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Ceftriaxone (Ro 13-9904) (B3 5 FEBEAYAFTE
—HE N 7% H NI EBRORE R SIC B 28R PRI TIC D WT—

I R U < B T AR B N
ke i B Y E
N N
1 o 7 Al RO
fift Sz et RO BE ) YR

3 g

#r cephalosporin A5k Al ceftriaxone (CTRX, Ro13-9904) (=T,
W4 & OVEBRA) R BB 52 B 2 8h AT A st L 7o,

AR DECHE 7713 cefotaxime [ZILEOYFAILL Torrz, &7 F 7 ERIEMEBIIE 2 K RIZ 4505 2 Bl
e A Ak, 4P T, BB PIBIEO Y — 213 R ERTS IS H Y, 9.1011.52ug/ml, ki
PFERE AL O e 54027 78%,  HHAR IR N S H 4 d 2 BERT 2 T T13.8%, 48RRI E TT
18.7%, VRIS NE 22627, 55 14C cephem B TRAATEL I 7 SiMIC BT 2 & % 2 541,
B 58 5 4 FREIZREL T, cefotaxime & [lBRIC, “FHL ToHBL 2@ A R"T 2 h b, F—
SORIKFNE L TOV5 e @fs 22 T b LM X urz,

722 UACANS M i B -ty B by TR, Sifib 12 TERT A 0TReEL H 0, iRkt H

IR BERR L2 X B BT

LD T, BKRDNE LTS,
EHE LI LETH DB EE2 L1Lb,

]

i

Ceftriaxone (CTRX, Rol13-99041(t 7 { 7 OF. Hoff-

mann-La Roche tF T B % 2 4072 #0695 505 = ik {Ccep-
halosporin &l 7, o 5§ = [ bR 128 Todv HLE T &
AL, EORGHE2S C MR e A IR R
EOO AR L, bRl A B0 KRIO IERENY,
B RO BIF 7 L3 K K TIEI 20 afEsd o 4L, 72 4 2 TRl R
245 TEHEY, 2 OB E I & 0 2 A7 2 i [
X TR0 T, foe L ARRIDHF )y & )2 B0y ih 1 %
B SO R AT D TRERS L 72,

I. ¥ LUBE

1. BBERSBEHKRICNT 25EH

AT RHNED S, aureus 158k, S. epidermidis 68Fk,
E. coli 69%%, Salmonella 7%, K. pneumoniae 23k, K.
oxytocad2¥k, P. mirabilis11¥k, indole PPt Proteus 3%k,
Enterobacter 128k, Citrobacter 6 ¥, S. wmarcescens 7
B, P. aeruginosalSkk, 51288%kiZ DT, 0 A{L FHek:
FEEERICE L TR N EERLEBE (MIC) %

MR 2 M2 B 729002, H 4

Mk, sigExsclL <, 4

ME L, B 058 L 72 cefotaxime (CTX), ceftizo-
xime (CZX), cefoperazone (CPZ) & &1 & I 72,
% b P. aeruginosa D413, cefsulodin (CFS) & 4
FZz 7z, HMER310°CFU/ml T4 5,

2. RRARBT N IVERAMEBRL I 5 5 BERPBT

K& 2 kg B O A MEEHERRE 4 B &G, BEs
R EIBEEH D8 TH 5,

A#1100mg/kg % 1 9] one shot ffid: L, 2 B[ £ Tid
169 2242 8 [, LAt£309r Z X4z 4 [ul, 4 BEE £ T2t
120000 i, R A BRICL A IS & 0058, 4 BB H o &
AR, TR R L TR 4 & ffEdE L 72,

AR WREWEZ (L, E. coli NIHJ JC- 2 ¥ (10°'CFU/
ml) % BEW & 3 5 paper disc i 4 Flv 72, I
Antibiotic Medium No.1 (7 ml/plate) T, standard
TESUZI21/15M Kl iliie (PBS) pH7.0% Hwv72, &K
A L BBE TR0 . 2ug/ml Thh 572,

