VOL. 32 S-7

CHEMOTHERAPY 259

Ceftriaxone (Ro 13-9904) (Z4*A F % Fakngiir7e
% o6 A - A M- WeMERER - A M A% F

HE i a - G iR

A -

s F fl%* SEE O OE

S BT N

- H

4»1 =y 1/1/ |Jj

-3

#r L vrcephem #40E #l Oceftriaxone (CTRX, Ro 13-9904) (25T, ZF0iH /),
e S BRI A A Bra L, LU A A 197

1. ;@A

fii 14 o #E D [ coli, K. pneumoniae, E. cloacae,
I1a]%, CTM, CPZ L O AL T 727,

LMOX * (3!
A S B Sl ST
KL Th -7z,
2. TRUR - HEt
BELER AL AT, 000mg % 1 [IEHES 5 &,
pg/ml DAL EE AT S 1, LUk b

{EU % 5 70 TF4163 . 3ug/ml,
L L T 24 *‘FEH’%E

I

ISR PNEE

=
=]

WL, BE

C. freundii |2 X4 5 A F o by 1) (3 CZX,

S. marcescens, P. mirabilis, Indole P51 Proteus
UV SN Y SIPAE 1IN s K N DA

P. acruginosa (2t Tz CFS £ ) A4

105 1% T1273.8

137.7Tug/ml & 70 - 72 aid =gy

3 a phase T -#)0.27305 6], B phase TI36. 8005 TH - 7:0‘

AR S % 2 BER

Pt 2 47z,
Probenecid fif iz £ 2 A& OWYL - HEdt~ 5
3. BEERBHE
R 2 i 3 491, DR B I 6 st 9 il
FAAN

BIEH L TECIZEARA LD

Ceftriaxone (CTRX, Ro 13-9904) (3 2 4 7, v =k
TH L B X 407219 M cephem RALEATH 5.

KA DIH 7= 7 b 7 203 & T, Gtk 7 7 LEETER
lﬁl:‘}ﬁik'?/‘ﬂﬁ NA& T bt T v b, F 7z R

SR D S s AL, LA b 2o
T#m"%‘l"]?‘) fevr Z & ST 5.

Glal, A HILIERFNOHE . WL - e e 2R
Wofal % 479 & & Lo, PR RGE R G 12 3 5 R
fili # itz t- DT, FOMEi LT IZ@ET 5,

., ® A

~

L. REFHE

T3 104 g/ ml D IR i 1 A «mn, 2485 ] ¥

FoREH LAl S AL

IARFAMHIL, A6 B,

T P63 . 4%H bRz

L1,

N 3D H D

[FReH BN - 72,

BaK e E. coli, K. pneumoniae, P. acruginosa &
508k, E. cloacae, C. freundii, P. mirabilis. Indole p 1t
Proteus & & 25 ¥ 1 £ S, marcescens 20 #1245 5
CTRX OFUH ) & H AL ey ez L) g
L7z, ¥7%bb, CTRX 100gg/ml %2 450.05ug/ml £ T
D2 AT TER L 72 pH 7.2 @ heart  infusion
agar (2, bouillon —f{IEFE L 72 8 £ U2 D004 4
Wi 1 ey l’J?"l mm) A HeRE L, 37°C, 248%[H]
AR, HHY Tl REME I N BEA L - Trs
FHHEREE (MIC) t L7

[a] B (=[5 U cephem & T 4 & T & 5 cefotiam

(CTM), cefoperazone (CPZ), ceftizoxime (CZX),
latamoxef (LMOX), cefsulodin (CFS) @ MIC 4 ]
E L, RFDZ I E LR L 72,




260 CHEMOTHERAPY OCT. 1984
Fig. 1 Susceptibility of E. coli to CTRX Fig. 3 Susceptibility of E. cloacae to CTRX
(50 strains) (25 strains)
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Fig. 2 Susceptibility of K. pneumoniae to CTRX Fig. 4 Susceptibility of C. freundii to CTRX
(50 strains ) (25 strains)
50- [ 259
/
£ 401 K 2 204 -~
3 / : -
=] / 7
7 304 J/ < 7]
f // Inoculum size 5
Zz 207 ’/ _____ CTRX 1% z 107 Inoculum size
/ CTRX 100x . /! ————-CTRX Ix
104 / 2 CTRX 100x
/
e
MIC =0.05 0.2 078 313 125 50 MIC =0.05 0.2 0.78 313 125 50
(ug/ml) 0.1 0.39 1.56 6.25 25 =100 (pg/ml) 0.1 0. 39 1.56 6.25 25 =100
CTRX Ix| 4 20 11 14 I CTRX  Ix 75 3 1 I | 6
CTRX 100<| 11 31 3 3 | | CTRX 100 x 6 7 5 [ 2 4
2. B fmmmms?uFm6mtxu,wmmw.WMﬁ

AR D0 T CTRX @ MIC 12 Mt 3§ #e b (i o
SO T L 2R L T s B ) Th S
E. coli £ 510 K. pneumoniae Tl Fig. 1 £ L 1) Fig.
S Lz, GERE T MIC 945 45130.05~0.78
ug ml bk U().().)~Z:mg/ ml = - 7:5, 10045 68U
L0 MIC 75 fiid 1 PR RIS 2o - 72,
E. cloacae 35 £ 10° C. freundii Tl Fig. 3 4 L U Fig.

