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IR 83 I HAE (C B 1T B Cefodizime( THR-221) D XM - BRI AYAFZ
—imvitn I2BIIAE MitilB~w 207 7 — 2 L DG MER—

KEFE - B - HHERE - AR
REEE « IWARE - #0 RAk
R K W R AT R

Cefodizime (THR-221) 1, cephem 3R® 7 {iL {2 syn-methoxyimino-aminothiazolyl & % A2 L, 3 fif i
thiazolylthiomethyl % % # A L 7=#F cephalosporin ¥/ T& 5,

F OI0R 379% FE O BIFE 2 BRAC ST MEBKIZ 317 A MIC fil(10° cfu/ml, 1 ASHEH) 2 llE L7z,
AH| D MICso, MICso fH( xg/ml)id S. pneumoniae 518k : 0.05, 0.39, H. influenzae 51%k:0.006, 0.013,
B. catarrhalis 468k : 0.39, 1.56, S. aureus 23#k :6.25, >100, K. pneumoniae 21#k :0.39, 0.78, P.
aeruginosa 308k : 100, >100TH - 7=,

HRSGREEREICB T HMAB, BEP, RAES L L URPBRE LT L. THR-2211 g Hil
BERSOMFP Y — 2 #(n=11)1251.2~100.2 pg/ml(F3573.3 yg/ml), MFEHPB(n=11)i%1.8
~5.08F M (P252. 805 M]), WP Y — 2 fli(n=10)130.05~1.0 pg/mi(F30.32 xg/ml), BHHEFHIT
®(n=9)130.12~1.32% (F390.50% )T, 2 BB} 2 BATHKF € — 7 {#133.42 pg/ml £0.40 g/
ml Th o7,

TR 2 RS AEATBUC BV TERR O SR MEIC X DGR EIT o 700 BRI RIS EX136, H%h3161,
B2, FHIGT, AHEB.%LBETH), BREORESIN/BHICEITLIREERIT
U 7% ERMOTENIRIBON, BHWERHE LT, 18IIC—ABYOERSEHKORE, BEAKREME
DRFEELT2HIT—AMND GOT, GPT DEED LAMBDH LN,

1/4 MIC iRFE® THR-221, CTX THREHD H ZM K. preumoniae 1233+ 5 Milifiws7 07 7 —
TVORREEE in vito TRET L 7o MFIRIIEFICA AR THR-221>CTX > LB OIS H S, Mk
FDMETIZ Sub MIC iRFED THR-22IDHICHEMT 5 &, COWBPHEL(MR=707 7 -V

SNHRINDZEDHBENS,

M EDR#EA 5 THR-221I IR SR AE I LBO THARORWEH LRSI,

Ftt 7 = 28D Cefotiam(CTM ) 1Z cephem BN
7 fCf844Z aminothiazolyl %KL, 77 LBRMEED
SNEZREEM L, penicillin-binding proteins(PBPs)~
DBEAMLEO L L THREH MBI LY, 5158
T cephem IR D 7 7542 AR ¢ aminothiazolyl # &
syn-methoxyimino % % $f ¥ # 2 Cefotaxime (CTX) #* &
ANE=tR+ 7 = LH & LTHR SN2, THR-221
(Cefodizime) l&~F X ME(FEH), NN (L)TEHK,
MRSINZE=MLT7 L 2B THY, ZO{L¥FHEIL
cephem B D 7 fif |2 CTX & [@#% D aminothiazolyl % &
syn-methoxyimino 2% A L, 3 {iL|l thiazolylthiomethyl
BERLTVA(Fig. 1), AFIXERREANRY MLt
AL, BRZHEHERTOAL ST, invito HED
POFREINDLUEOBEBWERIZBITS in vivo D
ERPRIBONTVE I L IIHETNEETH DY,

Rti, MPRESEREIC BT A EFIOMBMHTEERY
ELT, AFOFEPRJHEEICITT B in vitro HLE

B, FFoOMmHB, REF, BEPRES L UREXRAER
FEHIRESEDEANBREDS X U Klebsiella pneumoniae (K.
preumoniae) IZ3t 3 B Mililgw s 07 7 -V ORKHE
EZARFOEEINT 5 EROMAELTo 7. 36
(2Bl 220 B % & CraATHE B OO PR 23 K B AfiE 12 X3 3 5 2Kl
DEKOERE LRI LI -OTHET 5,

Fig. 1 Chemical structure of THR-221
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/7

N Omﬁcmsﬁcmcoom
l\il—ll-C-CONH"H * S N CHs

H2N"S

disodium(—)-(6 R,7 R)-7-[(Z)-2-(2-amino-4-thiazolyl)-

2-methoxyiminoacetamido]-3-[ [ [5-(carboxylatomethyl)

-4-methyl-2-thiazolyl]thio]methyl]-8-oxo-5-thia-1-

azabicyclo[4.2.0]oct-2-ene-2-carboxylate
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I. MEELUFZ

1. MR RRR IR VXt 2 in vitro ST )

W R A TR S B E R E & 010
cfu/ml BA IS M & 7o R IR 0 BARE 72 B R S MEBR C
Haemophilus influenzae (H. influenzae) S1 B, Streptococcus
pmeumoniae (S. pneumoniae) 51 ¥k, Branhamella catarrhalis
(B. catarrhalis) 468k, Staphylococcus aureus(S. aureus)?23
¥k, Klebsiella preumoniae (K. pneumoniae) 218k, Pseudo-
monas aeruginosa (P. aeruginosa )30¥ % VT, H&{L#
G tee ks 3 AN AR SRS NFAMISUR N4
BELLE A (MIC) % i@ L 7:o $EMNMEIZ, S. pneumoniae
& B. catarrhalis 12 5 % M5 B8 #ME L 90 Maeller- Hinton
Broth(BBL), H. influenzae i3 5 % % Ri41L M N Brain
Heart Infusion Broth(BBL)(Fildes Broth), % M
12 Maeller-Hinton Broth ¥ Fl\»T, 37TC18R¢M5T %%
WENENE— ORI T10%fu/ml (AR L THE
WL7o BHRAERE b AL & BRI Moeller-Hin-
ton Agar(BBL) % H\>, S. pneumoniae & B. catarrhalis T
125 % BBLRMEM TN, H. influenzae Tix 5 % K EHIL
mammis CTHERL, ¥4 - 75—y D RI(KE
FH) AR EHVTHBRELZMEL, 37TISHHMEE
I2TMIC %8l L7,

