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Table 1 Background of healthy male volunteers

Body s
Volun- Age Height | Weight | surface (é{:::;r;ze

teer (cm) (kg) (ar;eza) (ml/min)

A 23 165.2 62 1.69 95

B 20 173.7 70.5 1.84 99

C 20 169.8 78 1.89 116

D 21 170.7 S5 1.64 98
Mean 21 169.9 66.4 1.77 102
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Table 2 Serum levels of CTRX in volunteers after 0.5g intravenous injection
(ug/ml)
ASS2Y | yolunteer | Smin | 15min [30min | 1h 1.5h | 2h 4h 6h 8h 10h 24h
method
No. 1 126 101 87 72.5 61.5 52.5 49.5 30.5 29 21 S
No. 2 157 140 105 87 78 70 52 43 37 29 11
) No. 3 186 123 114 66 54 48 36 29 27 18 5
Bioassay
No. 4 114 78 69 60 51 48 38 24 20.1 18.5 2.7
Mean |147.75 |110.5 93.75| 71.38 | 61.13 54.63 | 43.88 31.63 | 28.28 | 21.63 5.93
S.E. 16.19 13.46| 46.88 | 35.69 6.04 5.23 | 4.02 4.04 3.48 2.54 2.96
No. 1 140.4 99.7 948 | 83.3 66.4 44.8 | 44.0 36.3 29.9 24.5 6.1
No.2 [152.7 123.2 | 105.6 | 86.5 77.6 75.5 58.6 479 | 423 35.2 13.6
HPLC No.3 |124.2 |101.6 | 88.0 | 71.1 | 60.4 57.4 | 42.0 32.1 | 245 | 214 | €50
No. 4 129.2 102.2 82.6 | 70.3 63.8 56.8 39.9 28.5 24.7 18.5 <5.0
Mean |136.6 106.7 928 | 77.8 67.1 58.6 | 46.1 36.2 30.4 249 -
S.E. 6.3 5.5 5.0 4.2 3.7 6.3 4.2 4.2 4.2 3.6 -
XA AT, IR A kR A ey T ABE. ASIHL Fig. I Correlation between the HPLC and the
B NE, 4 1 B Ugm 40 e B b X%y, biroassay methods for the determination
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Table 3 Urinary levels and recovery rates of CTRX in volunteers after intravenous injection
0~ 2h 2 ~4h 4 ~ 6h 6 ~ 8h 8 ~10h 10 ~ 24h 0~24h
mAests]fyd Volunteer
© (ug/ml) (%) | (ug/ml) (%) | (ug/ml) (%)| (ug/ml) (%) | (ug/ml) (%) | (ug/mD) (%) (%)
No. 1 664.5 11.3 | 625.0 11.4 | 203.6 5.5 125.0 4.7 117.2 44 | 469 7.7 45.0
No. 2 148.6 15.2 | 548.0 11.6 | 528.5 7.1 219.2 6.0 1214 5.2 | 56.3 11.5 56.6
Bioassay No. 3 528.5 13.6 | 625.0 7.8 | 332.5 5.3 187.6 3.8 140.8 4.2 | 406 7.6 423
No. 4 4690 17.4 | 4105 8.9 |293.0 6.0 117.2 43 117.8 5.9 31.3 11.2 53.7
Mean 452.7 144 |552.1 99 3394 6.0 162.3 5.0 1243 49 | 438 95 494
S.E. 109.3 13| 506 0.9 68.6 0.4 24.7 0.4 5.6 04 53 1.1 34
No. 1 835.8 14.2 | 547.8 10.0 | 238.5 6.4 146.4 5.4 142.0 5.3 80.8 13.3 54.6
No. 2 194.0 19.7 | 616.7 13.1 | 7424 9.9 299.6 8.3 167.0 7.2 | 118.5 24.1 82.3
HPLC No. 3 4809 12.4 | 6045 7.5 | 3489 5.5 211.0 43 118.3 3.5 63.1 11.9 45.1
No. 4 4744 17.6 | 559.7 12.1 | 376.2 7.7 171.3 6.2 109.6 5.5 40.6 14.5 63.6
Mean 496.3 16.0 | 582.2 10.7 | 426.5 7.4 207.1 6.1 1342 5.4 75.8 16.0 61.4
S.E. 1315 1.6 168 1.2 {1054 1.0 103.5 0.8 129 0.8 16.5 2.8 7.9
EF 12 Fig.2 Correlation between the HPLC and the
1 A iAo B IYYE 4 2 [ RCAIL, 4 mlig 3l bioassay methods for the determination
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Table 4 Pharmacokinetic parameters of CTRX in healthy volunteers
No. 1 No. 2 No. 3 No. 4 Mean
