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CHEMOTHERAPY

Hrer a4 FREWE TE-031ZE§ 5 M E ZRIMRES
ANEFRE - BEAE - FHERAY - =FF

I ¥ — LBFFERT
BB KR ER A 4 B R BR AR

FHREOMA~2 054 FRFEWE TE-0310 in vitro B & U in vivo LB ] % erythromycin(EM),
$ & W oleandomycin(OL), josamycin(JM), rokitamycin(RKM), lincomycin(LCM) % x$HBE & L THK
HEmZ, UTO L) 2l&EHB7,

1. TE-031 DB A2 bV EM L FEIEETH o 720 TE-031id Staphylococcus aureus, S. epidermi-
dis, Streptococcus pyogenes, S. pneumoniae 72 &0 7T AFHHEIZIT L, IM, RKM £ ) b dWiEH %
AL, EMIZHRTZOHRBENIEFAES 5V RENLHERTH o7z, 7277 LBRME (Escheric-
hia coli, Klebsiella pneumoniae %) (2513 A AF| OHE 1L EM & FHESS A o 72H% Haemophilus influen-
zae, Legionella sp., Neisseria gonorrhoeae, Moraxella subgenus Branhamella catarrhalis |23 L TiZ5R\»
MENERL,

2. TE-031ix 7 7 LABEHE MLs WO L TId EM & EBREL T - 720 T 72, FER MLs iif
M S. aureus ¥ FVIHEFEEDOFE LR/ L 25, TE-031id EM & FHHEHEEITZDO SN,

3. TE-QIOMEN I OEE, BREBBOXELIILALRIT 2D o7 LA LEITOER
pH OEENBOON, 77 2BHEB LV T 2BHEIINT 2 TE-010HMENIZT V7 ) %A
TRIFE 2072, S 5IT50% 7 < MERMIZMEY, TE-031DHAEIId2~16M5HE S N7z,

4. TE-OIDFBEXEREMBICLNDERY S. aureus, S. pyogenes \23F LEBREK T o 7045, K
RYFEDFELRERABETH 5 S. preumonice B & U H. influenzae |25 L TIXEER TH - 720

5. TE-031i% S. aureus, S. pyogenes B £ ' S. pneumoniae |2 & 5 <7 AEBRM L HIREFE, S. au-
reus X BT AEBRMETREDL L U°S. preumoniae |2 X 57 7 A EERRIFFIR 25 PE (12X L EM
LB NITENIEENRER L.

6. TE-031i350 mg/kg B FII BV T EM ([ZHABHEE MIEFIBRE %R Lo DRefetE %R L7,

TE-031(6-O-methyl-erythromycin A) & KIE BRI
SHBEHEMIIBVWTAR SN FR 7071 PR
HEWETH D, KL erythromycin A(EM A)D 6 i
DKBEELLFERIIAFMLLA-bDTH Y, {LFHE
KX Fig. LITRTEBNTH %,

TE-03113 77 LB HHE, 77 2BHEO—RBLT
RATTTARFEIRBENERT I EFHEI T
61.2’0

4E, bhtbiid TE-0317D in vitro B £ U in vivo T
DHFEERIZOWTERA~ 7 0 F 1 FREEWE (MLs)
LIBRE L0 THET 5,

1. RBHES JUERFE
1. EREK%
R B & OEER BRI B B K R IR
HEBRMRBL OV — LA REREER L7,
2. fEREH
TE-031(980 ng/mg) I K EREKRA SO LR SN

Fig. 1 Chemical structure of TE-031
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72bDEMER L, HEEHRIC I erythromycin (EM,
942 g/mg ; Polfa), josamycin(JM, 970 ng/mg ; IUZA
BLE), rokitamycin (RKM, 969 pg/mg ; F ¥ BEE),
oleandomycin(OL, 750 xg/mg ; Sigma)3 & U¥ lincomycin
(LCM, 852 ug/mg; BAET v 7T a v )&EA L

3. B/REERIERE(MIC) DRIE

B R L REESEREEY I LERFRGHFE TR
NREEBIERE(MIC) 2B L7z $4bb, Sensitiv-
ity test broth(STB ; %) T37°C 18BERIETHE L /=Wl
SFRE L 72108 cfu/ml B £ U108 cfu/ml DEEDK
5 %327075 08— (HEAMBER, RR)EHAWVT
EH OEBFHFIBE % & U Sensitivity test agar (STA ;
) AR LB L/, Z0T%37C 18RRI E LR
HOMBEIRD NG h o oB/NEEL MIC & L7,
72720, BUBEEMICIX S. pyogenes D34A Brain heart in-
fusion broth (BHIB ; %Hf), S. pneumoniae Tix5 %~
M Hn BHIB, H. influenzae T i 2 pug/ml NAD( B-Nico-
tinamide Adenine Dinucleotide), 10 xg/ml Hemin /il STB
2 H\Vvy, MIC fIZEFAIZIZ S. pyogenes, S. pneumoniae T
125 % 7 < BLEAMEM BN STA, H. influenzae Tl 2 g/
ml NAD, 10 xg/ml Hemin /il STA Z V272, N. gonorrh-
oeae TIXHIIZEE, MICHIZE & & b 121 % hemoglobin
(Difco), 1% IsoVitalX enrichment (BBL) /il Proteose
No. 3 agar(Difco) #fFH L, 7L —FEOEEEH XH
) BSG (buffered saline with gelatin)0.5 ml {Z%& L,
#910° cfu/ml (ZFRABL L 7o, BEEIE37C 18ROy V2
B LT, Legiomella sp. TIXHTEERE, MIC HIE TR &
% 2 Antibiotic medium 3 (AM 3 ; Difco) (Z Yeast extract
(Difco) B L UTEM R 2 £40.2%, BRZL.5%I2% 5
LMz, E6ITL-Y A7 4 iEEE %80 pg/ml,
EHYOY) SEESRE200 pg/ml ER D K HIIRIML:
B#efERL, 7L — M LEOEAEH»EEY BHIB ILH
WL EW(910® ofu/ml) A BAEEE L Lo, ¥R
37C 628 TIT 572,

I REAME OB AL B A LEREFSEAEE R/
REMAILBRENEE ICE L TRIEL, AEERICI
GAM broth (GAMB ; H AR ), MIC fll & FAR I iz
GAM agar(GAMA ; B AKBE)2FHL, AF—NL 77—
WL L AR R 1T o720 7272 L Peptococcus sp. D
%A, MIC HIEFARICIE 5 % v < BLai#e m i GAMA
i LAVAN

4. ENCRIZTHERTORE

1) E£HOEE

HIA, BHIA, Nutrient agar (NA ; %), Trypto-soy
agar (TSA ; %®f), Mueller-Hinton agar(MHA ; %5F),
Sensitivity disc agar(SDA ; BAKBE)B L U'STA £ H

W B 10 cfu/ml £ 108 cfu/ml T MIC ZH#IE L
72
2) BERERORE
BIREEMIZ STB # AIV37C CIBRFRIKEE L - B
2o FNEFNFHI08, 107, 105, 10° cfu/ml DHEE = FHE
LT MIC ##lIE L7,
3) B pH DEE
HCl % /1% NaOH T pH 2 A% L7 STA £ A, #
108 cfu/ml & 108 cfu/ml DEFEE & T MIC 2 HllE L 7=,
4) MFERMORE
v li#E% STAIZ5, 10, 20, 50% & 7% % & 9512k
L, #10° cfu/ml & 108 cfu/ml DEFERE & T MIC % il
E L7
5. HEBEOHE
1) R/NEERE(MBC)DHIE
BREHE STB TI7TC —HERL-EREHEAR
L, ZROEBRARBE S STBICEE L - (RKE
E13410% cfu/ml, 10° cfu/ml B & T°10° cfu/ml & L77),
IN%37C 18RERIE R, WIRMICHOBEAFED S
N dp o 7o R/NERIRE S MIC & L7z, MIC HIERE
HEEBDOHS ul ¥ FEHEE TR VSTAIZBIL, 37C
20BFRE RS, T —BAEEEED.I%UTEL
AR/PEFRIBE S MBC & L7z, 7272 L MIC HIE Dk
& LT S. pyogenes D354 13 BHIB, S. pneumoniae T i3
5 % 7 < M{EN BHIB, H. influenzae Tl 5 % Fildes en-
richment (Difco) il BHIB % A >, MBC #ll & FEARIZD W
TIE S. pyogenes B X U S. pneumoniae DS 5 %™ <
MMM WA STA %, H. influenzae Tit 5 % Fildes en-
richment /Il STA %\ /2,
2) WA RITTHE
BB S. aureus FDA 209P JC-18 & UF S. aureus
Smith (ZDW T & LT STB, S. pyogenes Cook =
DWW T3 BHIB, S. prewmoniae Tl 5 % v ~ It Bk 1 &
B0 BHIB % F\:37C —7IE % L - B % Al — D e
WIZERHEL, 37CCIRE BRI, EFRAYIL0°
cfu/ml 127 > 7B SUCHEBRIE % 500 LARBE R ICAE B K
rHlE L7z,
6. WIPEFFEEER
EHEHRELTY2051 FiIfEBEBETHS S, an-
reus MS 12786 B L '~ 2705 4 FiftE CEETH 5 S.
aureus MS 12810% F\>7z, fERIEI#RIZ37C 18BERIRTLE
EE1T\v, 10ml @ STB 120.2 ml BIEL, 37C 2R
WEIBFR LI, 20, FEEWRER L LT TE-
0313 %\ id EM % B8 550,05 ug/ml EB XS
MR, 37C 1BPRRE HEE L1 KIZ, INHDH
#O.1ml % TE-031% 5 V> id EM O & & & il BF A550
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pg/ml & B L T 7:4.9ml OFEESTBIHEML,
JICT Tk ) HEEEITV, #EBEHIIC Photoelectric colori-
meter Model AE-22(Erma Optical Works Ltd.) # Fi\» T
540 nm TOWMKELRET A2 LIZL hHORIE % &
gL

