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Table 1 Susceptibility of CTRX and CPZ against clinical isolates

E. coli 27 strains (10° cells/ml)

MIC (ug/ml)
£0.025 | 0.05| 0.1 02 | 04 | 0.8 1.6 3.1 | 6.25 12,5 25 50 100 | >100
CTRX 10 15 1 1
CPzZ 11 8 1 1 1 1 2 1 1
K. pneumoniae 27 strains (10® cells/ml)
MIC (ug/ml)
£0.025|005| 0.1 | 0.2 | 04 | 0.8 1.6 3.1 | 6.25]12.5| 25 50 100 | >100
CTRX 8 18 1
CPZ 2 4 10 2 7 1 1
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Table 1 (Continued)
P. mirabilis 20 strains (10° cells/ml)
MIC (ug/ml)
£0.025 [ 0.05| 0.1 0.2 | 04 | 0.8 1.6 3.1 | 6.25 125 | 25 50 100 | >100
CTRX 20
CPZ 20
P. morganii 20 strains (10° cells/ml)
MIC (ug/ml)
£0.025 | 0.05| 0.1 0.2 | 04 | 038 1.6 3.1 [6.25 |12.5 | 25 50 100 | >100
CTRX 20
CPZ 20
S. marcescens 20 strains (10° cells/ml)
MIC (ug/ml)
£0.025 | 0.05 | 0.1 02 | 04 |08 1.6 3.1 |6.25 |12.5 | 25 50 100 | >100
CTRX 3 11 4 1 1
CPZ 1 1 10 3 2 1 1 1
P. aeruginosa 100 strains (10°¢ cells/ml)
MIC (ug/ml)
<0.025 | 0.05 | 0.1 0.2 | 04 | 0.8 1.6 3.1 | 6.25 [12.5 25 50 100 | >100
CTRX 8 29 15 21 17 4 6
CPZ 14 30 21 20 9 2 4
P. aeruginosa 44 strains (10° cells/ml)
GM; resistant strains (212.5 ug/ml)
MIC (ug/ml)
£0.025 | 0.05 | 0.1 02 | 04 |08 1.6 3.1 |6.25 [12.5 | 25 50 100 | >100
CTRX 9 3 6 11 11 1
CPZ 6 7 8 1 2 14
GM 19 1 1 2 21
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Table 2 Serum levels and T% of CTRX following 0.5 g and 1.0 g intravenous administration in each 3
normal male volunteers using bioassay and HPLC method

a) 0.5 g, Bioassay method

Volunteer Serum level at hours (ug/ml) T¥: (hour)

B.L. | B.W. B . o o o o o o o o o ) a- B-
No. | Age (cm)| (kg) Before | S 30 1 2 4 6 8 12 24 30 36 48 phase | phase

1 21 | 164 | 63.0 0 145 | 95 77 | 65 51 36 32 [21.0(105| 6.8 | 3.6 | 1.6 | 0.40 | 8.53
2 23 | 168 | 62.0 0 142 | 94 | 75 62 | 50 35 30 [19.5| 80| 6.3 | 26 | 0.8 ]|0.36|7.59
3 23 | 172| 85.0 0 110 | 76 | 62 58 | 45 34 29 [22.0(120| 7.0 | 4.0 | 1.8 | 0.35]| 947

Mean | 22.3| 168| 70.0| O 132.3| 88.3| 71.3| 61.7| 48.7| 35.0| 30.3|20.8|10.2| 6.7| 34| 14| 037 853
+S.D.| +1.2| +4.0[+13.0| =0 +19.4/+10.7| +8.1| +3.5| +3.2| +1.0 | 1.5 | 1.3 | +2.0| +0.4 | £0.7 | 0.5 | £0.03|+0.94

b) 1.0 g, Bioassay method

Volunteer Serum level at hours (ug/ml) TY: (hour)

B.L. B.W. . ‘ o o o o o o o o o o Q- 6-
No. | Age (cm)| (ke) Before | 5 30 1 2 4 6 8 12 24 30 36 48 phase | phase
22 | 175 | 68.0 0 230 | 155 | 127 98 | 76 60 49 34 | 150 96| 5.2 | 2.0 | 045|836

5 23 | 171 | 67.0 0 225 | 148 | 120 | 105 | 76 62 | 46 37 | 17.3|11.0| 6.0 | 2.3 | 040 |8.73
24 | 173 | 68.0 0 210 | 128 | 118 92 | 64 50 41 29 | 160 90| 42 | 10 | 045 |8.18
Mean| 23 | 173 | 67.7 0 221.7/143.7/121.7) 98.3| 72.0| 57.3|453|333|16.1| 99| 51| 1.8| 043| 842
+S.D.| 1.0 +2.0| 0.6 | =0 +10.4/+14.0| *4.7) +6.5| 6.9 6.4 | x40 | +4.0| +1.2| 1.0 | £0.9 | 0.7 |+0.03|+0.28

