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Cefodizime( THR-221) i3 % F 4  Hoechst #t & 77 ~
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Fig. 1. Chemical structure of THR-221
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(150~179 cm), F#4kKi63.8 kg(50~75kg) T o 7=
(Table 1),

2EB5RBLUREFE

THR-2210 B2 P R G B 44 % FRRE L 74, Table 1135%
T LI, HEMHER (Group 1~3: 8 4 4), H[E AW
MIER (Group 4~6: B 4 &), 2 ELEMAHMIER
(Group 7:4 %), 13[E;M#E AN ER (Group 8~11: %
5NV THRRET 5720

#5305 ¥ (Group 1~6)Ti20.5g 1.0g 3
LU2.0g 2[EMGH(Group? ) TIZ1265M M T2.0
g2, 13058 (Group 8~11)Tit128:M MM T1.0
gBLU2.0g DL LT,

BEHEIXMETI0.5g, 1.0gB8X02.0g%20m!
OEBLEBISHMRL, HBIRAIZ3FMTEAL, A
WM TI20.5g, 1.0g B L U2.0g%250ml DEHRE
HWHOISEM L, FMIRPIC 1 BEM 2T T AEA LT

3. REREHBIURARAY V21—

BREFBBLURBRAY ¥ 2 — V¥ FR ¥ Table 2
B LU Fig. 23R L. BRE AL 1 8 /AT 5
OCRFIDRRA L&, &6ICHBRATH B L URREME S
BR7VI—VORBERLELL. WTFhoBERE b RR
A& ) AR S €, RPEMBICRSHORELTY,
AR IIAERFNIZEH - EEROBES X UBFEHRE
TEMLZ. ABRKT 1LAMBKIC O ERRELZITY, B
FECREEZRLHSIZSNMEICENET 5 T TEK
WAEL

4. P, RPBLUKDRENE

M AR R BB LM L - % %, REEHIRE
BB ORO—EBEBE S IHEE 3¢, KA HERS
HEAEDERIMELR, 5/ M/ 1%) V8
BEBIZTHRBL, —20CIZRIFELAGDORHIEICBL
7%

M, RPsLURDBEHE VTN, BEBES
a2 777 4—8k(HPLC &) & UE. coli JCM 6255
B REH &+ % R M8 T4 (Bioassay )12 X §
fTo7:c %7:, Bioassay I BT HIEHBUORAES
JURABOFRICIE, MFRBTe P%%, RBIU
RFAETO.IM ) VBB (pH 7.0) % EH L 7=

5. Mm% B L URPEEA#YOKRE

THR-221 1.0g B mEBHERICRRL 2% B &
URR % Merck > ) /1 V60 F-254 R FAR b 12 XK
FL, n-7% 7=V BiBE: K(3:1:2 )DBRATRE
L7:7%, E.coli JCM 6255Bk % REM & T 5,54 + 4 —
VT T4 —%T, ERREWERE L.

6. XE®ySIFERIRIT

Two compartment open model IZfEVy, HlsE L 7= &M

HIREMEHWTEEDORRNEMN/T A —F — LW
L7

1.8 |

1. &

B - e, M, WRA%, PR, 4l (R
B, MEEMRESLUVRREIZOWVTIE, THR-221iC
BETLLEEDNARILHHVITREFTRIE, WiEBL
USiRBED L L DRERIZOBOL NP7z,

%8B, Fig. 3IIAR L& )2, 130085 21 R i 8%
(Group 8~9)? 3 Bli-— & D GPT NBRKE LANREY
Lbh, REHOHMBOLHICBEIIE AR HS T
(Group 10~11) %47 o7& T 5, GPT I RHMERS
$(Fig. 4), TDROMREMb EXREARICH -/,

2. MK

ik D WSE tx HPLC & & Bioassay #:iZX 2 ME
{00 L2 TGV AR (r=0.973) 2t H 5 DT, LTI HPLC
EIZL 5 MERT. (Fig.5)

1) KOS5

0.5g, 1.0g 3 XU2.0g RERD MMM P REIIE
558%TCE+h#n88.9, 151.38 X 1F369.4 pg/ml &
BITHRSRICHAL TS, NPlELEMizEhehn
2.32, 2.63B L U2.3265MITH D, BEEICLBEIR
bhiehor, TLFE512BMETL TRENR]LL, 3.4
B L U7.1 ug/ml @ THR-221 K8 thh & h /- (Fig. 6,
Table 3, 4),