7. 2 AEBRNEHFEEIE IS T HHHHE

77U R Std - ddY R, HE, 488, HE2S+1g 1
BR20DC % F\ 27, BRAEIL MR RTIRE MR BV 7,
S. aureus Smith (X HIA C, S. pyogenes MS 150283 BHIB
T, S. pneumoniae MS 150241210% v < M i& i BHIB T
37C 18HFRIEE L 720 SHHRE 5 % mucin (3 H1L
FNBEL, v ABEEANIC0.2ml #B L7, BRI
BRI RHZICS ST IE 7T TLARICHEB L bR 1
EEORS L7z. BB IIEE7 HED <Y REFT
B & Probit ¥ 12 & ) HHF L7 EDso(mg/kg) TR L 72,

8. T U AERMETRE I A5ME%2

VAL Std : ddY R, B, 488, #ES+1g 1
FESILEAV 2, BEE(S. aureus MS 15029) i HIA -
TIIC —KEEL/M%, BEEPEWY, £BEEHIC
BELLELEBICHAE L, 200.1ml 2 EHET
ICHRREL, BE2HEARICS%T I T TABICKEL
RHE 1 E&EORS Lz, BRETEREZICEENEN %
BrIRSLTRBORELEGELAEL, 200D
12%BEEE LT,

9. < AKBRMIFRIFEAAE (3T B GBI R

1) = REBRMM K DIESE

77 A& Sl ICR %, M, 48K, 4E20+1 g 1
BI0IC % Fva 7z, BRBH (S, preumoniae HL-438)12 5 %
T B M N HIA £ T37C —REER L%, Br
A & BL Y, Phosphate-buffered saline, pH 7.2 (PBS :
Na:HPO., 1.15g; KH:PO:, 0.2g; NaCl, 8.0¢g; KCI,
0.2 g ; distilled water, 1000 ml) %% LRSI E R & L
72o = R % Sodium pentobarbital (Nembutal : Abbott
Laboratories) THREE L, MEEHMW30 1 2R BMITEHT
BASEMREERSE,

2) h#

EHZEIX5 %7 ST TARIIBB L TITo70 &
—DERERE U TILIER % B 9 BRI 1 @O
GFllzo BIOBBRERE L TIRER % RE24B5R7£1C
1RFEORS Lz, v ARCEIIRE%I4ARERE
BRECE L7co EDso 3 X U'95% FZ B R 13 Probit 5 i2
ETSOWTHEM L7, £7:, BARS2UBMBEOE dose
KBITAT AMPEHEBRERE L, BZOEBER
ICBWTIREYEE24, 48, 72857412 3 MR OS L, &
FHREROICHPERRENET 2 LICE DT
L7z

3) MR IIE R

TUAEBRMERL, MrEHMICHLEEZE2m O
BSG #MZA TCHKEIF A X L7, &56I2BSG CTIOEFR
RAEFIZER L, 0.05ml 25 % 7~ B 44 M i o0
HIA FARIZEBA L, 37C —HEREIU=—KE T
L7ze ZBEBORY LTV ABAKI20.2ml &4 L7,
TURRIHIMLEL, v UMY Y OEKD 3 OD
3 B ME D BATFIE % 5K o> T & B S DR P4 B 3 (loguo
cfu/lungs) & L7,

10. <7 AMiEDBRERNE

13D AZKEH % %450 mg/kg OS5
L, #EMEMEFRELHE L2, EFBEEM
luteus ATCC 9341 % #HRHE & L7278 disc i 12 L h il
E L7 % BRERIIEM < AMFECHR LIERL
72

I.RB&EE

1. JlEARZ bV

TE-031DE A7 L% EM, OL, JM, RKM B &
ULCM 3 BEE L THERITL, 20 R % Table
1, 201ImR L7 75 2BHHE A L TE-03Lik Ttk D
VU7, FRIARIBLULCM ERBIZLELZE
AR MVEBVWHENEE L, MBEOHTE LBV
BN ERT EM EE~AS 2 LEFRVRE N &7
L7ce 77 LRI T % TE-031 DR i34 BR 3
EFHBKE. coli B, K. pneumoniae PCI-6020 2 B % B> C
VWL NDTH o7,

2. MLs RIS, aurens (2443 BILEH

S. aureus O A BEWIEHE, B BMME B L 0°C BNH
B2t 5 TE-031D#E H % EM, OL, JM, RKM B
LULCM 23 BER & L THERITL, 20E%
Table 3i2/R L7z, TE-031i3 A BWME S L "B B
HHIZIZEM ERIBRELTH 5720 CBEMMRISH LT
7 TE-0310 MIC 3B E10° cfu/ml T131.56~6.25
pg/ml E/NE B EETR LA, EEEHE10° cfu/ml DL
£136.25~>100 pg/ml DR ELEZRLT,

3. BRIRMEMRICXT T BB

FRIRIIIZ 5T BE S T2 S, aureus, S. epidermidis, S. pyo-
genes, S. pneumoniae, E. faecalis, E. faecium, E. colt,
K. pnewmoniae, Shigella sp., H. influenzae, Legionella
sp., N. gonorrhoeae, M(B). catarrhalis, Bacteroides fragil-
is, Peptococcus sp., Clostridium difficile 3 & U C. perfrin.
gens (2313 B TE-031DILEH % HEREHE10° cfu/ml(7-
2L, Legionella sp., TIi3108 cfu/ml) CTHIEL, ZD&
RERBETHREL LCFig. 2~18I3R L7 3725016
B/ MICso 8 & U MICso % Table 41375 L 72, 1BEERH|
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Table 1

against Gram-positive bacteria

Antibacterial spectra of TE-031, erythromycin, oleandomycin, josamycin, rokitamycin and lincomycin

MIC ( ug/ml)
TE-031 Erythromycin Oleandomycin Josamycin Rokitamycin Lincomycin
Organism 100 10° 105 10° 106 10° 106 108 10 10° 105 108

(cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
S. aureus FDA 209P JC-1 0.05 0.39 0.10 0.39 0.39 1.56 0.39 0.39 0.05 0.10 0.20 0.39
S. aureus Terajima 0.20 0.39 0.39 0.78 1.56 3.13 1.56 3.13 0.39 0.39 0.78 1.56
S. aureus MS 353 0.10 0.39 0.39 0.78 1.56 3.13 1.56 3.13 0.39 0.78 1.56 1.56
S. aureus Smith 0.20 0.39 0.39 0.39 1.56 3.13 3.13 3.13 0.39 0.78 0.78 1.56
S. epidermidis 11D 866 0.05 0.10 0.10 0.10 0.78 0.78 0.39 0.39 0.39 0.39 0.20 0.39
S. pyogenes Cook* 0.012  0.025 0.012  0.05 N.T. N.T. 0.05 0.10 0.05 0.10 0.10 0.20
S. pyogenes 1ID 689* 0.012 0.025 0.012 0.05 N.T. N.T. 0.05 0.10 0.05 0.10 0.10 0.20
S. pyogenes MS 15028* 0.012  0.025 0.012 0.025 N.T. N.T. 0.10 0.10 0.025 0.05 0.10 0.20
S. pneumoniae 11D 553* 0.05 0.05 0.05 0.05 0.78 1.56 0.20 0.20 0.10 0.10 0.39 0.39
S. pneumoniae MS 15024* 0.025 N.T. 0.05 N.T. N.T. N.T. 0.20 N.T. 0.10 N.T. 0.20 N.T.
E. faecalis ATCC 8043 0.025 0.05 0.05 0.20 1. 56 1.56 0.39 0.39 0.39 0.39 0.20 0.39
M. luteus ATCC 9341 0.012  0.025 0.025 0.05 0.39 0.39 0.05 0.10 0.05 0.20 0.20 0.39
B. subtilis ATCC 6633 0.05 0.10 0.05 0.10 1. 56 3.13 0.39 0.39 0.39 0.39 12.5 25

Inoculum size : 1 loopful of bacteria suspension (10° and 10%fu/ml)

Medium

N.T. : Not tested

: Sensitivity test agar (STA. Eiken) [* STA supplemented with 5 % defibrinated horse blood]

Table 2 Antibacterial spectra of TE—OSI. erythromycin, oleandomycin, josamycin, rokitamycin

against Gram-negative bacteria

and lincomycin

MIC ( .g/ml)
X TE-031 Erythromycin Oleandomycin Josamycin Rokitamycin Lincomycin
Organism 106 10° 106 108 109 10 106 108 100 108 106 108
(cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
E. coli NIH] ]JC-2 50 100 100 100 >100 >100 >100 >100 >100  >100 >100 >100
E. coli K-12 50 100 50 100 >100 >100 >100 >100 100 >100 >100 >100
E. coli B 3.13 25 3.13 25 25  >100 12.5 >100 12.5 50 50 100
K. pneumoniae PCI-602 6.25 12.5 6.25 50 12.5 >100 12.5 25 12.5 25 25 50
K. pneumoniae 1FO 3317 50 100 25 100 >100  >100 >100  >100 100 100 100  >100
S. typhimurium 11D 971 50 100 100 >100 >100 >100 >100  >100 >100 >100 >100 >100
S. typhi 901 50 50 50 100 >100 >100 >100 >100 50 50 >100 >100
S. paratyphi 1015 25 25 25 100 >100 >100 >100 >100 25 50 25 25
§. schottmuelleri 8006 50 50 50 100 >100  >100 >100  >100 100 100 50 50
S. enteritidis G 14 100 100 >100  >100 >100  >100 >100 >100 >100 >100 >100 >100
S. marcescens 1AM 1184 100 >100 100 >100 >100 >100 >100 >100 100 >100 >100  >100
P. aeruginosa 1IFO 3445 100  >100 >100 >100 >100 >100 >100 >100 100 >100 >100 >100
P. aeruginosa NCTC 10490 100  >100 >100 >100 >100 >100 >100  >100 100 >100 >100 >100
P. aeruginosa PAQ 1 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
M. morganii IFO 3848 100 100 100 >100 >100  >100 >100 >100 100 100 >100  >100
P. mirabilis IFO 3849 >100 >100 >100 >100 >100  >100 >100 >100 >100 >100 >100 >100
P. vulugaris 0X-19 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 50 >100
P. vulugaris HX-19 25 100 >100  >100 >100 >100 >100 >100 100 >100 25 50
P. retigeri IFO 3850 >100 >100 >100 >100 >100 >100 >100  >100 >100  >100 >100  >100
E. aerogenes ATCC 13048 100 100 >100 >100 >100 >100 >100 >100 >100 >100 >100  >100
E. cloacae 963 >100 >100 >100 >100 >100  >100 >100 >100 >100 >100 >100  >100

Inoculum size - 1 loopful of bacterial suspension (10° and 10%cfu/ml)

Medium

: Sensitivity test agar (STA, Eiken)
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Cumulative percent of strains inhibited (%)

Fig. 2 Comparative antibacterial activities of TE-031 and reference compounds against 100

clinically isolated strains of Staphylococcus aureus
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Fig. 3 Comparative antibacterial activities of TE-031 and reference compounds against 100
clinically isolated strains of Staphylococcus epidermidis
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Fig. 4 Comparative antibacterial activities of TE-031 and reference compounds against 94

clinically isolated strains of Streptococcus pyogenes
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Fig. 5 Comparative antibacterial activities of TE-031 and reference compounds against 25

clinically isolated strains of Streptococcus pneumoniae
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Fig. 6 Comparative antibacterial activities of TE-031 and reference compounds against 50

Cumulative percent of strains inhibited (%)
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Fig. 8 Comparative antibacterial activities of TE-031 and reference compound against 50
clinically isolated strains of Escherichia coli
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Fig. 9 Comparative antibacterial activities of TE-031 and reference compound against 50

clinically isolated strains of Klebsiella pneumoniae
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Fig. 10 Comparative antibacterial activities of TE-031 and reference compounds against 50

clinically isolated strains of Shigella sp.
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Fig. 12 Comparative antibacterial activities of TE-031 and reference compounds against 15

clinically isolated strains of Legionella sp.
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Fig. 13 Comparative antibacterial activities of TE-031 and reference compounds against 20
clinically isolated strains of Neisseria gonorrhoeae
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Fig. 14 Comparative antibacterial activities of TE-031 and reference compounds against 7

clinically isolated strains of Morazella subgenus Branhamella catarrhalis
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Fig. 15 Comparative antibacterial activities of TE-031 and reference compounds against 27

clinically isolated strains of Bacteroides fragilis
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Fig. 16 Comparative antibacterial activities of TE-031 and reference compounds against 21

clinically isolated strains of Peptococcus sp.
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Fig. 17 Comparative antibacterial activities of TE-031 and reference compound against 28

clinically isolated strains of Clostridium difficile
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ELTEM, IM, RKM 8 X U'LCM % fv 7,
1) S. aureus
S. aureus(1008k) 123+ 2 HEH % Fig. 2 1R L7,
TE-031iZ EM R # BN - HBEH+ A L, Z® MICso
120.20 ug/ml TH Y, IM, RKM, LCM O MICso & 1)
NTWi, LA L MCwo %83 5 & TE-0314133.13
#g/ml T, RKM 00.78 yg/ml, JM D1.56 xg/ml, LCM
?0.78 pg/ml 121~ 5 Tvr72, TE-031, EM i >100
wg/ml DEFERERRA20%FF1E L 72,0
2) S. epidermidis
S. epidermidis (1008 ) (24 BB /1 % Fig. 3 1R L
%o S. aureus & ZITFEFEDEAAED S5, TE-0310
MICso i30.10 pg/ml TH h FBEH & Y BRI/ HEH*
RL7ze L#L, TE-0310) MICso t% RKM(3.13 ug/ml)
T By < BB IR M > 100 pg/ml THY, BEREKIE
RTRDLNT,
3) S. pyogenes
S. pyogenes(94Bk) 123 BHE D % Fig. 4 (R L7
TE-031DHE /11X EM L IZIZF%TIM, RKM 8 L 0
LCM L ATz, LA L, BEFICHER A
BEIZEDLN, TE-0310 MICso i1 >100 ug/ml T b,

RKM D12.5 pg/ml % B S MBOKEE & 4~T >100 pg/
ml TH o7z,
4) S. preumoniae
S. preumoniae (258k) 12339 B HE I % Fig. 5 (TR L7z,
TE-03LiAfTh DO BER L ) LERHEHETRL,
Z O MICso 130.025 g/ml T 5 EFIhF b EN/-E1 R
L, 0.05ug/ml TTXTOSERDRE % I L7,
—7%, MEBEDIM, RKM B L I LCM D MICso 130.20
wg/ml TH h) F¥EMRE T XTI HEHBEEI20.39~
0,78 ug/ml Td -7z,
5) E. faecalis
E. faecalis(50¥k) 12343 A HE H % Fig. 6 ISR L720
TE-031DHEH1x IM, RKM, LCM & W BHS iR,
EM XD D RoBERTVA, L L, SEFL bEER
MEBRATEERICZED 5N, TE-0310) MICso b >100 ug/ml,
IM 3 X UFRKM O MICso 13454 50 pg/ml, 3.13 pg/ml,
fodxt BB 2 >100 pg/ml Td - 720
6) E. faecium
E. faecium (25BR) 12X+ BB N % Fig. 7 12R L7,
TE-031DHE 1L IM, LCM, EM L F&E» 2R ENT
WiA%, RKM & 9455 Tvi7=, MICs i3 TE-03145 & O