Bioassay | HPLC Bioassay‘ HPLC | Bioassay | HPLC | Bioassay | HPLC |Bioassay | HPLC
o« (hr'!) | 247 230 0 1.69 2.30 2.27 2.14 6.62 3.74 3.3 2.6
g (hrt) 0.12 0.11 0.09 0.09 0.11 0.13 0.14 0.15 0.1 0.1
t% a (hr) 0.28 3 0.30 0.41 0.30 0.30 0.32 0.10 0.19 0.3 0.3
t % B (hr) 599 | 6.06 7.47 ‘ 8.00 6.53 5.52 5.06 459 63 6.0
Vdcce (L) 3.65 3.39 2.96 3.03 244 | 3.76 | 3.24 3.35 3.1 3.4
Vdss (L) 6.50 6.38 5.76 | 5.55 698 642 734 6.05 66 6.1
AUC (ugehr/ml) | 639.00 | 652.26 | 880.72 1,003.97  605.99 | 591.29 | 483.22 | 528.59 | 652.2 694.0
K,, (hr'") | 1.04 1.02 0.77 ‘ 1.01 1.33 0.85 3.60 1.61 ‘ 1.7 1.1
K,, (hr'!) 1.33 1.16 0.82 1.21 0.71 1.20 2.84 2.00 ‘ 1.4 1.4
K,, (hr'") 0.21 0.23 0.19 0.16 0.34 0.22 0.32 028 | 03 0.2
ClP (ml/min) 13.00 12.83 9.50 8.33 13.83 14.17 17.17 1583 | 134 12.8
CIR (ml/min) 5.83 QLQO | 76i 76.87374 10{? v6‘33,1 1§.67 J»,IOZQEJ W?J_ 7.5
’i 37 HHEIRB9°C 15 D 28 X Y i F e L T ABE. i s e (2B 7, BEOATHEK Lk L 22hn iF -
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Table 5 Clinical results of CTRX
Sex Diagnosis . Clinical
Case Age (Underlying disease) Organism Dose effect Remarks
1. MH F Chronic bronchitis 1.0g X 1d.i. 19 days |Good Leucopenia
84 (Congestive heart failure) (Ccr 14.2 ml/min)
2. K.Y F Secondary RTI 0.5g X 2i.v. 30 days |Good
74 (Pulmonary cancer)
3. LS. M Bronchopneumonia 0.5g X 2i.v. 15 days |Good
73 (CVA)
4. N.M. M Bronchopneumonia 0.5g X 2 i.v. 18 days |Good
66 (Pulmonary tuberculosis)
S. Y.L M Pneumonia 0.5g X 21i.v.9 days Excellent
‘ 32
6. K.S : M Pneumonia 0.5g X 2i.v. 11 days |Good
52 (Alcoholic hepatitis) |
7. MT. | F Pneumonia [0.5g X 2iv. 17 days | Good
Y w
P N — b —
8. R.K. M Pneumonia ‘ [1.0g X 1iv. 12 days | Good Transaminase
48 | | elevation
9. C.S. F Pneumonia [1.0g X 1i.v. 12 days |Good Leucopenia (2,300)
42 (Hyperthyroidism) Neutropenia (644)
10. M.O. F Pulmonary abscess 1.0g X 1i.v.58 days | Fair
.62 (Diabetes mellitus)
1I.LNM | F  BTI 0.5 X 2i.v. 14 days | Good
71 (Senile depression)
12. T.Y. I 'BTI 0.5g X 1i.v. 17 days | Excellent
52
13.RI. | F BTI 0.5g X 1i.v. 17 days | Good
.
14. T.W. OF BTI 10.5g X 11i.v. 14 days | Good
41 (Gallstone)
15. K.T. F Asymptomatic bacteriuria § coli 10° 1‘ 0.5g X 11i.v.21 days |Good (GFR 41 ml/min)
62 | (Diabetes mellitus) S. preu-10/m
16. E.K. F Acute pyelonephritis 0.5g X 1i.v. 6 days Good‘"
35
17. T.1 F Acute pyelonephritis E. coli 10¢/ml |0.5¢ X 11i.v. 12 days | Good I
78
18. F.S. F Acute pyelonephritis E. coli 107/ml [0.5¢ X 1 i.m. 11 days | Good
90 (CVA)
19. M.T. F Sepsis E. coli 0.5g X 11i.v.16 days |Excellent
;81 (Cancer of pancreashead)
20.8S. | F Sepsis E. coli 0.5g X 1 i.m. 14 days | Excellent
|66 (UTI, CVA) E. coli 107 /ml
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Fig.3 MT. 81Y. F,Sepsis, BTI Fig. 4 S.S.,66Y.F, Sepsis, UTI
(Cancer of pancreashead) (Cerebral hemorrhage)
S 10 15 20 I
a4 L 1 71[L " ‘/!L J L 1
£ TG i
CTRX 0.5x1  in 8. 0g CTRX 0.5x1 im
°C (°CH
40 41
39 40
37 R 38

