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Ceftizoxime (3#7L {PHFE X 1172(1 $+f cephalosporin RFLEMHK TH S, GEbLIhONIZER
A & U THRME B19-H1 4 L[EAID 20 mg/kg % one shot THIEL, ZNMAHME, ZWAR
[F % @R HE L7zo Control & L T Cefazolin(CEZ) # A\ +7:, Ceftizoxime o) = MBI 510
DRITE =2 ZRL, FOMIE 41.0 pg/mITHD, TORFMNK 7 5 7 LXIJZERAIC TR, RS
% 4BMTO.9 pg/ml DfZ L 72 ARDORMABMEREHH T HBIZLRLREI038ZE ~
7 #RLEDMIL35.8 #g/g 7D, BEI0DHITIT 25.3 4g/8 ¥RL MFMED 23.0 xg/ml %

LA 720 BE 4 BFRBICTIZ0.7 4g/8 LisoT,

WIZ, ERERATRET & L TERALIRENKRENT X TEBBHENRN ThH - e L BEB K BT8E 3 #
iZxtl, Ceftizoxime 1 g # one shot #i¥ TRE L T NM+BE, 2REXWNREL T 1. Xk
fRdt L FRICBUF BT R RL, mMABRERRSFI03HIZ58.5 4g/ml £ €~ 27 %/RL, 1REH%
Zid 28.5 pg/ml L7512, RMARBREIIRE 1 BERBIZ 21.0 #g/8 DIEX R,

BREISAE LT, SRLIRE RENTXTERBHENT H- 725 ADBRESEILNE 1
E1g, 1FEMOSKBTEZIBECTRE L. 2HAICEDKEE, 1A EROMP & hizo XM

RET S L BONOHRIERIZERL 7805 720

FE R A SRR D BERE D IR E & L T 19504 H> 5 19604 D %]
DROBTIRT VYRBEERE TS 7 7 ABEREG ST
b oTodd, (LFEREEDOESITHOI960EK Lk 7 7 MEatERE
DEESHMERICH h1-3 . Tablel K RT LB HURIEB
17 19734 5 19764 % TD BBBE3268H, HOBRME A
18BBIDAHTT S, 7 7 nEEHEREN56%% DTN 3L,

& T Ceftizoxime (CZX) i3, BRESZPRARF IR X
hitHF LU WESS cephalosporin % 4R T, Fig.1 01t

Fig.1 Chemical structure of Ceftizoxime (CZX)
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BEAMBIERICHEL, EXOWEA S K s vbh, GBI
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KE 2.5 kg~ 3.5 kg DERBERRICBFRELLIE
BL 3T AH 8, ERI3BIIHLUHRELBLE
L T AR ARIZ 475 CZX, CEZ 20 mg
/kg % E#RA>0 one shot THIE L, #iF® 304, 1K
M, 2EFM, 3RFF, 4 REC BRI IRRE KA
WBREZREL 720 FRilnt EEHERRE: T CRERICHEAL
PeAt =2~ UbELy, 3,000 r.p.m 15 AEROSE
LTELN BT RKL Ulco BRIZARED D LB
DEMLRIL, ERUEE M/15 pH 7.0 HBEH
W THI 2452 F R L polytron homogenizer i J DB
T X DHAEYEND BBy BT 75H5H, homogenize
L7207 3,000 r. p. m. 20 S E LKL, Bt
W ke Urc, SH BB W E2 Bacillus sublilis
ATCC 6633 bk BEE & T 5 MBFH7 « 2 2 ETHT
72 EBRAKBITIE 7 = v RIEH Y AL RE-
~ 74 27 WE 8 mm (FFRIE) ¥AV, £74 27