¢) 0.5 g, HPLC method

Volunteer Serum level at hours (ug/ml) TY: (hour)

B.L. | B.W. . P T T B o [ ogo | ape | aco | age | o | B
No. | Age (cm)| (kg) Before | 5 30 1 2 4 6 8 12 24 30 36° | 48 phase |phase
21 | 164 | 63.0 0 140.5{ 95.7 | 77.7| 73.3| 50.9| 43.4| 329|194 | 75| 6.0 | 6.0 |£5.0|0.31 |7.27

23 | 168 | 62.0 0 143.5/94.2 | 79.2| 65.8| 49.3| 404 | 32.9|21.0| 75| 7.5 | 6.0 |<5.0|0.38|8.20

3 23 | 172 | 85.0 0 107.6] 79.2 | 62.8| 55.3| 43.4| 34.4{29.9|21.0| 90 | 6.0 | 6.0 |<5.0|0.459.40
Mean | 22.3 | 168 | 70.0 0 130.5/ 89.7| 73.2| 64.8| 47.9| 39.4| 31.9|20.5| 80 | 6.5 | 6.0 |<5.0| 0.38| 8.29

+S.D.| 1.2 | +4.0|+13.0 | +0 £19.9] +9.1 | +9.1| +9.0| +4.0| *4.6| +1.7| +0.9 0.9 | 0.9 | 0 +0 |+0.07(+1.07

d) 1.0 g, HPLC method

Volunteer Serum level at hours (ug/ml) TY (hour)

B.L. | B.W. . . o o o o o o o o o o a- 8-
(cm) | (kg) Before | S 30 1 2 4 6 8 12 24 30 36° | 48

No. | Age phase |phas

22 | 175 | 68.0 0 207.8|150.3/126.4/105.4/ 78.7| 62.1 | 53.8| 344 | 13.0| 9.2 | 7.1 |£4.2|0.50 |8.12
S 23 | 171 | 67.0 218.2|155.5/125.6/106.2) 74.7| 61.3| 47.8| 344 | 10.5| 74 | 6.0 [£5.0|047 | 747
6 24 1173 | 68.0 0 [206.3/140.5|115.1| 91.2 62.8| 49.3| 40.4| 26.9| 7.5/5.0 5.0 |< 041 |6.14

(=]

Mean 23 | 173 | 67.7 0 210.8(148.8/122.3/100.9| 72.1| 57.6 | 47.3| 31.9| 10.3| 7.2 | 6.0 |=4.7(0.46 | 7.24
+S.D.| £1.0| £+2.0| £0.6 | 0 +6.5| £7.6] +6.3| +8.4| £83| £7.2| +6.7| +4.3 | +2.8| 2.1 [«1.1 | +0.5+0.05 |+1.01
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Table 3 Urinary excretion of CTRX following 0.5 g and 1.0 g intravenous administration in each 3 normal male
volunteers using bioassay and HPLC method

a) 0.5 g, Bioassay method

Volunteer Urinary excretion (ug/ml, mg) Total Excretion
No. 0~2hr. | 2~dhr. | 4~6hr. | 6~8hr. | 8~12hr. |12~24hr | 24~36hr.|36~48hr.| (M8 | Tmate(®)
m |7 o | 480 250 60 62 38 18
1 ugl 00 112 291.81 58.4
mg 67.9 48.16 | 32.16 | 28.75| 24.6 | 4836 | 2622 | 15.66
ml | 155 580 360 210 60 84 38 13.5
) | v 299.26 | 59.9
mg 80.6 3538 | 29.52 | 3045 | 31.8 | 49.56 | 33.44 8.51
ml | 620 4 28 240 150 0 60 16
3 | el 50 0 105 298.11| 596
mg 51.46 | 41.85| 38.36 | 34.8 3825 | 53.55 | 264 13.44
i | 4917 | 7167|3733 | 2333 90.0 83.7 | 45.3 15.9
Mean | “ £2943 | £355.3 [+100.7 | +20.8 | £52.0 | £21.5 | 127 23 | 296.40 593
+S.D. mg 66.65 | 41.80| 33.35 | 31.33 | 31.55| 5049 | 28.69 | 12.54 | *4.01 0.8
+14.61 +6.39 +4.54 +3.12 +6.83 +2.72 | *4.12 +3.66
b) 1.0 g, Bioassay method
Volunteer Urinary excretion (ug/ml, mg) Total Excretion
No. O~2hr. | 2~4hr. | 4~6hr. | 6~8hr. | 8~12hr. |12~24hr |24~36hr [36~48hr.| (&) | e ()
1 | 1,080 | 480 270 380 150 14 52 19.5
4 | vem S 396.99 | 397
mg 156.6 | 3648 | 33.75 | 30.78 | 33.75 | 71.05 | 24.44 | 10.14
ml 540 | 740 450 270 240 1 36 13.5
s | v 80 491.1 49.1
mg 1350 | 66.6 58.5 36.72 | 60.0 81.9 | 30.24 | 22.14
ml | 1,040 | 600 420 270 165 86 38 14.5
6 | “& 41208 | 412
mg 124.8 | 438 | 60.9 37.8 | 4538 | 6321 | 2394 | 12.25
- 886.7 | 606.7 | 380.0 | 306.7 | 185.0 | 137.0 | 42.0 15.8
Mean HE +300.9 |+130.1 +96.4 +63.5 +48.2 +47.5 +8.7 +3.2 433.39 433
D e 138.8 | 4896 | 51.05 | 351 | 4638 | 72.05| 2621 | 14.84 |50.54 | 5.1
+16.24] +15.71 | £15.03 | +3.78 | £13.15 | +9.39 | +3.50 | 6.41