2. BROICBBMiED, Kb, BgEPE L URA

PR I E ik

THR-221if 1§ #ll % I Escherichia coli(E. coli)NIH] JC-2
BERSER & L, Nutrient agar (Difco) ¥ BRELEH# & §
HIERE TV — M BERERSERBUERT) LAV h 5
THEILL 5 TiT o 72, BREBOFHFRUIZIE, mMPRENER
{2 Moni-Trol I(DADE) ¥ B\V», &S (BAE LS L)
BIURPBREREHIZ) » BEEV(PBS: pH 7.0,
1/15M) % v 7z, i, B i1320% N-acetyl cystein i&
WA EHEEDL/5E % M Z T homogenize LAFEIZHE L 720

3. BRMFRAEORE

1) x5S

Rt 922050, RHILMRAE 3 0, BMREXL - AEXILE
ff - BUHAREIXROSHMENE L 14F - 261 - 58,
Ml 2 5, 2HEIESAZ 1 B OE4TRES I3 L THR-221
5 L7,

2) K5 &, B5E K5HMH

IR 85 B 123t T 5 THR-221 D4 5-&, k512
FxH 10 1g, 1H2EEZFAE LIz, IR5HMIZ3~24
BT, ¥ EA6~8HTH 7,

3) BKHHRHE

0% 23 L fE T I ] AE 2 BR ) THR-2214% 5.8, #%&5
B, BEFRIIBEREREREITV, BREOREB LU
FOHRETANBMENTR L, BRREARICEOE,

% % (Excellent), H%1(Good), %K% (Fair), &%
(Poor)? 4 X THIRE L 720 HIZIRYEFESIE 12 B0
Tid, YBDYBERIHE 7Y%

4) BIER B & UIRB RO RYE

BREFEIR DM 2 IR % 4T 9 & 3ki2, MBFMRE,
EEmME, RBREYEKL, FRRGHOMERB L
VBRI D 47 8 2 AT L 72,

4. e bR 07 r—OMBERERIZSZ S

THR-221 D ¥R
1) oW

K. pneumoniae ATCC 13833 % Maeller-Hinton Broth §
ml (Z#Hi L, (2-°H)adenine 100 .Ci % 1% —BR5E% |
[k g ] RO

2) BODEN L

15 L 7- K. pneumoniae ATCC 13833010° cfu/ml, 1
ml %#2000Xg, 100MTELL, LikEkE, ChiZl/
4 MIC i ¢ © THR-221(0.05 ug/ml), 1/4 MIC iR D
CTX(0.025 ug/ml), I~ bO— N & LT Ca? - Mg %
&F 74V PBS: PBS(—)D%& 1 ml 2H0Z37C - 4 B4R A
vHR A= a3y L1, EDRK, ZO@EMBE PBS(-)
I2& h2000Xg, 104-R0D&.LT 3 EB#HL, PBS(—)
Iml (228 L7

3) HoATV=1t

T3 AF 9 ¥ F 12— Ti21/4 MIC #EED THR-221T
W L7-BEH, 1/AMICRED CTX TREBL/-EH,
I PO NEHEAN, SHIZELDF 21— TI210%
v MiEXMA T, 37C - 309, A v F¥Fa~X—arl
A

4) iR~ 07 7 — JORMEARLXOME

RFEREEICABEE 774 -2 —-7¢AVTAE
XMiRatkE L ITL, M~ 07 7 —J(AM) %N
L1.25X10%/ml & 7% 5 & 9 iZ RPMI 1640( B X ) i A%
L7:%

RIS, BRICE-TREELMELL, T4bb, F
V70EL Y Fa—T7IZZDAMPBA0pl LA TV =
L L7z B ¥ D100 o] 2 H0Z T37C - 3057, EEE%
L7z RIE#TH, K L7:0.1% BSA i PBS(—)3mi
DA ) 3 MEF 2~ 7 2KIZKEHN200 4l %
EFRFRIINMR 2o —HDH T AF 2 — T TI2160Xg,
4C- 5FMTAM DA% iL#E4, PBS(—)T2HE
AM 2 #%# LTAMANL 5 F %187, 4D F2—-7T
122000Xg, 4T - 205M DXL T AM L HEOXL »
M8, WHDARL » MIASC-I Y »FL—%10ml
EMAGES v FL—2a by -l TEDBGRE
il L7, $H&AEIX AM associated bacteria
(cpm)/Total bacteria(cpm) X 100( % ) CHH L7
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I. R’ |
1. HRBMEEICHT A THR-2218 X UEHMA-5
2 & LK D MIC Hll5E R
1) S. pneumoniae(Fig. 2 ) ¢

THR-2210 MIC M5 D ¥ — 2 120.05 ug/ml T CMX,
CTX £ D% -5 TWAEA, CAZ(MIC FHDY—20.20
pg/ml) & D ERTV,

2) H. influenzae(Fig. 3 )

THR- 221 ® MIC %45 120.003 ~0.013 g/ml T CTX
(MIC %5 :0.06~0.78 ug/ml) L N ENTHEH, RL M
Vin vitro IR NER L7,

3) B. catarvhalis(Fig. 4 )

THR-221 ® MIC 4% 120.05~3.13 xg/ml T LMOX
(MIC 5% : 0.013~0.05 pg/ml), CAZ(MIC 44 : 0.05
~0.78 ug/ml) & ) %55 T B AT, CTM(MIC 534 : 0.05
~6.25 ug/ml) & H ERT W72,

4) S. aureus(Fig. 5 )

THR-221) MIC S #i (2BAME 2 2 b %R L, 234+
8 BRICEZ 51100 pg/ml LA E D PR IZ 3~ T MRSA
ThH o1 AH O MIC i3 DMPPC & ) 2 %4 5 7,
CAZ(MIC 745 : 12.5~100 pg/ml) & h T2 72,

5) K. pneumoniae(Fig. 6 )

EH O MIC 5347 130.20~25 ng/ml T CTX, CMX &
N%550D0, LMOX(MIC 3D Y —20.39 pug/ml) &
F%OB#ETH 72,

6) P.aeruginosa(Fig. 7 )