II. B -

1. BRERSBEHR T 5 MIC
# #6 5l © MIC 57 4ii # Table 1 12, MICs4 & /0.1
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Table 2 MIC,, and % of strains inhibited by 0.1 ug/ml or less
MIC,, (ug/ml) <0.1 pg/ml (%)
Organism

CTRX CTX CZX CPZ CTRX CTX CZX CPZ
Staphylococcus aureus 3.12 1.56 3.12 3.12 0 0 0 0
Staphylococcus epidermidis|>100 >100 >100 >100 0 0 0 0
Escherichia coli 0.05 0.2 0.1 12.5 100 89.9 95.7 26.1
Salmonella typhi 0.05 0.05 0.025 0.39 100 100 100 0
Salmonella group B 0.1 0.2 0.2 1.56 100 66.7 66.7 0
Klebsiella pneumoniae 0.1 0.1 0.05 6.25 95.7 95.7 95.7 43
Klebsiella oxytoca 3.12 0.78 0.1 100 69.0 76.2 100 0
Proteus mirabilis 0.0125 0.05 0.0125 0.78 100 100 100 0
Indole positive Proteus 0.1 1.56 0.78 6.25 923 61.5 38.5 0
Enterobacter spp. 100 >100 100 100 66.7 333 66.7 16.7
Citrobacter spp. 100 100 >100 100 333 33.3 333 0
Serratia marcescens 6.25 6.25 1.56 100 42.9 28.6 429 0
Pseudomonas aeruginosa >100 >100 >100 25 0 0 0 0

pg/ml ELF THNR T 5 2 [ F o (795 44 Table 2 (253
L7,

S. aureus158k TlE, AFNL1.56~3 . 12ug/ml (2 55 i
L, CTX A TF STz, o 2 5l 3w, 72
1z,

S. epidermidis 68%k Tlx, 4 A% LI EPALIZ 9 A
L, E— 713 AA1.56~6.25ug/ml, CTX1.56~3. 12ug/
ml, CZX0.78~1. Sﬁgg’ml, CPZ1.56~6.25ug/ml - %

JCZX AL 5 B LK, DLW T CTX DT 3 - 7270,
100;zg/m1 VL EoMEds #2011, 10, 18, 4 87, CZX
Lo b %h o,

E. coli 69Fk T 13, A2 48R0, lug/mibL T, £ —7
120.025g/ml | _% V. FALF0.T8ug/ml LLF. 0.05
ug/ml DHCTX, 0. 2ug/mlLLF. 0.05ug/ml 0 C7‘( &

DL <AL, CPZ130.025~100pg/ml & 254t 1
E—740.05~1.56ug/ml X RE/E

Tl 4 CRININ

K. oxvtocad28k T3, AA120.025~6.25ug/ml (2554
L, E—=7120.025~0.05g/ml, CTX (20.0125~0.78
E—7130.025g/ml, CZX (20.0063
pg/ml LU ~0 lpg/mlizorfi L, E—7130.0125ug/
CPZ 120.39~100ug/ml VL iz L, E— 7%
0.78~1.56ug/ml 7, CZX A L~ X & 4 <4, LIT
CTX, K&, CPZOKTH -7
P.omirabilis 11EE TLx, ARNZ0.025ug/ml LLF (2795 i,
£ —71020.0063ug/ml VL N7, 0.0125ug/ml LL iz fi
L, E=720.0063ug/mlLL o CZX » 1313 ) 5,
0.0125~0.05ug/ml {297 L, E—750.025ug/ml O
CTX 13X, CPZizk—7%0.78ug/ml “8 ., 7
2o T
Indole Bl Protews 138k Tlz, AAI20.0125~0. 1ug/
ml 29 L, 0.025~25ug/ml & CTX, 0.0063xg/ml LA
F~0.78ug/ml & CZX, 0.78~50ug/ml &> CPZ LY W)

pg/ml (29045 L,

ml,

1295 Turz, ST LT

S, twphi 4 ¥ TIE, AR F N CTX (3T 470.05ug/ Enterobacter128k12108, 4 5 X 402 &1% ek 2 3k
ml, CZX 120.0125~0.025¢g/ml, CPZ (20.39ug/ml -, btz BN D 9T A CTX 120.025~0.2
CZX 7y = & L4 ¢, Salmonella BEE3 ¥ T, A4 pg/ml, CZX 120.0125~0.2ug/mbizorfiy L, 3 Al3LE
20.05~0.1pgg/ml, CTX0.1~0.2ug/ml, )% T, CPZ130.05~0.78ug ml =L &7 72
CZX0.05~0.1pg/ml =, 3 #3314 % T, CPZ it Citrobacter 6 #4124, 4 ) & 41250ug/mIlL =) 2 fih:
0.78~1.56g/ml * &5y MIC fiti %55 L 72, o fzh, ) ARk TIE, ARAE Lo CTX 20.1~0.2