0.5g, 1.0g3 & U2.0 g AWNRSEREO R F il B i3
HRRTHTENENS.9, 96.135 % U244.6 yg/ml %
WL, F0KIIBERLIZIZEKODSRERBERL,
ERMMIZEN#Nn2.29, 2.43B X U2.38BMThH o 7:
(Fig. 7, Table 3, 5),

2) RS

2.0g % 2 DA MRHE(12E R M) L 7- B4 ol ik
BEREEESORME L (—KLA, T 2EBHS5H
DMPREKEBIZIZITVERSEHFORYELEARL SR,
FRGTE L e h 5 7=(Fig. 8, Table 6)o

1.0 g % 126 AG I RS T 130 M AUHME L -0
MEER, 1, 5, 9BLUIMBDHFEERTHTEREY
n121.7, 106.3, 105.48 X U°104.1 pg/ml, %5 6 B
#%TEILENIB.0, 18.8, 17.98 X U°17.8 ug/ml, M
MEELEON X 1 b BB 5HFT2.368FM, 13E BiXS5HRT
2.76B5MTH D, 2.0 g % 12051 M A T 13 [0 M 4 A A
ELAEES, 5, 98LU13REKSHEOMBREDH
B IOBRGHEIS-BLTEY, ndlEEE
21 E HFESRC2. 746, 130 B 58 C2. 488 M T
bh, ERBEONIRD SN2 D 5 7:(Fig. 9, Table 3,
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Table 1 Dose of THR-221 and volunteers
Dose Method of Height Body weight

Group (g X times) administration Age (cm) (kg)
Ve : 40 170 67
. 0.5X1 34 163 60
(20ml) 39 155 57
‘ ' 35 165 70
34 164 62
9 1.0X1 iv. 35 167 74
(20ml) 3min 41 168 57
39 162 60
34 174 62
3 2.0X1 48 167 67
(20ml) 34 168 68
34 170 61
35 171 75
‘4 0.5X1 39 166 67
4 (250ml) 26 168 62
N 43 164 53
1 40 172 73
5 17 1ox1 div. 34 178 68
(250ml) 1h 43 168 65
32 162 55
36 167 60
6 - 2.0x1 34 167 67
(250ml) 31 166 75
27 169 66
33 170 64
7 2.0X2 39 169 67
(250ml) 28 170 64
34 170 60
37 179 66
48 162 61
8 1('2%’;::) 39 150 53
32 169 74
29 163 56
37 172 65
o 2.0X13 div. ;g }gg g
(250ml) 1h (12h interval) 2 173 75
24 173 71
34 170 61
32 172 67
10 1('2%’5;?) 29 161 64
34 170 63
- 40 163 50
45 170 56
32 167 67
1 i‘z‘;’;ﬁ) 29 169 63
30 173 50
34 174 61

Mean 35.0 168.0 63.8

+S.D. + 6.0 +5.2 + 6.5
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o

3. Rebpgkitt

R o il D ) %€ 12 HPLC # & Bioassay i & Al
fEM R MM (r=0.962) 2% 5 DT, BATIZ HPLC
TS L 2% RT (Fig. 5 )o

1) HExES

0.5g, 1.0g 3B XU2.0g MIERZ S VI AIRRER
DG Hh24EM E TORBEUNEIZEREFNTS.6, 90.9
BIUBLLY, ZHUICENEFNG.Y, 8l.1B LU
83.2% ThH oo TL-BGMIZ~2U4EMORFTIIE, B
5 &I L T9.1~111.4 yg/ml @ THR-221 AR &
7:(Fig.10, 11, Table 8),

2) EMES

2.0g % 2 M AHRMHEL 7:B%, 5128M%E COR
iz, MEHRS TS5 RD67.3%2¢, 2EEHRST
1268.0% H¢EUX & 1L/ (Fig.12, Table 9),

1.0g 8 & U2.0 g %1300 M E L72BE, 512
M T CORPEINEL, MEHRSTREAENT2.2
BLU64.8%, 2EBLROKS T3 EhEh68.2~
71.0% B L 167.4~68.9% THhH H, KSEKICL HRSP
BIXENDE L% A 72(Fig.13, Table 10),

4. Xkt

1.0 g MEIMERT28EM E TORPEIREIZIZATE
NENT.668L00.26%THNH, D 2HMTIt THR-
22113 & W7o 7=(Table 11),

5. RHOREK

1.0 g B [E] 230k M e o) I3 33 X UK O bioautogram
Eicid, HME 4% E G THR-221 & M— R MERT
H—DARy bOAIMBEN, HEERLHT AN
Wiz S e H - 7:(Fig.14)o

o % »

