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Table 1. Summary of healthy volunteers

Age Height Body weight

Case Sex ot (cm) (kg)
A M 21 180.8 75.4
B M 21 175.0 64.0
C M 21 172.0 71.0
D M 21 177.0 80.0
E M 21 160.0 58.9
Mean 21.0 173.0 69.9

+SD +0.0 +7.9 +8.5

Table 2. Serum levels of cefozopran and ceftazidime in healthy volunteers, cross-over (n=5) 1 g d.i.v. (¢g/ml)

Drip infusion
Drug Case 45 min 1h 2h 4h 6h 8h 12h 24h
15 min 30 min
A 43.3 47.5 38.8 31.6 16.9 7.5 3.0 1.4 0.3 0.0
B 43.8 58.0 46.4 38.7 18.9 9.0 4.1 1.8 0.4 0.0
C 45.1 64.6 47.2 39.1 17.3 8.0 3.3 1.5 0.3 0.0
Cefozopran D 31.1 54.9 45.0 32.1 15.6 7.1 3.1 1.3 0.3 0.0
E 35.3 83.6 52.8 41.7 17.5 9.0 3.5 1.5 0.3 0.0
Mean 39.7 61.7 46.0 36.6 17.2 8.1 3.4 1.5 0.3
+SD +6.2 +13.7 +5.0 +4.5 +1.2 +0.9 +0.4 +0.2 +0.0
A 29.1 48.7 41.4 33.3 17.3 6.7 2.7 1.2 0.4 0.0
B 31.8 64.8 45.7 35.0 21.0 7.4 3.1 0.4 0.4 0.0
C 23.3 58.8 47.1 41.1 19.0 6.9 2.7 1.3 0.4 0.0
Ceftazidime D 20.1 64.8 38.4 31.9 17.4 7.0 2.7 1.3 0.3 0.0
E 34.6 73.6 44.1 44.5 21.4 7.2 3.4 1.5 0.4 0.0
Mean 27.8 62.1 43.3 37.2 19.2 7.0 2.9 1.3 0.4
+SD +6.0 +9.2 +3.5 +5.4 +1.9 +0.3 +0.3 +0.1 +0.0
100](&) 'EHVC’% &iﬁo‘/’:o
] —%, CAZ XA THRIC 62.1£9.2 ug/ml %7
o L, L3 CZOP @RIl - ME P EEHR 2Rl
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~ 10l (Table 3), MyEHA4EH I CZOP 58 1.776+0.150 B
E ] M, CAZ#51.796+0.263 BRI TH - 7z,
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T ¥ CORPHMELEH L, (Tabled, Fig.2). X
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Fig.1. Serum levels of cefozopran and ceftazidime
in healthy volunteers, cross-over (n=5) 1g d.
iv.
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Table 3. Pharmacokinetic parameters and uninary recovery of cefozopran and
ceftazidime in healthy volunteers, cross-over (n=5) 1g d.i.v.

Case T..8 AUCyus Cmax Urinary recovery rate
(hr) (ug+hr/ml) (ug/ml) (24hr, %)
A 1.484 105.10 47.50 79.20
B 1.771 124.40 58.00 86.15
C 1.704 119.10 64.60 82.75
Cefozopran D 1.830 102.90 54.90 86.52
E 1.862 127.10 83.60 87.15
Mean 1.776 115.7 61.7 84.4
+SD +0.150 +11.1 +13.7 +3.4
A 1.777 102.20 48.70 64.54
B 1.565 117.40 64.80 54.92
C 2.244 112.80 58.80 55.11
Ceftazidime D 1.723 102.60 64.80 63.72
E 1.669 126.90 73.60 50.26
Mean 1.796 112.4 62.1 57.7
+SD +0.263 +10.4 +9.2 +6.2

Table 4. Urinary excretion of cefozopran with and ceftazidime in healthy volunteens, cross-over (n=5) 1 g d.i.v.

