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Fig. 1 Cefazolin (CEZ)
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Fig. 2 Relation between concentration of cefazolin
and diameter of inhibition zone in the thin-
layer cylinder-plate method
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Fig. 3 Relation between concentration of cefazolin
and diameter of inhibition zone in the thin-
layer disc-plate method

Disc used : 8 mm in diameter
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Fig. 4 Serum levels following single intramuscular
administration of 500 mg cefazolin in 3 adults
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FHAB G HROMFBE : A 3 4> T CEZ 500
mg FHEL, mF () BELY EEROFETHEL
Fro FORMEIL Fig. 4 WRT X 5 T 1~2 Bfdic 20~
26 pg/ml BEOY—~27%/RL, 8KMICHich 0.52~
4.4 pg/ml L) EDOFLBREIRE S hizo

AR : AWK 500 mg f51E Lo & O RFIBE
Fig.5 iR3 X 5 1C&E 380~1,200 ug/ml &L, 12
~16 Btz b 20~100 pg/ml BEDEHBE LR
L, 16 B DRFEIREKIL 48~68% THOlo

fEitHrigEE « CEZ 500 mg it D R FRE%, B
HERR4 7 — A, T28BBY vTHEERL r~ A, f#HlH
A2y 1yr—A (R vEEEME) ©owTRIEL
oo BREE— 21X 2~5 B T 2.7~20 ug/ml BET
B, BHFCIRFLERHREIBITTB & LHGEHA
Xht (Fig. 6),

Fig. 5 Urinary levels and urinary recovery follow-
ing single intramuscular administration of
500 mg cefazolin in 3 adults
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Fig. 6 Microbiologically active levels in bile follow-
ing single intramuscular administration of
500 mg cefazolin
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Fig. 7 Serum levels following single intra-
muscular administration of 500mg
cefazolin in 2 cases of renal failure
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Fig. 8 Urinary levels and urinary reco-
very following single intramuscular
administration of 500 mg cefazolin in
a case of renal failure
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DCHPRERENRE L, TORPERRADLCIME
WEE D B TH O,
In vitro i H
X B H &
B4y« MUELLER-HINTON 28 (T 4+ A 27 F) #%
# (pH 7.4) b O 5% METSINFEESH,
PAEK : BRERREONR LB LDE WL E
%2bhn Fig. 9 © 20 & 113 BT OWTH DOk
KERE REDVEROEEER L £ X T3
cm? M) 108~10° BECEL EEL, ERER2 &%
RELTiRV, 16 RS HRCHE 3 B2 8L,
MIC #HE Lo FEBRIZT 1+ A 7RI 1T 5 Rl
BRRAMOEBIRA D FRNR TV BHDT, 2HEFREDE

Table 1. Cefazolin
Influence of adding 525 sheep blood to the test medium
on the MIC values by the 2 -fold agar dilution method.
Medium used : Modified MUELLER- HINTON
(Sensitivity disc) agar pH 7.4
Bacterial strains employed : A total numbar of 72 strains
(Staphylococcus 43, E. coli 10, Klebsiella .6 , Salmonella
4, Shigella 5, Enterococcus 4)

Ratio of MIC
< With blood

m) Number of data obtained

Geometrical mean =1.10
BECID, FLTEEECI VETIAEEOREY
BAHBRENI T B, 61 hrx LTITRDORE
DHFIFHE V2 THRLT, FORERZOETTS
0L B EETNE MIC & L7,
SREARE ¢ Staphylococcus (Methicillin fid#: 1 Bix bR
Q), «@-Streptococcus, P-Streptococcus, Pneumococcus,
Corynebacterium diphtheriae, Neisseria gonorrhoeae,
Neisseria meningitidis |3 MIC 1 ug/ml LI TFOEDT
B\ M %, Hemophilus influenzae, E.coli, Kleb-
stella, Shigella, Salmonella 3. MIC 4 ug/ml [JJF ©
DRV DRZ ML R L foo \WOIE S, Enterococcus,
Proteus-Providence D% {13 MIC 17 ug/ml IJ TR
FZHEHVE L, Pseudomonas 13 MIC 142 ug/ml [} E ®
mﬁﬁa?/ﬁ:\'bﬁ:o
MEFHRMOEE : Table 1 WRT X 5Bk % B W
T, A VEMKE 5% &M, FERMOEED MIC fED%E
By, 5% MMHEMTEE 1.01 BEDO MIC fEic
BB LAbhishDlce LD T 5% MK HMDE
HINTLPFELLAWEE LB,
BRET « X7 EICHT BRE
REDIERBREL LTOF 1 A28, LR 1EBE
EERY B, HLOEHCOWTEOHFRL BT L
AL TRER, SERFFICOWTHR L o
T4 A ZIEDORER : N 0mm OHEEM IS A5y
7y — VIZ, B&MET 4 A 7 FEE# (MUELLER-HINTON
) & 20ml FOREL TAFCED oo HERE =
r=— 1~2 HEHEEY 1ml OREKE A Broth
CREEBEL, 7FURE BB IO 1AL
E2HE, ~T7 1 LA, VYHERE MARER ST
ZD 115 (0.03ml BE) % 1KOERFERECKEL,
20 2 BED/NF 7 AER AN, @ h B2 LTHFCKY
Bo TOIVOEMERITAIE TIX cm? %) 103~10
BE, $ETIE 104~10° BESEIDHBR T B,
BER: T4+ AZERBWTEDIEEL, 16 % (i
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Fig. 9 Microorganisms employed for constructing regression lines and their sensitivities to cefazolin