J VTV oA~ ——

CTRX CTX CMZ CEZ

Culture  Blood (5  E.coli 0.1 0.1 1.56 12,5

93% Tdh 7%, 9 HH4A,900, 131 H3.,200, A#Hlxxr
T.800, #7110 H2,700, 16 H H(=133,900(> [a]74
L. RAEH & DBIED I T d - 72, (1MERED 800
B2 L ERI365% T, M PERIC R I (1 4 50— 7
G 9 AEIEENT 3 0 H O FmEREL 37,100, BBk
50% Tk = 72 A% 8 B HZ133.900, 52%, GHRERS 1
(20 F) 232,300, 28%I27%4 Y, (TmEkEY, ffhek
L & KR OBIRISIIE T 6 - 70, B3GR T
HHIDBERE L TH D, 20 %D 8IL B X L b 7o,

fER 8 ¢ AHRMHINTOGOT 25, GPT 17H5Th -
7oz, 8 HHIZIE37, 328y, e v B (128H) (=

(340, 40447 & U A6 5 T FY L, $ikHE7 SR AT /ANEW/ N

ABEI & 19 7 BUGR A 2 5 FL 72 B G i mede 1 o

BEEL THY, ZOHDFEMIZMEEX LT A,
LIE 3 Bl B KR ARl 528 % Z8sh 72005, 4eloliafese |

BED R AL T, D LRI 37 5 A o 72,

. = =

CTRX 12 7 7l $11= aminothiazolyl methoxyimino
acetamide JE & 7 L T\v» 2 &0 T4 3 1 { cephem #)
CTX, CZX, CMX X% <, 75 2blEdiic b4 2451
XIS 3HENZMED ISR D 2 Eh %y, B-lacta-
mase (2%E T, 77 LBEVERSHIZ M B EUH i i
SH NIV H 208 ) Th B2, KD 36 tria-
zine BRA A1 5 2 L UXRHTAC 3 Al & K X A AHR & T, (RIN
FELEL (R - T b,

H L GRE cephem A FI ) IR P4 458 T ) 3K i) 1
FHIREGT 2 AT 5 T B 55, CTRX ) ifiH i i it 4 B
LT ERE A AT, 24BER % F TRIK A IRIRCL 72 9%,
0.5 it 24REI %02 L 5.9 wg/ml o i b s 14 55

Culture CTRX CTX CMZ CEZ
®®

Blood ¢ @& } E coli 01 01 |56 | s6

Urine (9

(506 Lo tiopl 36, 3R] Ty - 720 Z OBl R 1 <t
P A e 2 X0 A i 3 A Ccephem S iR
tr 2pl2 ¥ % L CPZO 1.6 RV, CTT D 2.6l i,