AH# 0 MIC 247 126.25~ >100 pg/ml T CTX, CMX
LREDERTH Y, CAZIMIC HH DY — 26.25 ug/
m) & DB RIIHK S5 TV,

2. BERBIICBIT S THR-221 D4R

PR ASRERAE NI AR 1g, 180122 % 1 BEMAN
HWHEL, ToOmS, B#ED, Bi#ETS L URGIBE
FRE L, BERICBITIAMP Y — 7 iRE, M
W, R — iR, BWHEPBITE(RBGEDIRAE
EMF Y -2 BB L O Peak ratio), BFFEGY —2
B, RPEINES —$E LT Table 1 13R L7 $72,
EBI No. 31, 41128112 1g1 Ak S5BOMmP, EikS
W, FRAREE & ENUR, X5 ICRATEDIRE, k5%
{HBICOBETIBEL Fig. 8, 9ITRL, KITE
BINo. 3323135 2¢ 1 @SB MP, &S, B
PIRES & URBEINE % Fig. 10127 L7z, AH 1 E
1g ZEMOMmAp ¥ — & BAEI351.2~100.2 pg/ml(FY
73.3 ug/ml), MR I21.8~5. ORERT (T2, 8RR )
Tholz EBINo.4, 6, ITTHMHERPOEREL P
BONTH, FOBME L TER No.4, 6 Tit24B5p
IVTFZro) T3 ADETARSNT, BHED

Y— 2 iR 120.05~1.00 pg/ml(37-390.32 ug/ml), WK%
PREATHI20.12~1.32% (F30.50% )T H, 2 Jifilic
RifT 8 N/CRATIE Y — & i 1245 B No. 31T3.42 pg/ml,
No.41T0.40 pg/ml L W) RERTH » 720 IRAEINH IS
67.9~93.4% (F3978.2% ) T - 7z, fEHIIZ No.33IZ B
WHER 1] 2g HGHOMpP Y — 2 iMIEI2172.9 4/
ml T, E5%5BMOMASIREIZ2].4,.8/ml Tho
A

3. BRARMH MO Bk

BN R A B D 728 THR-221 % 4% ' L 72474l D #R
E % Table 212, ERRXG AR OBMKKRENME Table 3
IR L7

1) #BHIBRA L F

EOR 83 IR UTEATHEDNIZ BT B R BRIBRIKZ R % Table
4R L7co TGP ERII36, HXH3161, H%h 2,
TH1IMIT, AHREHIUL)IZS.6%LHETH -/,

2)RREFIMEFHZE

ERRENOMEFHLE % Table SIR L7, MR
ERSED SRS NBRIZT N TERERZITOME
ZRBEEHE L7, G No. 32, 33& No. 34, 38i
&AMK, HEBAML hEXBELRE L,

BERRZh B 1 6 % B < A6 3865 1= k2 R AR E
AN, F0)LEAFSICLHIHITRAEIBRESN
PRE®I394.7% L BETH 572, #EFI No.4 D S. aureus
(FH D MIC : >100 pg/ml) IFEERER L N BRE ST
Wi W E KK L, FEB No. 12 @ Acinetobacter anitratus
(FH| 7 MIC : 100 pg/mI) 3 EDORY LR L 12o R
WA 8 FERF 7 FINAHZLULETH 5 72,

4. BI{eRDKET

FEHI No. 1512 4K 2g % 5 %EEM250 ml |ZiEM L TH
WAHERA L2 2 A, 300 ERUIRFER 1S
BRBREREVFHB L, CO-OFFICL BEER Y
£z, BHIZHEEPIE LA, SiEHEPICLEDNET
i3, BAICRBESIZEERLL, R RS L7147
fEBI, B No. 15LIHCIZEIER L Z 2 o0 b H, i
HEOERY B LERII e h o7 RERSIZ S HEEHK
BEDREMEIZEES No. 14& No. 25D 2 D LN,
wWFh b —iB%D GOT, GPT LR T, JEBI No. 14T
{2 GOT 46 IU/ml, GPT 601U/ml, FEB) No. 25T & GOT
701U/ml, GPT721U/ml ¢ BEDREWETH o7,

5. FELEFOKRE

1R RIRE R R (S RIEFBERE)

Case No.6: 63, B (Fig.11)

BRFNS8EEIZ S R BHMIEOBU 2 V), EFEDIDHA
BEEERDEL T/, BAI6IE2 AI2EEL VY, I8
kL RICBCEHDORBAMBL L 72, WE X B TIIA
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Fig.2 MICs of THR-221 and other 8-lactam antibiotics against respiratory pathogenic S. pneumoniae
o 51 strains, inoculum size 10%cfu/ml
1007 - —o— "
5
o — THR-221
& — ABPC
E 504 —e— PIPC
' -----CEZ
4 ——CTM
§ —-= CTX
--e-- CMX
-e- LMOX
--e-- CAZ
0 = ~ &g
MIC 0.0125 0.05 0.2 0.78 12.5 50 >100 (ug/ml)
Drug <0.006 0.025 0 0.39 1.56 6.25 25 00
THR-221 3 21 18 2 5 1 1
ABPC 3 32 11 3 1 1
PIPC 4 29 14 1 1 1 1
CEZ 2 32 13 2 2
CT™ 11 34 4 1 1
CTX 14 28 1 5 1 1 1
CMX 8 32 4 4 1 1 1
LMOX 1 8 35 5 1 1
CAZ 10 32 2 4 1 1 1
Fig. 3 MICs of THR-221 and other B-lactam antibiotics against respiratory pathogenic H. inflsenzae
) 51 strains, inoculum size 10%cfu/ml
1001 ®---- -
” % <
I ! /
- :': i / '/ [I
g E . | .
& § | ]/ / / —— THR-221
. P I H —— ABPC
2 s0- / | # i —e— PIPC
K / I / -----CEZ
£ ! I | ——CTM
3 / g ! J —-=CTX
1y /! / ; --e-- CMX
7/ /! / -+-LMOX
¥ /4 L/ --@~ CAZ
0 Ve / L /.7 e
MIC[<0.003 0.0125 0.05 0.2 T 313 125 50 >100 (2g/ml)
Drug 0.006 0.025 0.1 0.39 1.56 6.25 25 00
THR-221 5 27 17 2
ABPC 20 26 2 1 1 1
PIPC 6 9 12 10 6 5 1 1 1
CEZ 1 1 6 25 18
CTM 1 8 36 4 2
CTX 13 31 4 1 2
CMX 5 27 14 2 2 1
LMOX 1 14 30 4 1 1
CAZ 5 20 22 2 11
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Fig.4 MICs of THR-221 and other 8-lactam antibiotics against respiratory pathogenic B. catarrhalis
46 strains, inoculum size 10°cfu/mi