K. pneumoniae?3% T2, CPZ %< 3514, wi i pg'ml, CZX 120.1~0.39ug/ml T, 3 AMIZIZ A ¥
L0 2ug/ml LUFIZ 20 L T 7zhy, B — 71 AF) i e, CPZ130.39~12.5ug/ml 2 g MIC % 5L
£ CTX 150.054g/ml, CZX 1£0.0125ug/ml T, CZX %3 7z,

gﬁt{)’é‘(j[kk‘/:

S, marcescens TH T, AA20.05~6.25ug/ml,
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Table 4 The half-lives (T1/2) and areas under the curve (AUC) of CTRX after an intravenous
administration of 100 mg/kg of the drug in the staphylococcal meningitis in rabbits

Ty AUC (min. ug/ml)
Rabbit | Specimen | esey | 15~ 60 min 15 ~ 120 min. 15 ~ 180 min. 15 ~ 240 min.
© | serum % 7 % %
IR AR
2 iesr:m 312.1 394 3222.75 666 1 5525 | 122 Zgifms 15.9 fggi.zs 18.5
s e Lo | 190 s 140 | dens | 21| Seas | %5 | dosgas | 2
4 i::“l 1323 3.37 32?25 754 | 5163 12.4 622;5 15.4 ??;i 17.9
wean | ™ ge | 262 | Thaer | 91| “prans | 198 | Dasesas | 167 |issarns | 197
CTX 120.1~6.25ug/ml (2454w L, (236 %, CZX (X pg/ml, 1B§57.5+5 19ug/ml, 2B5M27.1+5.03ug/

0.025~1.56ug/ml TX=§ ¢4, CPZ120.78~100ug/
ml Th -7,

P. aeruginosal 5% T3, A&l L1 CTX 136.25~>
100¢g/ml, CZX 1312.5~>100ug/ml (=i L, 13135
S CPZ131.56~50ug/ml iz L, ion 34L& D9 ¢
1, CFS (31.56~100ug/ml 2574 L Ty 7278, 12K
1.56~3.12ug/ml £ - THY, Lo Nty
72,

Vb3 5 -, KAl CTX, CZX o 3 AIEIZIZZ
I n#Eiz <, CPZ I3 P aeruginosa USD 7 7 L
FEVERE TO L 2025 - Tunrz, 7 7 LR EIZ DV
T MICq b & 0. 1ug/ml LUT THIHI T = LHEDE T
4T CPZ ko 3 I % Mk B = (Table 2), E. coli
TIEAF >CZX >CTX DIaT, A&l L - 2 L <AL
Salmonella T3 AK 2CZX=CTX, K. pneumoniae T
12 CZX = A#I=CTX, K. oxvtoca Ti13 CZX>CTX> A&
A, P.omirabilis T2 A #=CZX>CTX, indole by 1t
Proteus T 13 A K >CZX=CTX, S.marcescens T I3
CZX>AKI=CTX ONET, Enterobacter, Citrobacter,
P. aeruginosa Ti3 3 ANITEH TH - 72,

2. RAEET N VEREMEEAC 5 BRPBT

4PIDFERNZ BT b GBS Tomrh, S s &
X FDEE)E X standard error # Table 312707l 7z,

D E— 713 40 & L ERHERISTIZ A, P
117+5.06ug/ml T, LLikiR <z 2K F L, 307087.0+£4.73

ml, 3BFfI18.1+3.42ug/ml,
Th-7. —HMEPBENE— 7138, 7595 2 1) (No.
2, 3), 307%* 1 (No. 1+, 60~75%%" 11 (No.4)
T, FEITIR75% 44 5 £ &<, 9.10+1.52ug/ml, LA
% 2 KEM7 4541 00pug/ml, 3 85MH6.00+0.72ug/ml, 4
BEfl4. 854 0.51ug/ml &, 2o THRZIZIT L 72, 1
i, BB F N F O — 2 EDEIET . 78% & 7
5.