EREWIZB T EMOELSERBIZBVLT, THR-
LIIMAELBERTHENHBEINTEBY, £/
-0y /4TI P TORSMEOMBE L EBME LK
EE— RN EEEN, EWLERKIBHONYL
Moty 40, RLYGREEABFEMESEI,
THR-221DBEKRM 2 AN 1 B4 -h DRSS REZEZ LN
50.5~2.0g ¥MEBLUSMMEL, XNOE piZs
THREELMPHE, RS L URPHRIZKT
LRI LT o7 TORE, B - UEKS L UBED
BECBNT, ZFICRET A LEDOIALELIRBHS
nihor, BRREICBWTIR, 18 1g8k2g
FO120¢M T & AT 130 EF L HMED 3 AL RVTI,

Table 2 Examination items

Groups Skin reaction test

Only for screening test

Subjective and
objective symptoms

Clinical symptoms

Physical examination

Body temperature

Blood pressure, Pulse, Electrocardiogram, Respiratory rate,

Haematology

RBC, WBC, Hb, Ht, MCV, MCH, MCHC, Reticulocytes, Platelets,
Differential WBC, Prothrombin time, Partial thromboplastin time,

Fibrinogen, Coombs’ test

T. protein, Albumin, A/G ratio, ZTT, T. bilirubin, Al-P, LAP, GOT,

1~9 GPT, 7 -GTP, LDH, T. cholesterol, Triglycerides, BUN, Creatinine,

Blood chemistry

Uric acid, Na, K, Cl, Ca, P, Phospholipids, HDL-Cholesterol,
Blood sugar

Urology

Appearance, Protein, Glucose, pH, Specific gravity, Urobilinogen,
Ketone bodies, Bilirubin, Occult blood, Sediment

Pharmacokinetics

Plasma level, Urinary concentration,

Fecal concentration (Group 2),

Metabolites in blood (Groups 2, 3, 5, 6, 9),
Metabolites in urine (Groups 2, 3, 5, 6)

10~11 Blood chemistry GPT
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Fig. 2 Schedule for examination of THR-221
‘  Pre &y + 4+ 1 2 4 6 B8 12 24 48 72 168 (h)
d 1 1 1 A 1 1 1 1 1 | I L i
Administration ]
-Skin reaction | o ‘ L ;o
i.v. Physiological function tests © 00 00 0O OO0 0 0 0O}
0.5g ECG O o'
1.0g 1 X1 Haematology, Blood chemistry | O o e}
2.0g Urinalysis O O O
Blood sampling O 00O 0O 0O 0O 0O 00 0 ©
Urine sampling o°————0—-0—-0-—-0—-0-0
Feces sampling (1.0g) k - < —Oo—0—0
Pre + 1 14+ l-l} ? 1. ? ? 112 214 l(liS (h)
Administration —A
d.iv. Skin reaction O
0.5g Physiological function tests O O 0O 0O 0O 0O o0 O ‘ O O O
1.0g { X 1 ECG o : o
2.0g Haematology, Blood chemistry (o] o0
Urinalysis O o O
Blood sampling O 0O OO0 0O 0O 0O o0 o0 o0 o0
Urine sampling o—0—0—0—0—0C=0
Pre 1 1+ 2 4 6 12 13 134 14 16 24 168 (h)
1 1 1 L i 1 1 - 1 1 1 1 1
Administration i —
Skin reaction O
d.i.v. Physiological function tests O O 0O 0O O O O O o o0 o o0
2.0g X 2 ECG o O
Haematology, Blood chemistry O O O
Urinalysis O - PR O O
Blood sampling O 0 Q O °O O 0O O O 0O 0 0
Urine sampling —0—0—-0—-0—44——0—070
Pre + 1 1+ 1+ 2 4 6 12 13 24(h)
A 1 1 1 i 1 1 1 1 L 1
Administration — —
Skin reaction .
Day Physiological function tests O 0O 0O 0O O O O 0.0 O
1 | ECG " @] % .
Haematology, Blood chemistry O
Urinalysis O
Blood sampling 0O 0O 0O 0O 0 0 0 0 0
Urine sampling Ot -O- O
Pre 1 2 6 12 13 24(h)
1 1 1 1 1 J 1
Administration H —
d.i.v. Days Physiological function tests O O (]
1.0g ¢ |ECG o
2.0g } x13 $ Haematology, Blood chemistry (]
6 | Urinalysis o
Blood sampling O O O O (O : Examined on days 3 and 5)
Urine sampling 00—
Pre + 1 14+ 14+ 2 4 6 12 24 168 (h)
i 1 1 s ' 1 1 i 1 1 1
Administration A
Physiological function tests O 0O 0O 0O 0O O O O O
Dey | ECG | o o}
7 Haematology, Blood chemistry O o O
Urinalysis - @] . . . O O
Blood sampling 0O 0 0 0O 0 O o0 O0o,0 0
Urine sampling k - - O—O
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Fig. 3 Changes in GOT, GPT and 7 -GTP following consecutive administrations (Groups 8 and 9)
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Fig. 4 Change in GPT following consecutive administrations (Groups 10 and 11)