4 2k (, MIC 7 iid = 4 120.05~=2100ug/ml T
Sty ZTHLI00EABIZ L) MIC A5 1 PRI <
ot

S. marcescens O MIC 7 ftil2 Fig. 5 D+ 0 T, ik
et T0.2~ 2100ug/ml THh - 7207, 10044HRIZ L -
T 2 FX RIS MIC DL F A & 6 47z,

F’\'ifﬂ')ﬂ'ﬁ Y 412 MIC (20.05~12.5ug/ml (257 fi L, #%
Fiffimiz £ % %/”FP I AYBLNI T,

Indole st Proteus o> MIC %74l Fig. 71207 &
BY, ff’i*ff’**ﬁ’(‘li() 05~ 2 l()(),u}!,/ml T - 12705 100
BT LD 4~ 7FPEALC 2 ), 0.05~0.78ug/ml &
ot

P. aeruginosa Ti3 Fig. 8§ D+ 1), MIC133.13~2
IOO#g/ml T, TBURHERE, 100K ARG RRE & L1213

TR A7

ﬂf) cephem FHUE A & DELH D mttﬂtit: 2T
1004 A7 U RERE DA A LU FIZ kX B,

E. coli 50 ¥kiZ 04 5 CTRXDHLTH 7) i3 Fig. 9n ¢
¢, 0.05~0.78ug/ml =504 L, % peak 120.1ug/ml



VOL. 32 S-7

CHEMOTHERAPY 261

Fig. 5 Susceptibility of S. marcescens to CTRX Fig. 7 Susceptibility of Indole positive Proteus sp.
(20 strains) to CTRX
(25 strains)
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Fig. 6 Susceptibility of P. mirabilis to CTRX Fig. 8 Susceptibility of P.aeruginosa to CTRX
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Fig. 9 Susceptibility of E. coli to CTRX
(50 strains )
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Fig. 10 Correlogram between CTRX and CPZ or LMOX
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Fig. 11 Susceptibility of K. pneumoniae to CTRX
(50 strains)
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Fig. 12 Correlogram between CTRX and CPZ or LMOX
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Fig. 15 Susceptibility of C. freundii to CTRX
(25 strains)
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Fig. 16 Correlogram between CTRX and CPZ or LMOX
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Fig.

17 Susceptibility of S.marcescens to CTRX

(20 strains)
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Fig. 18 Correlogram between CTRX and CPZ or LMOX
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Fig. 19 Susceptibility of P. mirabilis to CTRX
(25 strains )
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Fig. 20 Correlogram between CTRX and CPZ or LMOX
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Fig. 21 Susceptibility of Indole positive Proteus sp.to CTRX
(25 strains)
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Fig. 22 Correlogram between CTRX and CPZ or LMOX
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Fig. 23 Susceptibility of P. aeruginosa to CTRX
(50 strains
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Fig. 24 Correlogram between CTRX and CPZ or LMOX
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Table 1 Antimicrobial activity of CTRX Table 2 Profile of healthy volunteers (CTRX)
(No. ot sains) | Antioioties | gy | (gt Case | sex | G55 | Gy | Gk | come) | i
CTRX 0.08 0.18 T.A M 23 163 58 1.62 147.9
. CTM 0.17 0.39 M.IL M 21 168 60 1.67 102.4
E. coli CPZ 0.34 8.10 N.I M 20 173 66 1.79 | 1139
(50) LMOX 013 024 TH | M 19 | 170 | 63 | 173 | 1521
CczZX 0.06 0.15 S.I. M 19 165 59 1.64 | 105.3
CTRX 0.07 0.20 Mean 204 | 1678 | 61.2 1.69 | 1243
_ oT™ 017 078 +SD £17 | 40 | £33 |£0.07 | :239
K. pneumoniae cPz 0.38 6.25
50 LMOX 0.12 0.29
CczX 0.09 0.29 Feghag M fifs (AUC) (2 CTRX 7665.5+153. 0hr -
ug/ml, CPM T748.8+110.7hr-ug/ml X i &Mz 45 &
CTRX 112 64.8 AAX 7o 120 I E clearance (Clp) i3 CTRX 726.0+
E. cloacae CT™ 2.82 85.8 5.3ml/min, CPM T22.6+3.2ml/min * K&t 7% 5
(25) cbz 539 80.0 7275, ¥ clearance (Clr) [$/i# T16.6+4.2ml/min,
LMOX 0.31 64.8 - ,
CZX 0.33 64.8 % :1 77.3+11.6ml/min X, CTRX #* CPM D492 .3{& K
ThHh-712,
CTRX 0.19 64.8 2) CTRX * probenecid 7 {if/i]
C freundii g? 822 ;38 o B L A 5 01 CTRX1,000mgi 307
(25) LMOX 0:17 28j0 Hij iz probenecid 1 g # #& 1 ¥% 45 L 728 5D CTRX D
CZX 0.18 1.0 1 Hh i 1 D R ()4 2 A, CTRX 1,000mg Hifdids -5 o
ALk e L 72nkattis Table 6 70 o5 1802 Fig, 27 (205
CTRX 0.39 6.25 Y 150 Th A, Probenecid fif o) i rp i 140 (5 %
S marcescens CT™M 612 o1.4 1RE) & T 0t CTRX R EE I L i1 & ) 1+
20) Cpz 8.65 63.0 AT, 2 ‘H"JL‘J ﬁzc;jfgc:;,fwc;,..]ne]_ TR
LMOX 3.13 17.6 i RIS A E AL LT, By T h 3L 2k
czx 0-%8 125wtk 'r}JP«"" 4 Table 7, Fig. 28 (= 5iF 2 1)
CTRX £0.05 0.09 RER I 350 T CTRX ik 519 > 5 4+ probenecid
P mirabilis CT™ 0.12 0.28 (iFHI0E & O L 2 s L 728, DR G iz o) 4 B
(25) Cpz 0.66 1.50 DENGEYIEP IR E A% b‘m?—r:; o4 WRRILLR
LMOX 0.07 0.19 KDV H T H o 72, U LR 24050 2 T bkl
Czx 0.06 0.14 WML % Heed 2 &, CTRX sk d% 505 763.9 +9.4%,
CTRX <£0.05 0.33 probenecid fif HII T59.0+7.0% Tulj #i81= {5 & A3
CTM 2.08 64.0 Gl S AL 1z, ) )0y 4 parameter O LLECRRT
Indole (+) P'O"’S’;f CPZ 1.50 10.3 it Table 8 ) ¥ 351 Th 2 7, probenecid it Hl§9
(25) LMOX 0.13 10.3 TY% () H714+1.01hr&, CTRX k5N Z4 L)
CZX 0.14 8.70 biaizlk <, AUC L #4744.8+137 . 3hr-ug/ml *
CTRX 10.0 60.0 HEEDVDLTNICRTH 720, ZNHIZHAEAERY
‘ CFS 200 25.0 o 12, FOMD & parameter (20w T L j g1
P. aeruginosa CPZ 7.56 60.0 L7 Tdh -7z,
(50 LMOX 14.0 71.0
CzZX 16.0 75.0
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Table 3 Serum levels of CTRX in healthy volunteers, cross over (N=5)
1,000 mg, IV inj.
Serum levels (ug/ml)
Drug Case
1/12 1/4 1/2 1 2 4 6 12 24hrs
T.A. 182.4 126.5 91.6 75.6 57.0 42.6 322 19.3 9.6
M.L 165.0 120.5 80.4 65.6 46.2 345 26.4 15.4 7.3
CTRX N.I 132.0 106.0 84.8 73.2 52.5 39.0 32.0 15.3 4.7
T.H. 133.8 118.0 87.6 64.8 47.4 27.3 24.4 12.8 5.8
S.I. 203.4 135.0 103.2 90.0 75.0 54.9 39.8 24.0 11.2
Mean 163.3 121.2 89.5 73.8 55.6 39.7 31.0 17.4 7.7
+SD +30.9 +10.7 +8.7 +10.2 +11.7 +10.3 +6.0 +4 .4 +2.7
T.A. 270.0 224.0 171.0 138.0 107.2 73.6 459 17.2 3.1
M.L 348.4 276.4 198.3 156.3 104.0 64.0 40.6 9.1 1.5
CPM N.I 280.0 196.0 144.0 99.6 78.0 48.4 37.0 16.8 35
T.H. 228.0 180.8 132.3 96.0 71.6 46.0 29.6 11.3 2.0
S.L. 348.8 232.0 156.6 108.0 82.0 47.4 34.1 13.0 2.3
Mean 295.0 221.8 160.4 119.6 88.6 55.9 37.4 135 2.5
+SD +52.6 +36.9 +25.6 +26.3 +16.0 | +12.3 +6.2 +3.5 +0.8
* ¥ * % * X * * *
*p<0.1,**p<0.01
Fig 25 Serum levels of CTRX in Fig. 26 Urinary excretion of CTRX in
healthy volunteers, cross over (N =5) healthy volunteers. cross over (N = 5)
fpg mly
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Table 4 Urinary excretion of CTRX in healthy volunteers, cross over (N=5)