Table 3 DHkiA &, /s THESIZ L - T, Bk
PR IREEE] (T, 238, 2722159751, 2,
3. AEoM#R THEfE (AUC) # 84, Table 427
L7,

PEYRE RO T 01218857, M IED F 271,759
T, T MM ei31.99~3.9412 53 L, “FH2.62T
oz,

C BEMROME o 5 4,
FTT, £HLF19.13, 13.8, 16.7,

. = =

GRIDBHF L o7 202 BT A &GRS 8
BRIz 2 MICV L M3 5 &, 1IITFD O TH -
7o e HRHTELL S EM L ZH T, HiEL oK
L EHLL S LT AR T 5 bR L 2o B

IR 6 MM TH 12 XF 3 5 MICq % Table 5 (-
L2 AR 11131303 CTX IZHILL TH Y, $Hi-

4 FFfI12.8+2 .66ug/ml

1, 2, 3, 4858
18.7%TH -~ 712,
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Table 5 Minimal inhibitory concentrations (ug/ml) required to inhibit 90% of clinical isolates
(From the symposia on new antibiotics in Japan Society of Chemotherapy and other
literatures!! ~17))

Organism CTRX CTX CzZX CMX CAZ LMOX ABPC PCG
Streptococcus agalactiae 0.06 0.025 0.2 0.06 1.6 8.0 0.12 0.06
Streptococcus pneumoniage| £0.015 | £0.015 0.1 0.03 0.2 1.0 0.12 | £0.015
Neisseria meningitidis 0.001 0.001 0.002 0.008 0.015 0.008 0.12 0.12
Haemophilus influenzae 0.1 0.1 0.1 0.2 0.1 0.4 25 -
Escherichia coli 0.2 0.2 0.4 0.4 0.4 0.2 >100 -
Proteus mirabilis 0.2 0.2 0.4 0.4 0.2 0.4 25 -

Table 6 Pharmacokinetic parameters of various antibiotics in rabbits with
staphylococcal meningitis after 100 mg/kg i.v. administration
C max AUC CSF/Serum (%) Tz
Antibiotic CSE/
CSF Serum 15~60 | 15~120 | 15~180 | 15~ 240 Serum CSF CSF/
(ug/ml)* (%) min. min. min. min. (min.) (min.) Serum
9.10
CTRX (15) 7.78 9.13 13.8 16.7 18.7 71.7 188 2.62
18) 104
CAZ (45) 9.72 11.7 16.2 194 - 49.6 138 2.78
) 6.09
CTX (30 5.31 9.2 11.7 12.9 - 29.2 47.6 1.63
20 6.42
CzX (3‘0) 3.57 5.8 8.9 114 - 29.4 122.3 4.16
21)
CMX (gg) 3.03 5.09 7.78 9.45 - 22.2 70.2 3.16
) 20.8
LMOX (4'5) 9.41 124 18.7 21.9 - 35.3 70.9 2.01
o) 4.45
ABPC (3'0) 6.15 114 16.8 - - 25 52 2.08
23 2.19
PCG (1'5) 1.4 2.8 3.7 4.0 - 23.7 37.8 1.59

* Numbers in parentheses indicate the time (min.) when maximum concentrations were obtained

RO TlE, CTX X & iz, o = A cephem /) £ )
W e, 70024 ¢ 4L, penicillin G (PCG) (2 Vel % diii H
[ e V-9

AKN OB P LT A by 7 RE B-lactam &) X i 5
» (Table 6 )%, AFI S frz e il FERA 0T Fo F o0 431
5T ceftazidime (CAZ), latamoxef (LMOX) (2
W3y, 2R E T AUC ML e B e 42 TS
LMOX, ampicillin (ABPC), CAZz2>\T 447, T
i 5 it CZX, cefmenoxime (CMX), CAZ 2D
TANTH ), KHOBPOHFEATIE B DEMIIZ A B &
LAY (WA