0~2h ~4h i~6h 6~8h 8~12h 12~24h 0~24h
Drug | Case | | Urine 3.Recovery Urine E.Recovery Level Urine E.Recovery el Urine f.Recovery Level Urine :.Reco\'ery Level  Urine :.Recovery Urine :.’Recovery
( /ml):volume; rate ( /ml):volume; rate ' /m“:volume: rate ' /m”:\'olume; rate ( /m]):volumef rate l ,m”Evolumef rate | volume: rate
ET0 ) oop) |ME™ m oo |ME™ D o [ o | o (O™ ) ) | D o)

A [ 6L1G 700% 4638 [ 15770 14.0 11794 | T37.00 120.0 ¢ 8.84 | 2230 176.0 0 336 | 8.8 ¢ 30: L49| 1057 748.0% 0.79 | 1613.05 719.21
B[ 2386.2: 190.0 ¢ 49.14 | 1139.1: 156.0 ¢ 1777 | 7320 108.0 ¢ 7.96 | 480.8% 75.0 % 361 | 1555 ¢ 433.0% 673 | 9.7 ¢ 968.0% 0.94 | 1930.0¢ 8.15
C o[ 676460 78.0 % 5276 [ 167200 102.0 ¢ 19.09 | 65131 8.0 ¢ 541 | 36920 97.0 ¢ 358 | 72.0 % 122.0% 0.88 | 150+ 684.0% 1.03 | 1166.0¢ 8.7
D
E

SIT.8 % 1000 50.98 [ 1625.7 ¢ 122.0 1 19.83 | 599.0% 3.0 ¢ 85T | 26T 100 0 368 | 86 2500 241 | W31 71800 L0 | 15000 8.3
6061 170§ 55 | 150191 122.0 ¢ 1832 | 360 9.0 0 738 | 25467 M40 367 | 8830 10200 0.9 | 16.9% 500 0.9¢ | 130} 8715

Mean [ 5145.0 ¢ 1114 5104 | 154257 1232 1859 | 709.6% 109.2 ¢ T.67 | 30470 1304 D 362 | 8720 %6720 248 | 133 74D 095 | 147781 &%
5D (2168315 £47.6 ¢ +3.48 |£265.0 1 £20.1 2086 | £86.8:1 237 1136 (211821 40T 1 20.05 | £42.6 12150.0 12246 | =30 izI501 2000 23872335

A (494350 80.0 ¢ 3955 | 112397 120.0 ¢ 13.49 | 409.9% 168.0 © 6.80 | 159.9% 160.0 © 2.6 | 5341 30.0° 160 | 5.8 9801 054 | 1760} 64.54
B[ 377257 84.0 ¢ 3169 | 99097 128.0 ; 12.68 | 49860 124.0 3 6.18 | 184.90 136.0 1 251 | 4057 38.0% 145 | 6.1 : 63600 040 | 1486.0 549
C | 316127 106.0 % 33.50 | 130740 110.0 1438 | 30017 840 % 270 | 15350 170.0 ¢ 261 | 49.0 ¢ 303.0% 148 | 5.8 7M6.0% 0.43 | 1519.0% 5511
Ceftazidimel D [ 6165.2% 59.0 : 36.37 [ 2318.8: 64.0 % 1484 | 8L1: 86.0 0 758 | 197.8: 40P 285 | 8091 2400 L8| 770 300 027 | 9%5.0% 8.7
E [ 340850 87.0 ¢ 29.65 | 1598.8% 63.0 % 10.07 | 529.0% 9.0 ¢ 518 | 269 120 % 33| I G 2900 156 | 63 103.0% 0.65|167.0% 306

Mean | 23025 832 | 3015 | UGBOT 97.0 0 13.09 | 56.9% 1.0 5.69 | 1906% 164§ 273 | %64 0 290.8% 13| 631 MLEL 046 | M72E 50T
8D |+151.0 +16.8 ¢ £3.90 [£507.4 130 2188 [£2045 230 L 218) | 2D =100 1006 [ £15.0 0 20900200 | £0.8 064902014 23060 £6.18

Cefozopran

Table5. Serum levels of cefozopran with and without probenecid in healthy volunteers, cross-over (n=5) 1g d.i.v. (zg/ml)