1,000 mg, IV inj.

0-2 hrs 2—4 hrs 4—-6 hrs 6—12 hrs 12-24 hrs 0-24 hrs

Drug Case Re- Re- Re- Re- Re- Re-
(Leﬁ:f) covery (Le}/reéf) covery (Le}/:#ls) covery (LZ;,fnlls) covery (I;;xenlls) covery || covery | Rate
He (mg) |'ME (mg)” |*“& (mg) | (mg) (mg) || (mg) | P

T.A. | 3,080 |246.4 | 1,215 | 102.1 | 1,200 | 1044 610 | 173.2 | 135 67.4 |1 6935 | 69.3
M.I. | 5,670 |238.1 | 2,740 | 120.6 | 3,168 | 174.2 | 1,160 | 185.6 80 37.2 || 755.7 | 75.6
CTRX N.I. | 2,380 |223.7 | 1,140 | 130.0 758 | 83.4 575 | 144.3 | 130 57.2 || 638.6 | 63.9
T.H. | 1,981 |198.1 | 1,230 | 123.0 | 1,192 | 87.0 300 | 89.1 85 52.0 || 549.2 | 549
S.I. |2,408 |236.0 | 1,070 | 132.7 518 | 47.7 156 | 80.8 42 36.5 || 533.6 | 534

Mean | 3,104 |228.5 | 1,479 | 121.7 | 1,367 99.3 560 | 134.6 | 944 | 50.1 | 634.1 | 634
+SD |+1,488 | +18.8 | +708 | +12.0 | +1,048 | +46.6 | +385 | +47.8 |+38.6 [+13.3 |[ +94.4 | 94

T.A. | 2,490 | 146.9 890 | 60.5 360 | 33.8 131 | 439 51 29.8 || 3149 | 315
M.I. | 1,434 |166.3 410 | 46.7 169 | 29.4 68 | 28.2 28 18.0 || 288.6 | 28.9
CPM N.I. | 1,890 |204.1 502 | 56.2 330 | 37.0 104 | 37.6 | 112 37.0 || 3719 | 372
T.H. | 1,506 |138.6 401 35.7 375 33.4 97 | 26.7 35 23.6 || 257.9| 258
S.IL 1,500 | 204.0 381 | 46.5 325 31.9 153 | 63.6 49 44.4 | 390.4 | 39.0

Mean | 1,764 [172.0 517 49.1 312 33.1 111 40.0 | 55.0 30.6 | 324.7 | 325
+SD | +444 | £31.0 | 214 +9.6 +82 +2.8 +33 | £15.0 | £33.3 |£10.5 || +55.7 | 5.5

* * % * * * K * %

*p<0.1,** p<0.01

Table 5 Pharmacokinetic parameters of CTRX in healthy volunteers, cross over (N=5)

1,000 mg, IV inj.