Fig. 18 Comparative antibacterial activities of TE-031 and reference compound against 17

clinically isolated strains of Clostridium perfringens
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Table 4-1 Comparative antibacterial activities of TE-031 and reference compounds
against clinical isolates
. No. of MIC range MICse® MICs0?
Organism strains Drug ( ug/ml) ( g/ ml) ( «g/ml)
TE-031 0.10 ~>100 0.20 3.13
Erythromycin 0.10 ~>100 0.20 6.25
Staphylococcus aureus 100 Josamycin 0.39 ~>100 0.78 1.56
Rokitamycin 0.39 ~>100 0.39 0.78
Lincomycin 0.39 ~>100 0.78 0.78
TE-031 =0.012 ~>100 0.10 >100
Erythromycin 0.025 ~>100 0.20 >100
Staphylococcus epidermidis 100 Josamycin 0.10 ~>100 0.39 100
Rokitamycin 0.05 ~>100 0.20 3.13
Lincomycin 0.05 ~>100 0.20 >100
TE-031 =0.006 ~>100 >100 >100
Erythromycin 0.012 ~>100 >100 >100
Streptococcus pyogenes 94 Josamycin 0.025 ~>100 >100 >100
Rokitamycin 0.025 ~>100 12.5 25
Lincomycin 0.025 ~>100 >100 >100
TE-031 0.025 ~0.05 0.025 0.05
Erythromycin 0.025 ~0.05 0.05 0.05
Streptococcus pneumoniae 25 Josamycin 0.10 ~0.39 0.20 0.39
Rokitamycin 0.10 ~0.39 0.20 0.20
Lincomycin 0.10 ~0.78 0.20 0.39
TE-031 0.05 ~>100 >100 >100
Erythromycin 0.20 ~>100 >100 >100
Enterococcus faecalis 50 Josamycin 0.39 ~>100 50 >100
Rokitamycin 0.78 ~>100 3.13 50
Lincomycin 6.25 ~>100 >100 >100
TE-031 0.39 ~>100 1.56 >100
Erythromycin 0.78 ~>100 3.13 >100
Enterococcus faecium 25 Josamycin 0.39 ~>100 3.13 >100
Rokitamycin 0.10 ~>100 1.56 >100
Lincomycin 0.39 ~>100 12.5 >100
TE-031 12.5 ~ 100 50 50
Escherichia coli 50 Erythromycin 12.5 ~>100 50 100
TE-031 3.13 ~>100 25 50
Klebsiclla pneumoniae | Erythromycin 6.25 ~>100 50 100
TE-031 3.13 ~ 25 12.5 12.5
Shigella sp. 50 Erythromycin 3.13 ~ 25 12.5 25
Josamycin 12.5 ~>100 100 >100
TE-031 0.39 ~ 3.13 1.56 1.56
Erythromycin 0.39 ~ 3.13 1.56 1.56
Haemophilus influenzae 50 Josamycin 1.6 ~ 25 6.25 12.5
Rokitamycin 0.78 ~ 6.25 3.13 6.25
Lincomycin 3.13 ~ 25 12.5 25

“ MICso and MICgo

Inoculum size

MIC for 50% and 80% of the strains tested, respectively

: 1 loopful of bacteria suspension (10°fu/ml)
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FTRTOBEF & & B 12>100 pg/ml THEERMEBRA
B0 10% (AN
7) E. coli
E. coli (508k) (23t 3 2 HLE N % Fig. 8 (/R L7zo TE-
031 MICso, MICso 13 & 1250 ug/ml T, EM [EH %
DHEHIRIFLDTH o7,
8) K. pneumoniae
K. pneumoniae (S08K) 12X 3 HHLE I % Fig. 9 IZR L
72 TE-0310 MICso 1325 pg/ml, MICso 1250 xg/ml T,
EM FI#E DB IIFTHTN D TH o 72,
9) Shigella sp.
Shigella sp.(S0BR)IZA 3 AHE N % Fig.1012R L7,
TE-031® MICso, MICso {2 & $1212.5 pg/ml THE S

BFIEVLDTH o7z, HBEDEM, M DOMICso 12 &4
12.5 pg/ml, 100 pg/ml TdH -7z,
10) H. influenzae

H. influenzae (5088 ) 12333 BB /712 Fig. 111" T &
I DEH b — g DFH %R L7z, TE-03104
BHIZEM £ 131ZF%TIM, RKM B XU LCM I2H~2
~BfEENTHY, 3.13 ug/ml TTRTDSBHRORE
*RHIEL 7,

11) Legionella sp.

Legionella sp.(158R) 1233 AHIE I % Fig. 12127R L7z,
TE-031 MICso 130.39 xg/ml, MICso 30.78 pg/ml T
HY, EM, IM L) b2~MEENHENER L,

12) N. gonorrhoeae

Table 4-2 Comparative antibacterial activities of TE-031 and reference compounds

against clinical isolates

. No. of MIC range MICsp* MICgo?
Organism strains Drug ( pg/ml) ( p«g/ml) ( ng/ml)
TE-031 0.025 ~ 0.78 0.39 0.78
Legionella sp.* 15 Erythromycin 0.05 ~ 1.56 0.78 1.56
Josamycin 0.10 ~ 6.25 1.56 3.13
TE-031 =0.025 ~ 3.13 0.39 1.56
Erythromycin =0.025 ~ 6.25 0.78 3.13
Neisseria gonorrhoeae 20 Josamycin 0.20 ~ 6.25 1.56 6.25
Rokitamycin 0.20 ~ 6.25 3.13 6.25
Lincomycin 0.39 ~ 100 25 50
TE-031 0.05 ~ 0.20 0.10 0.10
Erythromycin 0.05 ~ 0.39 0.10 0.10
Moraxella subgenus =~ 7 | Josamycin 0.39 ~ 1.56 0.78 0.78
Rokitamycin 0.20 ~ 0.39 0.39 0.39
Lincomycin 6.25 ~ 12.5 12.5 12.5
TE-031 0.20 ~>100 0.39 3.13
Erythromycin 0.39 ~>100 1.56 6.25
Bacteroides fragilis 27 Josamycin 0.20 ~>100 0.20 0.39
Rokitamycin <0.05 ~ 100 0.10 0.39
Lincomycin 0.20 ~>100 3.13 6. 25
TE-031 0.20 ~>100 0.78 0.78
Peptococcus sp. 21 Erythromycin 0.39 ~>100 1.56 3.13
Josamycin 0.20 ~ 12.5 0.78 0.78
Clostridium difficile 28 TE-031 0.05 ~>100 0.20 >100
Erythromycin 0.05 ~>100 0.39 >100
TE-031 0.20 ~>100 0.39 0.39
Clostridium perfringens 17 Erythromycin 0.39 ~>100 0.78 1. 56
* MICso and MICgy : MIC for 50% and 80% of the strains tested, respectively

Inoculum size

: 1 loopful of bacteria suspension (10°%fu/ml, *10%fu/ml)
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N. gonorrhoeae (208R) i3+ 4 B E /1 % Fig. 131Z7R L
o TE-O3LIZTHDMBEH L h bENIHEH LR
L, £ MICso 3 & U MICso {354 0.39 ,ug/ml, 1.56
pg/ml TROENMEERL, 3.13 4g/ml TFXTOH
FEHROBREEXHEIE Lz, —F, WHEBED MICs,
MICso t2% 4 0.78~25 yg/ml, 3.13~50 ug/ml T o720
13) M(B). catarrhalis
M(B). catarrhalis( 7 ¥%) (2333 BHE T % Fig.14127R
L7z TE-031% MICso 120.10 xg/ml T, EM & I3iZF
EOMEN%ERL, M, RKM BXULCM £ 1) $4~16
BERTHRENTH 572, % B TE-031430.20 xg/ml D
BETIXTOSBEORE LMHIE L, —F, sHEE3E
D IM, RKM 8 L UFLCM H355 - BEbk & SE 21T 2 5 B H)
HRAEIL1.56 pg/ml, 0.39 ug/ml, 12.5ug/ml Td 572,
14) B. fragilis

B. fragilis (2T#) 123t A2 HLE ] % Fig.15127R L7z,
TE-031 MICso 130. 39 xg/ml, MICso i£3.13 4g/ml T
HY, EM L D2~4fEFN, M B LU RKM IZH~2~4
X TMENER LIz, %8, FEHE S =100 pg/
ml OFEERERRAT . 4~14.8%HLE L0

15) Peptococcus sp.