expressed in terms of MIC

MIC was obtained by the 2-fold agar dilution method after 16 hours incubation.
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Escherichia coli
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4
1
1
2
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2
1
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1
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WPH)teus-Providence 8 e /} . .3

Pseudomonas aeruginosa 10

e

Total

113 117142 709 354 177 885 442 221 110

552 .276 137 .0689 .0344 .0172 .0086 .0043

MIC: (so-called 2-fold agar dilution method) /2

Inoculum size: approximately 10°~10‘/cm® on sensitivity disc agar

t "

SYEE), kbwm24ﬁE%(EE§;K%ﬁbto
IHiL, FRFHR cm? b 10°~107 BECERE < B
WML T4 6 MBI HE L B#EER),
54 A7 EFISHE  CEZ O K TR E LT
250mg 1 H 2 mFEGERDORPBEDTRCH 7= 5 100
~50 ug/ml BEDO MIC OB L, HIEFAZ4&E T 5
DHRFELEE 2 b i 20, 30, 50 ug CEZ §H5 4
A7 (Eff 8mm) OMEIEFIHBEOEFBERHEL,
30ug ® CEZ 45+ A 7N ORI S L
RENTFHERTLONCDT, T 30ug &HF74
AZHENDZ LR L,

FRIEFMOEH : Eiozh Zho ke X2 THbh
TBRIEFOEREZEA 2 Har bl L, FHELRRD
Too F FoREEE T 4 RERIDA W RS 24 7B 1R I
DEbhicHEL, 6REUADEHED 2D —~F
TR IEMROEREZ I Lo

EHE R O RS - mrkid 6 |, REEIL 2 @5
TERL, ThZThOBEROMIEFDEROFSEER
BDico DUWNTH BRI LI IEFOER 2 #EH H &
G, MIC x4 Bm%ic & b, Cephalosporinase pE4: 7"
FUYRER L0, ThLSOMECH T T, &4 DER
40T T MIC LHHIEMEROBR % /& T S ghig
(EFihfR) ZRd7- (Fig. 10), (Table 2),

RZWRER @k (1) 16 BREESEclEcES
PRIEFAAHB LCHE (@S, (2) 16 TS

10*~10°/cm® on

with 5% sheep blood
o chocolate agar

TPR M2, 24 R CHBLL AR BE %
DEfEE AT, MIC 2HETEDHIFTH %0 —it
iz Cephalosporinase JEEEA BTt CEZ @ BEERD
fedic, PRIEMAMEAL, WwoiE 5, Cephalosporinase
BEEECIXRIEFATE L I, fhT5EARDBD
T, ARSI BRI A 1 X, 16 B
PR ERTETT2EBILETHA S,

R A MBI 0.1ml OREKIC2ES
FRECHEYBRRECREL BEEKRESL), Z01
HE TR ey 5 AR R THEELT 37°C, 4 KHELUA
PR MO B Lic &y, R 3~4 B g <,
5~6 F5HCRE IO B LA, B 5~6 KE
BEOMBCREMY A7V —= v THZENTESD
FThHB. i, ik W, Rk REEEELC
FRET 4 A 7 B WTRERZMERRY 17 /2 5 Primary
culture sensitivity disc DI\, HEEEYHE
THZ EHRFICEEER S LB BT, WEFES R
IEADOHB LIS U T, 3~4 KEd#EE, 5~6
ErdEY:, M5k (16 BEMREE), B (24 FRHEE
3%) OWTh2»EEH L URZHEHEE TS 2 2308
THH 50

