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Cefazolin A T B

EH R MAK PR A HE OB
EPH—HE « PRTET « KERHEA
RARERER AL LEAH

L & L &» [

Cefazolin (LAF CEZ) ixbhETIE UDTHRIH
7= Cephalosporin #| T& b, % D LM, Tz
1-(1H)-tetrazolacetyl Z#%# A L, 7-Amino cepha-
losporanic acid @ 8 fiz® methyl #£ic > < acethyl #
% 2-(5-methyl-1, 3, 4-thiadiazolyl)-thio & CE#
Lt DThHhb, AAIERERKD Cephalosporin R iC
BEAOhEVWL20DEBEFLTWVWSEDT, Zhic
DV TR, BRI ER A,

I. % & 5 &

. i & 5

REOBED Staph. aureus (B0FE), E.coli (24#),
Kleb. pneumoniae (128f) 3 X O' Prot. mirabilis (10
¥ w35 CEZ © minimal inhibitory concen
tration (MIC) &I L, WEIR H AR
HEHT B & DT TR D%,

2. RN - B - BESAEBE

D mpRE

CEZ o mHBERNEC S &Y, pH 7.2 V VEREHE
# (PBS) Wil XOAMF#H R TA K| D standard
curve FERM L TR Lz AR 1D EL,pH 7.2
PBS & AIfiE & DEIC 4 53R T 1 BIEREDXENR
Hbhilc, £ T, AFOMAPBEERECIE Standard
curve & LCpHT7.2PBS & A MiEFHROMHE % 1o,

{BEERRA 8 Blic CEZ 0.5g 1[EIfHREL, AHE#%304),
1, 2, 4, 6IGRICIRML, MAEREZHE L, WEX
vediEh S-8 EE%FHLWL%E N ED&\EBEEC X0 T7k
7,

2) [PRepHEM

CEZ o mpiRENEDE, RRECAFIS R 1 KR,
1~ 2R, 2~ 4W5f, 4~ 6B ORPUEESAE
L, ZOECRELYTECT6 ML E CORPRELE
HU, RepERERYRD, B mFRERE EE
B S-8 R VW EERI X W fT7eokdy, HRERE %
pH 7.2 © PBS TR L CHIEC LT,
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® Horse
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Fig.1 Standard curve of CEZ

3 WHEARE

8 150 g §ij#8 D Wistar 5& rat % X%t5ic CEZ %
20mg/kg 1 [EIFERE L, TEH805), 1K, 1KH
304y, XU 3HFEIC T Lh 8 WUsEMiBIC X o C iz
L, if, I, BRIVBOLEBELZHHBL, *
D—ERI 4f5ED pH 7.2 PBS %, Th¥%
homogenizer ‘CHALL, ZDE L EFEZWEDRRIE L
Too TURE VXS M S-8 #k% A\ /o E B BRIC X o7eds,
Standard curve ¥ pH 7.2 ® PBS iR CH %,

3. EHmER

CEZ OE PRI % Stop flow BT XD THRF Lo
{AE 16kg Bij £ O @A R5IC 1096 mannitol ¥
CEZ ¥ X O sodium para-amino hippurate (PAH)
BIRINL, —OWEEESIRY D SEEHEL CBEER
REFEIEH L Lbic CEZ 3 X 08 PAH 24 %L
Too FIRFIC—URE % T X >CEHEL, Zh
I polyethylene HFX AL T—HBFREZFM LI, R
Eri—EE (10ml/min) KELTHLFBAE clump
DT, IRIEZ R Uz, 6 28IC sodium thiosulfate
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EEE, L0 25% (RIGEN 8 %) I clump &I
FLTiE—z (0.3ml) DR % #HEr i JIE 0B
TR LT, % sample ® Na*, K*, PAH, sodium
thiosulfate ¥ X 0 CEZ DEEXHIE LT, CEZ OF
WHRRR 2 BT Lo