Peptococcus sp.(21%k) 13§ B EH # Fig. 16127k L

2o TE-031® MICso i30.78 g/ml, MICso i20.78 pg/ml
Thh, EMIh b 26EN, IMEIZIZRASDOHED
ERL7 2B, THELTEEIINZ LEABEZ
TE-03138 & ' EM T3 >100 xg/ml T, JM Ti12.5
ug/ml ThHY, FERE SHERIERD ST,

16) C. difficile

C. difficile (28%k) 123t 3 A HLE T % Fig. 1713 L7,
TE-031DHE HIZ EM L ) 25N, %D MICso i3

Table 5 Effect of various media on antibacterial activities of TE-03_1 and erythromycin

MIC ( pg/ml)
S. aureus S. epidermidis S. pyogenes K. pneumoniae
Drug Medium FDA 209P JC-1 IID 866 IID 689 IFO 3317

10° 108 10° 108 10° 108 108 108

(cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
HIA 0.10 0.20 0.10 0.20 N.G. N.G. 25 100
BHIA 0.10 0.20 0.20 0.20 =0.05 =0.05 25 50
NA 0.39 0.39 0.20 0.39 N.G. <0.05 50 >100
TE-031 TSA 0.20 0.39 0.20 0.20 =0.05 =0.05 50 100
MHA =0.05 0.20 =0.05 0.20 N.G. =0.05 12.5 50
SDA 0.20 0.39 0.20 0.39 =0.05 =0.05 100 >100
STA =0.05 0.10 0.10 0.20 =0.05 =0.05 25 50
HIA 0.20 0.39 0.20 0.39 N.G. N.G. 50 100
BHIA 0.20 0.39 0.20 0.39 =0.05 =0.05 50 50
NA 0.39 0.78 0.20 0.78 N.G. =0.05 50 >100
Erythromycin TSA 0.39 0.39 0.20 0.39 =0.05 =0.05 50 100
MHA =0.05 0.20 0.10 0.20 N.G. =0.05 25 100
SDA 0.39 0.39 0.20 0.39 =0.05 =0.05 100 >100
STA 0.10 0.20 0.10 0.20 =0.05 =0.05 50 100

Inoculum size : 1 loopful of bacteria suspension (10° and 10%cfu/ml)

Medium : HIA
BHIA :
NA
TSA
MHA
SDA

STA

: Nutrient agar (Eiken)
: Trypto-soy agar (Eiken)

N.G.

: Heart infusion agar (Eiken)

: Mueller-Hinton agar (Eiken)
: Sensitivity disc agar (Nissui)
: Sensitivity test agar (Eiken)

Brain heart infusion agar (Eiken)

: No growth in an antibiotic-free medium
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0.20 yg/ml Td - 72, TE-0318 & I'EM D MICwo i3 &
$12>100 pg/ml TH Y, BWEMERIBERTHEL,

17) C. perfringens

C. perfringens(1THR) (23§ HHLE ) % Fig. 18IT/R L7,
TE-0310 MICso, MICso ix & $120.39 pg/ml TH H,
EM & 0 b 25N MENER LI, 2B, TXTO
FEROREE #HILT 5RE X TE-031, EM & $ >100

EHEEK 9 Bk VT TE-0310HE NIC RIZTH#
O, EEER, i pH B LY v MFRNOF

% EM, JM B X U'RKM & LB L7z,

R DHEHIC L A TE-031DMEBENI~DEE % Table
512K L7:o TE-031DHE DIt EM L Rk, D&
BICLaEBRIILALZDON D o1

BEEEICL A TE-DMENI~DRE % Table 6

ICR L7 TE-031DHMEHIIH T ABREHBROZE L

pg/ml TH Y, BEREKRIZDHNI,
4. TE-O1DMENICRIZTHEFOLE

EM FI#ED 2 b DTH o7,

Table 6 Effect of inoculum size on antibacterial activities of TE-031 and erythromycin
Inoculum MIC ( pg/ml)
Drug size S. aureus S. epidermidis S. pyogenes K. pneumoniae
(cfu/m) FDA 209P JC-1 [ID 866 IID 689 IFO 3317
10* 0.10 0.10 N.G. 50
10° 0.10 0.10 0.025 50
TE-031 10° 0.20 0.10 0.025 50
107 0.39 0.20 0.025 100
108 0.39 0.39 0.05 >100
10 0.20 0.10 N.G. 50
10° 0.20 0.10 0. 025 50
Erythromycin 10 0.39 0.20 0.025 50
107 0.39 0.20 0.025 100
108 0.39 0.39 0.05 >100

Inoculum size :

1 loopful of bacteria suspension

Medium Sensitivity disc agar (SDA , Nissui)
N.G. No growth in an antibiotic-free medium.
Table 7 Effect of medium pH on antibacterial activities of TE-031 and erythromycin
MIC ( pg/ml)
Medium S. aureus S. epidermidis S. pyogenes K. pneumoniae
Drug o FDA 209P JC-1 IID 866 [ID 689 IFO 3317
108 108 10° 10 108 108 108 108
(cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
6 0.78 1.56 0.78 0.78 0.10 0.20 >100 >100
TE-031 7 0.20 0.39 0.20 0.39 0.05 0.05 50 >100
8 0.05 0.10 0.05 0.10 0.012 0.025 6.25 25
9 N.G. =0.006 N.G. =0.006 N.G. =0. 006 1.56 3.13
6 1.56 3.13 1.56 1.56 0.20 0.39 >100 >100
. 7 0.39 0.78 0.20 0.39 0.05 0.05 100 >100
Erythromycin
8 0.10 0.20 0.05 0.10 0.012 0.025 6.25 25
9 N.G. 0.025 N.G. <0.006 N.G. =<0.006 1.56 3.13

Inoculum size : 1 loopful of bacteria suspension (10° and 10%fu/ml)

Medium
N.G.

. Sensitivity disc agar (SDA , Nissui)

No growth in an antibiotic-free medium
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TE-031DHE S5t 2354 pH DEEE ¥ Table 712
R~ L7 TE-031DMENIZ Y5 LBHEB LUV ST 4
REMEIAT LpH7 £ ) pH8 T2~84&8< %, pH
6 Tix1/2~1/4ITIET L7z, *HEBED EM b FHOMEM
¥R L7

TE-QBIOHENICRIFT VM BFERMOELE*
Table 8{Z/R L7zo TE-031DHLE 171350% 77 = M &N
WEW 77 LBHEB L7 ABRYE T2~ 1651218
BEN, EM THRIBOMEMISED Nz, —FH, IM
TR7 7 LEHBEICBVTY < MFRNC L 2EHD
EHRIEAERDONLE D 5720 RKM DIE X
T ABHEICBVTS0% 7 < MFRMCL 1/8~1/16
WKET L 28, 77 40BHEICBVTIRIMBLY
RKM DHE 15100 pg/ml L ED 72 HET X 42 5
72

5. REMHE

TE-031DHBIR 2 FAN5 728 TE-031 DL HEH kI
9% MIC & MBC I L, & 612 TE-031DH DK
FEHARICRIT TR R RET L,

1) MIC & MBC D%

fERABE#RE LTS aureus FDA 209P JC-1, S. aureus
Smith, S. epidermidis 1ID 866, S. pyogenes Cook, S. pyog-
enes 1ID 689, S. pneumoniae 11D 553 8 X U E. faecalis
ATCC 80430 7 #k % Ay, HEEEE10' cfu/ml, 10° cfu/
ml 3 & U108 cfu/ml T TE-031 MIC & MBC % H#&
L, ZD&KR% Table HIR L7z, HEBEHRE LTEM,
IM BLXURKM % w7,

TE-03LIx BFEHE 10* cfu/ml D& h OBk
LTH MIC EMBC DEIZ1~2BRBETH - 7245 10
cfu/ml M Tt MIC £ MBC DfEIZ2~6EDEHIED 5
NEEEREOXE YT

ToBBEEHEILC cfu/ml TOREKDH S. aureus, S.
pyogenes, S. pneumoniae 3B X U H. influenzae & % 208K |2
2§ % TE-031D MIC B & IS MBC IZ2WTHI~NT, #
DERLRBREFEE LTFig.19~22127R L7z, &8
KL LTEM, IM BLURKM vz,