KRIEITOWT 1 AF 4 A7 EOERBE RN T
Biedic, BHKRCOWTT DTN TORBOEE
HR S DA ) OFER Y EH R J OR (e=
0.05) @A LTCiE L, Table 2 Dffipiz bhico U
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Fig. 10 Standard curves representing the relationship between the size of inhibition zone and MIC

Disc : 8 mm in diameter ; water absorption ; 0.027+0. 004
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50f- E . A i 2 ]
E (1) Over-night(about 16 hours)incubation = 20
g i.e. conventional method =
LR (2) About 24 hours incubation N
g i.e. delayed assay 3 ]
= (3) 5~6 hours incubation with heavy inoculum
40 = i.e. 5~6 hours rapid method 7
i (4) 3~4 hours incubation with heavy inoculum -5
N i.c. 3~4 hours rapid method q
[ E s+ For cephalosporinase (corresponding to B
H 3-lactamase)-producing Staphrlococci 4
]
30H = 1
-10
20 -
=5
|
| 4
10- B
it i " L B L ! . I | PR =10
I T T AR e GETeT A Tt S IR RN N
1699 100 10 1 0.1 0.01 0.001
MIC (Minimum inhibitory corcentration) meg ml
Teble 2. Statistical analysis of the relationship between MICs of cefazolin. and diameters

of inhibition zones

Incubati in No. of : Range of deviation
Method (i:c;xozfil‘:)n tme) data Cor,reA]atlon Regression equation of MICs expressed
ou obtained | coefficient as rejection limit
Apgrox.‘ 16 hrs 516 —0.925 D =27.3— 9.8 log MIC 3.1~0.33
Conventional Fé)r ceph;\lcszormase -
producing Siapkh. —0.753 D=26.1— 9.1 log MIC 5.0~0.
method approx. 24 hrs ° 0.20
(delayed assay) 324 —0.937 D =32.1-12.0 log MIC 3.2~0.33
) 4 hrs 234 —0.799 D =19.3— 5.8 log MIC 6.3~0.16
Rapid
6 hrs 210 —0.814 D=22.7— 7.8 log MIC 5.2~0.19

2iES, BEL LTOERFR 2 HREOERBEEY
B T5E%KT, T X T OERR 2 EFREC LS

MIC % R—H#E iz 2\~ T 6 BE3DFF78\s,
TLORME B ALT, MIC HOKE
MEADFEHRFOIE % K », Table 3 D
REMRZ Bhic,
HHEIERFENRTRTCA—TIL% L,
FheT 4 A7 EFHE 0L 705 MIC H
DRI 2 5 FHREOERBE L LAY
CEATWABDT, BERIBIXPCRE
L Bbh by RIEE D FAERE OEN bHE
BTBL, BF 4 A7EOREER, EXF
W2 EHFREDFRIZSE D, DHIBRE
SEL, ERRZENEELE LTRRES B
WHhhB EHEEIh

HET7 FIRBECLDIERFLED
)

EEPR 43D Staph. aureus 35 BRIz T

EED DI ZCHE L Disc ¥ ERIEEYH
v, CEZ B b w st Lico £ OBKIL Table 4 12

T DB AT L5 T, £OPANE ML, PC-G,CER X 1% 5

Table 3. Range of MIC values obtained by the 2-fold agar
dilution method

No. of organi:r)ns’ employed Reje(c:iino.lgg'i)t # No. of data employed

101 2.8~0.36 606

Cephalosperinase

producing Staph.
12 4.4~0.23 72
% Where sample mean is taken as 1.0,

rejection limit : + -St 0.05 n-:l

S : for sample standard deviation iR—l

5 (sample mean deviation in 6 times: repeated

experiment for each organism)
t : distribution coefficient of Student
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Table "4 Abilities of Staphylococcus aureus to inactivate benzyl-penicillin
and cephalosporins determined by simple method® using sensitivity
disc.
Strains tested : Staph. aureus isolated from clinical
specimens in 1969
Rate of inactivation
4 + 3 + 2 + 1+ - Total
Agent
PC—-G 13 8 2 2 35
CER 28 5 2 35
CEX 25 10 35
CEZ 17 10 8 35
Figures indicaté number of strains by specified grade
of inactivating activity
b3 (KANAZA\’\'A& K uramATA )
J. Antibiotics, Ser, A 19(6): 272, 1966
Wi, CEX X b s EHE A AR bR, ALlenT, ZoffEolEyrd (Fig.11, 12),
R PR {55 FA O FEG - [UBSHER 28 (I RFREGYE), BTV 4t Bl B