100
w

50

Cumulative percent

0
MIC

Drug
THR-221
ABPC
PIPC
CEZ
CT™M 1
CTX 1 1 6
CMX 6 6
LMOX 10 19 17
CAZ 14

6 4 14 8 1

—

21 6 4 1

Fig.5 MICs of THR-221 and other 8-lactam antibiotics against respiratory pathogenic S. aureus

23 strains, inoculum size 10°cfu/ml

(%)
1001
5
2 —— THR-221
-4 —— ABPC
g 50+ —e— PIPC
-7 I S B A A N ) R CEZ
E ——CTM
3 --—CTX
--e-- CMX
--e- LMOX
/ --o- CAZ
| /2 A DMPPC
0 i) _
MIC[ =0.2 _ 0.78 313 125 50 >100 (#g/ml)
Drug 0.39 1.56 6.25 25 0
THR-221 141 8
ABPC 4 5 6 2 5 1
PIPC 2 4 7 2 2 2 4
CEZ 9 6 1 1 1 1 1 _ 3
CTM 13 2 1_1 1 3 2
CTX 5 10 2 1 1 4
CMX 15 3 1 2 2
LMOX 13 2 1 4 3
CAZ 13 2 2 2 4
DMPPC 6 8 1 2 1 2 1 2
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Fig. 6 MICs of THR-221 and other fA-lactam antibiotics against respiratory pathogenic K. pneumoniae

%) 21 strains, inoculum size 10%fu/ml
100}
]
S —— THR-221
g — ABPC
4 —e—PIPC
£ 507 -+---CEZ
4 ——CTM
§ --—CTX
© --e-- CMX
-o-LMOX
.- CAZ
0 —
MIC ml
Drug 100 8/ )
THR-221
ABPC 7
PIPC
CEZ
CTM 11 8 1 i 1
CTX 10 8 1 1 1
CMX 2 14 3 1 1
LMOX 8 9 3 1
CAZ 12 7 2

Fig. 7 MICs of THR-221 and other S-lactam antibiotics against respiratory pathogenic P. aeruginosa

) 30 strains, inoculum size 10%cfu/ml
100}
z
S ——THR-221
g ——ABPC
£ 501 ez
3 , ——CTM
E » --—CTX
© Vs --e--CMX
--e-LMOX
. --o-CAZ
0 A
MIC[ <02 = 078 313 125 5 >l )
Drug 0.39 1.56 6.25 25 100 100 (pg/ml)
THR-221 1 2 115 11
ABPC 11 127
PIPC 3 1 6 _4 2 6 1 1
CEZ 1 29
CTM 30
CTX 1 1 2 2 8 16
CMX 1 2 14 4 9
LMOX 1 1 4 7 6 1
CAZ 2 3 5 8 6 33
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Table 1 Pharmacokinetics of THR-221 in patients with respiratory infection
B hial Uri
Case Serum peak T128 Sputum peak peak ratio ronchia rinary
Treatment secrete peak recovery
No. ( ug/ml) (h) (#g/ml) (%)
(ug/ml) (%)
2 89.8 2.7 0.31 0.35 - 73.2
4 100.2 3.6° - - - -
6 70.8 5.0** 0.38 0.54 - -
14 68.9 2.6 0.44 0.64 - -
22 76.2 2.0 0.28 0.37 - -
1g di. 28 51.2 2.5 0.18 0.35 - -
31 75.9 2.5 1.00 1.32 3.42 93.4
36 65.2 2.8 0.05 - - -
37 67.3 3.8 0.28 0.42 - -
41 86.6 2.0 0.10 0.12 0.40 67.9
47 53.9 1.8 0.19 0.35 - -
Average 73.3 2.8 0.32 0.50 (1.91) 78.2
2 g di. 33 172.9 2.6 0.80 0.46 - 65.2
* :24 h Cer ; 32.7 ml/min ** : 24 h Cer ; 58.7 ml/min

Fig.8 Concentrations of THR-221 in serum, sputum, bronchial secrete and urinary excretion(1g, d.i. over 1 h)

®1.10

Case No.31 #4y.o. M 42kg Chronic bronchiolitis
(Flg()/(;n ) Sputum levels of THR-221
0] Peak serum level : 75.9 pg/ml (ug/ml)’
¢ T..B:25h (1R.B 8:2.32
P (2RB 9:3.42
g (3)R.B10:2.24
by (4)L.B 9:1.34
@ (5)L.B10:2.37
1] g B B~
2 3 5 7 9 (h)
3 g/m (ug/ml)
g . . [ ] o -g 1.0q .
5 0.5 ® * . -
) g 0.5 * °
2 o @ Peak sputum level:1.0 pg/ml 2% o ® o
E 042 l l l I l n ‘2. ° ° PP
5 0
g 5“ | Day o O 4
5 o § T
2 -
s & 10-
8 (m1)
3
&
£
b
=)
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Fig. 9 Concentrations of THR-221 in serum, sputum, bronchial secrete and urinary excretion(lg, d.i. over 1 h)

Case No. 41 24y.0. F 5lkg Bronchiectasis
(pg/ml)
100

Peak serum level : 86.6 pg/ml Sput )
T\ B+ 20k putum levels of THR-221
(ug/mi)

Serum level
o
=

)R.B 9:0,30
(3)R.B10:0.27
04 + + T T y WLB A
vhEr e ? ) g ® w
3
& (ug/ml)
1.0 .
5 Iy * . « : Hemosputum g (ug/ml)
2 0.5 R . F
o * 0.3 °
E 0 * T .5. 0.2 °
5 1i ' |“ 17 207 ..
S 4 ) ! , 3
a
E (ml) y,, 0 : l
5 E
7 g 1.0
§ o0 4
E £ 2.0-
G 0 (m))
3 Sl — ., 18h
g 7 67.9%
£ 100-
= (%) |

Fig. 10 Concentrations of THR-221 in serum, sputum, pleural fluid and urinary excretion (2g, d.i. over 1 h)
(1g/ml) Case No.33 53y.0. M 50kg Pyothorax(Old pulmonary TB)

Peak serum level : 172.9 ug/ml
T..B8:26h
Aspirated fluid : 21.4 #g/ml

|

Serum level

(pg/ml)

[
> o *
2 ; * : Hemosputum
5 o =
- 2
5
o 1 .
0 I ) ) oo

65.2%

100-
(%)

Urinary excretion
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B : Before treatment

A : After treatment

voL. 36 S-5 CHEMOTHERAPY 555
Table 3 Laboratory findings before and after treatment with THR-221

