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EESLELTRE SR
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AR BRI ER

AR E B E I THR-221 1.0 g % one shot ME L 7-BX D I i AE & JR 2 BN % JI%E L 720
[ REE D peak IXBHRAERMEDRRE IZH 2 b 6 TMEMMEROMENILTH Y, £OMHIZKER
L ol, MPRENETIZEMEBENBREICE S IEVEEL, BFR2FITIIESTRIZE 25
7o MAPREERMNENLEMTTEY, BRERE, FEEEEF TII3.5~7 BB L DT MIC
EEL, BB 2BV Tid16.7, 23.6B5MLELVERY A7, BRERE, PEEEEFD
PR YN (224050 $ TT30.0~67.1% T, BRAEEEIFEICLZHIZONBIT HEMTH -7,

IR ARERAE 9 BUICER L, ERARORRELE /2 BIEA L LTIRRERKRMZ b DIRFIIR L, &
TR LITRERINE, 7O O U O EREOBT 284 1 ITALOATEELRIERIRZD L0

9750

THR-221i3~F X ML E VL VHTER, MBI I:
FiE4H cephem I TH B, B-lactamase IZKET, W
bW HE=A cephem F| & FKE, 77 LRGN, BUYN
WKIRILVWHRBE AR PLE LD, BIZT 5 LABMHETIZ
S. preumoniae, S. pyogenes, Peptostreptococcus, 7 7 L P&
5 Tix N. gonorvhoeae, H. influenzae, B. catarrhalis,
E. coli, P.mirabilis, P.vulgans, M. morganii, P. rettgeri
RECENLREEE LRI,

bhbiIERERERE AR 2EH L Bomb
WEERPOEUREEE L, 729 B OIRIES 55
AR FERT AR B-DT, FORBEHRET S,

I. EMEEMEREICE T 2miRE, RhERE

1. K&

BEIEETI THELOREOERERESRE, 14
bbb L 7F=22 19752 Z(LLF Cer)83.8 m/min,
42.6 ml/min, 26.8 ml/min, 26.7 ml/min DHBE X 1§,
Cer<5.0 ml/min DM AEH HAG (FEEWFA) 2 HliZo
W, THR-221 1.0g % one shot Ak L 7-B D1 i
BEXRE L, MAuETEASZE< 4 FCIRPBER
EELITR o7,

RILITABERT, 309, 2, 4, 6, 12, 24, 48B§MI%
KT Zv, RIRI20~2, 2~4, 4~6, 6~8, 8~12( 15l
T6~12), 12~24B¥M#%I4T% o7

EHIRBEDRNEILE. coli NIHI-JC2BRERER T 5
Cup {£ & HPLC ik & T 2V, BEFIOMFPREMEE
& 12 two compartment model 12 L 7AW EBY M ERK
FHHL,

2. R

M8 B O peak MEITLBFI0THRICH ), FHeEEE
DREI L BEIHGNT, HPLC #:T88.5~ 134 g/
ml, Cup {ET87.4~125 ug/ml TH o 7o BHEEET A
HEL 2B IIONMPRENETIRREIB/GRELZD,
HPLC 12 & 52485 M £ D i 8 BE 1 Cer 83.8 ml/min
DHEFITO.68 ng/ml, 42.6 ml/min DIEFITL.25 pg/ml,
26.8 ml/min DFEBIT1.22 yg/ml, 26.7 ml/min DIEH
T3.26 ug/ml TH Y, Ccr 5.0 ml/min Ki%D 2 F Tt
£435.2, 30.4 pg/ml, 48B¥MI{% Ti Cer 26.7~83.8
ml/min O 4 FEGI THREBFRLLTF CTH 5 7245, Cer 5.0
ml/min Ki& D 2 FITI218.0, 13.6 pug/ml EFEFRL
Tzo MR MT 1L Cor 83.8 ml/min DEEHT3. 478
f, 42.6 ml/min DFEF H3.88, 26.8 ml/min D EFIAS
3.90, 26.7 m!/min DFEFIA7. 418 T, Cer 5.0 ml/
min Ki# D 2 BITI223.6, 16.765M & EBHICER L,
AUC b £ h£h499, 580, 445, 740, 2607, 1832 png-*
hr/ml & Cer 5.0 mi/min Kifi 2 FI CROTKE 2%
7R L7z, Bioassay T b RI#DMBI T - 72(Table 1, 2,
Fig. 1 )o
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Table 1 Serum levels of THR-221 after 1.0g i.v. administration to patients with various degrees of renal function