(v
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Fig. 5 Correlation between HPLC and bioassay for the determination of THR-221 levels
in plasma and urine
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Table 3 Pharmacokinetic parameters of THR-221

HPLC
D A B a A Cmax Kel Kiz Kz Tiza Tz AUC Ve Vp Vdss Clp Cle
ose
. (Co)
(8 X /day Xtimes) i
Y (ug/ml) (pg/ml) (A7) (h7Y) (pa/mh)_ (") (07 T ) h) eh/md) L) (L) (L) (ml/min)(m)/min)
0.5%1x1
di - - 1.99 0.305 54.9 0.537 0.63 1.06 0.457 2.29 165 7.74 3.38 1111 50.7 354
ALV,
1.0X1x1
di - - 2.46 0.290 96.1 0.558 0.92 1.27 0.296 2.43 308 6.15 4.13 10.28 56.4 46.2
LV,
2.0X1x1
di - - 1.85 0.292 244.7 0.558 0.63 0.96 0.417 2.38 718 522 3.02 8.23 46.7 387
av
0.5X1x1
i 55.9 45.0 2.68 0.301 100.9 0.591 1.03 1.36 0.283 2.32 173 503 3.64 8.67 49.2 38.5
Lv.
1L.OX1x1
) 94.4 74.5 2.72 0.266 168.9 0.503 0.98 1.50 0.424 2.63 338 6.01 3.53 9.55 50.4 45.4
Lv.
2.0X1X1
) 210.3. 213.7 3.53 0.305 424.0 0.555 1.34 1.94 0.213 2.32 779 4.73 3.24 7.97 43.7 36.3
LY.
1 - - 1.38 0.270 226.3 0.420 0.35 0.89 0.536 2.59 742 6.45 2.49 8.94 451 —
2.0X2X2
di Day
LV,
2 - - 2.35 0.252 219.7 0.435 0.95 1.22 0.446 2.77 782 6.24 3.12 9.36 42.9 ~
1 - - 2.45 0.297 121.7 0.561 0.93 1.25 0.355 2.36 373 4.93 3.13 8.06 45.3 —
1.0X2X13
di Day
LV,
13 - - 1.95 0.255 104.1 0.478 0.73 0.99 0.555 2.76 351 6.43 3.33 9.76 48.1 —
1 - - 2.06 0.261 219.3 0.501 0.75 1.07 0.376 2.74 740 5.65 3.71 9.35 46.1 —
2.0x2x13
div Day
13 - - 1.75 0.285 202.0 0.462 0.48 1.09 0.398 2.48 686 6.41 2.95 9.35 49.2 —
Bioassay
D A B a B Cmax Kel Kiz Kau Tiwze Tz AUC Ve Vp Vdss CLp Clr
'ose
. (Co)
(g X /day Xtimes) _ _ . . X
(pg/ml) (pg/ml) (A" (7)) (pg/ml) (h™H (7 (T (b (h) (pg-h/mh(L) (L) (L) (ml/minKml/min)
0.5X1X1
W - - 2.37 0.284 67.3 0.569 0.90 1.19 0.360 2.46 198 4.45 3.12 7.57 42.1 29.5
LLV.
1.OX1X1
0 - - 1.00 0.241 124.1 0.452 0.27 0.53 0.785 2.95 398 5.77 2.66 8.42 43.0 34.7
AV
2.0X1X1
i - - 2.19 0.287 217.3 0.560 0.82 1.09 0.460 2.47 672 5.83 3.45 9.29 50.4 40.6
L1V, K
0.5X1x1
] 76.1 59.7 3.04 0.315 135.9 0.623 1.20 1.53 0.267 2.20 218 3.77 2.74 6.50 38.9 34.1
LV,
1.OX1X1
] 124.2 85.4  4.12 0.300 209.7 0.665 1.93 1.83 0.193 2.40 328 4.90 5.11 10.01 54.7 42.7
LV,
2.0X1X1
i 180.7 189.3  2.22 0.295 370.0 0.508 0.74 1.27 0.341 2.38 736 5.52 2.94 8.46 46.6 37.9
LV.
1 - - . . . . . . . X . . . .6 —
2. 0% 22 1.10 0.244 259.1 0.433 0.28 0.64 0.782 2.94 832 576 2.13 7.88 40.6
di.v Day
2 - - 1.77 0.239 228.3 0.381 0.55 1.08 0.442 2.91 835 6.35 2.96 9.30 40.2 —
1 - - . . . . X . . . X X . .4 —
LOXZX13 1.84 0.276 116.8 0.497 0.60 1.02 0.425 2.52 367 5.64 3.09 8.73 46.4
di Day
LV,
13 - - 2.56 0.276 132.4 0.607 1.17 1.07 0.428 2.56 405 4.66 3.19 7.85 41.8 —
1 - - . . . . X . . . 7 X . . .7 -
2.0X2X13 1.68 0.266 234.5 0.487 0.53 0.93 0.442 2.65 768 5.40 3.13 8.53 43.7
di.v Day
13 — - 1.55 0.264 243.4 0.480 0.48 0.85 0.464 2.67 776 5.50 3.03 8.53 43.5 —
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Fig. 6 Plasma level of THR-221 after single intravenous injection
(ug/ml) HPLC (n=4)