RBC ESR Al-P BUN S-Cr

Case | (10¢/mn?) WBC CRE | miny | 90T GPT (1U/m1) (mg/d1) | (mg/d)
No. B A B A B A B A B A B A B A B A B A
1 394 | 374 | 13800 2700 4+ | 1+ | 87 42 19 36 17 26 5.7* 5.1 11.4117.0/0.9 |0.8
2 373 | 365 4200 5100 1+ | 2+ | 68 67 14 11 9 8 146 131 |14 11 0.8 (0.8
3 436 | 433 | 14300 9100 | 4+ | — 49 | 111 21 23 17 28 9.9* 8.6 10.3]10.8(1.3 | 1.1
4 394 | 363 8700 5200 | S5+ | 4+ | 65 45 20 16 14 7 200 172 |10 15 0.9 ]0.9
5 465 | 449 | 16500 5900 | 6+ | % 17 12 16 13 6 6 131 113 15 10 0.9 0.8
6 271 | 285 4200 28001 6+ | 1+ | 163 | 160 14 11 9 8 101 127 28 20 1.5 | 1.2
7 418 [ 393 7300 3100 44+ | 1+ | 94 65 24 29 17 21 237 232 15 12.910.9 (0.7
8 441 424 | 12700 | 12900| 3+ | — 41 32 24 22 15 16 7.1° 7.7 18.3115.8|1.6 | 1.4
9 437 | 443 9300 5300 | 1+ | — 39 18 12 19 2 11 10.4 9.0 13.1| 14 0.72]0.80
10 281 | 286 9400 5200 | 6+ | 2+ | 104 98 14 16 9 12 6.0* 6.4 12 13.7]1.23|1.07
11 531 | 485 11000 8000 | 3+ | £ 31 18 13 16 6 8 6.7° 6.6 13.5(11.0]0.85(0.76
12 396 | 477 7000 6300 | 2+ | 2+ | 62 95 14 22 10 18 67 63 |32 24 1.7 | 1.5
13 425 | 409 | 14600 5800 | 2+ - 24 14 17 19 17 18 179 131 11 19 0.7 0.7
14 432 | 439 8400 7900 ( 2+ - 48 27 15 46 11 60 112 112 16 21 0.9 (0.8
15 393 | 412 8800 | 10600 | 5+ | 3+ | 65 44 14 13 6 7 10.4* 7.3 10.9114.1|1.01{0.84
16 414 | 398 6700 5400 | 1+ - 41 17 16 16 7 8 7.6* 7.8 26.7(23.7)1.41|1.49
17 497 [ 547 | 17400 8500 3+ | - 10 18 16 20 11 16 6.0* 6.1 16.020.1(1.65|1.62
18 408 [ 394 | 10300 | 11100| 6+ | 5+ | 81 77 16 27 5 12 8_.4' 6.7 13.4(11.5]0.76 | 0.92
19 355 ( 312 | 14100 18900 | 5+ | 3+ | 100 77 24 36 16 22 5.9* 5.2 7.1]14.80.48)0.46
20 362 | 389 6800 6900 2+ | 1+ | 39 12 15 21 12 12 9.0* 9.0 16 15 0.9 {1.25
21 381 412 9800 4800 1+ | — 54 39 15 38 7 17 6.1° 6.5 10.9]10.1{0.69 | 0.82
22 381 392 6800 7300 2+ | 2+ | 54 60 22 30 22 22 12.0* 9.7 8.5(15.9(0.81]0.99
23 400 | 413 5100 6600 ( 1+ | — 58 30 19 31 14 29 100 87 7 9 0.7 | 0.7
24 424 | 458 6800 6200 ( 2+ | — 9 3 20 24 14 17 144 162 11 8 0.6 |1.1
25 420 | 411 4700 5500 | — - 2 2 27 70 36 72 5.6° 6.1 9.9| 9.5([0.97]0.81
26 422 | 455 5600 4300 | 4+ - 95 36 34 31 28 21 5.5* 4.1 15.8| NT. [ 1.0 |N.T.
27 397 | 357 8300 6500 f 1+ - 70 30 21 24 15 19 7.8° 7.6 10.912.3(0.79]0.77
28 423 | 455 8400 8500 1+ | — 44 17 29 24 16 17 4.9* 5.0 13.9/13.9|0.75( 0.46
29 487 | 491 6000 5000 | 2+ | 1+ | 37 25 20 26 14 17 6.6* 6.0 [22.2(120.1|1.4 [1.4
30 486 | 462 6400 4500 | 2+ | 1+ | 30 17 24 24 16 25 5.2* 6.2 |27.1{20.7|1.4 |1.8
31 446 ( 419 6700 5800 | 4+ - 35 9 22 4] 24 42 194 194 7 9 0.8 [0.8
32 270 [ 230 7500 4500 | 6+ | 2+ | 140 | 130 26 27 6 8 7.9* 7.4 8.2 4.210.32]0.68
33 362 | 363 9100 5300 6+ | 1+ |138 75 26 33 34 74 261 163 18 21 1.0 [ 1.0
4 443 | 436 4500 3500 2+ | — 12 5 16 21 12 18 5.3° 4.4 16.1]10.80.95(0.92
35 407 | 410 15100 6800 | 6+ | 1+ | 33 23 39 28 32 29 8.9 8.1 12.2| NT.[1.2 {N.T.
36 441 | 441 | 12700 5000 5+ | % 41 23 24 39 18 29 5.5% 5.4 14.3]13 1.3 | 1.4
37 515 | 477 | 14600 6900 ( 4+ | — 30 15 36 28 49 24 9.5 6.7 19 16.6 | 1.3 | 1.0
38 335 | 292 9200 3900 6+ | 1+ | 78 15 99 16 51 13 3.8* 9.3 |89.5[22.1]3.25]0.92
39 407 { 364 | 14300 8100 3+ | — 42 8 17 29 9 35 97 106 |24 27 0.9 {1.0
40 459 | 425 8700 6100 | 6+ | 1+ {114 93 22 33 13 26 | 12.2%] 10.9 9.3| 8.5]/0.76|0.83
41 426 | 401 7600 4100 | 2+ | — 21 15 12 11 7 5 102 87 19 15 0.8 |10.8
42 364 | 378 4700 4800 | — - 21 18 26 29 15 16 5.0* 5.2 9.4| 9.4/0.750.81
43 417 | 395 9500 5300 ( 1+ | — 18 21 19 28 7 14 8.0* 6.4 12.6 [ 12.7 (| 0.82 | 0.98
44 3391 349 8000 6900 | — - 44 69 12 13 8 6 11.0* | 11.1 7.2| 9.2]0.81]0.89
45 284 | 352 6700 3300 2+ | — 34 44 | 240 19 35 7 12.1* 7.0 18.1/15.0|0.76 | 0.89
46 393 | 388 4600 4600 | * - 31 52 32 35 11 18 6.2" 8.2 13.815.4]0.73{0.63
L 413 | 389 6700 6100 | 2+ { 1+ | 50 46 15 17 6 7 4.1* 3.9 11.5]|14.5| 0.67 | 0.64