CPMD 3. 6HEfY £ 1) F W= fo <, CTRX D s HLdi R »
bt b7 (E, GERD) cephem KO L T,

Dt dy B fe GG T OME R RO WL pris X 1
2o RERE IR o3 BEA 15 ) 90% MIC?1 H. influenzae 0.1
ug/mILLN O E coli, P.omirabilis, P. rettgeri 0.2ug/ml,
P morganii 0.39ug/ml, K. preumoniae 0.78ug/ml, K.
oxytoca, Peptococcus, Peptostreptococcus 3.12ug/ml, S.
arrens 6.25ug/mIT, 0.5 51 2405 5] 1 0 1 2 1f v i 1
5.9ug/ml i3 FECo BRI 9 90%MIC 4 Jolbi - F
TR LA KREDT, 18IIIRSTHE, 0>
LRI, W ROVEE A X128 £ B 95, 0.5g 1
VISR RS S AT 2 W5 L 152 L o 2 B Hh

-
/

CTRX DBEASE RN L T L Lo JEREN M it O s
ELEL TR AL A (g e | TpEAEL
EL7 KRN A B90%MIC 258 H o 75 2 ikl
AL < kb b0t A HERNFEAT NG #eon b7
PR T B B30 5g o 2 [, %7003 ] g
TR T BT g X L, #EMNES 11258 ¢, 90%MIC f
DG 7T ZBEPER R A £ - 2 ELIE 0 bR i e i
CRTRNEA0.5g & L, JH - LT 1 U1 @sET 548
St A S L2z, PG E s e - THREL 7220080

ADGEHENHTL Hah 4 3, 470150, XA 16T
AN 7 TR0 ) Ofk e 14 SALT IR AR e

L TEADSIEIGL 72 1 0 1 g B2 4L 70.5



VOL. 32 S-7 CHEMOTHERAPY 379

g 10 LN ERERO b e D Rad ol & 5 20 4L JOH K Y 2, BB L > 7 2, Ceftriaxone, fil
5. &, 1982
30 R, # A Cefpyramide 9 4 J) ()
X X #f5¢. Chemotherapy 31 (S-1) 1343 ~347. 1983
1) s fH & HER - DRI - Al - A - HEdl L SR29100 0 AL 40 WEDEL L FeACHERS, EEAT, IR, R
e M H AR L IRAE 2, B o o L Cef- i Cefotetan o) #ifih 13 77 (1#iF 72 Chemotherapy 30
triaxone, fili 5, 1982 (S-1) 187 ~195, 1982

20 G Off CAE SRS, 29l B Al e ik e

BASIC AND CLINICAL STUDIES ON CEFTRIAXONE (Ro 13-9904)

FUSANOSUKE YAMASAKU and YASUTOSHI SUZUKI
Internal Medicine, Suibarago Hospital

Serum and urinary levels of ceftriaxone (CTRX, Ro 13-9904) were determined by bioassay and HPLC
methods in 4 healthy adult volunteers after a single 0.5 g intravenous bolus injection. The mean serum level
of CTRX after 24 hours was 5.9 ug/ml by bioassay. Mean serum half-lives of the 3-phase by pharmacokinetic
analysis using a two-compartment open model were 6.3 hours by bioassay and 6.0 hours by HPLC respec-
tively. Urinary recovery rates were 49.4% by bioassay and 61.4% by HPLC methods.

A clinical administration of CTRX was conducted in twenty patients who were suffering from various
infections. A daily dose of 1.0 g (four patients with 1.0 g once a day, six with 0.5 g twice a day) was admin-
istered intravenously to ten patients with respiratory tract infection and the results were excellent in one
case, good in eight and fair in one. Clinical effects of 0.5 g once a day of CTRX were excellent in one,
good in three patients with biliary tract infection and good in all the four patients with urinary tract infec-
tion. In two patients of septicemia of E. coli (one caused by biliary tract infection and one by urinary tract
infection), daily 0.5 g intravenous injection for 16 days was given in the former and daily 0.5 g intramuscular
injection for 14 days in the latter. Body temperature fell to normal on the next day. Causative organicms
were eradicated and excellent clinical effects were obtained.