Table 1 Orgenisms from burned surfaces (1873~1976)
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Years
Total
1973 1974 1975 1976
No. of patients 61 52 : 8b 128 326
88
Bacterial positive cases 20 17 23 28 No. of
b strains %
S.aureus 13 6 12 18 49 28.8
Enterococcus 2 1 1 1 5 2.9
Streptococcus 2 1 1 1 5 2.9
E. coli 4 2 4 3 13 7.6
Enterobacter 1 0 2 3 6 3.5
Citrobacter 1 0 0 1 2 1.2
Klebsislla 2 1 3 2 8 4.7
Serratia 0 0 0 2 2 1.2
Proteus sp. 4 4 3 3 14 8.2
P. morganii .0 1 1 0 2 1.2
P.reltgeri 1 0 2 0 3 1.8
P.inconstans 0 1 0 0 1 0.6
P.asruginosa 6 8 12 10 36 21.2
Other GNB 1 0 3 4 8 4.7
Peptococcus 0 0 0 1 1 0.6
Candida 1 2 2 10 15 8.8

Table 2 Concentrations of CEZ in rabbits after intravenous injection (ome shot)
;‘,‘r of 20 mg/kg (n=12)
/

Case Serum levels (zg/ml) at indicated hr Skin levels (ug/g) at indicated hr
Nl g | 1 2 3 4 % 1 2 3 4
Y | 90.0 54.0 26.0 11.0 7.00 32.2 9.5 4.21 3.57 2.21
2, 90.0 52.0 31.0 20.0 11.50 31.2 8.7 9.06 3.14 2.72
3 | 115.0 56.0 31.0 15.5 11.00 48.7 25.8 | 15.90 5.30 2.63
4| 59.0 29.0 5.6 2.2 Trace* | 26.1 6.9 2.61 1.29 Trace**
5 | 60.0 36.0 9.0 3.6 | 1.65 21.1 12.2 3.03 1.48 Trace
6 {1‘{75.0_ 42.0 12.0 | 5.6 - 3.30 23.8 16.0 3.10 2.04 Trace
"‘,7' | 130.0 88.0 47.0 20.0 1.55 28.9 13.2 | 2.19 2.97 1.20
g | 56.0 37.0 13.5 4.7 1.85 19.2 7.7 3.12 1.63 Trace
‘9’ 74.0 50.0 25.0 10.5 7.00 17.4 20.4 6.70 4.63 2.16
100 | 66.0 4.0 8.6 6.3 3.90 10.7 ' | 12.3 1.42 Trace | Trace
11’ | 68.0 41.0 12.5 3.6 1.55 21.3 9.5 2.96 1.34 Trace
12:1 86.0 66.0 28.5 14.5 8.60 32.9 20.3 4.21 3.17 2.72
o 12 12 12 ‘ ‘12 12 12 12 12 12 12
Mean| 80.8 '49.6 20.8 9.8 |%4,91 26.1 13.5 4.88 2.55 1.14
S.D.| 22.9 15.8 12.5 6.4 '3.97 9.7 5.9 4.05 1.53 1.25

*Less than 0,78 #g/ml, ** Less than 0.37 ug/g
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iRk A 16 4l @BAGA ¥ 4 tripleplicate method CUIE
L7eo MuHs Higiz CZX 1) Of CEZ M/15 ihMRiR%
W (PH 7.0) (2 & B b DT AWVTER L7,

25ds, WA EME LT CZX 0 one shot #k#10
2, 203D e M ds S USRI BED WE % Ak
FHETET- 120

2. [RERMIRAS

(1) AL ASRBRIER A FHs & UKy SRR IERAHFHZ
A, SREEH Y TEL TV ABETHINTON %
4 SRR TR TERWIAARTEH - 7o 3 HITH
L, i CZX 1 g % one shot THL, !/ 1 kMK
(Case S.K. 723445 10 3%, 30744, 1Rk, 2 el
BITRMITRM, £BEMORR LT, Mk LR
BRU7:SBHAND 1 ke LT CZX DBTERN
2o BATRENESII AR OBREBEKRTH 720

(2) TAfuS4EE 2 AL HLMRSES A ¥ T o it
FRBRTEER AL FHS & U M SORBRTERAFHI AR+ TH
D, bRt BMERENRL TERBHARTH - 0B
PufiE B 5 PIICK L CZX 285 L T DBERANRL R
HUrco 5RDRFIIHHESE 45, REEH1HITH
5, 1AK5RIT 2 gL 720 BEHIIS % glucose
250ml (= CZX 1g 2%, 1R TRIEHIEL 7
Wp 30, EEAKEK3 ml ZEMBL BREL RN 2 A
Thotze RENEEYRY L VHEIIZLHDHHH
AN B LI » 720 BRERBIRIE DRED Hk, R
#, GmRE, BEEORELE LERCEL B,
2R, ®YD 4 BFHTRIEL.