*  K-AU

N.T. Not tested
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THCRME LIRS, BIED Y 5 AL T vivid 2%
BHLKREEHD 7 7 L MERRBETRD /2100
(Fig.12), Migerkpitmike# 2 2 A13A LN EH % 1
g 1 B 2ESiMMHETHRS L7z B8 7 3wk
DUEIR T T LR TIIHDT7 15 4 MEAHETE 7
(Fig.13)o WX OERGIIH AIZIZHEL, Eeh i
BERIER DS B L 1F O NER LT L7z, OPERAEAT R
DEBHIZRLRENA,, SHIIEMEKBIZLIBLEEZLS
N7ce FIEGIIZET S THR-221DOWE % il IE (Y — 7 il
0.38 pg/mi)i, WEIE L D STME S MM RERMISHT B
A D MIC 1(0.39 pg/m) ISRV & DD, WEiKSD
DERREOHO M LER L EHLBKRIBEDH LN,

D4 INZ HMETToNA AT A T-2
2 BAfis

Case No. 36: 674, HtE(Fig.14)

MRFISTE & N REABELRDOBEIZT, SRiERLS
1T T/, BBM61EIIRI18H, B, &, MIEEMNLR
L, $198, WS XM ELTHEFORME LEHsh
Abtble ot MBEDAK 1g, 1H2HH8HMEL
Mt L7, Ml THEOBREY 7 LRLTIE, (27
NI HEERDNLY S LBERED T 1540 ML
METIZEBH SN (Fig.15), KAEMMIZH1T 5 THR-
221 DK% iR IEIX$~TO0.05 ug/ml LLF LIKETH -
7208, BEMELTIHMENA V7N HFEIMIC:

Table 4 Clinical results of THR-221 in 47 patients with bacterial respiratory infection

Clinical evaluation Clinical
Diagnosis Total efficacy
Excellent| Good Fair Poor Unknown (Excellent and Good)
Pneumonia 5 13 1 1* 20 18/19
Lung abscess 1 1 1 3 2/3
Chronic bronchitis 3 11 14 14/14
Bronchiectasis 1 1 2 2/2
Chronic bronchiolitis 2 3 5 5/5
Pyothorax 2 2 2/2
Acute pharyngitis 1 1/1
Total 13 31 0 2 1 47 44/46 (95.6%)

* . Because of urticaria

Table 5 Effect of THR-221 against causative organisms isolated from 46 patients with bacterial

respiratory infection

Causative organism Eradication of bacteria Clinical efficacy
H. influenzae 14/14 14/14
S. pneumoniae 8/8 8/8
B. catarrhalis 4/4 4/4
S. aureus 2/3 2/3
H. parainfluenzae 1/1 1/1
A. anitratus 0/1 1/1
Peptostreptococcus sp. 1/1 1/1
H. influenzae + S. pneumoniae 2/2 2/2
H. influenzae + M. morganii 1/1 1/1
H. influenzae + B. catarrhalis 1/1 1/1
S. pneumoniae + A. anitratus 1/1 1/1
Group C Streptococcus 1/1 1/1
Unknown 7/8
Total 36/38 (94.7%) 44/46 (93.6%)
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0.006 gg/ml), 77 >N X 7 (MIC:0.2 ug/m) £ BH I
REBE LB, FARLHILREREROLY, St fiE
MROEFEILL D ES L HIE L7,

34 7N L RIRE IS & 2 AUEXIIRE
Case No. 41: 24i%, & tE(Fig.16)

ISERE L hEEg, BOKATHI L, MAIS9E9 B, 4§
ETABXIREDBE L <1172, BA61EIIASH X
RS, BEROMMIBED LN, BEKY S L5ET
REMAMKROBREE 7 7 LABRMARE E 75 LBHR

REAHREEN, 17T HFREifmEi-Lza
HMBLEL LN, FEFIZBWTYH THR-221 1g,
1 H 2 @5 29T b iz, RIESIO KK T #3000
TR P iR 120,27 ~0.40 wg/ml TH Y, KHEFIOL
RETHBA 7NV o HFHLEMRBREDOER 23T 5
MIC fl(%& 40.006 pg/ml, 0.39 ug/ml)%M#WLT72,
S DYWL T LT AGHR 4 BN R OWEIX Y 5 L
TRTTIZHHEEREY, BWRERORR UM OE
HEHEL,

Fig.11 Case No.6 63y.0. M 64kg Pneumonia, Multiple myeloma

Day N L
Treatment
39
Body temperature 38
() 37
Sputum volume gg :
(ml/day) 10 4

Sputum culture

(A%

S. pneumoniae 10® cfu/ml (MIC : 0.39 ug/ml)

Chest X-ray

WBC (/mm®) 4200 3600 2800
stabs. (%) 20 2
segs. (%) 73 54 56

ESR (um/h) 163 170 160

CRP 6+ 3+ 1+

GOT 14 12 11

GPT 9 7 8

Fig. 12 Microscopy of sputum smear (Gram stain)
obtained from Case No.6 before therapy

_X1000

Fig. 13 Microscopy of sputum smear (Gram stain)
obtained from Case No.6 3 h after
administration of THR-221
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4) Peptostreptococcus 1= & 5 I

Case No. 32: 84i, Lt (Fig.17)

BHFIGIEE S AMAU & b Rsk, WMk, {imAsliiL,
KRBT B7:0, MES AIOHICARRE RS0 A
Petk, M X MATR B X UMKITR L 0Nk & 20T L,
Piperacillin, Minocycline, Clindamycin % #& 5 & L7z %¢
BHOIHFF1g, 1 B2EOKFGICEELL, FH
B5% WAKIEHIIKDL, B, SHERERRL
e B Lo, 1BEMOBES TH L7, TR
SR OMAK L Y Peptostreptococcus D5 HE S 1, KD
MIC f#i121.56 ug/ml TH 72,