57 3ug/ml, 120520 8ug/ml, 33 3ug/ml, 24HE[1]10.2  say DHIT A S X 0.5g THImIe 3z 2 ~ 4 T
wg/ml, 16, 1gg/ml, 48051 dug/ml, 1.8ug/ml & 7%~ 450~1,120pg/ml T 3 912 T716. 7Tug/ml X i %o
T d o i s O HEFS 2 Fig. 12t Tu b9y, L, SEER £ TE200ug/ml VLA kL 72, 1.0g T30
dose response D alsy HALA LD Tdy = 720 ] i ~ 2 W[ 540~1,080ug/ml T 3 B°1- 1) T886. Tug/ml
W) (T2 (3 B HIT, 0.5g T7.59~9.47 K[ T T-¥)8 .53 S Ao L, 2405 M £ TUE100kg/ml Bl E A gL 720 K

BRI, 1.0g 78, 18~8 360EIH] T 114 8 4205 T - 72 PP DR R L RS LD A, KA SR L DA
HPLC ToHMPEM L3R L Th = 7:7 WPEM FiRRe X4 Tz Faozo, Wbk ss Fig. 2 1208
YA <y A8MER T LR PR YA LL N2 7 A 72, o L7z, Bz dedtx40n 2 270 Kz fkdt x5 2
EE/AE OGNS PRI o B AU ([ R N AL T AL A8 £ T o 4 it 42 050.5g T

D BB 2 VT, Fig. 20 Table 312051 72 Bioas-  58.4~59.9% “1*}59.3%, 1.0g 739.7~49.1% ¥



VOL. 32 S-7

CHEMOTHERAPY 203

Table 3 (Continued)
¢) 0.5 g, HPLC method

Volunteer Urinary excretion (ug/ml, mg) Total Excretion
No. 0~2hr. | 2~4hr. | 4~6hr. | 6~8hr. | 8~12hr. 12~24hr.|24~36hr.|36~48hr. (mg) rate (%)
ml | 7498 |1,70.1 | 5112 | 2272 | 625 | 62. 8 11.3
| v S 2 283.3 56.7
mg 72.7 503 | 343 26.1 256 | 488 15.7 9.8
ml | 1534 | 7384 | 3806 | 1988 | 73. 73.9 17. 8.5
), | o 3 0 288.0 576
mg 79.8 450 | 312 | 288 | 392 | 436 15.0 5.4
ml | 619.2 | 4203 | 2727 | 176.1 | 136.3 ) 51.1 17.1
3 | e %65 274.3 54.9
mg 51.4 390 | 374 25.5 348 | 492 | 225 14.4
| 5075 | 8763 3882 | 2007 | 909 | 776 30.3 12.3
Mean | £313.5 | £2546 | £119.4 | £256 | +39.7 | £173 | 2182 | 44 | 35,4 56.4
*5.D. 68.0 448 | 343 | 268 | 332 | 472 | 177 9.9 1.0 1.4
mg 48 56 | +3.1 1.8 6.9 | 3.1 4.1 4.5
d) 1.0 g, HPLC method
Volunteer Urinary excretion (ug/ml, mg) Total Excretion
t
No. 0~2hr. | 2~4hr. | 4~6hr. | 6~8hr. | 8~12hr. |12~24hr|24~36hr.|36~aghr,| (&) | Tate(®)
. . . . 6.3 22. 14.2
, | we/ml 817.9 | 465.8 | 488.5 | 4885 | 2102 | 13 28 186.9 187
mg 1186 | 354 | 61.1 396 | 473 | 668 10.7 7.4
. 6 | 4714 | 3351 | 4942 | 1704 341 | <5.0
o | weml 511.2 | 806.6 71 5 < 5452 sas
' mg 1278 | 726 | 613 | 456 | 1236 | 715 286 | <82
4.1 . . 7 | 159.1 79.5 228 | 113
¢ | wgml | 145 556.6 | 329.5 | 289 59 4296 430
mg 1745 | 406 | 478 | 406 | 438 | 584 14.4 9.5
- 927.7 | 609.7 | 429.8 | 371.1 | 287.8 | 128.7 26.6 10.2
Mean | “& +480.9 | £176.5 | +87.3 |+104.2 |+180.5 | 459 | 65 | 47 | 4539 454
+S.D. mg 140.3 | 49.5 56.7 41.9 71.6 67.6 17.9 8.4 | +819 +8.2
+30.0 | +20.1 +7.7 +33 +45.1 +9.6 +9.4 +1.1
43.3% 7 4 - 7o HPLC LI omiai =5 0. (Gl Rolofiz 47, &, faTh -7 BIEEIK R