II. EHRAM

1. EmEfmE

(1) Control B¥

%z CEZ 20 mg/kg #% one shot T#EL7cBRIZ
12510 fn B EE, BRI E DR % Table 2, RIFEMHED
SEYEOHRY Fig.2 (URT. mRER BiE®305
T — 27 %KL, £NDMHIZ80.8 ug/ml THY, ZTDK
BEEORERE & LITH MK 7 7 7 E2IHTERMICTHR
TAHEAEZRL, BROBMELEEZRDUN 7287,
WotZH, RRNEE L MPEE s RROTBEZRL$
E#302TC26.1 pg/g LE— 2 & RLIZK, Rxtk”
57 ERIZI—ERIC TRURSHA%R 4RETL.L
©8/8 DIExRRLT.

(2) CZX B

199D ZxRIC CZX 20 mg/kg one shot T L7z
BoMmAmE, KERNREDCHE % Table 3, REMED
SEENHE Y Fig.3 IWRL. M REI#EH10
BT —2 %KL, FDOMEIZ41.04g8/ml Thot2o D

SEPT. 1980

Fig.2 Concentrations of CEZ
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® ANK7 5 7 LREOBR L L HITITERAIC
TR L #5684 4 Re@EIZ 0.9 ug/ml DEXRLR,
BERABEREOHTERCLAL, R50FERE-
2 BRLUFDMEIR 35.8 #g/g L75, RENHHITE
25.34g/g %L, MFBED23.0 xg/ml % LE-
720 BT 4RI 0.68 ug/g DIEZ L ~120

2. ERRAIRRES

(1) CZX e b mA A & B RNRE

FAABLEREBREN T X CERBBERTH- 12
BHREHTEE 3 2L, CZX nm+BE ¥
WIBEEY Bl L. BHns 8% Table 4 TRL
70, EBMRNLERZ LD L FEEOME, KRR
~NDOERKOBIINTREN S,
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Table 3 Concentrations of CZX in rabbits after intravenous injection (one shot)
of 20 mg/kg (n=19)

Case Serum levels (4g/ml) at indicated hr Skin levels (ug/g) at indicated hr
N g [ |1 2| 8 | 4 ||| 1] 2 ] 3 | 4
1 36.0|26.0 | 8.80 | 5.60 2.95 i 30.2 | 22.3| 16.9 8.90 !Trace"““
2 42.0 | 33.0 | 7.00 | 2.80 2.60 42,7 (33.9| 11.4 7.67 | 4.95
3 18.0 | 12.0 | 4.50 | 2.30 2.50 31.1|15.5| 11.0 3.74 3.00
4 1} 39.0 | 18.0 | 5.00 | 2.45 1.75 35.6 | 20.2 3.4 1.21 Trace
5 ! 19.8 | 12.0 | 2.85 | 1.51 1.51 ’ ! 33.6 | 14.4 6.3 0.78 | 1.50
6 I 23.5(13.5|3.70 | 2.65 1.11 | 45.2 | 18.6 | 10.3 1.59 2.28
7 | 24.5| 8.8(1.95| 1.02 | Trace* ‘ 26.2| 8.9| 1.1 | Trace | Trace
8 29.0 110.2|2.00 | 1.95 0.42 29.2 | 13.8 1.9 0.87 Trace
9 | 15.5| 5.8 |1.48 | 0.82 | Trace i 22.7| 8.7 1.3 | Trace | Trace
10 23.5|11.0 | 5.60 2.70 2.05 ‘ 29.6 | 23.8 5.9 | 2.39 1.17
11 21.5| 8.5/1.85 0.67 | Trace | 27.410.7| 1.2 | Trace | Trace
12 18.5| 5.02.61 | 1.22 1.15 | 7.95| 6.55| 2.10| 1.12 Trace
13 21.0| 6.8(2.30 0.40 | Trace | |16.1| 8.29 1.53 | Trace | Trace
14 | 24.5] 9.2|2.65! 1.30 0.60 | 20.1| 6.62] 2.53| Trace | Trace
15 | 18.5 1 3.7 | 1.70 | 0.40 0.40 " 13.5 | 5.13 1.57 | Trace | Trace
16 31.0/18.0| 5.5|2.60 1.40 Trace 25.5116.3 1 5.8 | Trace | Trace | Trace
17 40.0 | 18.0 | 5.3 | 2.40 } 0.86 | Trace 26.0 | 19.0 | 9.10f 1.72 | Trace | Trace
18 | 40.0 15.5| 6.4 2.20 1.10 | Trace | 35.6 ' 16.3 | 6.91| 5.26 | Trace Trace
19 |42.0 11.5| 4.3|1.30 Trace | Trace | 36.0 j17.3 | 5.84] 1.15 Trace | Trace
o 2] 219!l w9l 19 1wl 2l 21wl 19 19 19
Mean | 41.0 | 35.5 | 23.0 | 10.8 | 3.29 | 1.64 0.90 | 35.8 i 25.8 | 25.3 | 12.9 452! 1.49 0.68
§$D.| — | — | 82| 76/2.03 128 | 1.03 | - | — |10.0| 7.8( 4.57 261 1.37