4. BEoWKE

fAHE 150 g %D Wistar 3% rat® 1 EESILE LT,
‘CEZ 200, 400, 800mg/kg #5 0 8 & L U BRI
S, FFRREEC B SRY 18 1H, 218 HE#E
BEPEL, MRECIREAKE RS2 BB EESE L
oo BEHAEANT, 4%k cage N THBEL, RBEER
FART, REEFF2IEMBERERERTHRCAZEL
1o BOREABEOBRENTIIEEND B\ X TC DR
IR FIA LI R EE ORFREY VT,

5. ERERBIOKET

HER— R RYYED 5 b, WREBRRYYE (st
%, KREZIERAE, MLIRE 1061, B « RESRPE
(BHEBFREL, BEFRRFRL 96, TomEHRY v
ASEIR) 1 BIEH20BIC AF R L,

FHRIEAE LT H2.0~8.0g C, fiEicX b
Rl

IR R RRYE VR B DR R DMK, Kol vIRRT Ro%
# ANRBEOERL, RLEOCERHILEZ I >THEME
HIE Lico

B o RERPETHEEROMNE, MEROME R
WER ROSEERL, BOBRROER, FRILHEDIE
AL ER SO TEREHEL, 1BUPRICHEROW
% RUEETROREEFLERDIB AL hEES
sl

L g 1

. HEA

R BED Staph. aureus, E.coli, Kleb. pneumoniae
¥ L Prot. mivabilis \wx3% CEZ © MIC 0 R4
WHAIR 2, 8, 4, 5D & LT, Staph.aureus 1230
HRrb28k3, E. coli 13248k 4 kkh%, Kleb. pneumoniae
X120k 8 #k2%, Prot. mirabilis 137 #irp 6 Bt 12.5
meg/ml PIFCREREIEIR T3, & OB#K%E Ce-
phaloridine (CER), Cephalothin (CET) % X' Ce-
phalexin (CEX) D%h & teik35 & Staph. aureus C
1% CET & CER orfslic, E. coli Tix CER X b1
B, CET, CEX X b 8 EBrpsfRps, Kleb. pneumoniae
Tik CER, CET XD 2BM, CEX Xb 4BEEE,
Prot. mirabilis -<i%. CET X b 2%, CER X b 35
F, CEX 1 4 BMBEESKTERZEEZRLT VS,
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Fig.2 MIC of CEZ against Staph. aureus
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Fig.83 MIC of CEZ against E. coli
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Tab.2 Urinary excretion of CEZ
No. of in normal adults 500mg I. M. inj.
strains
7 Urine recoveries (mg)
Recovery
0~1 1~2 2~4 4~6
5- , :
/ [ 875% 3500 1750
. LS /5 F.M. 160+ 010 | 124 | 494(98.89)
i 250 2500 | 875 1750 o
/ L K.N. | 250 | 2900 875 T30 | 4o sk 495)
i / M.O.| 540 2100 | 960 | 1580 | ggc mo 6o
=02 04 08 1.6 3.2 6.3 12.5 25 350 100 65 | 126| 115| 92 (79.69)
) 1
MIC meg/m * Urine levels CET 68%
Fig 5 MIC of CEZ against Proteus mirabilis ** Urine recoveries CER 602
CEX 70%
Tab.1 Serum levels of CEZ
(500mg I.M.inj.)
Hours (mcg/ml)
Case
1/2 1 2 4 6 |
- Ny Kidney
6.3% [18.5 8.7 3.6 0.9 1ssue .
F.M. | S0.3%  ss.6 265 12.5| 3.6 concentratih
K.N 10.3 13.5 11.6 5.8 1.6
e 28.5 38. 6 35.4 20. 3 6.3 meg/ml
7.6 12.6 7.9 4.8 1.6 :
M-O. | To3.9] 867 247 ‘17.8| 6.3 me/€ 150 N\ ~serum e Aver
;8.1 13.2 9.4 | 4.4 1.4
20.9|  38.0| 289 169 5.4 |
| | 01
* pH 7.2 PBS \,
* Human serum AV
5..
MHEEIRFE 1 D Z & L ¢, PBS fifR standard curve ~ -
TUE LB a, TR D L3058, 1, 1 REIE .
18.2, 2 BEMEME 9.4, 4 FERSME 4. 4, 6 BE[EE 1. 4meg/ml T
2