WSRO T KB T L, TR L SIS

TWELSTRS D Z AT B,

B A KT T, Capoz & 713248112 1 H #i15~200
mg/kg # 257 EIL Tihik L, REEAHBL 22218 T
X, N. meningitidis 2/2, H. influenzae 5/6, S. pneu-
moniae 3/9, WsNHITH2/4, X 502 Z D%5REG %800 L
Tat62B D n ™ % 120 b f e s & L,
N. meningitidis 7/8, H. influenzae 22/25, S. pneumo-
niae 13/23, S. marcescens 1/3, P. aeruginosa 0/1, P.
mirabilis 1/1, S. pyogenes 0/ 1N x4 TH 722 L T
WA A, GBI NI A TH B, A Bl 2k T
Narciso 52D A 5 #1i222~50mg/kg # 1 H 2 [l 5#iE
L, @Bl fihTh 7280 i b b 5, Caboz 5 Dl
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wIT, S, pneumoniae BN R O iy T
oy, REIZ L BTHENE T 7 ) A2 TiEBAAT
bz ERT2OTHA ., BhOE D MIC
130.0035~0.06pg/ml T, HI5E X L7280 i34~
0. 1pg/ml % b2, 4BII205 RSP R = LT 45 1)
B b R (LS, Fe -t 2 W) C3.86 4+ 1.56pg/ml,
6 ] T5.16=2. 1ug/ml, 128 6] T2.25+0.84ug/ml
Tho12",

Je A PCG DRl #1713 1Cv» (Table 6 )
59, S agalactiae, S. pneumoniae Bl 412 043 5 55—
PR X L TH S T X 72, — J7 cephalosporin #4l(2
cephalothin (CET) D if# 4B AIEwIZ & - 7202
b, R E L TR &I (2mh7 ‘«‘)’b*/)@,/*f) 5
ﬁbﬁ'} Ch -7, CET ot #8113 #En 12 PCG £ Y

SICANR T H BP9 RECRD &V o MIC f]‘%‘ofbx

Zrizb LB EEZ LN, PCCOEEIEFMIC A % b
DTN Z & RIRA & L TOM A T X 7205
—OBHTHA P, L12h - T PCG &1 EESFDOHH
hases, Fx i Z;‘ﬁx'i'f’i’# Az w5 = i ce-
phem#ig, RAIEIZ K L THHM AT THY,
CTX, LMOX OFHMEIZEE - M X472 v T h
ThAHH*? Z iz k- T ABPC fittEtk o B R oy

IZREBEIZ B BV o TO R AFEDGEHIZ LA LA
APZZEI2% A, Hl3voTh, RN LEREIRE
MWIIEMRETRELDOTI L o206, 5=t {ce-
phem#AsZ iz D 2L L TL, #OhHh T
e ) L L ENFT N LD A KDL S 70,

"t\-*ﬁf IZHENT B 72ol2i, F OB DB 7

L0 b

RENZ T 250 (MBC) & R 2 = X »7l
mf‘? BN B BRI AT A ER AT AL
il LT L A3, iR B BRI IS DL

é?&nfrﬁwt\ﬁg,bm{l; BiFkIZ & - T MBC Iz %
DA EEEEGT DL E, L 2L MBCo & Mtz

TwlL b ENRYNTHE, L L EHOEKIZON C
MBC # #lj5¢ Téf_t 35S T3 T, —#Helzls
MICqo % JEdEIZ 1 X2 % {37y, 2085613 3 MBC
r MIC AL # *ﬁ‘ﬁ‘é WA S B, FD Foin vitro D
MBC ¥ in vivo D#F41L & JZTL L—#ElLAaunwrub
N etk BB AU, L7 8 L MICwD 104,

TE L2004 uimmﬁd&%@f‘% 1f»’) nNasZEn, D
WL 28R L T 572D %M 52 5105,

“Tﬁu" KA T BIE 2 4172 B-lactam & o) 8l T b i
13, %133 ~13ug/ml FBRIETH - 7205, P FRELL