c A BW c Serum level®
;’e S"’ @ V“, ( ug/ml) Note
o ex | (kg) | (ml/min) [ re | 30min | 2h ah | 6h | 12n | 24n | 48h
. 8 | o | gag | D[ 19 [64s [449 [ 263708 [ 080 ]0.05 fcvp
F : ND. | 116 | 72.8 | 41.6 | 26.3 | 6.78 | 0.68 | ND. | Hypertension
90 ND. | 125 | 72.8 | 46.9 | 30.0 | 9.69 | 1.27 | 0.09
. cvD
2 F | 58] %8 \p [13¢ | 77.6 | a7.2 | 29.0 | 9.29 | 1.25 | ND.
Diabetic
6 ND. | 87.4| 53.0 | 39.9 | 26.6 | 8.26 | 1.56 | 0.12 e hropathy
3 | 63| 8 M oertensi
ND. | 88.5| 56.4 | 36.1 | 25.7 | 7.08 | 1.22 | np. |TYPeriension
CVD
66 ND. | 116 | 86.8 | 51.5 | 43.0 |15.7 | 3.28 | 0.26
4 ) N
p | B | %7 xp 13 | 860 | 57.0 | 4.9 [159 | 3.6 | ND. | °
CRF (Diabetic
0.0 3 | 726 | 64.7 |53.5 (3.2 |16.0
o 7 | 100 | 82.3 e )
5 y | 62| <50 Gasti !
ND. | 100 | 87.1 | 746 | 715 |s3.1 [35.2 |18 | St cancer
off H.D.
% 2.46 | 112 | 77.7 | 65.7 | 48.9 |42.9 |29.6 [13.7 |CRF (Nephro
6 45 <5.0 sclerosis)
F 2.15 | 108 | 82.0 | 62.9 | 54.9 |43.0 |30.4 [13.6
Off HD.

.. Cup method

.D. : Not dite
HPLC N.D ot ditected

Table 2 Pharmacokinetic parameters of THR-221 after 1.0g i.v. administration
two-compartment model

Case Cer Co* Tiza* Twzp* AUC*
No. (m1/min) ( ug/ml) (h) (h) (pg * h/ml)

297.4 5
1 83.8 0.18 3.20 516
136.8 1.37 3.47 499

.1 .
9 42,6 158 0.72 3.75 568
163. 8 1.04 3.88 580

84.2 .
3 2.8 2.38 5.80 460
107.2 0.77 3.90 45
4 26.7 131.3 1.90 T5.54 720
123.3 3.38 7.41 740

.7
5 <5.0 111 1.00 21.1 2464
104.4 2.9 23.6 2607
6 <5.0 128.9 1.27 22.8 2106
95.2 3.52 16.7 1832
) Cup method

-

HPLC
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EREERE, hEERES4GOBER2BME T
FR 7 8 FE 14149 ~ 1240 pg/mi (HPLC), 161~ 822 pg/ml
(Cup )T, Cor (SHBIL 2ho7edt, EnLIHIZ Cor
PELLBICONRFRESBMERL, 4EMITO
R EIEI230.0~67.1% (HPLC), 31.6~66.9% (Cup
BT, BMAEREEATRE ISR B IS LAt B IR A
T+ 2EMTH > 7(Table 3)o

I. BERM
1. HREFE

1) @

BHFN614E 4 A H HEEFN614E 9 A £ TOMIZMBKMFR
KBWTABRIEREIT 2 o 2B 5 6, k460, 38a
682 T T(F3970. 85 ) DIMLARBFMUE 9 Flizxt LT
RIS EDEMENT R o7