FRIR B S. aureus B & UF S. pyogenes Tix, TE-031it
i #% MIC & MBC DIEIZK X 2 EATD LN, BE
FHUZMER L7z — 7 S. preumoniae 3 X U° H. influenzae
128V Tid TE-0314k MIC & MBC DEAS 1 FLIAIZ &
EIh, INSOWEII LEBENERETR L 2B
HERA S o h & F#OEm 2R L7,

2) WFEMRICRITTHE

BHEEBRD S. aureus Smith, S. pyogenes Cook B & U
S. pneumoniae 1ID 553% AV T, T & Dt Eiesasi o
W2 TE-031 % 1EA &€, ZO®ROEEBOEL % 245

BMICEHEL, Z0O&FR% Fig.23~252R L7z, 88
EIZIXEM, ]M BLU'RKM 2 BV 7z,

S. aureus Smith {23t L T TE-031ix 1 MIC(0.39 ng/
m) A ETCIRREDOHEE IR - HENTH -7, B
ENDEM BLUWIM bEHTH - 7275 RKM & 2 MIC
(0.78 pg/ml) LL E CTHEHIIVER L 720 S. pyogenes Cook
TiX8MIC Tb TE-031, EM BL U IM I3HHEMTH -
72A%, RKM I3GFVREHRER L7, S. pneumoniae 11D
55312 %F LT 43 TE-0314d 2 MIC(0.10 pg/ml) TR
ER L, 2 O2UREABIZBVWTLHEOHFHEIIZED S
hWieh ol HBEDEM, IMBLURKMIZBWTY
FIKIC 2 MIC TREHDRIDDH LNz,

6. WtESEGE

EM 2S5 ER MLs B D S. awreus (235 L TRIF R
HHEBERTHAZ LB HAONTE, £ZTB
HFERGPERE S. aureus MS 127868 & U C BEFE R
MH S. aureus MS 12810% A>T, TE-031DttEFEsE
DEELY EM ERBRIF LZDT, ZOHKEE* Fig.26
BLUFig.27II/R L7z, BEHFBERTHMEE S. aureus MS
1278612 BV TIZFHME L% { TH TE-031% /=12 EM
50 pg/ml EF WA B TOHEDOWEAIED 5N, C
HFERIMEE S. aureus MS 12810 TIXHENR +1TH
%\V5EIE TE-031, EM & b OS2 TWw 7z,
L7 L TE-03112 EM & [A15£0.05 pg/ml O TakE
MBI X OMBEL ) SETENR/ S ODOBEOBIEAHEE
LoX2% (WA

7. = AERBE FREIE AT DR

S. aureus Smith, S. pyogenes MS 1502838 X I S. pneum-
onige MS 15024 % Fi\ /o= R EBRH & & RYSE 14
AR HZNE % EM, JM 8 X ' RKM % xBBEE & L THRET
L, ZD&R% Table 101278 L 720 S. aureus Smith &%
#2435 TE-0310 EDso t314.4mg/kg TH Y, 0D
BifIZh R 3 EDso THET AL EM L ) bW 5 EENT
w7z,

S. pyogenes MS 15028 B 3t T & TE-0319) EDso 36.0
mg/kg THY, £ORFHMEHRIL EDso THBT 5 & EM
& HAHKI1005, MOER) & B L TH0-3UEER TV
A%

S. pneumoniae MS 15024 FX % |2 B\ T H TE-031 D
EDso {£7.1mg/kg T, FDF#%IE L EDso THE T 5
EEM X4t MBL D P12~ 16ER TV,

8. v RAERME TRE 3 H0HE%E

S. aureus MS 1502912 & A TR IIX T AB5 3R
IZDOWTHRET L7-ER % Fig.28127/R L7z, TE-031i3
EM & [E]%% dose dependent 2 IBIEEDFE/IHZH LN,
EM &Y BEICENTBEREER L,
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Table 8 Effect of horse serum on antibacterial activities of TE-031, erythromycin,
josamycin and rokitamycin
MIC ( pg/ml)
Horse ) - .
. TE-031 Erythromycin Josamycin Rokitamycin
Organism se:um 10° 10° 10° 10° 10° 10° 10° 10°
(%) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/mly

0 0.05 0.05 0.05 0.10 0.10 0.20 0.10 0.10
S. aureus 10 0.025 0.025 0.025 0.05 0.10 0.10 0.10 0.20
FDA 209P JC-1 20 0.025 0.025 0.025 0.05 0.10 0.10 0.39 0.39
50 0.012 0.012 0.012 0.025 0.20 0.20 0.78 0.78
0 0.05 0.05 0.10 0.20 0.20 0.39 0.10 0.20
S. epidermidis 10 0.025 0.05 0.025 0.05 0.20 0.20 0.10 0.39
IID 866 20 0.025 0.05 0.025 0.05 0.20 0.39 0.39 0.78
50 0.012 0.025 0.012 0.025 0.20 0.39 0.78 1.56
0 0.025 0.025 0.05 0.05 0.10 0.20 0.10 0.10
S. pyogenes 10 0.012 0.012 0.025 0.05 0.10 0.10 0.20 0.39
IID 689 20 0.012 0.012 0.012 0.012 0.10 0.10 0.39 0.39
50 0.006 0.012 0.006 0.012 0.20 0.20 0.78 0.78
0 0.025 0.025 0.05 0.05 0.20 0.20 0.05 0.10
S. pneumoniae 10 0.012 0.025 0.025 0.025 0.10 0.10 0.20 0.20
IID 553 20 0.012 0.025 0.012 0.025 0.10 0.20 0.39 0.39
50 0.012 0.012 0.012 0.012 0.20 0.20 0.78 0.78
0 50 50 50 50 >100 >100 >100 >100
E. coli 10 12.5 25 25 25 >100 >100 >100 >100
NIHJ JC-2 20 6.25 6.25 12.5 12.5 >100 >100 >100 >100
50 3.13 6.25 3.13 6.25 >100 >100 >100 >100
0 25 50 25 50 >100 >100 100 >100
K. pneumoniae 10 6.25 12.5 12.5 25 >100 >100 100  >100
IFO 3317 20 6.25 12.5 6.25 12.5 >100 >100 >100 >100
50 3.13 6.25 3.13 6.25 >100 >100 >100 >100
0 100 >100 100 100 >100 >100 >100 >100
S. marcescens 10 50 50 25 25 >100 >100 >100 >100
IAM 1184 20 25 25 25 25 >100 >100 >100 >100
50 12.5 12.5 12.5 12.5 >100 >100 >100 >100
0 >100 >100 >100 >100 >100 >100 >100 >100
P. aeruginosa 10 >100 >100 >100 >100 >100 >100 >100 >100
IFO 3445 20 100  >100 100 >100 >100 >100 >100 >100
50 50 100 50 100 >100 >100 >100 >100
0 >100 >100 >100 >100 >100 >100 >100 >100
E. cloacae 10 100 100 100 100 >100 >100 >100 >100
963 20 50 50 50 100 >100 >100 >100 >100
50 25 25 25 50 >100 >100 >100 >100

Inoculum size : 1 loopful of bacteria suspension (10° and 10%fu/ml)
. Sensitivity test agar (STA , Eiken)

Medium
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9. ° U AEBRHTPR RIS AT D IERNR
TE-031® S. pneumoniae HL-43812 & %5 < 7 A EEBRH

PR 23 R A LI T B IA BRI R % EM & HLBURFY L 72,
B & R O BRRI A 3 o4 RE R 21 1 @R OKRS
L7-BED&ER % Table 11, 12127R L7z, BRE: 9 BERTR
12 L7354, TE-0310 EDso 21.56mg/mouse T&
) EM(11.39mg/mouse) & ) b# 7 EEN I EEHR L
I A

JE Yt 24 5 P 4% D I R IZ BV T id TE-0310 EDso
7.31mg/mouse T, TE-031iX EM(22.23mg/mouse) & ¥
b 3EENTERDFEER LT,

TR O BRI AR F /IR 24RER R ICER 2 1 IR
OS5 L, Z0O2URMBICBITE~ Y AMREERE R
E Lo ZOKRE% Fig.29, 30i27R L72o EDso DS
B (& L7z dose dependent 72 Fifi P A B £ D 4> 332