Drip infusion
Drug Case 45 min 1h 2h 4h 6h 8h 12h 24h
15min | 30 min
A 43.3 47.5 38.8 31.6 16.9 7.5 3.0 1.4 0.3 0.0
B 43.8 58.0 46.4 38.7 18.9 9.0 4.1 1.8 0.4 0.0
C 45.1 64.6 47.2 39.1 17.3 8.0 3.3 1.5 0.3 0.0
Cefozopran D 31.1 54.9 45.0 32.1 15.6 7.1 3.1 1.3 0.3 0.0
E 35.3 83.6 52.8 41.7 17.5 9.0 3.5 1.5 0.3 0.0
Mean 39.7 61.7 46.0 36.6 17.2 8.1 3.4 1.5 0.3
+SD | *6.2 | *13.7 +5.0 +4.5 +1.2 | +0.9 +0.4 +0.2 +0.0
A 32.0 71.1 47.6 35.8 20.7 9.0 4.1 2.0 0.5 0.0
B 29.5 71.4 56.4 42.0 22.2 9.3 4.6 2.2 0.6 0.0
. C 36.6 69.5 53.5 40.6 22.3 9.3 4.6 2.0 0.6 0.0
Cefozopran with D 27.0 71.6 44.1 33.4 19.4 8.4 3.8 1.7 0.4 0.0
probenecid E 38.7 80.1 56.1 43.7 22.8 9.1 4.0 1.7 0.4 0.0
Mean 32.8 72.7 51.5 39.1 1.5 9.0 4.2 1.9 0.5
+SD | *4.9 +4.2 +5.5 +4.3 +1.4 | +0.4 +0.4 +0.2 +0.1
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Table 6. Pharmacokinetic parameters and urinary recovery of cefozopran with and
without probenecid in healthy volunteers, cross-over (n=5) 1 g d.i.v.
Case T..8 AUCq-2 Cmax Urinary recovery rate
(hr) (ug-hr/ml) (zg/ml) (24hr, %)
A 1.484 105.10 47.50 79.20
B 1.771 124.40 58.00 86.15
C 1.704 119.10 64.60 82.75
Cefozopran D 1.830 102.90 54.90 86.52
alone E 1.862 127.10 83.60 87.15
Mean 1.730 112.03 61.7 84.35
+SD +0.150 +11.1 +13.7 +3.35
A 1.860 127.30 71.10 78.96
B 2.189 138.10 71.40 76.01
. C 1.907 137.30 69.50 66.23
Cefozopran with D 1.824 118.40 71.60 73.94
probenecid E 1.710 139.70 80.10 81.56
Mean 1.898 132.2 75.27 75.34
+SD +0.178 +9.1 +7.24 +5.86
div
100007 r100 100 3¢—
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1- RS SR o L Fig.3. Serum levels of cefozopran with and without
) probenecid in healthy volunteers, cross-over
Time (n=5) 1g d.i.v.

Fig.2. Urinary excretion of cefozopran and ceft-
azidime in healthy volunteers, cross-over

(n=5) 1g d.i.v.
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Table 7. Urinary excretion of cefozopran with and without probenecid in healthy volunteens, cross-over (n=5) 1g d.i.v.