KBROPFII/MAEI R 16, Mikls, MAWT
RIS 2 B, SMBEILRIE 16, UTAMAMREX L
DRMEME 2 6, BRBMMASHIE I CFEBREL &L
2260261 T, EEMIZ6FITHEL, MBS, A
BE RN TG IFITH o7z, BMMIX B. catarrhalis

Fig. 1 Serum levels of THR-221 after 1.0g i.v. administration to patients with various renal functions

(ug/ml) HPLC
1501
1001
50+
Case 5 Ccr <5.0ml/min
c
2
3 10 . .
£ Case 4 Ccr 26.7ml/min Case 6 Cecr <5.0ml/min
g 5
3
£ Case 3 Case 2 Cer 42.6ml/min
g Ccr 26.8ml/min
17}
14
0.5+ )
Case 1 Ccr 83.8ml/min
0.1 T 17 T T Y
0.52 4 6 12 24 48 (h)
Time after administration
Table 3 Urinary excretion of THR-221 after 1.0g i.v. administration
0~2h 2~4h 4~6h 6~8h 8~12h 12~24h 0~24h
Case Ccr * * * * » » * * * L - - *
No. | (ml/min) | UL. | UV. | RR. | UL. |UV. [ RR. | UL. |UV.|RR [ UL [UV.|RR | UL [UV.|RR | UL | UV. | RR RR.
(uw/mh| (ml) | (%) [(uwmd| (ml) | (%) [Cu@md| (ml) | (%) [(uwmd| (ml) [ (%) [(e&/mb| (ml) | (%) |Gew/md] (ml) | (%) | (%)
616 18.5 | 1280 21.8 | 469 8.4 | 510 7.0 352 6.371.9 4.9 66.9
1 83.8 180 137 180 680
592 300 17.8 | 1250 170 21.3| 489 8.8 | 454 6.2 | 364 6.6 |67.3 4.6 | 65.2
732 12.8 | 806 14.5| 315 11.0 | 511 5.6 675 8.1(82.6 6.4| 58.5
2 42.6 0 7
1240 175 21.7 | 788 180 14.2 | 322 350 11.3 | 499 1o 5.5| 656 12 7.9|84.5 80 6.6 | 67.1
161 10.5 | 165 7.4 | 144 5.0 [ 102 2.2 128 3.1(47.9 3.4| 31.6
3 26.8 215 240 700
149 6% 9.7 | 153 450 6.9 142 350 5.0]91.3 2.0 127 3.1[49.2 3.4| 30.0
822 16.4 | 535 13.4 | 259 3.9 267 (6 ~ 12h) 12.0 72.5 5.4| 51.2
4 26.7 2 150 750
1050 00 21.0| 619 250 15.5| 308 4.6 268 450 12.1 82.6 6.2 59.4
+ . Cup method U.L. : Urine level
HPLC U.V.": Urine volume
R.R. : Recovery rate
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ARG 1 Bl S, H. influenzae AR K ILHIEH &
0, TAMFMAERE16Ih 5 S. meumoniae T
SMSh, MBWE LTI E cloacae + P. aeruginosa H*
VT AMIMAEZABI1BIL D, MIBVERRHES 2
BUA & 12 & R E N H. influenzae + P. mirabilis & S. preu-
moniae +B. catarrhalis 2SR S iz,

2) MHE, HRAR

SOIARMEICL WAL, 0.5g1 B2EELAD
D4Bl, 1.0g2[ES5HIT, WMIIEH 6 ® 7 A (EK
6.58 )AM4E, JESI3 DI9H (IERKRIS.5H )ARET, #
HHRIED 6 M6.5g A /A, fEBI2 L 87M28.0g7A¢
BRETHo7,

3) BRYWERE, BIEADOKRE

EREE DR DK E IXERIRFEK, MERK, WHL MY
RO EE, EREOHRELELIREMICTZY,
%) (Excellent), A #%1(Good), # % #& % (Fair), &%)
(Poor), HISEABE(Undetermined) D ALEXPEEEM & L 72,