B oM, TE-031Z EM & ) AEIZEN-ERDHE LR
L7z

SO ITERG 24RO BRI % 24652 3 AR L
72B D TE-031DERMFE % EM & LLBRET L F DR
% Fig.31iZ/R L 726 S. pneumoniae HL-438 % 2.4 X 107
cfu/mouse FERIRY: L7256, EEBRBOMAEERIZ
JRY24BF I £ 121.2X 108 cfu/lungs & 7 V), G720
BT S HITHEE L, 4.9X 108 cfu/lungs (3% L 72,
TE-031 2.0mg/mouse/day ¥% 5B 0 fili P A4 B 4513 # %k
L, BEH68ERH LRI IIRR R T (10 cfu/lungs) FKiff &
%o le THNIZX L EM 4.0mg/mouse/day B X OF
TE-031 1.0mg/mouse/day %58 T2 IFEIHEIZHER
L, BRGR96RsRI% T TIMNAERRORIIZED btz
HBENLR I EIMER 2R L7z,

BED X512 TE-031DiEHE) R 12 EM & s LRk

Table 9 Correlation between MICs and MBCs of TE-031, erythromycin, josamycin and rokitamycin

Inoculum MIC (ug/ml) / MBC (xg/ml)
Organism size
(cfu/ml) TE-031 Erythromycin Josamycin Rokitamycin
s 1.6X10* 0.10 / 0.78 0.10 / 0.78 0.20 / 0.78 0.10 / 0.20
- aurews 1.6X10° 0.10 / 0.78 0.10 / 0.78 0.20 / 1.56 0.10 / 0.78
FDA 209P JC-1
1.6X10° 0.20 / 1.56 0.20 / 3.13 0.39 / 3.13 0.20 / 3.13
s 1.0X10* 0.20 / 0.20 0.20 / 0.39 0.78 / 1.56 0.39 / 0.39
. aure
Smith “ 1.0X10° 0.20 / 0.39 0.39 / 1.56 1.56 / 1.56 0.39 / 0.78
ml
1.0X10° 0.39 / 3.13 0.39 /12.5 1.56 / 6.25 0.78 / 6.25
. . 1.1X10* 0.10 ./ 0.10 0.10 / 0.20 0.39 / 0.39 0.20 / 0.39
S. epidermidis
1.1X10° 0.10 / 0.20 0.10 / 0.39 0.39 / 0.78 0.20 / 0.39
1ID 866
1.1X10° 0.20 / 1.56 0.20 / 1.56 0.78 / 3.13 0.39 / 3.13
s . 4.5%X10* <0.0127 0.05 <0.012/ 0.10 0.05 / 0.20 0.025/ 0.05
. pyogenes
COP z 8 4.5X10° | =0.012/ 0.39 | =0.012/ 0.39 0.05 / 0.78 0.05 / 0.20
0
4.5X10° =0.012/ 0.39 0.025/ 0.39 0.10 / 1.56 0.05 ~ 0.39
s . 1.5%10* =0.012/ 0.025 =0.012/7 0.05 0.05 / 0.20 0.05 .~ 0.05
. pyogenes
HDpysggg 1L.5X10° | <0.012/ 0.05 | =0.012/ 0.05 0.10 / 0.78 0.05 / 0.10
1.5X10° <0.0127 0.10 <0.0127 0.20 0.10 / 0.78 0.05 / 0.10
. 1.1X10* 0.025/ 0.05 0.025/ 0.10 0.10 / 0.20 0.10 / 0.20
S. pneumoniae**
1D 553 1.1X10° 0.025 0.10 0.025/ 0.10 0.10 / 0.20 0.10 / 0.20
1.1X10° 0.025/ 0.10 0.05 / 0.20 0.10 / 0.39 0.10 / 0.20
E. faecali 3.8X10* 0.025,/ 0.20 0.05 / 0.20 0.39 / 3.13 0.20 / 0.78
. faecalis
ATCC 8043 3.8X10° 0.05 / 1.56 0.05 / 3.13 0.39 /12.5 0.39 / 6.25
3.8X10° 0.10 / 6.25 0.10 / 6.25 0.78 /100 0.39 /25
Inoculum size : 1 loopful of bacteria suspension
Medium . Sensitivity test broth (STB , Eiken)

* Brain heart infusion broth (BHIB , Eiken)

%

BHIB supplemented with 5% horse serum
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Fig. 19 Bactericidal activities of TE-031 and reference compounds against 20 clinical strains of

Staphylococcus aureus
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Fig. 20 Bactericidal activities of TE-031 and reference compounds against 20 clinical strains of

Streptococcus pyogenes
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Fig. 21 Bactericidal activities of TE-031 and reference compounds against 20 clinical strains of

Streptococcus pneumoniae
Inoculum size : 1.0~7.6 X 10°cfu/ml
TE-031 Erythromycin Josamycin Rokitamycin
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Fig. 22 Bactericidal activities of TE-031 and reference compounds against 20 clinical strains of

Haemophilus influenzae

Inoculum size : 4.0~16 X 10° cfu/ml

TE-031 Erythromycin Josamycin Rokitamycin
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Fig. 23 Time kill curves for TE-031 and reference compounds against

Staphylococcus aureus Smith

Arrow indicates time of drug addition « ¢ ug/ml
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Number of viable cells (logio cfu/ml)

Fig. 24 Time kill curves for TE-031 and reference compounds against

Streptococcus pyogenes Cook
Arrow indicates time of drug addition
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Fig. 25 Time kill curves for TE-031 and reference compounds against
Streptococcus pneumoniae 11D 553

Arrow indicates time of drug addition * 1 pg/ml
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Fig. 26 Inducer activities of TE-031 and erythromycin for macrolide- resistant strain
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Fig. 27 Inducer activities of TE-031 and erythromycin for macrolide- resistant strain
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Table 10 In vivo antibacterial activities of TE-031, erythromycin, josamycin and rokitamycin

against systemic infection in mice*

. ) Infection dose Test MIC (ug/ml) | EDso (95% confidence limits)*
Bacterial strain
(cfu/mouse) compound® 10%cfu/ml (mg/kg)

TE-031 0.20 14.4 (9.9 ~ 20.7)

Staphylococeus aureus Smith 6. 3% 10° Erythromycin 0.39 67.2 ( 46.0 ~ 97.6)
’ Josamycin 3.13 206.8 (145.9 ~297.6)

Rokitamycin 0.39 181.5 (133.8 ~246.3)

TE-031 0.012 6.0 ( 4.1 ~ 8.5)

Streptococcus pyogenes MS 15028 7.1X10° Erythromycin 0.012 62.4 ( 38.4 ~ 98.8)
Josamycin 0.10 205.0 (145.3 ~291.0)

Rokitamycin 0.025 177.9 (115.7 ~280.9)

TE-031 0.025 7.1 ( 5.0 ~ 10.4)

Streptococcus pneumoniae MS 15024 3.4X10° Erythromycin 0.0 31.4 (20.8 ~ 51.2)
Josamycin 0.20 86.7 ( 51.9 ~200.2)

Rokitamycin 0.10 114.9 ( 77.8 ~210.6)

? : Four-week-old Std : ddY male mice weighing 25+1 g were used
Mice were infected intraperitoneally with test organisms suspended in 5% mucin
® . Test compound administered orally 1 hour after infection
¢ : The EDsp and the 95% confidence limits were calculated on day 7 by the probit method

Fig. 28 Protective effects of TE-031 and erythromycin on subcutaneus abscess infected with
S. aureus MS 15029 in mice?

(mm)
16.0 1
14.0 1 N% a : Four-week-old Std : ddY male mice weighing 25*1g
° were used
treatment
12.0 4

Mice were infected subcutaneously with 2.5X 10% cfu of
S. aureus MS 15029

]
-
o
S
L

Single oral treatment was 1 hour after infection

Five mice were autopsied at each dose 72 hours after
infection

Each point represents the mean of five mice £ standard

(22}
(o]
!