~2h I~4h {~6h 6~8h $~12h 12~24h i~24h
Drug | Case| Ly Urine E.Recovery Urine iRecovery Level Urine Recovery] |  Urine Recovery | ¢ Urine Recovery Level ¢ Urine E.Recu\'er)’ Urine ERech\'ery
W /ml):volume: rate | /m]):volume: rate ( /ml);volumef rate ( /ml)fvolumei ate | /mnivolumef rate | /mni\‘olume: rate | volume: rate
T e R A R T e I U e I N A Y N AT I T
ACLBGLLE TLO G 4658 | 157375 140§ 1794 | 737.00 1200 1 8.8 | 20230 1%.0 0 356 | 368 0P 149 | 1050 748.0% 0.9 | 1613.0; 79.21
B[ 258621 190.0 ¢ 49.1¢ | 1139.1% 156.0 % 1777 | 73720 108.0 ¢ 796 | 48087 75.0 ¢ .60 [ 1555 % 43300 6.3 [ 9.7 % 968.0% 0.94 | 1990.0: 86.15
C o[ 676467 78.0 0 5276 | 1872.0% 102.0  19.09 | 65131 83.0 % 5.41 | 36920 9.0 % 358 | 7.0 % 12.0% 0.88 | 15.0 0 68407 1.03 | 11660} 8.75
Cefozopran | ) | 5047.8 ¢ 1010 ¢ 50.98 | 162571 122.0 ¢ 19.83 | 599.1% 143.0 % 8.57 | 26.7% 170.0 ¢ 368 | 816+ 25.0¢ 241 | 145 71807 L04 [ 1549.00 8.5
alone | B | 47646 1070 ¢ 5575 | 150190 1220 1183 | 82360 9.0 758 | 25467 4.0 % 367 | 831 10200 0.9 | 16.9F 3400 0.94 | 1307 8715
Mean| 5145.0 ¢ 1114 § SL04 | 154257 128.0 1 1859 | 709.6% 109.0 0 77 | 4TI IR G 362 | 8121 6721 248 | 1330 T4l 095 | M8 8%
+SD| 168315 £47.6 ¢ £3.48 |+265.0 1 £20.1 P £0.85 | £86.85 £23.7 £136 |£118.2 1 1447 £0.05 | 2426 P £150.2 0 2246 | £3.1 i£150.1520.00 [£330.7 0235
A L3633 140.0 ¢ 42.89 [ 116250 173.0 1 2000 | 28741 2810 % 8.08 | 18751 20.0 0 394 | L7 %0.0% 2.8 | 9.7 i 1%.0: 116 | 287.0% 78.%
UN.TI8T.0 4534 | 1037.9 166.0 1 17.25 | 505.90 1180 ¢ 5.97 | 22220 1720 % 382 | 66.9 ¢ 392.0% 2.62 | 105 978.0¢ 1.03 | 203.0¢ 76.01
Cefozopran | € | 22984 1720 % 3045 | 93420 16,0 ¢ 16.44 | 13731 265.0 1 364 | 1663 22001 357 | 740 % 2805 243 | 10 ¢ 6500 071 1070} 6.3
with | D 268330 1570 0 4LS0 | 84457 1820 11537 | I3 297.0 0 984 | 1520 %600 0 332 | 6680 40807 281 | 158 5700 091 | 188L0; 3.9
probenecid | E [ BL8 1 100 1 813 | B9 L 135.0 11909 | 60B7TE 1001 790 | ML IR0 T 319 | S8 M0 235 | 1221 GL0G 08 | 1520} 8%
Mean| 2661.3 ¢ 156.0 § 43.46 | 10816 166.4 : 17.69 | 3741} 218.0 % 7.09 | 189.60 19.0 0 361 | 678 % L6 238 | 118 80681 0.9 | 192803 By
£SD| £640.9} £25.0 1 £3.38 | £227.5 4185 {197 (218567 £86.8 { £2.37 | £330 1488 P 029 | £6.2 % £30.97 1024 | £2.4 (226697 +018 |2306.6: £5.86
CZOP 1[80.5~1 g# 1 H 2[E, £EAEK 100
ml £ 72 I3 EMER 500 ml WEREL T, 30~60 5 THA
c TERRE L 1zo (EFREARTIE 4 ~15 HFE (F#910.5 AE)
efozopran Cefozopran
alone with probenecid Thb, BRMROHER, BRERKS L VBERRE
EE o FEOREES b LI Lc EREHEE L1z,
2. PAE
10000 10 AR L Table 8 IR L7z £ B D, MBEHIEARE
2 8BITEIB, BMSBITHoTz, B, BER
O 1PIESTHBERLE 2R FH 2 RS L1203, 20
BORBEFR TV A N AR L s iz oo 4
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L FERFRIPE T, MRD 22BN ZFNETNES, B
_ HTHY, EEHEREZROAEEEFID 266 Z0Z
% N NER, BMTH-o 1z, REE - HBRBPETIIBERE
3 ; - O~ CZOP+Probenecid €  RO1BIVHEL, BMERBRIED 1HIER), %
g oo / o & OMORBBRESENTHY, RIIBED 1HIRE
<2 B 50 >
g é g MTH-72,
£ .8 R IRNR 5B L 2 72 Escherichia coli 3 ¥k,
Klebsiella pneumoniae 1%k, Klebsiella oxytoca 1#%,
= Proteus mirabilis 1 ¥%, Pseudomonas aeruginosa 3
o4 T ¥, Haemophilus parainfluenzae 1 #%, Citrobacter
- freundii 1 BRIZE TRE S 008, REMREEBRLED
1B TRZRE & LT Candida albicans BRRHE & 1
B 2o
BIfERIZE - thERICEED Sk o Tz, BRRE
H e . . L - -
02 468 12 2 0 DEEEEHI 4 BlCED Sh, ZONRIE y-GTP(63
Time ® —116) & LAP (249 — 302) ® EH 51 i, MK b