BER I oW T I ERKI M O BMEAERZ 6 UK
FIERRRICBIT 2 EMEE(LEREXRE: BUN, 7L
TF=v Cr), FRgEM#FEL7 A7 I+-+H:
GOT * GPT, 7WVAYT7+ A7 7% —¥:Al-P, L)
V¥ T-Bil), BEBEE(KHm~=F2Y » b1,
M/~ : Platelet, HMXR% : WBC, iFPIRESLH !
Neutro), KA§MIFEEZRT 7L : Eosino, B — A R
KEX - Coombs, 7O b OV {EHMEE : P.T. act. DEEHIZ
DWTRE L7

2. Bi#i(Table 4, 5)

1) BRZR

ZHEHTH 72,

SHREIROES 1 IR, BIHEE BEBRIREERL,
EETHEMEZII I HEETBAARE 276D T,
ABEE39.3CDORMM D 57245, EH2 BikD LT
% otze ER 2 IXBAMEICRERDOREL A, EDHK
ENREIRIE, BBIAGL % - 81RO EMAT
X# 1g2 A% 14BMER LEFTHEORMEILTA K
IIXTHEE L7

fEF 3, 4RVThOFEOMAES THS, fEHI3
BAERSC L DEET AMPC 0% KL St /-0i#E
BFBIARE 25726 DT, ABthF PaO: 1330.0 torr
LBRMEERLA. ABRRSB X hEFO0.5¢g1 B 2 EFEH
UNER SRR T U7 EB 4 I3 ERICHHB(FERA
i), MRALAETHMAMESIT, BFICLAKL—F—
DEXYETHEMBREBRETHS, 4EL ARKTT
ICEBELRE, CO:FNI—Y AL W EHRREIAS
Nz, LAEL -9 — itk aRERYITRILL
LI, FH1.0gl B2 MDA EmRFELRK L, &HF

SAHICIRVAEL—F—AFTBELD, LA&NEAMICH
Rizdk®, HEMWML 72, BRI LM ENT:B. catar.
rhalis 13 7 BRIZIZIHE R A IDS, S. preumonise I W%
L7

LEB 5 IXBEFEDRETIRIEFT, BESLTESH

7: H. influenzae 13 3 B IZIEIMK L 72 1EBI6 LS
pmeumoniae |2 & ) BYEMER X /o LU AR
AT, WiHKIZ3IA®RIZHBON, 5BHEILIITER
thalc KRNWBIERITH o7 ET IXRIZHL
T4 F—S A ATHUEAMAMABE L AR TR0
A FEMBKRAPOEATH S, BEIMEILE. cloac.
ae & P. aeruginosa T E. cloacae DKL & b I HEHKD
UM E RN, DT ICRIEENRD, KFSLET-
3262 A L7,

fEG) 8 i2fk Mk, RMIBAK T Ri7% { S/ M
Btiss HAEBI T, BHEL D H. influenzae & P. mirabilis 1
BEh, XFEBHALTHEDTH o7 S aureus &
P. aeruginosa b T ENTWVEN, BEREIATYVS
bDTHEND Do/ ENG, SRIDEHMEIZIL
MELTWEZWwWEEZONT:, EMIIIMERIEIIHL
ML TRTO4 FAER S TWwARIBAMEEER
T, T432-SHS ML) TREE D 5 S. pneumoniae & B. catar-
rhalis TRES N, FRULBHEL M ITHRKOYES
87,

EREHE 6 FloMEBEFEHBRIEHK4, B, X
X1 T8.3%DBREETH 5 7=, S. pneumoniae 2 K
B 6, 9)B.catarrhalis 2 ¥%k(FEB 4, 9), H. influenzse
2H¥R(FEFIS, 8), E.cloacae 1 ¥%k(FEP 7 ), P. mirabilis