T, peak (X 1 RiEERC H B, IRz DL XD half life
% 2. 3R TH B,

¥ 7o MM standard curve TRE L k& XOF
PEEE R Fh 20,9, 38.0, 28.9, 16.9, 5.4mcg/ml
TH b, PBS OUIEMEL D 8~ 4 EDHEE LCHES
nice

2)  RepHRE

EEEA 3 Fl0 CEZ ORHHRiIFE 2 D& LT,
6 5 & "CORFREILEIL 79. 6~58. 895, 44 88. 99T
BB, 0~1EH, 1~28H, 2~480H, 4~6
B D AR CORPEURE Z D &, 0~ 2 Rk
85.506Ch ok b EWEIEE R LT\ 5, FHLEL
WL, Fhrh82.19%, 21.4% Th 5,

3) IEERPIREE

Rat i1} % CEZ OREERAREIIN6 D& LT,
B LOFRBENEERCE R, DWTnE, i, B

Fig.6 Tissue concentration of CEZ
(Rat 20mg/kg I.M. inj.)

DIETH %,

3. TR

Stop flow FKIC X ZEANIK 7T DT L { T, CEZ D
PRI R IRAED, WAL X OUEMRE TOHW
ThH5bo

4. EBRE~OE

Rat % f\wC CEZ 0FI I XIS THEYRF LK
BT e TH %,

1) RBEE : AHIORBFEEC K JIFTHEIINS
DT ELT, BB LB L TAH| 800 mg/kg ¥ & B
TIIHIB0BDETFT &R L, 400mg/kg Hr 5B TII#15%
DETHRD BRI, 200me/kg HEFHETILZELEA L
RBEEDETILFED bhisdy D,
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2) REA: ARFARERHEGETIERIOTEL,
800 mg/kg LT R\ TDLRRERS DML TRD B
nichs, 400mg/kg H5FETIL trace, 200mg/kg #5
FHCIIRERDOABBUIAD b2,
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= .
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Fig.v Effect of CEZ on urine protein
(Rats)

(I. M. inj.

8) MARFRER : AL EF RS LIcL &0

MPREEROEEHIRION = & { T, 800mg/keg 5

for 21 days)

FRC IR\ T OREED LA ZFRDIIC T E I\,

4 EHEMPTR : CEZ % ik 21 AREGHY S L
OFMMTIE 3O LT, 200, 400mg/kg # &
FECILRME B DR 2 70 B BETHE LWL
X7e <, 800mg/kg FEFETIE U CRMIG OZHE, 28
ks X ORI A & k00 1% B i A2 72 K O AR B
hice

C ORI CET LiziEA%ThH Y, CERDFTR L b
TIRETH B,

Tab.8 Renal morphology following CEZ
administration (Rats)

(.M. inj. for 21 days)
CEZ CER CET
200 mg/kg + + +
400 7 + =+ +
800 7 + +H- + o~

7o3s, TC DESERELZFIR L cBHAREEE OBREr T
1 AF] 800 mg/kg FEHFC B\ TORR M & J& i
EEDHIEFEATRDIC,

5. ERPREHE

PBERIRHEC A2 EH LR 4R Lic e
FY THDHY, FRERIBHIE TIXI0B)+ 8 B, & « IR
BREHIE T 9 Bl T BB ORER Y 2, TAIETY
VAR D 1 HIdERTH DI,

1 RERRRRSE

FEEMERT %, KREZIRERIES X OFMEREC A#% 1
H2~8g, 9~46BEIFEMAL, MEMMETIE8HIFT
BICAERDRRE 2, TEBE (16D 5%, KEX
PERAE (16D 2% TH o7,