* Less than 0.40 gg/ml, ** Less than 0.3 uxg/g

Table 4 Concentrations of CZX after intravenous injection of 1 g

' A W [ I Concentrations (#g/ml, g) of CZX at
Case | Sex | (yg:) (kgt) Materials indicated hr i
| Before ‘ 1% ‘ 14 ! 1 | 2
Serum ‘ | 36.0 |
A. 1. F 23 44 Skin 924 |
‘ . Serum ' 98.5
‘ | | Serum 0 58.5 | 25.0 | 21.0 | 13.5
,,S' K] M S Skin { 1.0 |
Mean 203 | 49.3 | Sorum 0o | s85 } 25.0 ; 28.5 5 13.5

(2)5 IR BAEIC AR & B 5 L7 8M% Table 5 40, RABBR LA TH L. HGRI1E 1L H 20,

i, BHIE 72BN % ARIOMIC # Table 6 i<, SR 1 RRARGIES W, B 2, REMER

WRRERMY Table 7, 8 ILRT, 4H > BI3ETH-700 BEH 2 AICEDWR, 14
S P ARIOBRGR LAy . £ DRRHEAIBE (Case No.5) (CEKDBA#Bvre (Table 5), HE
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Table 5 Clinical effects of Ceftizoxime
Case | Age, Diagnosis Severity of Treatment with CZX Organims isolated from pus
No. | Sex illness Daily dose ‘ -
(g X times) Days | Route Before Aftef. o
1 | 40 | Postoperative Moderate 1.0x2 13 | d.i. | S.aureus Negative
M | wounded infection ‘ o :
2 66 | Postoperative Severe 1.0~2 11 i.m .ﬁ ?ai:::,l.g’ S.aureus ‘_1
M | wounded infection ' e S.. aureus : '
4;; Postoperative o 7 . ‘ : ‘
3 M | wounded infection Moderate 1.0~ 2 7 | d.i S. aureus Nagative !
49 Postoperativ; ‘ o . K. pneumoniae . '
4 | M | wounded infection | Moderate 1.0x2 4 | 1m l P. mor ganii P.aeruginosa |
21 1.0~1 1 i.v. | P. aeruginosa i P. aeruginosa i
5 F 3rd degree burn Severe 1.0x2 6.5 | d.i. | Enterobacter | S.aureus |

* Chemotherapy before Ceftizoxime and its effect

Table 6 Minimum inhibitory concentrations of CZX, CEZ and CTM against clinical

isolates
(pg/ml)
Case ' 108 cells/ml 10¢ celis/ml
No Organisms T S e —
: czx | CEz ’ CTM czx CEZ CTM
1 S. aureus >100 >100 ‘ >100 >100 50 ; >100
P. mirabilis 3.13 25 5 | 01 | 62 0.39
2 A. faecalis >400 25 100 100 : 25 100
S. aureus >400 200 100 >400 "100 100
S. aureus* >400 200 100 >400 100 100
3 S. aureus — — — — k —_ -
K. pneumoniae 0.78 >100 >100 <0.025 | >100 0.39
4 P.morganii >100 >100 >100 6.25 | >100 100
P. aeruginosa* — — — — . -
P. aeruginosa 100 >100 >100 | 50 >100 | >100
5 Enterobacter 3.13 >100 >100 | 0.2 >100 t >100
P. aeruginosa* 100 >100 >100 [ 125 | >0 | >0
S. aureus* >100 50 25 i 100 12.5 | 6.25
* Strains appearing after the treatment with CZX
HMIC)iZ Table 6 (ZRU72H, RERNBESITHL . = ®