Plasma level

0.1

0 1 2 4 6 8 12 24 (h)
Time
Table 4 Level of THR-221 after single intravenous injection
Mean%S.D. (n=4)
Level (ug/ml)
Dose (g) 0.5 1.0 2.0
Method HPLC Bioassay HPLC Bioassay HPLC Bioassay
Time (h)
1 88.92 119.41 151.31 161.45 369.43 340.70
12 + 10.74 + 11.51 + 13.48 + 49.10 + 30.13 + 41.64
a 67.71 87.11 122.00 121.23 282. 30 269. 62
4 + 3.39 + 10.04 + 9.84 + 39.50 + 33.56 + 28.56
1 57.34 71.94 101.53 90. 81 224.24 201.73
: + 7.34 + 4.76 + 5.67 + 31.26 * 26.02 + 36.84
1 36. 44 50. 81 77.76 75.75 174.10 175.07
+ 6.16 + 6.49 + 7.37 + 20.90 + 21.30 + 23.16
2 26. 64 32.01 - 50.13 51.17 115.72 106. 31
+ 3.84 + 5.47 + 10.46 + 10.91 + 14.78 + 14.20
4 12.95 16. 28 24.71 23. 38 60. 67 56. 25
+ 4.29 + 3.49 + 6.93 + 8.62 + 12.26 + 11.12
6 7.69 8.89 14.92 16.18 34.52 32.40
+ 1.21 + 2.04 + 4.89 + 2.95 + 10.44 + 10.43
8 4.31 5.01 9.06 10. 00 20. 55 18. 56
+ 1.30 + 1.18 + 3.29 + 3.22 + 6.27 + 4.21
12 1.44 1.60 3.40 3.82 7.10 7.24
+ 0.43 + 0.61 + 1.50 + 1.40 + 3.00 + 1.82
24 _ 0.09 0.14 _ 0.56 0.51
+ 0.06 + 0.18 + 0.33 + 0.29
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Fig. 7 Plasma level of THR-221 after single intravenous drip infusion