ES K.Z. 88F MEWEEMK OEg

AEEFIEIAF464E 1 A0 &R+ HEL, 14AE
H 8 39°C D FEL &L MKk 2 TR, 18H T MR % & i
EOEHERD 70, FHbEIc AB, MEEMEOR
Wrod &z, HiaEFEE: (Ampicillin, Tetracycline)
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Tab.4 Clinical results of CEZ
CEZ | Administration
Case |AgeSex Clinical diagnosis Organisms MIC —————— | Result |Side effect
mcg/ml| Dose | Duration
S.T.| 85 | M | Bacterial pneumonia 1.0g 22days + —
H.T.|76 | M ” 3.0 10 + pain
T.H.|50 | F ” 2.0 18 ? -
K.Y.|87T | M ” Staph. aureus 0.8 2.0 11 + —
C.0.|69 | F ” 2.0 9 +H pain
K.Z.| 33 | M | pacterial pneumonia | ypep pneumoniae | 6.3 |2~3| 18 + | eruption
H.F.| 52 | M | Bacterial pneumonia 2.0 20 + ; -
K.N.|8 | F ” 2.0 10 + | -
Z.K.| 34 | M | Pulmonary abscess Strep. hemolyticus 0.1 | 2.0 46 + ‘ pain
K.O.| 25 | F | Bronchiectasis Kleb. pnewmoniae | 12.5 | 2.0 21 - -
M. K.| 40 | F | Acute pyelonephritis | E. coli 6.3 | 2.0 10 + -
S.T.|52| F ” ” 0.8 | 2.0 | 22 + -
F.1.|7TT| R ” ” 6.3 2.0 7 - pain
g Acute pyelonephritis y 0
6 4 -

G.H. 65| M Prostata hypertrophy 0.8 2.0 10 o |

F.M.| 43 | M | Acute pyelonephritis ” 1.6 | 2.0 14 H o -
S.S.| 38| F | Chronic pyelonephritis| 7 12.5 | 2.0 20 — | pain
M.M.| 45 | F ” Kleb. pneumoniae | 100 2.0 7 - | -
C.H.|68 | F ” ” 25 2.0 20 + i —
K.T.|3 | F 7 E. coli 6.3 2.0 14 +H+ ! —
F.W.| 20 | F | Lymphoadenitis 2.0 7 +- | -
3, Livl, MoEROBKL, VEBEERALL MHBEEERCIAWE BEEZEDTTHF 64, i

IKADHBEA LD,

TFEL 7oA,

4 H5bh, B EERNTCBYZE
PR L, WEOBEZRAD I, SDICEKE
2 & Klebsiella pneumoniae % FEWI L 7=,
o7 CER #AFIcEFEL, 1H3.0g
FRALEZA8HBCETHRL, RV
BATRLFLIHEE L,

AEEGNL KM & CER Offf Tz
Micd, KM & CEZ OfHTIZI UHTH
WikERN L DRICEAEE LIS (K
11),

2) BRB%R

A EE LS X OEHBERE I AH
% 1H2~3g, 7T~22AMHEAL, SlF
FTELNT 5 BIhEA, BHEERE L4060
2 BB DRERE X 70

T ORREEERNTRT A &, KBH

2 A10H HRHCERARZ L 7,

ARz, Kanamycin (KM), CER #fffL -t 2 5,
Bl 3R 0 2 & B vRAT R o g
Tk, ¥, SABACREREHRLRL, PRE

THOTz,

KRB RETL (SEEOZ) T2 fis 1 §I23VE%)

Fie, AAOREFRBERCNT HERRR 2 RILE
FiR (RpBEmERED O®RFEFCET S BEL I

14/10 18 25 311/N 5 10 15
B.T
40'1
39° l eruption
38°1
o A A
37 A~ VWV AR VRAAAAAAAAAAANY. VVAAA A
36"
ICER 2.0g[CEZ 3.0g [CEZ 2.0g ]
Chemotherapy P4 P LZKM 1.0e224 1A A A
Sputa culture Kleb. pneumoniae (—) (=) (=)
WBC 9200 15400 8000 5500 5000 4800
ESR 1 26 25 31 23 20 15
2 46 60 65 50 50 40
CRP 3+ 5+ 2+ (=)
/ Kleb. pneumoniae
/ CEZ:6.3meg/nl
Fig.11 K.Z. 33y. male. Bacterial pneumonia & Pericarditis
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Tab.5 Results of CEZ in E. coli pyelonephritis
( — Acute pyelonephritis —