LBR(EBN 8 )iz " b2k L 7-4F, P. geruginosa 1 ¥k
(FEB) 7 3B L e D REELT.
2) slfeA

BERIIZIZRRIZH G D o 7oA, Table 5O TEL
BRESSEL, FERMEL /oo Vo EREOET
TENEN 1 BITRBO:, HEIRNSIIERN 2 T2D,
2%7512% & ERA(EKTI032/mm®) L2 AEHHAE

B ebhhot, ERS TS0 UL U EREND>
100% 2 565% E{ET L7:A%, GRS T7HHICRER
Lx Az,

o * ®
THR-221 % B #iEE % & 121.0 g one shot #HE L1:F
DUBEME T TORPENRIZE L 280% L ShTH
N3, EROE HPEHITLELONS,
HeOBBERESEEICEHFL.0g % one shot HEL
THE LzbhbhomhiRERES, RbdHEEORR
RENEEMFTD LD THD, BREEFETIOTR
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Table 5 Laboratory findings of before and after therapy
Case | Total dose BUN Cr |GOT|GPT |[AI-P| T-Bil | Hu | Platelets | WBC [ Neutro | Eosino Coombs PT. at
No. (8) (mg/dl) | (mgzdt) | (LU | @U) | Uy | (mg/dn) [ (%) | (10/mm¥) | vomh) [ (%) | (%) (%)
B 13 0.4 [103 |187 | 424 1.8 (415 29.5 23600 | 96 0 >100
! 14.0 A 15 0.8 | 76 |126 | 256 0.2 |42.5 39.6 4400 | 40 3 (=) 80
B 26 0.9 | 27 | 19 | 153 0.2 |[355 37.0 16100 | 84 2
2 2.0 A 21 0.8 | 28 | 28 | 134 0.2 |35.0 39.2 8600 | 54 12
B 34 0.6 | 63 | 92 | 266 0.7 {40.5 29.0 10300 [ 73 1
3 18.5 A 11 0.4 | 14 | 12 | 157 0.8 |38.0 22.2 5600 [ 72 2 (=) |>100
. 26.0 B 13 0.7 | 31| 2 | 211 0.5 [42.0 20.5 11200 | 72 0 (~) 90
’ A 11 0.5 | 11 8 | 153 0.3 |37.5 23.9 7400 | 69 5 (=) | >100
5 1.5 B 1 0.5 | 16 4 | 207 0.6 |36.5 30.3 6500 78 1 (=) | >100
) A 12 0.5 | 16 2 | 195 0.1 |35.0 32.2 3000 55 6 (-) 65
6 85 B 22 1.2 | 19 8 | 241 0.5 |40.0 21,1 6200| 78 2 (~) | >100
) A 12 0.7 |19 | 11} 2n 0.1 |30.0 15.0 4000 71 6 (=) | >100
7 7.0 B 9 0.7 | 17 [ 10 | 211 0.3 |36.5 27.8 8600 | S8 14
) A 16 0.6 | 21 | 15 | 197 0.2 |35.5 43.3 8000 55 8 (=)
8 26.0 B 17 0.8 | 17 9 | 232 0.5 |41.5 23.0 10600 | 92 1 (=) | >100
i A 12 0.5 |21 |13 ] 22 0.2 |35.0 23.6 5900 | 72 2 (-) 100
0 16.0 B 21 0.7 | 23 | 26 | 142 0.4 |[46.0 26.8 20800 { 91 0
’ A 25 0.7 | 24 | 24 | 11 0.2 |[44.0 2.1 10000 | 83 1 (-) 80

B : Before therapy A : After therapy

FED peak IEAHEBEZR L EZ HNAHA, bhbhii3osn
BHOOHMELTEH, BREREOEE I PHLTV
FTHhIFEIBOBNELRL, BEOLOLHERE
Dhadbol. BREBEREN (EHHAG)TIE, 48
%L BEMaEEEE, PEERESICL L TP RED
BlERL, TORDETIIED TRIZT, mMPiREEE
WHOLELCERLZ, 4 I CORTEHIERE
(HPLC) % Ccr 83.8 ml/min D fEH T65.2%, 42.6 ml/
min DFEFIT67.1% & EA e h o 72H%, Cer 26.8 ml/min
DFEEFIT30.0% &, BREETAIREIILLIZLAAS
TRENOY RAKA T HBEAH NIz,