Eoirh 47 % v 4 B-lactam IO &, T HUL
MICs 0. 1g/ml LUK, freiiic k- T L 0. 4ug/ml LA
TORHE MR EEZ LDV THD ),

Dk ) @l 5 = AL cephem A A& ST A
L, FEAERICHL TL - LT C T bDid A4
ECTX THY, 77 LMHmIZIRALE, LMOX & CAZ
Ll £ - T b, CZX 13 7 7 LB 1TEERS I 05 5
P 728, CMX S BHONFATH X% 5

CTX DA HMEIZEEIZa8sh 50T 57, desacetyl 1A

AFELBZEE, FODD A m?mm/;fﬂf'm Flxvz,
VIV ETHY, RKFNZ T ZDRAULY */J H”(|‘
Rl L eily, R KinRUHE S A X5 A 2 0
/liff-’@f%{?. Ws N 2 3 e 52 5 & H—I—i L

T, —RRIEVZ B, S 61 %IJ':iHLEP
ﬁJﬁ(& PBEOFGAEbHTE V. LLERIZ
T o Bl 1L P E 7 B h AR %ftiié*{&"*“
T, AMKIZBT 2 Mg T, % 8B/ & L THET P
BE T % it 554 2 &, #2005 120 5, Z 0 &4% 1.1
iz & = TIEHhifoh ToOERT L M & 4 B alhEMED H 2
L F MR RIES X LD THRZIZINET 2 &, U1

IRHENTH-TLEDHAHHNIZ ’k—HJTéH*H‘r‘M*‘EE
<, HAr L Tresting X 7 - 72 A HERS G % Bl dA L 7%

') HIZR% S H b s Z iz i, +*}Uzi;‘%f‘%7b\,t5?-

THREZET D TiE v, F205 )%
resting cell 8P DOBHGE T Ho LB T X 2 h 7% &,
e DEEMD TR - THY, b % OME, F T8
G, ik, BRI £ A0 hBHEED LR IZ D TGS
FTHIEDUEEEZ SN

X LS

1) 29I H AL e ol H A Lk, wrdk e o
+ 2 7 4., Ceftriaxone (Ro13-9904 ), 1982
2) CrarT, J.C. & S. TAN : Pharmacokinetics and efficacy

of <Rocephin> Roche in experimental Haemophilus
influenzae type b meningitis in the rat. Int. Congr.
Chemother. 12th. Florence, Italy, July 19~24, 1981
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BASIC STUDY OF CEFTRIAXONE (Ro 13-9904)

—— Antibacterial Activity and Transfer into Cerebrospinal Fluid
of Rabbits with Experimental Meningitis —

TsUNEKAzZU HARUTA, KAN-ETSU OHKURA and SHIGEKAZU KUROKI
Department of Pediatrics, Kobe Central Municipal Hospital
YuTAKA KOBAYASHI
Kobe City College of Nursing and
Department of Pediatrics, Kobe Central Municipal Hospital

Ceftriaxone (CTRX, Ro 13-9904), a new cephalosporin, was examined about its antibacterial activity
against clinically isolated strains and transfer into the cerebrospinal fluid (CSF) of rabbits with experimen-
tal meningitis. The antibacterial activity of CTRX was relatively similar to that of cefotaxime (CTX). The
peak CSF concentration was 9.10 + 1.52 ug/ml on average 75 min. after an intravenous injection into 4 rab-
bits with S. aureus meningitis. The CSF/serum ratio of the peak concentration was 7.78% and the CSF/serum
ratio of the AUC was 13.8% from 15 min. to 2 h and 18.7% from 15 min. to 4 h. The ratio of the half-life
time was 2.62. These values suggest that CTRX is fully qualified to be a drug of first choice among the third-
generation cephems since its transfer into the CSF is favorable and it shows, as well as CTX, an excellent
antibacterial activity against 4 major strains causing meningitis. However, considering that the extremely
long half-life of CTRX may lead it to be accumulated in the CSF and that its biliary excretion is at a high
level, further investigation is to be performed on the dosage, interval and usage in order to obtain the maxi-

mum effect and minimum adverse reactions.