« p | T) | TH@E) | Vdce | vdss| AUC | K, | K, | Kel | Clp | CIr

Drug | Case | pioy Ly | oy | ) | @) | (L) |(hrewg/mD) (b | (et | (het) |(mlfmin|mlmin)

T.A. | 3.10 | 0.093 | 0.223 | 7.44 | 4.64 13.6 | 736.9 1.92 | 099 [0.292| 227 15.7
M.I. | 3.09 | 0.098 | 0.224 | 7.08 | 4.94 15.8 1 598.1 196 | 0.89 | 0.339 | 27.8 | 21.1
CTRX N.I | 2.55 | 0.126 | 0.272 | 5.52 6.75 13.3 | 567.4 1.19 1.23 | 0.261| 29.3 | 188
T.H. | 1.38 | 0.097 | 0.503 | 7.11 6.86 17.0 | 525.4 0.71 048 | 0.278 | 31.7 17.4
SI. | 488 | 0.101 | 0.142 | 6.84 3.75 10.5 899.5 3.02 1.67 | 0.296 | 18.5 9.9

Mean | 3.00 | 0.103 | 0.273 | 6.80 | 5.39 14.0 | 665.5 1.76 1.05 | 0.293 | 26.0 | 16.6
+SD [+1.26 [£0.013 |+0.137 [£0.75 |+1.37 £2.5 | £153.0 |+0.88 |+0.44 [£0.029 | 5.3 | 4.2

T.A. | 2.67 | 0.167 | 0.259 | 4.14 | 3.21 6.15 907.7 1.19 1.30 | 0.343 | 18.3 5.8
M.I. | 2.69 | 0.227 | 0.258 | 3.06 | 2.52 | 493 | 806.7 1.18 1.24 | 0.492 | 20.7 6.0
CPM N.I. | 3.00 | 0.155 [ 0.231 | 4.46 3.04 | 823 | 701.2 1.69 | 0.99 | 0.469 | 238 8.8
T.H. | 2.60 | 0.169 | 0.266 | 4.10 | 3.78 8.60 | 620.5 1.31 1.03 | 0.426 | 26.8 6.9
S.I. | 401 | 0.188 | 0.173 | 3.69 | 2.26 | 6.71 707.9 2.37 1.20 | 0.626 | 23.5 9.2

Mean | 2.99 | 0.181 | 0.237 | 3.89 2.96 6.92 748.8 1.55 1.15 | 0.471 | 22.6 7.3
+SD [+0.59 [+0.028 [+0.038 | £0.54 | +0.60 |+1.51 | £110.7 |+0.50 [0.14 |+0.104| +32 | +1.6