(ug/ml) HPLC (n=14)
500. 0=
100.0+
50.0+
°
5 10.04
g
4 5.09
=¥
1.04
0.54
T T T § 3§ 5 % (h)
Time
Table 5 Level of THR-221 after single intravenous drip infusion
Mean+S.D. (n=4)
Level (pg/ml)
Dose (g) 0.5 1.0 2.0
Method HPLC Bioassay HPLC Bioassay HPLC Bioassay
Time (h)
1 34.56 45. 50 64. 62 80. 49 158. 06 147.65
K + 3.86 + 7.05 + 9.18 + 5.82 + 16.11 + 29.70
1 54. 86 73.05 96. 09 124.13 244.64 217.32
t+ 6.43 + 13.46 + 14.08 t 14.76 + 26.92 + 38.08
1+ 46. 06 50. 62 81. 30 107.21 200.78 176.00
+ 7.23 + 11.98 + 10.76 + 11.46 + 13.63 + 42.08
14 40. 63 41.38 67.97 94.45 169. 24 159. 18
+ 3.89 + 8.96 + 8.52 + 8.86 + 7.49 + 28.97.
2 31.50 38.75 54.07 74.17 134.62 129.72
+ 3.38 + 4.81 + 7.94 + 14.89 + 13.43 + 22.51
4 14. 62 18.13 28.02 32.18 63.00 60.75
+ 1.47 + 1.22 + 7.89 + 6.18 + 7.79 + 10.62
6 8.05 10.28 15. 36 20.54 34.29 31.52
+ 0.61 + 0.79 + 4.83 + 3.87 + 5.10 + 5.91
8 4.45 5. 86 9.41 12.13 19.52 19.59
+ 0.39 + 0.11 + 4.39 t+ 3.78 + 3.62 + 3.50
12 1.29 1.53 3.25 4.33 6.51 6.50
+ 0.28 + 0.14 + 1.83 + 2.67 + 1.59 + 1.89
24 0.03 0.10 0.18 0.28 0.41 0.47
+ 0.05 + 0.03 + 0.24 + 0.26 + 0.14 + 0.16
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Fig. 8 Plasma level of THR-221 after intravenous drip infusion
(ug/ml) 2.0g X2, HPLC (n=4)
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Table 6 Level of THR-221 after intravenous drip infusion

MeantS.D. (n=4)

Level (ug/ml)
Dose (g Xtimes) 2.0 X 2
Method HPLC Bioassay
Time (h)
1 226.26 t 18.47 259.10 = 39.12
13 175.20 *+ 16.45 202.52 + 34.33
2 131.43 + 14.95 160.98 + 36.38
4 71.36 £ 7.08 73.85 £ 7.94
6 37.93 £ 3.85 41.20 + 5.08
12 7.84 + 1.82 8.28 + 1.82
13 219.66 * 20.37 250.01 £ 49.65
13% 161.15 + 16.85 160.72 + 16.06
14 131.25 =+ 8.93 149.31 + 19.16
16 73.55 £ 7.95 75.59 £ 5.00
24 9.90 £ 1.69 11.20 + 1.90
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Fig. 9 Plasma level of THR-221 after consecutive intravenous drip infusions
(ug/mi) 1.0g X 13, 2.0gx 13, HPLC (n=15)
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Table 7 Plasma level of THR-221 after consecutive intravenous drip infusions
Mean1S.D. (0=5)

Level ( ug/ml)
Dose (g X times) 1.0 X 13 2.0 X 13
Method HPLC Bioassay HPLC Bi y
Administration Time (h)
+ 81.27 + 8.28 75.31 +11.57 142.80 + 9.87 152.96 +19.09
1 121.69 +18.62 116.80 +17.14 219.31 +13.41 224.84 +23.71
1 102.37 +12.35 94.27 +16.15 191.59 + 8.92 195.96 +23.61
Day 1 14 86.99 + 8.86 87.45 +12.08 159.40 +13.30 173.79 £15.25
(1st) 2 70.30 + 6.10 68.38 +10.11 124.63 +17.93 136.43 + 6.48
4 33.00 + 5.65 32.20 + 6.98 66.87 +11.84 69.95 + 6.75
6 17.99 + 3.31 18.52 + 3.92 38.56 +11.37 40.12 + 7.01
12 3.72 + 1.09 3.99 + 1.33 9.51 + 4.56 9.99 + 3.78
0 6.20 + 1.62 6.68 + 1.59 12.07 + 5.33 12.15 + 5.41
Day 3 1 106.31 + 9.00 126.39 +24.60 200.27 +10.08 232.82 +14.10
(5th) 2 63.61 + 5.57 72.46 +13.57 135.43 + 7.39 153.31 +16.58
6 18.80 + 3.85 22.11 + 5.14 41.70 +13.49 41.94 +10.85
0 5.19 + 0.69 6.3 + 1.11 9.31 + 3.59 10.17 + 4.48
Day 5 1 105.38 + 8.51 128.37 1+14.27 201.41 + 7.96 227.09 +10.08
(9th) 2 63.01 + 6.79 78.27 £12.74 124.61 +10.33 134.39 + 7.46
6 17.86 + 3.31 20.29 + 4.52 37.59 + 8.22 39.51 +10.15
0 5.23 + 1.40 6.39 + 1.74 9.61 + 3.62 11.75 + 4.62
+ 67.74 +13.78 86.72 +17.03 135.99 + 3.82 150.78 + 6.05
1 104.08 +13.75 132.37 +16.98 202.01 +11.23 243.39 £15.13
11 90.66 *+ 7.22 103.16 + 8.79 184.41 + 2.68 206.73 + 8.65
Day 7 14 78.35 + 7.47 94.44 £+ 8.32 162.18 + 7.50 177.81 $13.12
(13th) 2 62.30 + 6.84 72.48 + 7.75 121.27 +13.10 136.30 +11.52
4 32.18 + 3.37 36.86 + 5.10 64.54 + 9.73 69.55 + 8.84
6 17.80 + 3.10 18.57 + 3.43 35.08 + 9.44 38.98 + 8.50
12 4.05 + 1.11 4.56 + 1.26 6.87 + 3.12 8.62 + 3.70
24 0.37 + 0.15 0.36 £ 0.13 0.69 £ 0.35 0.73 + 0.43
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Fig. 10 Urinary excretion of THR-221 after single intravenous injection
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Fig. 11 Urinary excretion of THR-221 after single intravenous drip infusion
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Fig. 12 Urinary excretion of THR-221 after intravenous drip infusion
2.0g X2, HPLC(n=14)
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Table 9 Urinary excretion of THR-221 after intravenous drip infusion
Mean£S.D. (n=4)