PEDZ Eid, BEEETICHEGERIIE» o Pt A
BESh, MPICREMBEZTHIELRLTEY, B
KEAOBRICERR, FRUBOZENLEL LS, B
BEMSIZLALRB SN ERNBEICBVTI1.0gd
50i30.5g ¥ 24BMEICERATAZLIZLY, FRD
WL HEMEIC L ABREIEICRFTEMIMIETELEER
bbb, 4% S 612, FH) MR EHEB A BEN IS
SHEDEEXBINHDPRIFLETLLERDNS,

I 33 B AAE 9 BUICHER LS R 3 eA%TH Y,
10% DERHETH 570 FRITRBPREDOES

EEETHSH S. pneumoniae, H. influenzae, B. catarrha-
lis i LTENRLRBEDERT L, BHEPBITL
cephem # & L CTIRHBMAF LR L ORLLERE
Wwiddo LEPLEMAOTEL, BERMICADHTH,
T b B. catarvhalis 5 S. pneumonice \=BWRXN L A1 b
DoHh, BERIEED MIC, BEF~OEHBTO
WO ERVEIRVE, BELETHLEDNS,

B IIERERBOICIIFICA O RY, REK#L, %
HKME, ooV ERENBTE¥ERERIAT
BOIFCTHOBELZLDOTH), HEIVFEITA
DOWE? L ROV ER LV R D,

X [ 73
ABRET, AilifEH : $£3560 B KLEREFS
£, HEL KT YAV, THR-221, &R,
1987
Fik %9350 A XLEMEFSRE, FEY
v RI%uaV, THR-221, BE, 1987
EipEE . #3560 0 K{LEMEF SRS, FEY
v H#IY AV, THR-221, B, 1987

1)

2)

3)
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CLINICAL STUDY ON THR-221(CEFODIZIME)

NoBUKI AOKI, SHIGERU MiYAzAkl, OsaMU SEKINE, YOSHIMARU UsubA and YASUKO Yuasa
Department of Internal Medicine, Shinrakuen Hospital, Niigata

NoBuTo WaAKABAYASHI, SElICHI HAYASHI, Isao NitTA and CHizuko Honma
Department of Pharmacy, Shinrakuen Hospital, Niigata

Kyoko WATANABE
Clinical Laboratory, Shinrakuen Hospital, Niigata

We studied a new antibiotic, THR-221, in our clinic, and obtained the following results.

1. Clinical pharmacological studies of THR-221 were conducted in 6 patients with renal dysfunction. The drug was in-
jected intravenously at a dose of 1.0 g and its concentrations in serum and urine were determined. In all patients the
serum concentration reached a peak of 88.5~134 »g/mlI(HPLC) 30 min after administration. In the patients with severe-
ly impaired renal function, serum concentration decreased more slowly than in the patients with moderately impaired re-
nal function, and the high serum levels were maintained over a long period. The half-life in serum of the patients with
slightly or moderately impaired renal function was slightly prolonged, and in the two uremic patients without hemodialy-
sis it was remarkably prolonged to 16.7 and 23.6 h. In the patients with slightly or moderately impaired renal function,
the urinary recovery rates were 30.0~67.1% within the first 24 h.

2. THR-221 was used to treat 9 patients with respiratory tract infection, and its efficacy and safety were studied
(from April to September 1986 ). The patients were 5 males and 4 females aged 38 ~82years(mean age 70.8 years). THR-
221 was given intravenously twice daily at a dose of 0.5 g or 1.0 g. Therapy lasted 6.5~18.5 days and the total dose from
6.5 g~28.0 g. The therapeutic effect was good in all patients. Laboratory tests revealed eosinophilia in one case and a decline
in prothrombin activity in another. However, these findings were slight and no severe side-effects caused by the drug were

observed.