5)¥ 7 K7 ERM 2% (BB O BEAT)

Case No.4: 79#%, %= (Fig.18)

LRI TRUEABTZROBMICTHRABKES TH -2
A5, BRFN614E 2 A108 & h BE, RIFLHIIHmUAHB
L, &b THRTB L, WE XKLL
ThiCRBENZDHOLN, MROBHTARKE 272
F4E2A12BL &K 1g, 182045 ZMHE LA,
EE, ®IE BRIEBELLED -7, FRKGAIOMK
BB TH 7205, VEBHIN BRI HEGT
FOREA10/ ml TS hERBAEER LN, XH
@ THR-221423¢ 3 % MIC {12100 ug/ml LLETH Y
BETHIEBEBRO:-OXKIIEHEHH L, T0OHK
Minocycline & Cloxacillin D SiEAHEICEE L, EPH
\CERPRAER TS L 7o

6. bt~ s 07 7 —VOMBERRRRIZS ZAHE

-1}

1/4 MIC & THR-221, CTX THMLE I N/: K. pneu-
moniae *, 10%MiFETH TV = LLiHBEEA T
—fELzvEoe Milaws 07 - YVIZL AR
Be% Fig.1912R L7, # 7V = b LB A,
BEADAARRIBMERR LI, —HA TV =L L1H
GULENEAERILERAL, FEZEIEILVE DD THR-
221 >CTX> N (none) DNAIZE A o720 T DEERED
& Sub MIC FC® THR-221%%, K. pneumoniae {27 1 5
Xy MEERI L(EEEHCHRELL), mFERT LH
A Ml a7 s — VL2 AREBTHIITA
Z AR S Nz, RN T RFEAERFIC Sub MIC
BEDARE TR SN K. pneumoniae DFNE X { Rl
2077 =JIIsNTIASNBILIHBING,

m. = =
t 7 2 LRD 7 (L IEHD aminothiazoly! 3k & methoxy-
imino 2 % PFB RO A & L Tid CTX, Cefmenoxime®
(CMX), Ceftizoxime” (CZX), Ceftriaxone® (CTRX),
Cefuzonam®(CZON) & 2SI 5 W T %, THR-2211Z 2 h

HORKI L ARkD T HIMKEERL, ChETICHONT
WAMEIGEHB D CEZ NI EHIZB-5 0 5w
YIS TR EREL IR 77 LR EIZHT 2
WOTHMNENERLZ KFERIZBOTY in vitr
U TP B9 T 6 OO R T H. influenzae(Fig. 3 ),
K. pneumoniae (Fig. 6 ), S. pneumoniae(Fig. 2 )iZ33 L T
WL N ARIZ S NL/zs B. catarrhalis (2 h A S
HpR-508=—HiZkh, CTX, CMX X3 #shs>
EAME SN TV AR, FHIZBVT S EDMEAH»
Mhh CTX, CMX &[E%DHEH %R L7 (Fig. 4),
37, [T MED S. aureus 235 P ND35% (2 MRSA T
Hh, TNGIZHT HAEHK D MIC 12100 ug/ml LA ETH
o7 COBMIBHERDBELE—HTHLDTHLY,
FHHEDE 7 « LBRO T RLDOBADMIZ, 3 fi7ic
thiazolylthiomethyl % % K. L 7-Z & T CTX, CZX, CMX
Sl TP L ER L2 T bbEH0
A IZBITAENSEORIT TIt, XK 1g Skk
TEBEO Cmax 12124.1 pg/ml, M FHII(T1/: 3)132.95
RHETHN'2, BRFIOKITTHIRIZERIEDERLE
(Table 1), EEFBREDS & UBHKPBITEIXCTX,
CZON L IZIZRI%H T CMX, CZX S DL LM TH D,
t7 2 LREROPTRLTLOEm 2 EEILNT,
Bt REIIEHEPIRE L N I25~10E8 o7 L
P L%AL, ATHIOIRIFREIEIC 51 HEEKRIRS Tit
BOTHVADELR L, FETNER, KHOBE
PRATARE KRBT D MIC 12 K& 7% v EB(Case No.
6), HDHVIIEEPBITHMEIREE(0.05 g/ml LLIT)T
& B FEPI(Case No. 36)F CHINBKD B VKRR £ 187:
ZETHB, BARRINIL 7 2 LR AEPEODIC
invitn MENDORE SN DU LOBERHELTT
bDONHNIER SN TV B39, Kasal i3 K. preumoni-
ae, P.aeruginosa, Citrobacter freundii \- & %<y ARG
FEIZBVT, KETYH inviton ED»SHF DL
LOHEFBONIEREL TS, DL Lk
WHED invito HROFHAE LT, FROAMKL 77
07 7-YORMBRICS 2 A EENER(EHRO%
EhE, AR, SEME AERKAHEE~OEE O
EMHELBHEOBES BBRRIIG X 2HRIEESN
TWwb, T7%bb Cefpimizole(CPIZ) i3 R A KM B
MEREEGECHFRERD R —/—F FH 4 FEREOR
#£'817 Cefbuperazone(CBPZ) 2 3> Tt Sub MIC i
TUBEN/E coli w2707 7—JIZARENPT
W ENBELPIZER TV B, In vitro DFRIZBVT,
T4 12 THR-2210>1/4 MIC i TR S h7-°H R K
preumoniae D Mt~ 07 7 — Ik HARER,
MEFETTCTX HHVIIELBOES I bHV
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Fig. 14 Case No.36 67y.0. M Pneumonia

1 I

Day

F~

oo

Treatment

Body temperature 39- .
© 381 /\

36

Sputum volume

¥ N —

(ml/day)
Sputum culture . - =)
H. influenzae 17 X 10® cfu /ml (MIC : 0.006 #g/ml)
)

B. catarrhalis 3 X 107 cfu/ml (MIC : 0.20 ug/ml)

a
Chest X-ray CB Q

WBC (/mm®) 12700
stabs. (%) % 6602
segs. (%) 45
CRP 5+
ESR (mm/h) 41

Lo
[P

5000
4

36
23

Fig. 15 Microscopy of sputum smear (Gram stain)
obtained from Case No. 36 just after
administration of THR-221
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Fig.16 Case No.41 24y.o. F Bronchiectasis

Dy { 3§ 1

Treatment

Body temperature 397
(©) 38+

374

36

Sputum volume
(ml/day)