* % * % * % * % * *

*p<0.1,**p<0.01
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Table 6 Serum levels of CTRX in healthy volunteers, cross over (N=5)
1,000 mg, IV inj.
Serum levels (ug/ml)
Drug Case
1/12 1/4 1/2 1 2 4 6 12 24hrs
T.A. 182.4 126.5 91.6 75.6 57.0 42.6 32.2 19.3 9.6
M.IL 165.0 120.5 80.4 65.6 46.2 345 26.4 15.4 7.3
CTRX N.L 132.0 106.0 84.8 73.2 52.5 39.0 32.0 15.3 4.7
alone T.H. 133.8 118.0 87.6 64.8 47.4 27.3 24.4 12.8 5.8
S.I. 203.4 135.0 103.2 90.0 75.0 549 39.8 24.0 11.2
Mean 163.3 121.2 89.5 73.8 55.6 39.7 31.0 17.4 7.7
+SD +30.9 +10.7 +8.7 +10.2 +11.7 +10.3 +6.0 4.4 2.7
T.A. 176.4 130.5 99.2 84.8 72.6 56.4 42.0 215 8.7
CTRX M.L 150.0 116.0 72.0 62.0 51.6 34.8 25.4 16.2 6.2
with N.L 126.0 106.0 84.0 56.4 45.0 36.3 28.4 16.0 8.3
Probenecid T.H. 178.8 124.0 104.4 88.0 79.8 58.5 40.8 25.0 11.2
S.L 146.4 122.0 87.6 72.8 63.0 42.6 32.0 17.5 9.6
Mean 155.5 119.7 89.4 72.8 62.4 45.7 33.7 19.2 8.8
+SD +22.2 +9.2 +12.8 | £13.8 +14.4 +11.1 +7.4 +3.9 +1.8
Fig. 27 Serum levels of CTRX in Fig. 28 Urinary excretion of CTRX in
healthy volunteers, cross over(N =5) healthy volunteers. cross over (N = 5)
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Table 7 Urinary excretion of CTRX in healthy volunteers, cross over (N=5)
1,000 mg, IV in;j.
0-2 hrs 2—4 hrs 4-6 hrs 6—12 hrs 12-24 hrs 0-24 hrs
Drug Case Re- Re- Re- Re- Re- Re-
Levels Levels Levels Levels Levels Rate
covery covery covery covery covery | covery
(ug/ml) (mg) (ug/ml) (mg) (ug/ml) (mg) (ug/ml) (mg) (ug/ml) (mg) || (mg) (%)
T.A. | 3,080 |246.4 [ 1,215 | 102.1 | 1,200 | 104.4 610 |173.2 | 135 67.4 |1 6935 | 69.3
CTRX M.I. | 5,670 | 238.1 | 2,740 | 120.6 | 3,168 | 174.2 | 1,160 | 185.6 80 37.2 |[ 755.7 | 75.6
alone N.I. | 2,380 |223,7 | 1,140 | 130.0 758 83.4 575 | 144.3 | 130 57.2 || 638.6 | 63.9
T.H. | 1981 |198.1 | 1,230 | 123.0 | 1,192 87.0 300 89.1 85 52.0 || 549.2 | 549
S.L 2,408 | 236.0 | 1,070 | 132.7 518 | 47.7 156 80.8 42 36.5 |[533.6 | 534
Mean | 3,104 | 228.5 | 1,479 | 121.7 | 1,367 99.3 560 |134.6 | 94.4 50.1 || 634.1 | 634
+SD |+1,488 | +18.8 | £708 | £12.0 |+1,048 | +46.6 | +385 |+47.8 | +38.6 |+13.3 | t944 | 94
T.A. | 1,421 | 216.0 | 1,090 93.7 424 38.6 410 | 1255 138 59.1 || 532.8 | 53.3
CTRX M.I. | 3,080 | 338.8 | 1,460 | 140.2 564 50.8 129 441 90 495 | 623.3 | 62.3
with N.L 966 |273.4 870 |227.1 520 88.4 160 | 49.9 76 30.5 |[ 669.2 | 669
Probenecid | T.H. | 1,400 | 239.4 965 |133.2 480 49.0 161 47.3 49 32.6 | 501.5 | 50.1
S.I. 1,267 | 245.8 900 | 124.2 620 60.8 450 | 1404 96 50.7 || 621.8 | 62.2
Mean | 1,627 | 262.7 | 1,057 | 143.7 522 57.5 262 81.4 | 89.8 44.5 |1 589.7 | 59.0
+SD | 832 | +47.2 | #241 | x49.9 | =75 +19.0 | +155 (474 | +325 |+£12.4 || +69.8 | +7.0
*p <0.1
Table 8 Pharmacokinetic parameters of CTRX in healthy volunteers, cross over (N=5)
1,000 mg, IV inj.
b c « 8 TY%(«) | TY2(B) | Vdce | Vdss AUC K,, K,, Kel Clp Clr
eSS ey [ (e | (o | ) | (D) | (L) |(hreug/mD| (hr) | (hr) | (hr™t) |(mlfmin)|(mlfmin)
T.A.| 3.10 | 0.093 | 0.223 | 7.44 | 4.64 13.6 736.9 1.92 099 | 0.292 | 22.7 15.7
CTRX M.I. | 3.09 | 0.098 | 0.224 | 7.08 | 4.94 15.8 598.1 1.96 0.89 | 0.339 | 278 21.1
| N.I. | 255 | 0.126 | 0.272 | 5.52 6.75 13.3 | 567.4 1.19 1.23 | 0.261 | 29.3 18.8
atone TH | 138 | 0097 | 0503 | 7.11 | 6.86 | 17.0| 525.4 | 071 | 0.48 | 0278 | 31.7 | 174
S.I. 4.88 | 0.101 | 0.142 | 6.84 3.75 10.5 899.5 3.02 1.67 | 0.296 | 18.5 9.9
Mean | 3.00 | 0.103 | 0.273 | 6.80 5.39 14.0 665.5 1.76 1.05 | 0.293 | 26.0 16.6
+SD |+1.26 |£0.013 |£0.137 [+0.75 |+1.37 +2.5| £153.0 |+0.88 |[+0.44 |£0.029 | 5.3 +4.2
T.A.| 4.16 | 0.112 | 0.166 | 6.18 | 4.67 10.5 818.2 223 | 1.78 | 0.262 | 20.3 10.9
CTRX M.I. | 3.78 | 0.105 | 0.183 | 6.57 5.17 15.3 581.2 2.35 1.20 | 0.333 | 28.7 17.9
with N.I. | 2.02 | 0.078 | 0.343 | 8.89 6.88 18.2 655.6 1.17 0.71 | 0.223 | 25.5 17.0
Probenecid| T.H. | 5.20 | 0.102 | 0.133 | 6.79 | 4.29 10.2 932.4 2.93 2.12 | 0.250 | 17.8 9.0
S.L 2.69 | 0.095 | 0.257 | 7.27 5.69 13.5 736.5 1.47 1.07 | 0.239 | 22.7 14.1
Mean | 3.57 | 0.098 | 0.216 | 7.14 5.34 13.5 744 8 2.03 1.38 | 0.261 | 23.0 13.8
+SD |+1.25 [+0.013 |£0.084 [+1.01 [+1.01 +34 | £137.3 |£0.71 [£0.57 |£0.043 | 4.3 +3.8
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Table 9 Therapeutic results with CTRX
Administration
Case Name Age Chmcaj Causgtive - - Response Side Remarks
No. Sex diagnosis organisms dIg:elg) D(L(;;a}};;m Clinical | Bacteriological effects
29 | Angina 1.0x 2
1 K.Y. F | lacunaris ND DI 10 Good Inevaluable -
71 | Infected 1.0x 2
2 T.N. F | bronchiectasis ND DI 15 Good Inevaluable -
Multiple
3 E.C 70 | Pneumonia ND 1.0x 2 3 P Inevaluable myeloma,
M | UTI P. aeruginosa v oor Eradicated ~ |Indwelling
catheter
67 K. pneumoniae |1.0 x 2 . Acute renal
4 T.T. F UTI C. freundii DI 8.5 Good Eradicated - failure
CVD
S T.S. ;IO UTI E. cloacae 1?;1( 2 ) Poor Persisted - Indwelling
catheter
Chronic
6 T.O. 27 UTI E. coli 0.5x2 7 Good Eradicated - renal
F v .
failure
53 | Acute 1.0x 2 .
7 M.K. M | pyelonephritis E. aerogenes DI 7 Good Eradicated - CVD
. . CVD
g | N |86 |Chronic P geruginosa | 19X 2 7 Good | S faecalis ~ | Indwelling
M | cystitis DI C. albicans
catheter
Table 10 Laboratory data before and after CTRX administration
Case Name RBC Hb Platelet s-GOT s-GPT Al-P BUN s-Cr
No. (x10%) (g/dl) (x10%) (mU/ml) | (mU/ml) | (BLU/L) | (mg/dl) (mg/dl)
1 KY B 468 134 24.2 12 7 1.8 8.3 0.5
o A 455 12.7 37.8 9 10 1.6 10.6 0.4
) TN B 466 13.0 61.6 9 7 1.7 7.0 0.5
o A 438 13.1 38.3 10 10 - 10.5 0.5
3 E.C B 324 10.3 5.6 23 12 2.8 7.8 0.8
o A 286 9.0 3.8 47 20 4.4 8.9 0.7
4 TT B 296 9.8 28.8 24 13 - 25.7 2.2
o A 302 10.1 32.1 29 16 - 30.0 2.1
5 TS B 571 16.4 10.8 16 5 1.6 15.4 1.4
e A 527 15.3 18.9 14 7 1.6 17.8 1.1
6 T.0 B 218 6.7 42.6 12 14 1.0 76.3 15.6
o A 218 7.2 31.7 9 10 0.9 71.7 15.5
7 MK B 479 15.2 28.2 17 16 1.9 12.5 0.9
o A 466 14.5 26.2 20 16 1.8 13.2 0.9
8 N.M B 330 9.3 8.8 15 7 1.6 33.3 1.0
o A 319 9.1 10.5 13 6 1.3 29.0 0.6