Fig. 4. Urinary excretion of cefozopran with and
without probenecid in healthy voluntreers,
cross-over (n=5) 1g d.i.v.

A 2H0(4.2-5.1, 3.9—4.9), FEEKELH ]
Bl (0.4%—1.6%) THoiens, £BlZOEREEL
2o ERERRMRERMEIL Table 9 1R L 72,
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Table 8. Clinical results of cefozopran treatment
Treatment Response
Case| Age Clinical . .
No.| ) Sex diagnosis | Daily dose | Duration ’gztsil Isolated organisms Bacterio- | cyi Side effect Remarks
(g Xtimes) | (days) ® logical
NF )
1 |65| M| Pneumonia 1x2 135 |27 ! Unknown | Excellent (4 2_,}§ I_, 4.3) E::lhliit:;‘
NF . . .
NF y-GTP 1 i
2 |52 | M| Pneumonia 0.5x2 15 15 | Unknown | Good (63 EA%,GT_'SQ) E::lt;iettue:
NF (249 302 - 244)
. H. parainfluenzae
Chronic | . K1
3|64 | M bronchitis 0.5%2 6.5 6.5 N.F Eradicated | Excellent (3.9-4.9-4.9)
Chronic P. aeruginosa
4|58 M s 1x2 10 20 | Unknown | Good - Pneumoconiosis
bronchitis ND
(=)
5 34| F | Meningitis 1X2 4 8 1 Unknown | Unknown -
(=)
E. coli 3.0x10° : .
L. _ . Basophil 1 Diabetes
6 | 66 | F |Pyelonephritis| 0.5%2 14 14 GRC a Eradicated | Good (0.4%— 1.6%— 0.9%) mellitus
E. coli 6x10°
K. oxytoca 3x107 .
P, mirabilis  2.6X10° | . ~ Amyotrophic
7167 F UTI 0.5x2 8 8 . s | Eradicated | Excellent lateral
P. aeruginosa  1X10 sclerosis
1
(=)
K. pneumoniae 6x10°
Complicated C. freundii 4x10° ADEM
8 | 57| F 8’1‘1 0.5%2 10 10 P. aeruginosa  5X10° | Replaced Good Neurogenic bladder
! Chronic hepatitis
C. albicans 4x10°
E. coli 5.0x10°
9 |42 | M| Prostatitis 1x2 13.5 |27 | Eradicated | Good -
(=)
ND: not done NF : normal flora

GPC : gram positive cocci
UTI: urinary tract infection
ADEM : acute disseminated encephalomyelitis

1I1. # =

SE, LIS SN EHAY 7 = L% CZOP O
EYEies > IR D W TRET L 72,

1. EmEhke

BEBABEFEESE S %W CZOP, CAZZFhZFh
1000mg % 1 B AFEHFE LB Mm&E P
CZOP 5 1.776+0.150 B§fEl, CAZ 53 1.796+0.263 BF
BT, MEkt 7 2 AR TRHEBHRWATH > 72,

F7z, %5 24 BfE% £ TD CZOP DR HEEK X
84.36+3.35 % TH D T RPMBERIIBTHS LE 2
5 b,

S5, COPOEBHMEEF2MsEMT
probenecid D& ##at L1z, Z DFER, probenecid
EHA L BEomMEPLEHIIE L, Epizih