SRR B ATE A NS

Ak iz kgt L 22GOT, GPT, Al-P, LDH, y-GTP,
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Fig. 3 Laboratory findings in 6 normal volunteers
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Table 4 (Continued)
¢) Biliary tract infections
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Table 5 Summary of clinical effect

Clinical effect
Diagnosis No. of cases
Excellent Good Fair Failure

Pneumonia 3 3
Bronchopneumonia 2 2
Acute tonsillitis 1 1
Chronic bronchitis 3 1 2
Acute cystitis 4 3 1
Acute pyelonephritis 6 S 1
Chronic cystitis 10 4 2 3 1
Acute cholecystitis 3 2 1
Acute cholangitis, Septicemia 1 1

Total 33 16 13 3 1

Effective rate = 87.9%

Table 6 Summary of bacteriological response

Bacteriological response
Organisms No. of cases
Eliminated Decreased Persistence Alternate Unknown
S. aureus 1 1
E. coli 12 12
K. penumoniae 3 3
P. mirabilis 4 2 1 1 (C. albicans)
P. rettgeri 1 1
C. freundii 1 1
H. influenzae 2 2
S. aureus
E. coli ! !
S. aureus 1 1
K. penumoniae
E. coli
. 1 1

K. pneumoniae
S. faecalis
K. pneumoniae 1 1
P. aeruginosa
Normal flora 3 3
Not tested 2 2

Total 33 24 1 1 1 6
Eliminated rate = 85.7%
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STUDIES ON CEFTRIAXONE (Ro 13-9904)

AKIRA SAITO, YASUMICHI KATO, KIYOFUMI ISHIKAWA,
EINOSUKE ODAGAKI, MASAHIDE SHINOHARA and KAYOKO MORITA
The Second Department of Internal Medicine,

School of Medicine, Hokkaido University
MAasuMl ToMIZAWA
Sapporo Hokushin Hospital
ICHIRO NAKAYAMA
Sapporo Tetsudo Hospital
KivyosHl SATO
Clinical Laboratories, Hokkaido University Hospital

The antibacterial activity of ceftriaxone (CTRX, Ro 13-9904), a new parenteral cephem antibiotic,
was tested against clinical isolates using plate dilution method with inoculum size of 10° cells/ml. The
MICs of the drug were under 0.2 ug/ml in 54 strains of Escherichia coli and Klebsiella pneumoniae, under
0.025 ug/ml in 40 strains of Proteus mirabilis and Proteus morganii, 0.1 ~ 1.6 ug/ml in 20 strains of Serratia
marcescens, and 3.1 ~>100 ug/ml in 100 strains of Pseudomonas aeruginosa.

Pharmacokinetics of CTRX in healthy volunteers were investigated. Intravenous administration of the
drug at dose of 0.5 g or 1.0 g yielded to each 3 volunteers. Serum levels after S minutes were 132.3 ug/ml
at a dose of 0.5 gand 221.7 ug/ml at 1.0 g, respectively, after 1 hr 71.3 and 121.7 pg/ml, 6 hrs 35.0 and 57.3
ug/ml, 24 hrs 10.2 and 16.1 ug/ml, and finally after 48 hrs 1.4 and 1.8 ug/ml, respectively, with bioassay
method. The B-phase biological half-lives of the drug were estimated to be 8.53 hrs at 0.5 g and 8.42 hrs at
1.0 g, respectively. Urinary excretion rates during 48 hrs were calculated 59.3% at 0.5 g and 43.3% at 1.0 g,
respectively. The data with HPLC method was as same as with bioassay method.

Thirty three patients with bacterial infections were treated with CTRX administered at dose of 2.0 g
d.i.d. intravenous drip infusion for 5 ~ 14 days. Excellent responses were found in 16 of these patients,
good in 13, fair in 3 and failure in 1. The effective rate was calculated as 87.9%. As to the side effects, a

loose stool otcurred in one patient and two eosinophilia were observed.