D EWERIRANC 1 BID fili 8 ER B D &8 S i e v i TABER D 49F D BT, 2R Fa#h 38. 8°C, Mg HEH

Fig. 11 Bronchopneumonia 49 y. M
1970

B Y, EIMERE 21,800, X EA5H B S S il KRR R
Erikwi-o<c, CEZ1H 2,000mg, 9 H M, 5 18,000

Date dn. 18 10t e0 . s mg Ff, FABBEE. ST, UBIERLEEL TR

Q( m LT&H Lico 7o CEZ OREIFFA L Bbh s b0kl
j% Q ﬁ% ﬁ W bR s ko IR b ARE L 2 HEN L,

1100
epubun/ay gh___ CEZ /¥ m X 51, Hibhic B Lic3E Al o Ry
b s w R, MHEERRFIC NS MIC 3, SIS X B8
ESR. mm(12hr) 6288 63,90 17,50 REIRD %  DIEFTO R PR ED Hh HRESDTH
oot e it sl i el D, BELSEIMOBLNTR, +, —7c & ORET
e ”;f‘oij& e FRREENLRT ) RCERFCES LT bh bR E
Grade of sensivvty | Hh |+ | B | | H HDOTIHe L, EHCHEIRICERSEMETDO MIC %

Fig. 12 Jg # X # &

Jan. 22, 1970 Feb. 6, 1970

LROF 4 A7 BRI BRI R BT

ij'\‘/\/\AwL/w\,Mw‘ e e s
o FERHBBIZT 1 R7EIEDNT)

CEZ = MIC
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HETSHZ ERBRANBRZEREDENLEEL bR S,
ORI BHRT, REPTVIBE—FT 4 A7QB
B) WBEIC X B LEBERORZHRAZBERCOWT
Ui RN A T & 7ol £k CEZ iwonWTh &k
NEAIND T LMD, L L, CEZ Tkl oA
LRih, B—EBETIIAELNHEF L#, Cephalos-
porinase FEAE "N VERBIIERFR 2 EHFEIC XL 5
MIC flic b LT 4+ A 7 3 CiIBLIE AR5 DT,
FERER 2 EFERER X B MIC fEoH B T ED ¥
B BINTDUBERD Do hILT 4 A ZIETIL,
BRENT 1+ A 7 LWk LT % CEZ L,
BILEE# & LTD Cephalosporinase gE4: D TTHEXRT
bOLEEIN, £EARNTREESERCET AR
BLULTWBLEELDIhD, L2 T, i XFIED
HIEERE X &7, Mowke LB ELEc MIC %
HE LTS, Cephalosporinase pEAEED T4k X h
LERAEBLRDDOT, BRECIZL LAEFITHS LD
Exbhd, Fle, SEFRPHE L IS5 CEZ 54 A
7T B IEADOBRAS, ¥y BRE O B-lacta-
mase [ZfH243-% Cephalosporinase E4A X HET S &
ENTEBDT, BRWRZEARE LTI LAER
BIDIFHEEL DL ILELLRS,

& &

Cephalosporin C %gr#i4:#l Cefazolin iz >\~ T
WM, BROBRH2Teo7%.

1) AFIOAWK ¥ B B.subtilis PCI 219 Zfas
WA B cup ¥ ¢, 0.078 ug/ml L)k BIEFTRE
THDlzo 500 mg FHEHOMGEFBRER, 1~2 R
20~26 pg/ml O~ 7 %R, 0.5ug/ml L kDK
BB 8 R LRI LTco £ OBRDRPBREIL 380~
1,200 ug/ml 2L, 16 FEfEIE XKL 48~68% TH
Dico L, BARLEECIRMFRED & T 1k BE
L, RpBERIAWATBEAR A SR HEEDIR
ez 2~5 BT 2.7~20 pg/ml BE T, JEH
BITRHEHRIFEEZL bR,

2) CEZ i3 BHEORZIMLERERFR
T Lico Staphylococcus (Methicillin fifth:kk% 0%
Q), a-Streptococcus, [-Streptococcus, Pneumococ-
cus, Corynebacterium diphtheriae, Neissevia gonor-
rhoeae, Neisseria meningitides 13 MIC 1 ug/ml LT
DIBEDTEE Z M % 78 U, Hemophilus influenzae,
E. coli, Klebsiella, Shigella, Salmonella 3. MIC 4 ug/
ml PIF D278 b DREEZEMER Lico \Wwoig 5, Entero-
coccus, Proteus-Providence D% { 13 MIC 17 ug/ml
L ETRZHITE L, Pseudomonas 13 MIC 142 ug/ml
P EDm#EER Lico