BEMBKTER (AUC) DXL, 24 BRRDHENE
DY HBFE® &4, probenecid DFEE XA %K,
CZOP 0B HEttic 817 2 RAE S WOBE X EH»TH
BRI NI,

2. KR

CZOP * NRISABRIE 9 Plic 5 LTz, DD B
TANVABEBEDLNHETREE L Uiz 1 HIRERL, 8
BleBIsERE - 3EHTH D, AFOT < hiiE
BT bDEEBbh b, MEENZIRIZDOWT
b, BRERNCKRE SN P aeruginosa 3HkEET 11
BRETHHE L2 LizEEIET 3,

H - fhEER e LTORHER I 1Bl B snigd
o7, BERERE IR 4FITRD SN, MEKD
RO 288 & CEHEERES O 1 612 ov TEH
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Table9. Laboraotory data of cefozopran treatment
Case RBC Hb Ht WBC Plts. GOT | GPT ALP LDH |y-GTP| LAP BUN S-Cr
No. (x10/mm?)| (g/dl) (%) | (/mm?) |(x10/mm?)| (U) (U) [(K.AU)| (H) [(mU/mD|{(mU/ml)| (mg/dl)|(mg/dl)

1 B 470 15.8 46.1 17600 25.5 29 19 3.0 288 190 39 2.7
A 416 13.4 40.3 6300 39.6 16 21 20 0.9

9 B 335 10.3 31.5 9900 37.2 11 12 5.1 153 63 249 12 0.7
A 342 10.7 32.7 6600 36.9 19 4.9 209 116 302 13 0.6

3 B 501 14.6 43.8 16600 29.3 8 2 3.5 305 13 170 14 0.8
A 487 14.1 42.3 8000 42.9 9 6 2.9 198 10 130 12 0.7

4 B 522 15.4 46.3 7400 33.7 11 6 3.2 251 10 158 11 0.9
A 506 15.1 45.1 6700 29.8 21 16 3.2 249 12 150 16 0.9

5 B 415 12.8 38.7 10800 23.7 8 9 1.6 189 7 79 10 0.7
A 400 12.2 37.8 8500 24.4 7 9 1.5 168 8 75 7 0.6

6 B 354 11.1 33.9 9300 19.9 47 14 1.4 408 3 138 21 1.0
A 354 11.0 33.6 6400 40.6 14 16 1.6 199 4 162 23 1.0

7 B 403 12.1 39.5 5600 24.7 39 26 2.3 221 12 204 18 0.7
A 386 11.5 37.2 4400 34.8 40 32 1.9 205 13 190 18 0.5

8 B 437 13.8 41.8 7700 14.1 24 47 3.3 201 82 250 16 0.5
A 474 14.9 45.0 8100 14.4 42 67 1.7 304 85 287 20 0.6

9 B 465 13.0 37.6 7700 23.8 14 13 1.6 164 17 164 11 1.1
A 500 14.0 42.5 6800 35.3 24 32 1.7 180 20 184 12 0.9
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Cefozopran (CZOP), a new semisynthetic cephalosporin was studied, yielding the following results.

1) Pharmacokinetics

Pharmacokinetics of CZOP and ceftazidime (CAZ) were compared by i. v. d. injection in male
healthy volunteers. The serum concetrations of CZOP and CAZ were 61.7+13.7 ug/ml and 62.1£9.2
rg/ml at end of infusion respectively, and the halflives g-phase were 1.776 £0.150 hr for CZOP and 1.
796+0.263 hr for CAZ.

When probenecid was administered before CZOP dosing, serum levels and urinary excretions were
slightly affected.

These results suggested that main excretion route of CZOP was glomerular filtration.

2) Clinical

In four cases of respiratory tract infection, one case of meningitis, three cases of urinary tract
infection and one case of prostatitis, one or two gram of CZOP daily were given for 4 to 15 days.

The therapeutic results were excellent in three and good in five cases. All of isolated bacteria, three
Escherichia coli, one Klebsiella pneumoniae, one Klebsiella oxytoca, one Proteus wmirabilis, three
Pseudomonas aeruginosa, one Haemophilus parainfluenzae, one Citrobacter freundii were eradicated.

No adverse reactions were observed. In one case elevation of y~GTP and LAP, two cases elevation
of serum-potassium and one case elevation of basophil were observed.