Dose (g X times) 2.0 X 2
Method HPLC Bioassay
Level (ug/ml) Cumulative recovery(%) Level (ug/ml) Cumulative recovery( %)
Time (h)
0~2 2013.70 £+ 1042.27 25.19 = 1.63 2498.40 + 1625.83 29.92 + 3.46
2~ 4 2277.30 *+ 1440.99 45.18 + 2.81 2614.19 + 1866.09 52.26 £ 6.02
4 ~ 6 1118.71 + 437.54 55.65 £ 4.61 1100.28 = 379.72 62.60 £ 7.26
6 ~ 12* 562.84 *+ 298.92 67.27 * 8.51 527.73 £ 258.74 73.63 * 10.46
12 ~ 14 2700.71 £ 637.77 46.88 *+ 5.33 2964.57 + 818.64 51.23 £ 6.39
14 ~ 16 2795.46 + 1244.67 56.93 + 6.88 2957.74 * 1562.16 61.33 + .8.08
16 ~ 24 1134.33 £ 145.98 68.00 +12.14 1054.03 = 150.42 71.69 * 13.07
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Table 10 Urinary excretion of THR-221 after consecutive intravenous drip infusions

Mean£S.D. (n=5)

Level ( ug/ml)
Dose (g X times) 1.0 X 13 2.0 X 13
Method HPLC _Bioassay HPLC i
Administration Time (h) L
o 'j"l) 780.06+230.24 | 791.12+305.72 | 1248.09+302.17 | 1228.21%243,36
st § Cumulative
12 recovery 72.24t 5.48 76.32+ 14.88 64.79% 5.42 64.18% 4.95
Day 1 lfﬁ)l
0 ( :‘;:I” 957.91+479.45 | 1103.76+843.68 | 1979.22+790.91 | 1817. 64 £720.02
M
2nd § Cumulative
12 recovery 71.02+ 3.24 74.57+ 9.63 67.83% 7.68 64.74% 5.65
(%)
0 Le\//cI“ 582.96+ 94.81 549.50+ 28.63 | 1143.07+250.28 | 1135. 26 +256. 55
3rd § Cumulative
12 recovery 69.35+ 3.63 70.75+ 8.35 68.58+ 7.48 66.23+ 5.00
Day 2
Level 1226.85+479.35 | 1321.58+711.71 | 2174.72+922.21 | 2028.20+802.41
0 ( ug/ml)
4th § Cumulative
12 recovery 69.41+ 3.53 73.56+ 9.12 68.15+ 6.77 65.40+ 5.27
(%)
Level 565,22+ 85.97 | 634.08+129.18 [ 1251.95+343.73 | 1150.04 +324.69
0 { ug/ml)
5th § Cumulative
12 recovery 69.80t+ 4.07 75.19% 9.21 68.92+ 6.89 65.57+ 5.64
Day 3
0 (‘l:;;:nl“ 882.56+372.63 | 1239.021674.75 | 1852.241905. 54 1770. S0+ 896. 94
6th § Cumulative
12 recovery 69.19+ 4.50 78.31+ 9.33 68.63+ 6.78 65.30+ 6.26
(%)
0 Level 480.45+ 85.33 571.75+ 94.62 | 1170.39+265.43 [ 1110. 36 +286.07
( ug/ml)
Tth § Cumulative
12 recovery 68.89t 4.79 78.83+ 9.93 68.68+ 6.85 65.32+ 6.42
Day 4 (%)
0 Level 1000.18+317.74 | 1483.25+499.52 | 1991.00+655.16 | 1975.31+715.92
(4 g/ml)
8th § Cumulative
12 recovery 68.30+ 5.11 80.11+ 9.78 68.69+ 7.05 65.62t 6.88
%
Level
0 (geg/ml) 638.73+ 81.08 976.941+432.83 | 1153.11+210.89 | 1129.60+237.95
9th § Cumulative
12 recovery 68.35+ 5.32 82.53+ 8.79 68.65+ 6.78 65.78+ 7.02
Day 5 (%)
Level
0 /ml 715.97+117.70 970.52 +164. 24 1804.72+638.80 | 1914.01+767.84
10th f Cumulative
12 recovery 68.28+ 5.60 83.30+ 8.94 68.11+ 6.69 65.79+ 7.03
Level
0 (ug/ml) 642.35+ 32.56 842.98+ 65.54 1080. 66 + 326. 66 977.75+336.42
11th § Cumulative
12 recovery 68.31+ 5.88 84.07+ 9.09 68.00+ 6.79 65.27+ 6.48