S.aureus T AHEHIIPRBVWRE, BEAFHE
BCHMEE 7co T3  P.aeruginosa 29 3L Th
BIFMHENERL TS, s, KRREITERATS
LELNARIER, BAREEREILEAIRDLNE

Moo

FEMRDORS &, BEFEOBELDLORR
HITI M RE SRR TH B L 2h, HEHEP DT
NE BT B LD T E BRRHEADERINBH
TERTOBTHIERKTHB VS Z LIS, HE
WRD MEREE - 5 & - 5 BBOBERGRML 1
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- R S A
(€ZX) b 4T EacLes8~10 —DRIEH DB, WH NDRM
—_— ] sid T o B LA, BIREEILREN~= Y > GEEl
Clinical effect efflecet Remarks* BT L 1IR30 Ef & ¢ 5 L XM DMIZIHR L,
] I AR, Wb ST LT ZNEERS W
vcdlent | (<) | ) CERSHICESRA L 2 Be, MBI 6 HEMNNS
I B f AL 3h TV 5, Cephalothin (CET) & KM
CEX (1.5 g/day) E 5 i FLD R 45
Fair ¢y | LCM (3 g/day) NELAEHE T Eacte LR L FERRORMIY 247
Poor 2B LI K LUIRRTHo 120 ZNHNKRITE
_— -0 - -5 12 5 FIICIE L Hi Y.
ettt ) CEX (2 g/day) S WAL FEED KHINTS U HEHROR Y
xeelien Poor 27 Y a—DERBEIZTTWD, Tbh, REHK
. _ CBPC'(Z g/dayj N 7 cover F¥M (M- MEEAS MIC # LEIS K %1
Fair =) Poor 1.5 WML LMRT AT &, HABROBREE (i
Good ) CP (155 g/day) hmEN MIC ¥ TEIAKEM) REEDERNHGBNB
' & (ABALBHE, AMKLENMKESBE, BEIER
BaELE) 2 3RMUR, BXNEHIVERDHBE
i3 6 BRLARIZ T AR EFHBTH .
CORFUCR I NI E A MARED v < THER
Table 7 Laboratory findings (1)
Case RBC Hb Ht WEC Eos. Pt Electrolyte (mEq/1)
No. (x104 | ®/dD) | (%) ) | (<109 Tnge | ke l -
1 Before 435 12.3 44 6,400 2 17 142 4.2 103
After 408 12.7 39 3,800 0 19 141 4.0 105
9 Before 37 11.7 34 6,200 143 4.5 106
After 345 11.1 31 4,900 136 5.2 99
3 Before 514 14.8 45 7,400 143 4.5 107
After 466 13.5 42 5,200 141 4.5 110
: Before 432 14.1 41 5,100 0 13 145 4.6 105
After 422 13.6 40 6,200 1 19 141 5.6 100
5 Before .} 413 11.8 43 6,700 3 16 141 3.3 99
After S o 346 12.0 34 6,400 3 10 140 3.6 102
Table 8 Laboratory findings (2)
Crgse S-GOT | S-GPT Al-P T-Bilirubin BUN S-Cr Urine
_i_ (u) (u) (KAu) (mg/dli) (mg/dl) | (mg/dl) protein
1 Before 19 14 6.8 0.60 13.6 0.9 -
After 26 18 4.8 0.45 11.3 0.8 —
2 Before 28 16 8.6 0.80 11.0 0.7 —
After 10 1 6.7 0.60 10.0 0.8 —
3 Before 24 21 7.7 0.46 9.3 1.0 —
After 17 13 7.5 0.55 10.5 0.9 —
4 Before 15. 9 6.1 0.60 11.0 —
After 21 13 5.4 0.40 16.0 —
5 Before 33 22 4.9 0.46 10.2 0.6 —
After 23 17 4.2 0.46 8.6 0.5 -
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LTWAZETHD, BRBRTUELRNZH L LTL
HAEBROWMMAME L HHMIELL EIT b » THL T E
LD, BROLREMETHZLTHS,