Response (Pyuria)
Agent used No. of
Cases | «7days 8~13 >14 Failed

CEZ 5 3 1 1

CER 8 6 2

CEG 10 3 4 1 2

CEX 8 2 4 2
CRHTSE, TORBIIEFDOZLL T, 1BURK

RICEFT RO (L E2FRDIEGNL 5 Bl 3 61, #9258
IR UEML L6, 28U kx2S L UICESI
16lCH ok, Zh#, CER, CEG, CEX DZh & bk
3% &, CER LIZIZRSDOREITH %,

3) FEIfFA

BIfEA & LT3 FFTIE (0.5% lidocaine & TYATR)
{ER D464 5 FICIES BT OERERDIH, FHY
FIET % FCRIBEL I olco ¥ e, 1 IR EEER &
L COEBMEERLS #ildeh’, ZORBIIMe A2 &
vHOERC X DR LAROHERRIET L 18
2.0g, 20~46 HE{#E H L7 4 SEGICIEITFREE D 5\ I
BEEEZRDTEGNL 1 AL FRD BRI D,

6. ZRLDLUVICHERE

1. HEA

Cefazolin i Cephalosporin ZHIDFFRMATH B
23, 7Ekad Cephalosporin N, FOHBE N Y
7 AEHEREC L TR mA B E Sh T35, B
EOWRITH Th L BEDOHMEN 2 b, E. coli, Kleb.
pneumoniae 35 X% Prot. mirabilis Xt -3 538 D7cHi
BHARERCET 5,

2. IR - BEM - BERARE

TR AT AF % 0.5g fiEfE A% &, 13mcg/ml
(pH 7.2 PBS ##R standard curve) Fij#so ML
Nz bbb, T DEFIITNK120 & & { Cephaloridine,
Cephalothin, Cephalexin DOFREMED B\ L FEOE
FRF D MR REWC I L TR EEOHA A R L, F|
DRI REFTH B,

Fte, AF|D Half life 32. 38H]C, fho Cephalo-
sporin RALD 2 ~BFEDOERZRL T3,

2)  Repkit:

Cefazolin DJRpHEHHIZMD Cephalosporin JRA|D
RERLDERT, BERA T 6 RELIPC8822 R
CEMRE D, Fih, FREEH QBRI 2 R % ©A%
3oL bEL, O%RIERICSEL, Rf~DEH sk
RAEOLND, ZOHMAILfHD Cephalosporin JRH| & [

Normal adults cross over
500mg I.M.inj. or oral
151 Half life CEZ:2.3
(Hrs) CER:1.1
CET:0.8
CEX :0.7

Serum

level
Test organism

Strep. hemolyticus S-8
Standard curve
pH 7.2 Buffer

101
meg/ml

% 1 2 4 6
Time hrs

Fig.12 Serum level of Cephalosporins

BTh B,

3)  MHERPIRE

Rat TOBRF TILAHIDIERRIRELE « o EEIN
CEL, DWW, fifi, BOIETHBD, ORI MD
Cephalosporin RF|D Zh & Hlk$5 B A CrirhigEEst
[EERPIRED L E RDTHRETT S &, K180 LT,
AHDIE#TETTIL Cephalosporin RFIF 0L b BEF
THDY, ERBERIVF~NOBTNI,

o CEZ,CET, CER:20mg/kg LM.inj.
Ratio:organ/serum, Rat CEX:50mg/kg oral

Cortt Organs (Rat) )
| Lung Liver Kidney Spleen
CEZ |l | . |
CET|] I (| O
CER|[] o 3 O
CEX|] E] 1 I
Ratio |2 7 & 861 5 861 5 3

