5 12.5 >16.0
CEZ 400 25 >20
T-1982 1.56 1.56 0. 051
) CMZ 6.25 6.25 141
o L1x100 |+ 1 1| LMoX 1.56 0.78 0.076
CFX 50 25 1.87
CEZ >800 400 >20
T-1982 0.78 0.39 0.47
K cMzZ 1.56 1.56 >4,0
{(neumoniae 1.0x108 + 1 1 LMOX 0.78 0.78 0. 812
~101 CFX 25 12.5 >16.0
CEZ >800 >800 >20
T-1982 0.78 0.2 0.47
K CMZ 3.13 1.56 3.73
i{n_elulr;wniae 1.2x108 + 1 1 LMOX 1.56 0.39 1.23
CFX 25 6.25 >5.65
CEZ 200 25 >20
T-1982 0.2 <0.1 0.35
K. CMZ 1.56 0.78 2.46
%n_iulm oniae | 3.1x10? + 1 1 LMOX 0.2 0.2 0. 62
CFX 6.25 3.13 4.8
CEZ 12.5 1.56 2.82
T-1982 <0.1 <0.1 0.10
X CMZ 0.78 0.39 0.73
%n.eg‘;noniae 1.9x108 + 1 1 LMOX 0.78 0.2 0.31
CFX 3.13 1.56 0.92
CEZ 3.13 1.56 1.40
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Table 9 (Continued)

. Ch?illenge Muci Therapy D MIC(pg/ml) EDso
g Strain (cells/0 ;fouse) uem times hrs. e 108 108 (mg/mouse)
T-1982 0.39 0.39 0.41
X cMzZ 3.13 3.13 0.81
pneumoniae | 1.8x108 + 1 LMOX 0.78 0.39 0.53
- CFX 12.5 6.25 1.41
CEZ 50 12.5 ~16.0
T-1982 0.2 <0.1 0.019
. cMz 1.56 0.78 0.82
ByuEris | g ox1er + 1 LMOX 0.2 <0.1 0. 040
‘ CFX 3.13 1.56 1.08
CEZ 200 50 >16.0
1 T-1982 0.2 <0.1 0.088
cMzZ 6.25 1.56 0.71
| fig‘g%“m 10X 107 + 1 LMOX 0.2 0.2 0.31
L CFX 12.5 3.13 1.42
[ CEZ =200 >200 >16.0
T-1982 0.78 0.78 0.53
i cMz 25 25 2.46
Yy cescens | g.0x 107 + 1 LMOX 0.78 0.78 0.53
j CFX - - -
CEZ >200 >200 >16.0
T-1982 25 12.5 4.24
cMz 200 200 >20
o rescens | 1 5x 108 + 1 LMOX 50 25 4.87
CFX 200 200 >20
CEZ >800 >800 >20

Animal : SLC/ICR mice, male

5) B-lactamase iZx9 % ZLEYH:
ERPR I MERH TER DB D> 5 18 5 11z cephalosporinase
B & U penicillinase iz 5§95 T-1982 DL EY: % Table
J i, thbd B-lactamase FEABICH T 5 ME %
Table 8 IW/RU 1z, T-1982 i3 ftb > Cephamycin &ii
£# & A% B-lactamase ILFUTHEE Ch -1, T2
50 B-lactamase FEABEEKICH S 5 T-1982 DAL
HINX P. aeruginosa GN 3379 % B\ T LMOX & i3
A%THY, CMZ 1510 CFX X h Bh T 12,
6) NIEZEEMEIC L 2BORERLOBRE
E. coli NIHJ JC-2, K. pneumoniae Y-4 3 X 0¢ S.
marcescens 1ID 620 iCZ WD T-1982 #1EH 3, 1
B SR MGOBOTEBE L A AEE B ME Fic &L
CMZ, LMOX, CFX & H#L Tz 0 &R % Fig. 16 i
RUtz, E. coli NIHJ JC-2 iz #s\~T T-1982 1& LMOX

-

Infection : i. p. injection

Therapy : s. c. injection

& AL EEEHE C filament # TR L1223, MIC B
F i3 filament ¥R UITEBE L T2, K. pneumoniae
Y-4 T#% E. coli NIHJ JC-2 :RIREISERTH - 1223,
MIC UTOBREICKS T HBEHLED btz —7,
S. marcescens IID 620 1T\~ Tl1d LMOX & [@# fila-
ment ¥R T A MEEEIZ E. coli NIH] JC-2 3L Ot
K. pneumonige Y-4 X Y[R, BEDBD 6 h 5 BE
bE» o1,

Y ED&EE, T-1982 i3 LMOX &[4 spheroplast
FEREEIZEL filament ¥R I VI EZBHIRZ LD
LBbhs,

7) Penicillin binding proteins (PBPs) 24 %

A

T-1982 D E. coli JE 1011 ® PBPs izt 5 Hfnsk

% SpraTT DHEEICHEL, UC-PCG & T-1982 ¢ D
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BTk > THN, Z2O&ERY Fig. 17 ITRU 1z, E. coli b4 13
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T-1982, A NEW CEPHAMYCIN ANTIBIOTIC : IN VITRO AND
IN VIVO ANTIBACTERIAL ACTIVITIES

IsaMU SAaikAwA, TAKASHI YASUDA, YOSHIKAZU FUKUOKA,
MASAHIRO TAKAHATA, NOBUYUKI MATSUBARA, AKIRA YOTSUZI
and NAOkO OKAMOTO
Research Laboratory, Toyama Chemical Co., Ltd.

The in vitro and in vivo antibacterial activities of T-1982 were compared with those of cefmetazole
(CMZ), latamoxef (LMOX), cefoxitin (CFX) and cefazolin (CEZ). The following results were obtained

1) T-1982 had a broad spectrum with a high degree of activity against gram-positive and gram-
negative bacteria, including those which are resistant to the other cephalosporins. Especially, T-1981
showed potent activity against Escherichia coli, Klebsielld pneumoniae, Serratia marcescens and Proteus sp. and als
against Bacteroudes fragilis.

2) The antibacterial activity of T-1982 was bactericidal at the MIC, and was hardly changed by pH
of medium, inoculum size of cells and addition of human serum into the medium.

3) T-1982 had the same stability as CMZ, CFX and LMOX against penicillinase and cephalos
porinase.

4) Competition of T-1982 with benzylpenicillin for penicillin-binding proteins of E. coli was stron§
in relative order of PBP-3 > 1A > 1Bs.

5) The therapeutic effects of T-1982 on intraperitoneal infections in mice with various gram
negative bacteria, including resistant strains to CEZ, were superior to those of CMZ, CFX, LMOX and
CEZ.