ZITHELE, SRR L ) REFEKICESHY
MAMEE, R MIMEED LBRN % 1T > TE TR
19-10), D TIRRETA L 2 e MISH O 1 T3
MIC Dv < ¥ T RMMEBE L T UL ARt
k& < one shot #¥H 5\ i3 1 BEILIAD S H# D
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IS AT M 2R T CZX 0 one shot Wik
1T & 2 XA IS L UHERMIRAT 2 B A2

19D RIT 20 mg/kg > CZX # one shot ikl
1B MR IREE, FMRE DR EOHBE L Fig. 312
Tt A R E OB 11 R LR A TR
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BEBBI0D U HMEREZ L T D TH M, DI
DRERT TIT 2 ORRIITIT MBS b IMEEY |
@0, &0 R HEMR~OEMOBT &
NBEZ DM 705 0 DOTREBBI0D, 200%DR
ERELERLIER bDhbONAREEERL TS
FEWEITH L1910 2 o TERICARMIZ R~
U, BROMRIREEHS iR EE % _1[E) % 0012 85 Bkh 1420
R EREI NI,

Encie, BELOREEBOBNE HELOHET S
RE®EL R 22 KK T CZX #5 1.5 BEENMmF
BE, KWNBRELFHSTHDE, Fig.3 hbisnin
6ug/ml, 7.5 pg/g L HEIN, KHOHEHEZN
HOBBEL LKL ThDEREZNI.BTES D2 5 sl
HASEHTSEOBIK (86%) 1T U WREES: MIC %
BX, TOHRBER <2 b BSEHETH D D L HREX
htz,

7o, HRMOMA T, REERIICL, TPEAN
1 E RO MAREE (1 BERIE 28.5 xg/ml), KWNM
BE (1REROME 21.0 4g/g) O LRANE SNz, BEE
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TC5 Pl 2 FICENOME, 1 FICEORD+ BHRINE
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BAE, bRbhDT- 7o B, BRARN TARIZ
RMADBGSEMNLTbN, Lrb&fMr s st
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EXPERIMENTAL AND CLINICAL STUDIES ON CEFTIZOXIME
IN THE FIELD OF PLASTIC SURGERY

YUICHIRO OKIMOTO, TAKEHIKO OHURA, TETSUNORI YOSHIDA and KAZUNORI TipA
Department of Plastic Surgery, Hokkaido University School of Medicine
(Director: Prof. T. Onuxa)

Ceftizoxime, a new antimicrobial agent, was evaluated experimentally and clinically, The results obtained
were as follows,

1) Serum and skin concentrations of ceftizoxime in rabbits

The subjects consisted of adult rabbits ranging from 2.5 kg to 3.5 kg in weight.

Twenty mg/kg of ceftizoxime were admitted intravenously in one shot. The highest serum concentration
was 41,0 ug/ml at 10 minutes after injection, and the value at 4 hours after injection was 0.9 xg/ml. The
skin concentration reached peak at 10 minutes after injection indicated 35.8 ug/g,and the level declined and
was negligible by 4 hours.

2) Serum and skin concentrations of ceftizoxime. n adult patients

The subjects consisted of 3 adult patients who were operated “full thickness skin graft” under general
anesthesia. One gram of ceftizoxime was injected intravenously in one shot. The peak concentration in the
serum was 58.8 ug/ml at 10 minutes after injection and showed 28.5 xg/ml 30 minutes after injection. The
skin concentration one hour after injection was 21.0 xg/g. These specimens were obtained from excess parts
of removal full thickness skin for grafting.

3) Clinical studies

Five patients with wound infection who were within normal limits on laboratory data, were treated with
1.0 g of ceftizoxime twice a day intramuscularly or intravenously.

Causative organisms were disappeared in two cases, and diminished in one case.

No side effect was observed in these cases.