3) FHDOWTH, B—F 4 A7 X DRZHEN
EBEYBEET A, MIC LIEIEFERO B{ %R
THREY(a) 1K 16 FHZEOLEE, (b) 24 KH
BHEOEBLEHEE, (c) BEEEIC X5 3~4 B
BRO 4 RMREE, (d) Rfkic LT 5~6 REER
HEER B 6 BEEIREE, D& 4 DOWTHETS
ZEMNTE I, Ui L Cephalosporinase g4 Staphy-
lococcus TIXFREIC LB MIC KK LT 4 A 7EBIC X
BREIEABMEINT 50T, BlofeikiEsreind 308
ﬁgbo'f\:o

4) FREOHE Staphylococcus T X B HAE/LIERIT
Benzyl-penicillin > Cephaloridin > Cefazolin > Cepha- .
lexin DJETH Do

5) 1MI0KEIMM (hARIREK) wAF2EL
B Lo

AR L, BHRICHBI W HiRgkE
WBEA R LIS, HETMEE, By vevz-4A#
AL, RO0RT + &2 7 2R, @RV LEV
BAEMRMETK.K. c E<RHOBEERLE T,
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LABORATORY (IN VITRO ANTIBACTERIAL ACTIVITY,
MEASUREMENT METHOD OF BODY FLUIDS
CONCENTRATION, DISC METHOD OF SENSITIVITY) AND
CLINICAL INVESTIGATIONS ON CEFAZOLIN

Yuraka Kanazawa and Tosuio KuramaTta
Niigata Railway Hospital

Abstract

Bacteriological and clinical investigations have been performed on cefazolin (abbr.CEZ), a new anti-
biotic of cephalosporin C family.

1) CEZ concentration in body fluids could be measured as more than 0.078 ug/ml by means of the
thin-layer cylinder-plate method using B. subtilis PCI 219. Serum concentration of CEZ exhibited a
peak of 20~26 ug/ml 1~2hours after 500 mg of the antibiotic were injected intramuscularly, and the
effective concentration of more than 0.5 ug/ml was maintained for longer than 8 hours. Urinary con-
centration of CEZ was measured simultaneously, and the value reached to 380~1, 200 ug/ml, recovery
ratio being 48~68% within 16 hours. In the patient of renal insufficiency, however, the decline of
blood concentration delayed, and the excretion ratio in urine tended to decrease. Biliary concentration
of CEZ was 2.7~20 ug/ml 2~5 hours after the intramuscular injection, and the transfer in bile appear-
ed to be comparatively good.

2) CEZ sensitivity to various bacteria was measured by agar dilution method. Staphylococcus(except
Methicillin-resistant strain), a-Streptococcus, B-Streptococcus, Pneumococcus, Corynebacterium diphthe-
rige, Neisseria gonorvhoeae and Neisseria meningitidis exhibited an extremely high sensitivity less
than 1 ug/ml of MIC, while Hemophilus influenzae, E.coli, Klebsiella, Shigella and Salmonella a fair
sensitivity less than 4 ug/ml of MIC. On the other hand, Enterococcus and Proteus-Providence
demonstrated mostly a low sensitivity more than 17 p#g/ml of MIC, and Pseudomonas a resistance
more than 142 ug/ml of MIC.

3) For the purpose of applying the CEZ sensitivity measurement method by a single disc method,
the standard curves indicating the relationship between MIC and inhibitory diameter could be prepared
respectively for the methods as follows: (a) conventional method by which an incubation is made
overnight for 16 hours, (b) delayed assay by which a judgment is made after 24 hours, (c) rapid
method by which a judgment is made 4 hours after 3~4 hours incubation with heavy inoculum, (d)
rapid method by which a judgment is made 6 hours after 5~6 hours incubation similarly. In the case
of Staphylococcus producing Cephalosporinase, however, an another judgment standard was supple-
mented necessarily, as the inhibition zone is more reduced with disc method than the MIC with dilu-
tion method.

4) Inactivating actions of Staphylococcus isolated from lesion ranged in order as Benzyl-penicillin>
Cephaloridin>Cefazolin>Cephalexin.

5) CEZ presented a remarkable effectiveness in a case of bronchopneumonia due to Preumococcus.