276 CHEMOTHERAPY

OCT. 1984

SUEERHEDPRIZI2 5 % 7 F 7 ¥ S B
1~ 2 Rfi o)

ST TEMEL,
U AR AR K200~ 500ml (2 AR L T
TiEALT,

3. MR¥IEEE

BN ROHENL, ARG % 3 HLANIC B
AR DL 35 & TR 5 9220 A b5 1L72 4 O % 50,
THUWNIZED S b o fisht L, KFofk i
Lo TL & CdEEpyld L v, B2 b
DA W & WL 7

4. Rk

KRBz 5F 4 5 CTRX O i Kb # 2 Table 9127”73

HDThb.

SIROYENENG 1L 2%~ 729 'ﬁﬂﬁlf'ﬂlill-?-ﬂ)le}’éc
GESiE 3 b 2 (8), DRE& R 6 B 4 80, GF 9 o 6 31
f’% N, 9L 73'3 9I'i1ﬂ£ hTh -7, J"Ll AL 1
AANZ k-
l» WENAh 120D

1) TH -7z

/NiHﬂJ”% N,
S AR AR 7Y/ R S |

\[ AL A7
PN (AL RN T
5. EIYEM
BN AR LB X b oy &l (R 1 E e
Y AR/ LR A
CTRX #5412
£k#2, hemoglobin 1,

GRRHTIL 2 B U 2 A A
/)4 #, transaminase (s-GOT,

DWW

s-GPT), alkaline phosphatase, BUN, H'Il‘u'i’ creatinine
7 Y BBy & Frat L 72 1#Tis Table 100253 X 151)
Th D A3 TARIL J %02 IU}\)X, hemoglobin

fiti, I 7 2 kb h

A B RNATRINE D 1)

A9 3 KRB
AEE G2 5 T L sl o

I AT,

N7 ORI I OERERE I LA Lo+ v
HALZZ L F A T AR G %102 s-GOT & Al-P oiif

KR ARl 725, Pelwe rE T HHIZIR |nft¢:f¥l
7o FOMARNIZ LA X IS F Ao Wi Al

HHILA ) 1
VI % %

1. MEN

CTRX !t 724 7, v afl T
cephem AU E AT G RE 7 T 2 B TEERT,
FIZBEALT PR ) 2 s bt T a0

FA 127 7 LBEVERE 8 F R o T T T (L
Wedop s TR ) 70 2 4172 cephem F AU Al CTM,
CPZ, LMOX, CZX, CFS x KF D5 1 7 e bat |

#
/2

b 76 = A0 72 i Lous

73 LEEIT R

CTRX {thal L7z &bl /05 5 E coll, K. pucimo-

wiae, P omivabilis, Indole Pyt Proteus W7 2120 <
ARSI D R N

Sfreundii, S. marcescens TIEARAN AL

E. coli Tl 4\‘§|JliCZXll XXHELLOD, LMOX,
CTM,CPZ e 2 & N3 2 ~ 458N Th -7, K. pnen-
moniae, P. mzmbz/zs, Indole b1t Proteus /%) 3 ik ¢
IR R L d I ThH - 720 LLED 4 R IC T 2
CTRX Ot 1) (MIC 53415, MICso, MICsp) (3 ilEN i8R
DFETI LT T B,

P. aeruginosa DAKNZ IS 5187 1R 13 Fid 4 HilEo
BEIZL T NMTH Y, NFU 52, EICKHOFF 5 ?,
ANGEHRN & DA EIEIIL T2z, Z 04 )11z CPZ,
LMOX,CZX % & LW TH 729, CFS L) 44584
ALDTH-7:,

E. cloacae, C. freundii, S. marcescens O 3 [{iffi|Z
T 5 CTRX O MIC {2=0.2~2100gg/ml * B& 1 < %
il 72, Z4E MICs & MICy, Thral+ 5 & 20 & p%
L2 E2s L5 L9102, MIC 7 peak (ZH[SK X L%
otz Ll MICe Tlbde 3 5 & 3 i T S
marcescens DI TVED e b FLFTH - 720 NEv 52D #
W2k A 5 S marcescens (25T 5 CTRX ) MICql3,
EH LD IE N L (50ug/ml) T dh o1,
ANGEHRN &%, Wise 5%, HINkLE & 13 # 1L 2 410.8ug/
ml, 0.78ug/ml, 0.12ug/ml & &5 DO L D Lz
MICe T - 72 2t T b fhs & Dz w7, C
AL T2,
. cloacae TIEARIE LMOX, CZX ¥ CTM, CPZ o
Rl f7w L Tz

PLEowain o, CTRX (3 E. coli, K. preumoniae, P.
Indole b1t Proteus ki,

mirabilis, S. marcescens, C.