Sputum culture

H. influenzae 7 X 10® cfu/ml(MIC : 0.006 pg/mi)

- - )
S. pneumoniae 2 X 10® cfu/ml (MIC : 0.39 xg/ml)
WBC (/mm?) 7600 4900 4100
stabs. (%) 6 1
segs. (%) 62 34 46
lympho (%) 28 58 50
CRP 2+ 1+ (=)
ESR/ (mm/h) 21 15
Fig. 17 Case No.32 84y.o. . F Pyothorax
Day 7 1‘3 1‘7
Treatment THR-221 1gX2 d.i 3

Body temperature 39 -
() 38

37+
36+

Chest X-ray

Sputum culture

WBC (/mm®)
stabs. (%)
segs. (%)

CRP

ESR (mm/h)

PaO,(Torr)

PaCO; (Torr)

Peptostreptococcus sp.(+) (MIC : 1.56 pg/ml)

7500 6100 4500

3 5 0

80 72 61

6+ 4+ 2+

140 142 130
67.9 89.1
33.4 32.5
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Fig. 18 Case No. 4 79y.0. M 35kg Pneumonia

Day 1 2 3 4 .5 . 6 7 8

MINO 100mgXx2 d.i.

Treatment

MCIPC  2g X2 d.i.

Body temperature 40

37

v \V/\u/\wA\//\A/\/

Sputum culture e
S. aureus 10°* cfu/ml (MIC : >100 u#g/ml)

- R A

WBC (/mm?) 8700 11700

stabs. (%) 3

segs. (%) 76 85 74
ESR (mn/h) 65 52 45
CRP 54 5+ 4+
GOT 20 15 16
GPT 14 11 7
y-GTP 19 15 14

Fig. 19 Alveolar macrophage phagocytosis of *H-labelled K. pneumoniae treated by 1/4 MIC level antibiotics

(n=3, 30 min)

%)_ PBS (—) opsonized 10% serum opsonized

) T

10

L]

None THR-221 CTX

Alveolar macrophage phagocytosis

i

None THR-221 CTX
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EERL, TLonERRICTY RAEMBIR, <D
77— VNHiR & 1/8 MIC iBE D THR-22IDF LT T,
BEIZBITB LD E coli ¥ X CRIY, HLTHES
NTWAB9, ThbORMIE Sub MIC i E D XK AH
HEOMRET & HMICRMBRICENZ YT TR
SNACLERBLTWA, —7F, LiMBERT %X THR-
2185 %D A1) »ISERD B-cell 74 F =4 Lk
THRICHDTESR, FRIEGETIRADH v T T BRIIE
T HPHBHRICMT 2 E80 06, THR-2211ZL 5%
WHROBMIGILEHE LTVE2, XH|OKMILE~DE
BERSHHVREBARNOMEG 2DV T b 4% —R A
(NS A 17 &/ % JRW
PEORKRLERL D, THR-221IZ0F0% 22 MUAE (2
A7 2 ARERE LTHBAM R, MBI
BOBKEIZ L 0 AT HHEMEBIEIC BT BERNEE
WRHRLBLIEXTHLLERT S,

X [ 3

1) #mEER FHEEX, kR & TOTH #F
BOR, SN RAEE, M(145M68%) | (PR AR R AE ¥
¥ g & L 72 Cefotiam (SCE-963) M K BERY - FEAKHY
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CEFODIZIME(THR-221) IN RESPIRATORY TRACT INFECTIONS
— SYNERGISTIC EFFECT ON HUMAN ALVEOLAR MACROPHAGES IN VITRO —

Kazunort QOisHi, KE1zo MATSUMOTO, TOSHIAKI YOSHIDA, TOSHIHIRO MORITO, HARUMI SHISHIDO,
MasasHl YaMaMoTO and Kiwao WATANABE

Department of Internal Medicine, Institute of Tropical Medicine, Nagasaki University, Nagasaki

Cefodizime (THR-221) is a new semisynthetic cephalosporin possessing a syn- methoxyimino-aminothiazolyl group at
the 7-position as well as a thiazolylthiomethyl group at the 3-position of the cephem ring. The MICs for this drug were
measured for distinct pathogens clinically isolated from patients with respiratory infection, and determined using the
agar dilution method at one loopful of 10° cfu/ml. The MICso( pg/ml) and MICso( ,.g/ml) of THR-221 for respiratory
pathogenic organisms were: Streptococcus pneumoniae (51 strains) 0.05 and 0.39, Haemophilus influenzae(51 strains) 0.006
and 0.013 Branhamella catarrhalis(46 strains) 0.39 and 1.56 Staphylococcus aureus(23 strains) 6.25 and >100, Klebsiella
pmeumoniae(21 strains) 0.39 and 0.78, and Pseudomonas aeruginosa(30 strains) 100 and >100.

Serum, sputum and bronchial secretion concentrations were determined by bioassay using Escherichia coli NIH] JC-2 as
a test organism in the patients with bacterial respiratory infection during i.v. 1 g b.i.d. administration of cefodizime. The
maximal concentrations of cefodizime in serum(n=11) ranged from 51.2~100.2 ng/ml(average: 73.3 pg/ml) and
serum half-lives ranged from 1.8~5.0 h(average: 2.8 h).

Maximal sputum concentrations(n=10) ranged from 0.05~1.0 ng/ml(average 0.32 pug/ml) and maximal bronchial
levels(n=2) were 3.42 and 0.40 pg/ml. Distribution in sputum(n=9) was between 0.12 and 1.32% (average: 0.50% ).
Forty-seven cases of respiratory infection were subjected to clinical evaluation of cefodizime. This was excellent in 13,
good in 31, poor in 2 and unknown in 1 patient, the overall rate being a high 95.6%. Bacteriologically, excellent eradica-
tion(94.7% ) occurred in 38 cases where pathogens were identified. Adverse drug side-effects included 1 case of tran-
sient urticaria and 2 of transient and mild elevation of S-GOT and S-GPT.

The phagocytosis by human alveolar macrophages against *H-labelled K. pneumoniae pretreated with 1/4 MIC of THR-
221 was higher than in the case of cefotaxime and control. ‘

Hence we suspect that when pathogens in pneumonia, etc., come into contact with THR-221 at sub-MIC concentrations,
they are effectively subjected to phagocytosis by alveolar macrophages. We tentatively conclude that THR-221 is one of

the most effective and useful antibiotics for the treatment of respiratory bacterial infections.