Fig. 13 Tissue concentration of Cephalosporins

3. EHuMiER

ARH OB PERAF 2 G L Ch 5 LRGSR 1O
RUIESWTH B P, ORI Cephalosporin ;4
L FEETH %o

4. BAOYE

Cefazolin {3 Cephalosporin ZH|TH 5D T, HA
DFEDEMTH 5 & LIIBIBThr e L Feuhs, FLED
rat ThAHIOFICE XIFTHEIEDT, BHKT, A
K H VB T A IR OR20f T b b RIS T A
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DREBEHZBICTERL N, ZORIIE L A ULETT
7tofc CET &i2igM%TdH Y, CER X iXBHTH
%,

5. EEPRAkiE

HRFR— BN RRYHE D 5 BIFRERRIRYIE, B o R
PRRRHME, T OMEH208IcAHK % 1 H2~8.0g fFHL,
1T BRI DREREY 2 7co = DEEIEBITLRS &,
TP SR RGE IR M 2T F0 0 T & L ITERI B S
(&b, Fio, AFIN Klebsiella w5 LT h XKL
FHERELTHD Z L2 2 EBI DI SA PR 25 5%
RIECMERA L CARIcE T A, B, EHThER16T

Hotco FEHPIIBEBOREZIBRETHY, Lird
Cefazolin ® MIC 2% 25mcg/ml Thotcz &ic &
LEHD 1AL EL I B o RERYE TREMBIH
RICEHBINE S Abhic, &6 E. coli 2FRE &
L, 22 DRRZHL 12.5meg/ml LT CTHotz &
BRIFRRREHFLICEAELLTHTOND, Ib
CAHD RIF I EFEENEERTHL 2B
[

BIfER & LCRBEHRBI 0K, 10l0oRERYZOR
M, BIFED & & AFAEDIESITIIEKRL S DIXfEAD b h
TWigU,

A STUDY ON CEFAZOLIN

YasusHt Uepa, Fumio MaTsuMoTo, NOBORU NAKAMURA, KAzuo Nobpa
Cuizuko KoBavasHl and MAsAHISA OMORI

Department of Internal Medicine, The Jikei University
School of Medicine, Tokyo

This study comprised of a basic and clinical evaluation of Cefazolin, a new Cephalosporin deriva-

tive, with the following results.
(1) Antimicrobial activity

The antimicrobial activity of Cefazolin against gram-positive cocci was found nearly equal to that
of other Cephalosporins and its effects were very potent against gram-negative rod.
(2) Absorption, excretion and organ concentration of CEZ

a) Serum concentration

In healthy adults the peak concentration of the drug in serum was about 13mcg/ml (at pH 7.2
buffer) following the IM injection of Cefazolin in a dose of 0.5gm, which exceeded the values of Ce-
phalothin"and Cephaloridine given in the same dose. The half life of Cefazolin was 2.8 hours which
apparently was longer than that of the other Cephalosporins.

b) Organ concentration

The organ concentration of Cefazolin in rats was found to be the highest in kidneys, liver, follcwed
by lungs and spleen. The results were comparable to that of Ampicillin.

(8) Mechanism of renal excretion

Mechanism of renal excretion of this drug appeared to be the combination of the glomerular

filtration and tubular excretion.
(4) Renal toxicity

In rats the effects of Cefazolin on kidneys were evaluated and its toxicity was very mild, and was
nearly comparable to that of Cephalothin and lower than that of Caphaloridine.

(6) Clinical data

Of the 20 patients with respiratory and urinary tract infections in the field of internal medicine,
17 responded well by the administration ot Cefazolin in doses of 2 to 3gm per day.

Cefazolin was most effective for bacterial pneumonia and acute pyelonephritis which suggests spe-
cific distributions to lungs and kidneys of this drug. No appreciable side effects were noted except

for some pains and redness at the site of injection.