Sreundiit \ZxF L TLE, ARG L 72 cephem Sk gl

TR L BEALZ U A AT B4 TH D L2 L.
TLT ZAn 7 7 LBEVERLR L £ 2 iz xf LTt
IR AW LIRS Lo s B2 B

2. TRUR - HEitH

flENEn AGER 7 5 2 CTRX 1,000mg 4 1 Il i L

7B MR L L AR S 7 202163, 3130 9ug/ml B %
O VUPRIEIR O = 2 L0 ML, TR, 6 RER
Pl lE FALF 73,8410, 2ug/ml, 31.0£6.0ug/ml, 24
WEI 20227 722 Tug/ml % 70 Z DR i 1k
W (TY%) ($a phase T0.273+0.13705 8], B phase T
6 8O+ 070G T h - 72 = OIAT L (2 cross over

TR L 72 CPM L000mg 1 Wl oo i K e Fo L2
iLL TOUEM 6 MR £ T2 CPM ) JiAY CTRX L)
Loty 120500040202 CTRX o )y A CPM £ 0 )
el s AT - 720 CPM L S Y kAL
(£ 0E A cephem Az & il 5 o Loy ""‘; AL
TEHY, TOTY%:a phaseT0.22+0.07[H], 3 phase

23,9910 6805 X H 240 Tv A /I“V)H’xnU/’



VOL. 32 S-7

CHEMOTHERAPY 277

Mot 2 ALk llEk, CPM T Y14 o phase 70,237 +
0.0381% ], 8 phase T3.89+0 54T 4 - 7:
fatis £ - ¢, CTRX v )i = o> CPM L 1)
R SN R (SO WP T 24 ¥ | S S
VoPatel STER PO L iz, H A L
1.000mg @ CTRX # 5L 7245 %, a phase T0.170%
B phase T6 IBMEMIATY T — 72 2 vv . £7:500
mg 1 Az v T Pater o 9 13 4
500 Stoeckel S L HUY L TH Y B phase TAL X E
FLFIL6 . IBIER], 8 8IEI], 7. 70 X 7 - T 451 L 1,000
mg 1 B ERF D Ta0 2 Jodsi i du
CTRX DA IR ALLRE 7 12 4510 A 2405 1)
1363.4%19.4% 7T, TN ){'flf"’illlkf‘U@ GIEII LA C HE
XAL7Zz . [WEE R G L 7 CPNT 240 ) v HE it 3208
32.5+5.5% T, CTRX D91/ 20 T b7 Z 1013
CPM DI R T K7 2 Z 12 RINL Tuvb Lok
2 o5 CT RXVYMUEHHI IR SLE, STORCKEL
50T EAUE500meg, 1,500mg 2 AL F A0 T e T L
64.3+7.3%, 65.0+4.3% +, s /m\(al.,'( v g
WA A SEDboN £ M E500mg 1 i“luh! T2 AN R
sz FE)50% Th - 72 mduh L T b
CTRX o # 8 17 (") parameter |3, {( 4 cephem
Al I L T EeRERTIm 'M’ﬁ g A4 R, Kel o i, Ths (g)
D e, AUC. 1|,]f|['I el v e AL L AR DK
HOOX WL L TH S ASDClpli26.045.3
ml/min * flho) cephcm Azl T, 2z Clris
16.6=4.2ml/min 7570 & DPE I8 itos 2 2 i
2fr7z, LA L Clr Clpoolbar v - THaf 4 &, CPM
0327 5 12 ARE) TR0 .64 1 LI)M D245 Th
0L ARSI R EEA  E CPM D =40k ab v 2 2
SR AL G K B-lactam AT Up e < PRANAY
Db DA T A T A T D A
Clp 2k - 72 = B L WA e b 7o 20 A g i
) ifﬂ’:. SAUE ARSI RS (Ao 2 2 s el
PR T LA KX WD 2 ol s b id
B IO OL T SRS
iE 42 cephem #1072 o DHEEEE 1 D0 THE 0
ERIK I L300 12 0 Wty 2 o D o e O dn 4 2
AL LT A L 72hv - T, probenecid & cephem
Sl (iEHT A g SRz Ak L, cephem Sl
AU S AT b s <, Aot b TR AE b A
K &1 probenecid fifHEF O b L Ix, A
FRR AR I o) 2 40 & i 2 AU, B L
DFENL A AU 1o E 72, [‘/)t,Bw"*ﬁfLiW):ﬁérEb )3 iy
parameter (= 4 475D X T ul D LA o fn 2Dk
LE A SRR T L3 S ER R I 7 1T, A O I

)

2 SEDDON

DR i

AL A

DAt D e W T D

StTorCKEL? 2 AHI500mg
i ERE L2 probenecid A fif 1 L 72 PR o b 14 HE RS 4 fi
FERIRAL L N R 1 e T IR O S E A LRl A
YL Tu A h5ilEoy cephem AT IE LMOX!M0, CTT
Ll EE
VL ED i o,
Al e AU,

WL
A O Bl AR 1 L2 13 §E A2 9 cephem
AR O TR NPT ase 42

N2 R e TR Y A R A S DR L
WS e A LI v, 2T ALEN D HE A ce-

phem A (2 1L L Tmerit & % % #-demerit = /0 A 7 11
St A D S DK LT R )