Diameter of abscess
[mean = S.D
o
o

deviation

4.0 1
—o—TE-031 (MIC : 0.39 zg/ml)
2.0 1 —#—Erythromycin (MIC : 0.39 4g/ml)
0

125 25 50 100 200 400 (mg/ke)
Dose
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Table 11 Therapeutic effect of a single oral dose of TE-031 or erythromycin administered 9 hours

postinfection to mice with streptococcal pneumonia®

Treatment® MICE Survival Time to EDso 95% confidence
Dose rate! death® limits'
Drug (mg/mouse) (pg/ml) (survial/total) (days;mean £ SD) (mg/mouse)
0.5 2/10 5.81+1.6
1.0 3/10 5.4%1.9
TE-031 2.0 0.025 6/10 7.3%3.1 1.56 0.84~2.61
4.0 8/10 7.5%4.9
8.0 9/10 8.0
1.0 0/10 5.1+2.1
2.0 0/10 6.2+2.1
Erythromycin %0 0.025 110 >-2+1.0 11.39 8.02~16. 62
8.0 2/10 5.5%2.1
16.0 8/10 8.0+1.4
32.0 9/10 10.0
Infected control 10/10 3.9%£1.2

» . Four-week-old Slc : ICR male mice weighing 22+t1 g were used

Mice were infected intranasally under pentobarbital sodium anesthesia with 3.2X10%°fu

of S. pneumoniae HL-438
® : Drugs were administered orally 9 hours postinfection
¢ . MICs were determined with a bacterial suspension of 10°fu/ml
4 : Survival rate at 14 days after infection
¢ Time to death was calculated only for fatal cases
{ . The EDsp and the 95% confidence limits were calculated by the probit method

Fig. 29 Total cfu of S. pneumoniae in the lungs of mice 24 hours after a single oral dose of TE-031 or

erythromycin administered 9 hours postinfection®

(logw cfu/lungs)

a: Four-week-old Slc : ICR male mice

10- weighing 20+] g were used

91 —e—TE-031 (MIC : 0.025 ug/ml)

—a&—Erythromycin
(MIC : 0.025 xg/ml)

8 No treatment

after infection

No. of bacteria in lungs of mice
[mean £ S.D.]

Limit of assay

32 (mg/mouse)

Mice were infected intranasally under
pentobarbital sodium anesthesia with
2.7%X10° cfu of S. pneumoniae HL-438

Single oral treatment was 9 hours
Three mice were autopsied at each
dose 24 hours after the final treatment

Each point represents the mean of

three mice * standard deviation
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Table 12 Therapeutic effect of a single oral dose of TE-031 or erythromycin administered 24 hours
postinfection to mice with streptococcal pneumonia®
Treatment® MiCs Survival Time to EDso 95% confidence
Dose rate? death* limits'
Drug ( ng/ml) .
(mg/mouse) (survial/total) (days;mean £ SD) (mg/mouse)
1.0 0/10 4.4%+1.5
2.0 1/10 5.0%1.1
TE-031 4.0 0. 025 3/10 5.6x1.1 7.31 4.85~13.00
8.0 5/10 6.6+0.9
16.0 8/10 7.0
2.0 0/10 5.0x1.6
4.0 0/10 5.0t1.4
Erythromycin 8.0 0. 025 1/10 5.31+0.5 22.23 15.47~42.91
16.0 3/10 5.9+1.2
32.0 7/10 7.3x1.5
Infected control 10/10 3.010.5

: Four-week-old Slc

ICR male mice weighing 21+1 g were used

Mice were infected intranasally under pentobarbital sodium anesthesia with 2.5X107cfu

of S. pneumoniae HL-438

: Survival rate at 14 days after infection

: Drugs were administered orally 24 hours postinfection

: Time to death was calculated only for fatal cases
: The EDso and the 95% confidence limits were calculated by the probit method

: MICs were determined with a bacterial suspension of 10°fu/ml

Fig. 30 Total cfu of S. pneumoniae in the lungs of 24 hours after a single oral dose of TE-031 or

erythromycin administered 24 hours postinfection®

(logio cfu/lungs)

104

9

No. of bacteria in lungs of mice
[mean = S.D.]
T

§ No treatment

Limit of assay

—&— Erythromycin

(MIC : 0.025 ug/ml)

Dose

a: Four-week-old Slc : ICR male mice

weighing 20 =1 g were used

—e— TE-031 (MIC : 0.025 xg/ml)

Mice were infected intranasally under

pentobarbital sodium anesthesia with
2.7X 107 cfu of S. pneumoniae HL-438

Single oral treatment was 24 hours

after infection

Three mice were autopsied at each

dose 24 hours after the final treatment

Each point represents the mean of

three mice * standard deviation

116 3'2 (mg/mouse)
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HBEBIZER LB EIE EDso %8 L7z, F 72 TE-
03113 B H24 B B 14 7> & FEH (2. 0mg/mouse) % 24FEH &

SEERTHILIZE Yy AMADE 2K &,
—7 EM (3% #/4.0mg/mouse/day 3 HREEH& L THE
FI¥r 5 LR IS E OB b i,

10. < A& REE

TE-031, EM % %4 50mg/kg OG5 L/-EED <
2 &R % Fig.321IR L7,

TE-0310 7 H % B 132 5-0 . SRR % 1 B i BES . 43
pug/ml &, EM(1.42 pg/ml ; %5 1 BERIT%) ICH~IE D
PICE L AORFEICHB L, B54BMBIIBVTY
1.18 yg/ml DS E 7=,

o % =
<7054 FREERIIEICEOFE LTHER S,
RPN 2R ET B0, BFE LTHELYDERT
AFVHEEEIFRBEINTELN, SHICREFEEOR

M, MMEARYZ PVOHLK, BORNHEDO—BOLE
W BIF R ARBITHEDEN B AT AHERE
<054 FREAFIORBENFET TV,

TE-031i EM D 6 i DKEEZE* A F LT H T LIz
I VBEREM AR 72 FHRT) 2a~ A > L FEET
»H5HN,

TE-031% in vitro FUE /1 EM, JM B X IFRKM & l#g
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Fig. 31 Therapeutic effect of three oral doses of TE-031 or erythromycin administered 24, 48 and 72

hours postinfection to mice with Streptococcal pneumonia®
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a : Four-week-old Slc : ICR male mice weighing 21 +1g were used
Mice were infected intranasally under pentobarbital sodium anesthesia with 2.4 X 107 cfu of S. pneumoniae HL-438

Three oral treatments were 24, 48 and 72 hours after infection

Three mice were autopsied at each dose

Each point represents the mean of three mice % standard deviation
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Fig. 32 Concentrations of TE-031 and erythromycin in serum after a single oral

administration of 50 mg/kg to mice
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BACTERIOLOGICAL EVALUATION OF TE-031(A-56268), A NEW MACROLIDE
ANTIBIOTIC : IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY

Takeo Ono, Kazuo NUMATA, MATSUHISA INOUE* and SusuMu MITSUHASHI
Episome Institute, Seta, Gunma, Japan
*Laboratory of Drug Resistance in Bacteria, School of Medicine, Gunma University, Maebashi, Gunma, Japan

TE-031(A-56268)is a new oral macrolide antibiotic. Its in vitro and in vivo antibacterial activity was compared with
those of erythromycin(EM), oleandomycin(OL), josamycin(JM), rokitamycin(RKM) and lincomycin(LCM). The following
results were obtained.

1. The antibacterial spectrum of TE-031 was similar to that of EM. Its antibacterial activity against Gram-positive
bacteria such as Staphylococcus aureus, S. epidermidis, Streptococcus pyogenes and S. pneumoniae, was equal or slightly su-
perior to that of EM and superior to those of JM and RKM. However, TE-031 did not have antibacterial activity against
Gram- negative bacteria except Haemophilus influenzae, Legionella sp. , Neisseria gomorrhoeae, or Moraxella subgenus
Branhamella catarrhalis.

2. TE-031 did not show antibacterial activity against macrolide-resistant strains of S. aureus. It demonstrated induci-
ble activity, as did EM.

3. Antibacterial activity of TE-031 was only slightly affected by kind of medium or increase in inoculum size.
However, its antibacterial activity against a wide variety of Gram-positive and -negative bacteria was influenced by
medium pH, i.e., it was enhanced in an alkaline medium. Moreover, horse serum at a concentration of 50% caused a 2-to
16-fold increase in the potency of TE-031.

4. TE-031 was primarily bacteriostatic against S. aureus and S. pyogenes, but bactericidal against S. pneumoniae and
H. influenzae.

5. Therapeutic efficacy of TE-031 against various experimental infections in mice — including systemic infections
due to Gram-positive bacteria such as S. aureus, S. pyogenes and S. pneumoniae, subcutaneous abscess due to S. aureus,
and bacterial pneumonia caused by S. pneumoniae — was superior to those of EM and JM.

6. TE-031 showed higher serum levels than EM and slow elimination from serum in mice after a single dose of 50
mg/kg.