Day 6 (%)
Level
0 (g/ml) 678.56+121.73 846. 08 +215. 56 1720.331+517.38 | 1892. 27 £ 664. 22
12th f Cumulative
12 ret(:overy 68.15+ 6.04 84.00+ 9.69 67.45%+ 6.67 65.36+ 6.39
%)
Level
0 (ug/ml) 572.08% 27.94 673.94 +126. 30 861.651+161.23 820. 391+ 209. 54
13th § Cumulative
12 recovery 68.15+ ©5.88 83.80x 10.37 67.44%+ 6.62 65.23t 6.61
Day 7 153531
12 (g/ml) 57.74% 21.01 71.78+ 30.90 132.96+ 68.90 124.57+ 68.69
§ Cumulative
24 recovery 68.39+ 5.94 84.09t 10.46 67.69+ 6.70 65.47+ 6.68
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Fig. 13 Urinary excretion of THR-221 after consecutive intravenous drip infusions
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Table 11 Fecal recovery of THR-221 after single intravenous injection
Dose : 1.0g
Recovery (%)

Volunteer A B C D
Method HPLC Bioassay HPLC Bioassay HPLC Bioassay HPLC Bioassay
Time (h)

0

f 0.16 0.17 0.26 - - - —
24

0

f 6.92 5.44 0.26 — - — -
48

0

§ 7. 66 6.18 0.26 — — — —
72




244 CHEMOTHERAPY OCT. 1988

Fig. 14 Bioautogram of plasma and urine after single intravenous drip infusion of THR-221 (1g)
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PHASE [ STUDY OF CEFODIZIME(THR-221)

Keizo MATSumMOTO, YosHIo Uzuka, HARUMI SHisHIDO, TsuyosHl NAGATAKE, NAOTO RikitoMi, TosHiaki YOSHIDA,
Kazunor! OisHi, ATsusHI TAKAHASHI, MASAKAZU TAkAsUGI and NATSUKI YAFUSO
Department of Internal Medicine, Institute for Tropical Medicine, Nagasaki University, Nagasaki

MaAsAsHI YAMAMOTO
Department of Internal Medicine, Hozenkai Tagami Hospital, Nagasaki

Cefodizime (THR-221), a new i.v. cephem antibiotic, was administered to healthy male volunteers to study its safety
and pharmacokinetics, by intravenous bolus injection (0.5, 1.0 and 2.0 g), 1-h intravenous drip infusion(0.5, 1.0 and
2.0 g) and multiple intravenous drip infusion(2 g X 2,1 g X 13 and 2 g X 13 at 12 h intervals).

1. No abnormalities were observed in signs or symptoms, physical examination, haematology, blood chemistry and
urinalysis.

2. Single administrations of THR-221 achieved high plasma levels corresponding to the increase in the administered
dose. The plasma half-life of THR-221 was about 2.5 h, which was comparatively long.

3. THR-221 was not inactivated in the body and about 70~80 % of the dose was excreted into urine within 24 h af-
ter administration regardless of dose levels or administration route.

4. In multiple dosing of THR-221, there was no variation in the plasma and urinary excretion levels, nor any tenden-
cy to accumulation.

5. Fecal recovery rates after single intravenous bolus injection(1 g) were 0~7.7 %.