3. BRERBE

A P CE e S8 1 I N R S T ST Tl I (1 KN B
e SAEEN T CTRX A (L 72 Bz e 9 naibeh fy

)6 1o, B U H‘/W)m oA A, AT SR n)
HED) 6 (k4 P IR T e A ndo, 1T B I ;‘/;'N’"

ISP ATIN RN '4\ WA 2 ) C 1D e X W

il tro T aC L A OREERLE CSTE R, ‘11‘11
R 2 A L, WOE catheter 27000 2 AL v A <1IJ ,
CALG D MK A e o) B Y K2 A el

A L IREER D A {7 2 0 catheter W9 T H 1,
CTRX DU spectrum 750340 A S, taccalis,  C.
albicans DUBLL 72407 b 5 AEIEIAIZE Z9) &

)7 [’f:i%.‘l’.ﬂli: Vo B mhr s s 25

WITEH 2 L TR Lo iy Gzl Ly
IR AR /AR ,..M\M‘ M7 s-GOT, AP - 1E a1
iz asn e i ZAUsEv T ALY cephem Sk AL
Wl w7 H D, it Ll SEHT A LA R
720

X [

1o 290l B AL e oy D A SRR
+ o7 2, Ceftriaxone §2 ik 4z, 1982

2 Nev, HC. et al: Antibacterial activity of Ceftria-

Ro 13-99047, a B-lactamase-stable cephalos-
porin. Antimicrob. Agent. Chemother. 19: 414, 19581

3 Elcknorr, T.C. et al: Comparative in vitro studies of
Ro 13 9904, a new  cephalosporin  derivative.
Antimicrob. Agent. Chemother. 19: 435, 1931

4 SHaxNON, K. et al: In vitro antibacterial activity
and susceptibility of the cephalosporin Ro 13 9904 to
beta-lactamases. Antimicrob. Agent. Chemother. 18:
292, 1980

5 ANGEHRN, P. et al.: Ro 13-9904, a long-acting broad-

spectrum cephalosporin: In vitro and in vivo studies.

Antimicrob. Agent. Chemother. 18: 913, 1980

Wisk, R. et al.: Ro 13 9904:

high degree of activity

activity :

Xone

A cephalosporin with a
and broad antibacterial
an in vitro comparative study. J. Anti-

a



278

CHEMOTHERAPY

OCT. 1984

microb. Chemother. 6 : 595, 1980

Clin. Pharmacol. Ther. 29 : 650, 1981

7 HiNnkLE, AM. et al: In vitro evaluation of Ro 13 120 B s, fh o YRS B F A Cefpiramide (SM
9904. Antimicrob. Agent. Chemother. 18 : 574, 1980 16521 @ JLEE(Y - BEIK Y F - . Chemotherapy 31 (S.
8 b 4, flb o Cefpiramide (SM-1652) (2[4 4 M 1) 681, 1983
BERY, BIKOY BT 72 Chemotherapy 31(S-11 246, 1983 13) SToECKEL, K. Pharmacokinetics of Rocephin, a
9 PaTiL, [LH. et al.: Phamacokinetics of Ceftriaxone in highly active new cephalosporin with an exceptiona-
humans. Antimicrob. Agent. Chemother. 20: 634, 1981 lly long biological half-life. Chemotherapy 27 'S.
100 SEDDON, M. et al.: Pharmacokinetics of Ro 13-9904, a 1) 742, 1981
broad-spectrum cephalosporin  Antimicrob. Agent. 140 LM 2, 2 6059-S (2h A F 5B F7%E, Che-

motherapy 28 (S-7) 370, 1980
ik i, i, Cefotetan (YM 093300 (218 2 Bk
1y 0)F 7€ . Chemotherapy 30 (S-1) 380, 1982

Chemother. 18 : 240, 1980
11 Stoecker, K. et al.: Effects of concentration-depen- 15)
dent plasma protein binding on ceftriaxone kinetics.

CLINICAL STUDIES ON CEFTRIAXONE (Ro 13-9904)

TAKEHISA YAMAJI, ATSUSHI SAITO, JINGORO SHIMADA, MASAHISA OMORI,
Koya SHiBA, HIRONCU IHARA, TOSHIO HoJO,
MasaNOBU KaJi and TADASHI MIYAHARA
The Second Department of Internal Medicine, The Jikei University School of Medicine
YAsusH1 UEpa
The Jikei University School of Medicine

Antimicrobial activity, absorption, excretion and clinical effects of ceftriaxone (CTRX, Ro 13-9904),
a new cephem antibiotic, were studied, and the following results were obtained.

1. Antimicrobial activity

CTRX exhibited antibacterial activities superior to CTM and CPZ, but equal to CZX and LMOX against
E. coli, K. pneumoniae, E. cloacae and C. freundii, while superior to these 4 drugs against S. marcescens,
P. mirabilis, indole positive Proteus sp.. CTRX was inferior to CFS against P. aeruginosa.

2. Absorption and excretion

The mean serum levels of CTRX at 5 minutes after a single 1,000 mg intravenous injection in healthy
adults were 163.3 ug/ml, and at 1 hour and 24 hours, 73.8 ug/ml and 7.7 ug/ml, respectively. The mean
half lives were 0.273 hours in « phase and 6.80 hours in 8 phase.

The mean urinary concentration after 2 hours of injection was 3,104 ug/ml, and the mean urinary re-
covery rate was 63.4% by 24 hours after intravenous injection.

Effects of concomitant administration of probenecid with CTRX to the absorption and excretion of
CTRX were not observed.

3. Clinical effects
CTRX was administered to 3 cases of respiratory tract infections and 6 of urinary tract infections and

gave following results; good in 6 cases, poor in 3 cases. No serious side effects were found.



